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TIJIEHAPHI JIEKIIII / PLENARY LECTURES

Juxenii 1.

KOMIIJIEKCHI BIOJIOT'TYHI JOCJI/KEHHS HA
«YKPATHCBKIIT AHTAPKTUYHINA CTAHIIIT AKAJIEMIK BEPHAJICBKH»
Jvgicokuii Hayionanvuull ynisepcumem imeni leana @panka
eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: i.dykyy@gmail.com
Dykyy I. COMPLEX BIOLOGICAL RESEARCH AT UKRAINIAN ANTARCTIC STATION ACADEMIC
VERNADSKY. The Antarctic ecosystem is an indicator of the whole planet’s ecosystem. It is rapidly changing relating
to global warming. Coenoses changing, especially tundra, will case to zoocenoses changes on every level in a global
scale. These processes will need complex research of ecosystem of the Argentine Islands archipelago. Here we have
detained and preliminary results of biological investigations at the Vernadsky Ukrainian Antarctic Base.

AHTapKTHYHA €KOCHCTEMa € CBOEPIIHUM IHAWKATOPOM CTaHy E€KOCHCTEMH IUIAaHETH B IiioMy. B Hacmimok
MIPUPOAHOTO TPOLECY DIO0ATBHOTO MOTCILIIHHS Ha 3eMJii, MOTY)KHHM KaTali3aropoM SKOTO € aHTPOIOreHHHUI
YUHHUK, MIBHIAKHUMH TEMITAaMH 3MIHIOETBCSA 1 ekocucTeMa AHTapKTUkd. KaracTpogiduHe 3MEHIIEHHS CHIrOBOTO Ta
JbOJIOBOTO TOKPUBY AHTAPKTUAM, MPU3BOJMUTH JO BIAKPUTTS HOBUX JUISHOK CYIIi, Ha SIKIi HMPOHUKAIOTH HYKYI
pocnuHE (BOIOPOCTI, MOXH, JIMIIAHHUKN), CTBOPIOIOYHN TEPEAYMOBH JJIsi MIPOHUKHEHHS BUIINX POCIHH, SKi CYyTTEBO
3MIHIOIOTh aHTAPKTHUYHUI OioreoreHo3. He MeHI BaIuBy poib y (HOPMYBaHHI aHTAPKTHYHOI TYHAPH BIAIrparoTh
XpebeTHI TBApHHH, a 30KpeMa, IITaxH, sIKi He JIMIIE 3[aTHI IUITXOM 300X0pil IEPSHOCUTH HACIHHS POCIHH, a i 0epyTh
AKTHUBHY y4acTh y (hOpMyBaHHI IPYHTOBOTO MMOKPHUBY Ha BIIKPHTHX Bil CHITY HiIAHKaX. 3MiHH IIEHO3iB, a came
MIPOHUKHEHHS aHTAPKTHYHOI TYHAPH MPH3BEAYTh 10 3MIH 300IICHO3IB Ha YCIX PIBHIX B II0OaIbHOMY MaciiTaOi.
3MiHHA TOPKAIOTHCS SIK (hayHH O0e3xpebeTHHX Tak i xpebeTHuX TBapuH. Came IIi MPOLECH BUMAararoTh KOMILUIEKCHOTO
MIAXO/Y, IIIOI0 BUBUCHHS SKOCHCTEMH apXimenary APreHTHHCHKI OCTPOBU. Y 3B’SI3Ky 3 IIMM, BHHUKJIA HEOOXIIHICTh
KOMIUTEKCHHX O10JIOTIYHHMX JOCHIHKEHB, SKi po3modyanucs 3 24-1 ykpalHChKOI aHTapKTHYHOI €KCIIEAWIlii B CE30HI
2019/20 pp. 30kpemMa, po3rmoyaro JOCIIIKSHHS BMICTYy MIKPOIIJIACTHKY Y BOJI Ta JOHHUX BIK/Iagax B pailoHi CTaHIII,
1100 3’CyBaTH MacIITaOM IIACTHKOBOTO 3a0pynHeHHs B [liBIeHHOMY OKeaHi. Bu3HaueHHsI HOBHX BHIIB OpPraHi3MiB B
OKeaHi 3 JOIOMOI0I0 CICIiaJbHOro aHajisy 3a «exosorigaoto» JIHK. Ile qacte 3MOry Cy4acHUM METOIOM Ii3HATHCS
PO PaHIIIIe HEBIIOMI HAYKOBIIM BUIM TBAPHH, K1 IPOKHUBAIOTH B NIMOMHAX OKEaHY ITOPYY 31 CTAHITIERO 38 3aTUIIKAMHU
ixupoi JIHK (4acTHHKY JIyCKH, MIKIPH MPOMYKTIB KUTTEAUILHOCTI) Y BOMAI. 3apa3 MPOBOMUTHCS BU3HAUCHHS 1 OIHKC
TIHOOKOBOIHUX MPEACTABHUKIB MOPCHKHMX OpraHi3MiB BimiOpanux 3 ruOuau 280 M. BHBUEHHS CKiIaqy MiKpOOHHX
yIpyIlyBaHb y aHTAPKTUYHUX IPyHTaX Ta aiicoeprax. Lo gacTh 3MOTy BCTAHOBHUTH YHIKaJIbHI T€HU MTPUCTOCYBAHHS 10
eKCTpeMalIbHUX YMOB AHTapKTUIu. [IpOBeIeHHS aHaIi3y BMICTY XIMIYHUX 3a0pYIHHKIB y TKAHHHAX pUO, MOJIFOCKIB Ta
kuTiB. Biepiie posmnouaro Bigoip 6iorcii va JJHK anami3z kuTononiOHUX 3 aKBaTOPii HAIIOT CTaHII T (BKIIOUAIOUH 3SHMOBHI
nepiox !). Lle macte 3Mory 3miMCHUTH JOCHIKEHHS MOMYJISLIHHOT TeHETHKHU, 8 TAKO)K BU3HAYUTH LUISIXH MEPEHOCY
XIMIYHUX 3a0pPYIHHUKIB MK KOHTHHEHTaMH. Bioricis BimOupaeThes mia 4ac BUKOHAHHS (hoTorpad)yBaHHsS KHUTIB 3 METOIO
(dhoroimenTudikarii. 3armo4aTKOBaHO 1 BHOPsIAKOBaHO (hoToimeHTH(DIKAIINHI KaTajJorn XBOCTIB KHUTIB Ta PUCYHKIB Ha
yepesi TioneHiB Beqnesa. 1le 103B0Ms€ BU3HAYMTH ULAXK 1X MIrparliii 3apaau 30epe:KeHHs X SHAESMIYHUX BHIIB.
J11st BUKOHAHHS JTOCHI/DKEHb MOMYIIALiiTHOT TeHeTHKH Ta TPO(DIKK TIONEHIB 3a JOMOMOT'OI0 MOJIEKYISIPHO-TeHETUYHUX
METO/IIB, IIPOBOIUTHCS 301p Ta aHAi3 €eKCKPEMEHTIB YCIX BHIIB JIACTOHOTHX.

BaknuBUME JOCHIDKEHHS 1 BUPILIEHHS IPOOIEMH KOMIUIEKCHOTO MiZIXOMY AOCIHIIKESHb 3aJIeKHOCTI MOIYJISIIii
KPHJIS BiJl IIPOCTOPOBOIO PO3IOIITY OCHOBHHX CITOKHBAYIB KPHIIS (MIHIBIHIB), 00 3p03YMITH IPOCTOPOBHN PO3IIOILT
MIHTBIHIB B HEPiO MPOMHUCIY KPWJsS. AHai3 BUKOPUCTAHHs OCEJIMII MIHIBIHIB B pailoHi CTaHIi € BaKITUBUM IS
MOMIMIIEHHS OIIIHOK BUMOT JI0 CEpeIOBHUINA POKUBAHHS TBAPHH-CIIOKHUBAYIB KPUJIA 1 IOTEHIIHHOTO MIEPEKPUTTS TXHIX
OCEITHIIl 3 BAKJIMBUMHU PaHOHAMH MIPOMUCIY KPHJISA. 3a[UIs 1[-Or0 010JI0raMH BXKE 5-Th POKIB MOCHIIb 3MIHCHIOETHCS
IIOPIYHHIA MOHITOPHHT 32 YCIIIIHICTIO PO3MHOKEHHS Ta CTBOPEHHSIM HOBHUX T'HI3MOBHX KOJIOHIH aHTAPKTHYHUX BUIIB
MIHTBIHIB 3a JOMOMOIOI0 CIELiaJbHUX CTAlIOHAPHHUX (OTOKAMED, Kl JO3BOJSIOTh CTEKHUTH 33 KOJOHISIMHU BIPOIOBK
POKY Ha Ba)XKKOMOCTYIHHX JUIA 3MMIBHHKIB TUISHKAX OCTPOBIB. Ile gae 3MoOry OLIHUTH BYCHUM O10JIOTIYHI pecypcu
[TiBneHHOTO OKeaHy, TaK sIK MIHI'BIHU € IHANKATOPAMU aHTAPKTUYHOI KPEBETKH-KPHJISL, SIKUH BUJIOBIIOETHCS JIFOMUHOIO
B ITPOMHUCIIOBUX MacTadax.

3amoyarkoBaHi KOMILICKCHI JOCIIKEHHS MIKpOOi0TH Ta 0€3Xpe0eTHUX MOPCHKHUX, IPICHOBOJHHUX Ta HA3EMHHX
eKocHcTeM apximesary. [IpoBeneHHsT piYHHUX CIIOCTEPE)KEHb yrpyloBaHb OaKTepio- Ta BipiOIUIAHKTOHY B aKBaTopil
0. lamiHae3 3 METOI OIMHKH X MWHAMIKH ITiJ] BIUIHBOM KJIIMAaTHYHHUX 3MIiH y PETiOHI. 3MIHCHEHHS IIOMIiCSYHOIO
Bi0OOpY 3pa3KiB I aHAI3y Bipio-, (iTO-, a TAKOXK TiAPOXIMIYHHX MMOKA3HHUKIB. Po31o4aTo 30ip Ta IpYHTOBHUI aHai3
riapoOIOHTIB PICHUX BOIOWM OCTPOBIB apxilesary, 3 MEeTO0 3’ ICyBaHHS (ayHICTHYHOTO 010pi3HOMAHITTS 03X peOe THIX
Ta BHSIBJICHHS KPaWOBHX MUISIHOK apealliB Pi3HUX BUIIB Ta TUHAMIKH IXHIX 3MIH BHACTIIOK BIUIMBY K KIIMaTHUYHHX
YMOB, TaK 1 aHTPOIIOTEeHHOTO (hakTopy. Briepiiie A1 JaHOTO PErioHy, OKPIiM BXKe BIIOMHX IPEACTABHUKIB PAKOIOMIOHIX
Brachinecta granulose ta Boeckella poppei, i yac mDOCIiIKESHHS MPICHOBOAHUX BOIOWM, IiIJIHOTOBHKOBHX 03€p
octpoBa [aminmes 3HaiiieHO HOBI BHIU MpPICHOBOXHOI (ayHH Oe3xpeOeTHHX. 30KpeMa, IMONEPEIHBO BUSBICHO
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MPEJICTABHUKHY OJICTIOITHUX Ta MOHOTaHOHTHHX KOJIOBEPTOK, BECJIOHOT pakonoiOHi psay Harpacticoida (B Tomy uucii
1 TPOIIOOIOHTH) Ta €UHHUNA CK3EMILISP TUUIICTOBYCOrO PaKOMOAIOHOTO poxy Bosmina y MiUTbOJJOBHKOBOMY 03€pi
Ta B TPINIMHI BOJOWMH JILOJOBUKOBOI MEUEPH BUABJICHI MPEACTABHUKU TPHOX POJIIB ONIENOIHUX KOJOBEPTOK. 3apa3
Marepian Ha cTajil BU3HaYEeHH:.

[TpoBonATECS AOCIHIIKEHHS «KBITYBaHHS» YHIKaJbHOI POCIHMHH, sIKa BHXKMBAaE B EKCTPEMaJbHUX YMOBAx
AHTapKTUAN — LIyYKW aHTapkTHuHol (Deschampsia antarctica). BumipioBaHHS OiOMETPHYHHMX Ta Te00OTaHIYHUX
rapameTpiB aJanTHBHOCTI, 301p MaTepiaity JIsl IUTO-TeHETHYHOTO Ta MOJIEKYJISIPHO-T€HETUYHOT0 I0CITiKeHHsL. Brieprie
BUKOPUCTAHO LU(POBI Jara-jorepu JJs BUMIpPIOBaHHS ITOKa3HUKIB MIKPOKIIMAaTy: TeMIEpaTypu Ta OCBITIEHOCTI
MIPOTATOM JIITHBOTO aHTAPKTUYHOTO CE30HY 3 METOI0 MOOYIOBH KOPENSIIHHOI MOZENI MOKAa3HUKIB aIallTUBHOCTI Ta
KIIIMaTMYHUX YWHHUKIB IIOTO 1HJMKATOPHOTO 3JaKy. 3MiHCHIOEThCS MOHITOPHHT i €KCHaHCIi Ha aHTapKTUYHUX
OCTpPOBaXx 3 JIOTIOMOTOIO NEPEHOCY HACIHHS MOPCHKUMH NTaXaMy Ha BIZIKPUTI BiJl CHITY JIUISTHKax CyXOJONly, y 3B’sI3Ky
31 3MiHOIO Kitimary. 1o npu3BonuTh 10 GhopmyBaHHS HOBOTO 0iOMY — aHTAPKTHYHOT TYH/IPH.

OTKe, CHOTONIHI B IUTaHAaX MEPETBOPEHHS ocTpoBa [aniHzes, /e po3TanioBaHa €IMHa YKpaiHCbKa aHTapKTHYHA
cTaHIlisg «AkaneMik BepHaachkuii» Ha MOCTIHHY SKOJIOTIUHY «J1ab0paTopitoy, ¢ OJHOYACHO 3a OararbMa mapamMeTpaMu
BU3HAYaTHMEThCS pEaKilis aHTApPKTHYHOT €KOCUCTEMH Ha 3MIHM KJIiMary.

Medina I.

CATION-CHLORIDE COTRANSPORTERS: ENERGY DEPENDENCE AND
CRITICAL ROLE IN FORMATION OF NEUROLOGICAL DISORDERS.
Aix- Marseille University UMR 1249, INMED, INSERM
Marseille, France

The cation chloride cotransporter family (CCCs) consists of electroneutral secondary active cotransporters
that mediate the symport of cations (Na" and K*) and chloride ions (CI') across the plasma membrane and strongly
contribute to control of the cell volume and ion concentrations.In neurons two members of CCC family, KCC2 and
NKCCI1 are involved in the development and maintenance of inhibitory neurotransmission by controlling intracellular
CI' concentration ([CI]) required for fast inhibitory neurotransmission. The physiological relevance of the two
cotransporters is corroborated by the phenotypes present in knockout mice. Mice with disruption of the gene Slc12a5
encoding both KCC2 isoforms (KCC2a and KCC2b), die shortly after birth due to motor deficits. Furthermore,
dysfunction of KCC2 is associated with neurological and psychiatric disorders including epilepsy, neuropathic pain,
spasticity, ischemic insults, brain trauma, schizophrenia, and autism. Mice with disruption of Slc12a2 (NKCC1) are
viable, but suffer from peripheral deafness, postnatal hyperexcitability and anti-convulsant, pain perception and male
infertility. Inhibition of KCC2 promotes formation of pathological conditions whereas inhibition of NKCC1 seems to
prevent or at least alleviate pathological phenotypes. This renders both transporters a prime pharmacotherapeutic target
and fosters interest in understanding posttranslational mechanisms of their regulation.

Here I will provide a brief overview on properties of CCCs family membersand present our recent findings on
molecular mechanisms controlling KCC2 and NKCCI1 activities with perspective of development new therapeutic
treatments.

Rebets Y., Luzhetskyy A.!
CONSTRUCTION AND TUNNING OF TRANSCRIPTION FACTOR BASED BIOSENSORS

! University of Saarland, Campus, Bld. C2 3, Saarbrucken, 66123, Germany
2 Explogen, Zelena str. 20, L’viv, 79005, Ukraine
e-mail: info@explogen.com.ua

Transcription factors are group of proteins present in all Kingdoms of Life. They are DNA-binding proteins
that control gene expression in response to internal or external stimuli. In case of bacteria, transcription factors allow
properly react and adapt to environmental stressors by changing genes expression. Understanding of functional features
of bacterial transcription factors can be converted into biological devices sensing small molecules, including antibiotics.

Here we present the use of TetR family transcription factor PamR2 from Streptomyces alboniger to construct
biological sensor device for detecting unusual polyketide antibiotic pamamycin. The understanding of structural and
functional features of PamR2 allowed tuning the biosensor toward higher specificity and broader dynamic range
by changing the regulatory part and mutating the PamR2 protein. This work led to development of basic rules that
should be considered when constructing transcription factor-based biosensors. Finally, the design principles for hybrid
transcription factors and their utilization in screening for antibiotics will be discussed.
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Szmyjda S.!, Tkachenko H.!, Osmélska U.'?, Pyzuk Z.}
OXIDATIVE STRESS BIOMARKERS IN THE BLOOD OF PATIENTS WITH DIABETES MELLITUS TYPE 2
! nstitute of Biology and Earth Sciences, Pomeranian University in Stupsk
Arciszewski Str. 22b, 76-200 Stupsk, Poland
’Non-public Health Care Center U & O Zdrowie — Home-based long-term care
Sosabowski Str. 12, 84-300 Lebork, Poland
3Clinic of Anesthesiology and Intensive Care
Independent Public Clinical Hospital no. 1 of Pomeranian Medical University in Szczecin
Unii Lubelskiej Str. 1, 71-252 Szczecin
e-mail: sebastian.szmyjda@gmail.com; tkachenko@apsl.edu.pl

Diabetes mellitus is one of the most important problems in the context of public health. Year by year, the number
of new cases is increasing. According to the International Diabetes Federation (IDF, 2019) data there were ca. 30
million diabetics in the world in the 1980s, while today approximately 463 million adults (20-79 years) are living with
diabetes. By 2045 this will rise to 700 million (Cho et al., 2015).

Type 2 diabetes mellitus (T2D) is a disease that currently affects ~8% of the adult population worldwide (Gerber
and Rutter, 2017). Uncontrolled chronic hyperglycemia is presented by many forms of diabetic complications in
several organs as a result of oxidative damage, especially B-cell dysfunction and failure (Wang et al., 2012; Fatani
et al., 2016). Diabetes is typically accompanied by increased production of free radicals and/or impaired antioxidant
defense capabilities, indicating a central contribution for reactive oxygen species (ROS) in the onset, progression, and
pathological consequences of diabetes (Rolo and Palmeira, 2006). The marked increase in ROS production accompanied
by a decrease in antioxidant activity causes the structural deterioration of macromolecules (carbohydrates, proteins,
lipids, and DNA) leading to their instability and consequently loss of function (Negre-Salvayre et al., 2008).

Hyperglycemia resulting from uncontrolled glucose regulation is widely recognized as the causal link between
diabetes and diabetic complications. Long-term hyperglycemia can also increase the generation of proinflammatory
cytokines, further impair activation of activated protein kinase and increase apoptosis (Sena et al., 2013; Oh et al.,
2017; Gumprecht et al., 2017; Kalbarczyk et al., 2018). Four major molecular mechanisms have been implicated in
hyperglycemia-induced tissue damage: activation of protein kinase C (PKC) isoforms via de novo synthesis of the
lipid second messenger diacylglycerol (DAG), increased hexosamine pathway flux, increased advanced glycation end
product (AGE) formation, and increased polyol pathway flux. Hyperglycemia-induced overproduction of superoxide
is the causal link between high glucose and the pathways responsible for hyperglycemic damage. Moreover, mutations
in mitochondrial DNA (mtDNA) and decreases in mtDNA copy number have been linked to the pathogenesis of type
2 diabetes (Rolo and Palmeira, 20006).

DeFronzo (2009) indicated that eight elements involved in the pathogenesis and development of type 2 diabetes
cause hyperglycemia, called by the author “ominous octet™: (1) increased hepatic glucose production (HGP) due to
the intensification of gluconeogenesis resulting from the insensitivity of liver tissues to insulin; (2) increase in basal
glucagon in patients with type 2 diabetes and the effect of other factors on the increase in the secretion of this hormone
by pancreatic a cells; (3) reduction of insulin secretion by pancreatic 3 cells; (4) attenuated incretin effect resulting from
disorders in incretin secretion: decreased GLP-1 secretion and impairment of GIP, which leads to increased glucagon
secretion and HGP suppression disorders; (5) increased lipolysis resulting from the insensitivity of adipocytes to the
anti-lipolytic action of insulin, which in turn leads to an increase in serum free fatty acids and lipotoxicity; (6) increased
glucose reabsorption in the kidneys due to an increase in SGLT2 transporter concentration and an increase in glucose
reabsorption capacity; (7) reduced hepatic and glucose uptake; (8) neurotransmitter dysfunction at appetite regulation
centers due to chronic hyperinsulinemia. Also, the development of type 2 diabetes is influenced by eating preferences:
eating large amounts of saturated fatty acids, eating foods high in fat, low fiber intake, and excessive consumption of
products containing simple sugars as well as too low physical activity (WHO, 2003, 2016; DeFronzo, 2009; Ley et al.,
2014).

Increases in biomarkers of oxidative stress-related to lipid peroxidation (2-thiobarbituric acid reactive substances,
TBARS) and protein oxidation together with inhibition of the synthesis of endogenous antioxidants have been observed
in several in vitro and in vivo experimental models of diabetes (Inoguchi et al., 2000; Brownlee, 2001; Cederberg et
al., 2001). Previous studies suggest a positive correlation between lipid peroxidation levels and diabetic complications.
Lipid peroxidation was higher in T2D than T1D patients, and also higher serum lipid peroxidation levels were observed
in patients with complications (Genet et al., 2013).

The current study aimed to assess oxidative stress biomarkers [lipid peroxidation end products — 2-thiobarbituric
acid reacting substances (TBARS)], derivatives of oxidatively modified proteins (OMP), the total antioxidant capacity
(TAC)] in the erythrocytes and plasma of males and females of different age groups (under 45 years old, 46-70 years
old, and over the age of 70) with fairly controlled type 2 diabetes mellitus.

A total of 156 patients with type 2 diabetes mellitus between 33 and 98 years old were studied. The participants
of the study were recruited among patients of non-public Health Care Center U & O Zdrowie — Home-based long-term
care and Diabetological outpatient clinic in Lgbork (Poland). A detailed medical history was taken, and a physical
examination was performed upon all participants. The Research Ethics Committee of Regional Medical Hospital in
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Gdansk (Poland) approved the study (KB-21/19), by the principles described in the Declaration of Helsinki. All patients
provided written informed consent before the start of the study procedures. The patients were separated into six groups,
i.e. the group under the age of 45 (12 females and 6 males), 46-75 years old (44 females and 41 males), and over
the age of 76 (35 females and 18 males). Participants included in the current study were selected according to the
following criteria: first, they were diagnosed with type 2 diabetes mellitus patient; second, they were free of any ailment
which could affect the parameters under study. Hemolytic anemia, hemoglobin variants, hepatic disease, and infectious
diseases, such as tuberculosis and sarcoidosis, were excluded from the study.

Blood samples were collected into commercial tubes after overnight fasting for the analysis of laboratory
parameters. Venous blood samples (5 mL) were obtained from the capital vein of each participant using sterile
disposable plastic syringes. Specimens were collected at the same standardized time to minimize any effect of diurnal
variation. The blood samples in the tubes were left to clot and the serum was separated by centrifugation. The clear,
non-hemolyzed supernatant sera were separated using clean, dry disposable plastic syringes. Erythrocytes’ samples
were stored at +4°C and used within 2 days for the analysis of MDA.

The level of lipid peroxidation was determined by quantifying the concentration of 2-thiobarbituric acid reacting
substances (TBARS) with the Kamyshnikov (2004) method for determining the MDA concentration. This method is
based on the reaction of the degradation of the lipid peroxidation product, MDA, with 2-thiobarbituric acid (TBA)
under high temperature and acidity to generate a colored adduct that is measured spectrophotometrically. The pmol per
1 L was calculated using 1.56-10° mM™' cm™! as the extinction coefficient.

The rate of protein oxidative destruction was estimated from the reaction of the resultant carbonyl derivatives
of amino acid reaction with 2,4-dinitrophenylhydrazine (DNFH) as described by Levine and co-workers (1990) and
as modified by Dubinina and co-workers (1995). DNFH was used for determining carbonyl content in soluble and
insoluble proteins. Carbonyl groups were determined spectrophotometrically from the difference in absorbance at 370
nm (aldehyde derivatives, OMP__ ) and 430 nm (ketonic derivatives, OMP,, ).

Total Antioxidant Capacity (TAC) level in the sample was estimated by measuring the 2-thiobarbituric acid
reactive substances (TBARS) level after Tween 80 oxidation. This level was determined spectrophotometrically at
532 nm (Galaktionova et al., 1998). Sample inhibits the Fe?*/ascorbate-induced oxidation of Tween 80, resulting in a
decrease in the TBARS level. The level of TAC in the sample (%) was calculated concerning the absorbance of the
blank sample.

The mean + S.E.M. values were calculated for each group to determine the significance of the intergroup
difference. All variables were tested for normal distribution using the Kolmogorov-Smirnov and Lilliefors test (p>0.05).
The significance of differences between the total antioxidant capacity level (significance level, p<0.05) was examined
using the Mann-Whitney U test and Kruskal-Wallis test by rank (Zar, 1999). All statistical calculations were performed
on separate data from each individual with Statistica 8.0 software (StatSoft, Krakow, Poland).

The erythrocyte TBARS level was highest in the groups under the age of 45 both in males (41.54 +2.31 umol-L)
and females (40.05 + 3.14 umol-L") compared to the groups 46-75 years old (28.71 £+ 1.54 pumol-L-" and 29.29 + 2.01
umol-L!, respectively) and over the age of 76 (26.87 + 2.06 pmol-L! and 24.97 + 2.13 umol-L"!, respectively). The
TBARS level in the groups of females 46-75 years old and over the age of 76 was lower by 26.9% (p<0.05) and by
27.7% (p<0.05) compared to the females under the age of 45, respectively. Reverse data according to the plasma TBARS
level was noted. The plasma TBARS level was highest in the groups over the age of 76 both in females (13.88 + 2.02
umol-L ") and males (11.43 +2.08 umol-L") compared to the groups 46-75 years old (12.07 + 1.81 pmol-L! and 7.90 +
1.20 pmol-L!, respectively) and under the age 0of 45 (2.17 £ 0.51 pmol-L" and 3.33 £ 1.79 pmol-L", respectively). The
TBARS level in the groups of females 46-75 years old and over the age of 76 was higher 5.6-fold (p<0.05) and 6.4-fold
(p<0.05) compared to the females under the age of 45, respectively.

In the erythrocytes, the level of aldehydic and ketonic derivatives of the OMP was higher in the groups of females
and males 46-75 years old and over the age of 76 compared to the females and males under the age of 45, respectively.
The level of aldehydic derivatives of the OMP in the erythrocytes was higher in the groups of females 46-75 years old
(by 24.7%, p<0.05) and over the age of 76 (by 23.7%, p<0.05) compared to the female group under the age of 45. In
the male group, the level of aldehydic derivatives of the OMP in the erythrocytes was higher in the groups of 46-75
years old (by 71.3%, p<0.05) and over the age of 76 (by 97.5%, p<0.05) compared to the female group under the age of
45. Moreover, the level of aldehydic derivatives of the OMP in the erythrocytes of males over the age of 76 was higher
by 15.3% (p<0.05) compared to the groups of 46-75 years old. Similar results for ketonic derivatives of the OMP in
erythrocytes were obtained. The level of ketonic derivatives of the OMP in the erythrocytes was higher in the groups of
females 46-75 years old (by 40.2%, p<0.05) and over the age of 76 (by 53.4%, p<0.05) compared to the female group
under the age of 45. In the male group, the level of ketonic derivatives of the OMP in the erythrocytes was higher in the
groups of 46-75 years old (by 67.9%, p<0.05) and over the age of 76 (by 114%, p<0.05) compared to the male group
under the age of 45. Moreover, the level of ketonic derivatives of the OMP in the erythrocytes of males over the age of
76 was higher by 27.5% (p<0.05) compared to the groups of 46-75 years old.

In the plasma, the level of ketonic derivatives of the OMP was higher in the groups of females and males 46-75
years old and over the age of 76 compared to the females and males under the age of 45, respectively. The level of
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ketonic derivatives of the OMP in the plasma was higher in the groups of females 46-75 years old (by 30.9%, p<0.05)
and over the age of 76 (by 44.3%, p<0.05) compared to the female group under the age of 45. In the male group, the
level of ketonic derivatives of the OMP in the plasma was higher in the groups of 46-75 years old (by 20.9%, p<0.05)
and over the age of 76 (by 62.9%, p<0.05) compared to the male group under the age of 45. Moreover, the level of
ketonic derivatives of the OMP in the plasma of males over the age of 76 was higher by 34.7% (p<0.05) compared to
the groups of 46-75 years old.

Total antioxidant capacity (TAC) in the erythrocytes was highest in the groups under the age of 45 both in females
(64.75 £ 2.11 %) and males (73.22 + 10.81 %) compared to the groups 46-75 years old (58.66 £ 1.98 % and 65.69 +
2.06 %, respectively) and over the age of 76 (53.76 + 2.37 % and 50.6 £ 2.85 %, respectively). The TAC level in the
groups of females 46-75 years old and over the age of 76 was lower by 9.41% (p<0.05) and by 17% (p<0.05) compared
to the females under the age of 45, respectively. The TAC level in the groups of males over the age of 76 was lower
by 30.9% (p<0.05) and by 23% (p<0.05) compared to the males under the age of 45 and 46-75 years old, respectively.
TAC level in the plasma was significantly higher (by 19.4%, p<0.05) in the females 46-75 years old compared to the
group of females under the age of 45.

Advances towards understanding the mechanisms in the oxidative stress described in the literature allowed
the identification and use of biomarkers related to its development, as well as to its complications, opening future
possibilities for advancement and practical application, including the therapeutic management of this important
metabolic disease (Bandeira Sde et al., 2012). The data presented herein strongly suggest the involvement of oxidative
stress in the pathophysiology of diabetes and corroborate the protein oxidation, along with lipid peroxidation, as key
points in this process, mainly demonstrating that the increased lipid peroxidation level in the plasma presents a close
relationship with the high level of the ketonic derivatives of oxidatively modified proteins in T2D patients over the age
of 46, especially with the over the age of 76, irrespective of the high TAC level. In erythrocytes, the increase of the level
of the aldehydic and ketonic derivatives OMP correlated with decreased TAC level in T2D patients over the age of 46,
especially with the over the age of 76. Thus, the application of oxidative stress biomarkers in diagnosis is essential for
a better understanding of the pathogenesis of diseases accompanied by oxidative stress, as well as for the development
of new therapeutic approaches.
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Biziukanuy L., Mukutun B., fApemuyk M., Iuxa M.

KOPEJISALIIMHUI AHAJII3 TPOOKCUJIAHTHO-AHTUOKCUIAHTHUX
IMPOLIECIB 3APO/JIKIB B’YOHA MISGURNUS FOSSILIS L. 3A BIVIUBY
EJIEKTPOMATHITHOI'O BUITPOMIHIOBAHH S
Jvgiecoruii Hayionanvrull ynisepcumem imeni leana Opanka
syn. I pywescvkozo, 4, m. Jlvsie, 79005, Yrpaina
tanya-16-08@meta.ua
Vizichkanuch I., Mykytyn V., Yaremchuk M., Dyka M. CORRELATION ANALYSIS BETWEEN PRO-
OXIDANT-ANTIOXIDANT PROCESSES OF LOACH EMBRYO (MISGURNUS FOSSILIS L.) UNDER THE EF-
FECT OF ELECTROMAGNETIC RADIATION. It has been established that catalase activity of the loach embryos
positively correlates with the activity of the glutathione peroxidase (r> 0.9). Activation of the enzyme CAT at all stages
of early embryogenesis is positively correlated with an increase of SOD activity (r = 0.78). It was also established
that there is a negative correlation between Na *, K * - ATPase activity and MDA content. Thus, imbalance was found
between prooxidant- antioxidant processes and ion transport systems under the influence of electromagnetic radiation.

Mo0GinbHi TenedoHH, OE3MPOTOBI CHCTEMH 3B’S3KY 1 MPUCTPOi € OCHOBHUMH TEXHOTCHHMMH [DKEpeIaMu
€JIEKTPOMAarHiTHOTO BUITPOMiHIOBAHHS.

BceraHOoBICHO, 10 €JIEKTPOMArHiTHE BHIIPOMIHIOBAHHS BHKJIHKA€ PI3HOMAHITHI MOPYIICHHS (i3i0aoridHuX
GyHKIIH OpraHi3My, a TakoX CIPHSE PO3BUTKY OKCHIATUBHOTO CTPECY 3a PaXyHOK YTBOPEHHs aKTHBHUX (opm
KHCHIO y TKaHHHax 1 opranax (Oktem, 2005; Bodera, 2013). MeTa po0GOTH - BCTAHOBUTH KOPEILALIiHI 3B SI3KU MiXK
MMPOOKCHUIAHTHO- ¥ aHTHOKCHIAHTHOIO CHCTEMOIO Ta (GyHKIIoHyBaHHAM Na', K*-AT®-a3u 3apoakoBuX KIITHH B I0HA 32
BIUIMBY €JIEKTPOMArHITHOTO BUIIPOMIHIOBaHHSI.

JlocimKeHHS TIPOBOMMIIN Ha 3apojKax IpicHOBOAHOI pubH B’10Ha Misgurnus fossilis L. uepes 60, 150, 210, 270
1 330 xB micid 3arIiIHEHHS ANIEKITITHH.

BuKOpPHCTOBYBaIM 3apOIKH ITiJi Yac CTaiii, sIKi BiANOBiAarOTH mepiiomy (2 Omactomepu), derBepromy (16
6mactomepiB), mocromy (64 Oiactomepr), BocbMOMy (256 OmactomepiB), mecstomy apoOmeHHIo 3urota (1024
OiactoMepH). [HTEHCHBHICTh TPOIECIB MepekucHoro okucHeHnus mimaiB (ITOJI) omiHOBaNIM 3a BMICTOM MEPBHHHHUX
MPOOYKTiB Jtirmonepokcuaanii — rimpornepokcuaiB mimigis (I'TI) (Muporuuk, 1984) Ta BTOPHHHHX MPOIYKTIB
ninonepokcuaaitii — TBK-mo3uTHBHUX TPOAYKTIB — 3a IHTEHCHBHICTIO 3a0apBiicHHs KiHieBuX mpomykris I1OJI i3
2-tiobapbityposoro kuciorow (TBK) (TumupOysiaaros, 1981). Akrushicts cymepokcumaucmytasu (CO/I), karanasu
(KAT) Ta mmyrarionnepokcuaasu (I'TIO) BusHavanu 3rigHo 3 Metoaukoro (Koctiok, 1990; Kopoiok, 1988; MouH, 1986).

AHaui3 ofepXKaHUX Pe3yJbTaTiB CBIIYUTH, 110 KaTala3Ha aKTUBHICTh y AOCIIIKEHUX 3pa3KaX 3apOIKiB B’IOHA
MMO3UTHBHO Kopentoe 3 aktuBHICTIO ['TIO (r>0.9). Amke BigoMo, IO i WX CH3UMIB CHOPSIMOBAaHA HA YTHJII3AIlIO
JIIIHAX TIAPOEPOKCHIIB, OCHOBHUX IPOoayKTiB [10JI, 1110 CTUMYITIOIOTE BITPHOPAAUKAIBHI pEaKIliil JTMOMepOKCH AL T
3a JIAHIIOTOBOIO peakiiiero. AktuBailisi eH3umy KAT Ha BCIX AOCTIKYBaHHX CTaIisfiX PaAHHBOTO e€MOpIOTeHe3y
B’I0HA (B HOPMi) MMO3UTHUBHO Kopemtoe 3i 3poctanHsaM aktuBHOcTI COJL (r=0,78). AJe 3a BIUNIMBY €IEKTPOMArHiTHOTO
BHITPOMIHIOBAaHHS Ha YaCTOTaX MOOUIBLHOTO 3B’ 513Ky TpuBajicTio 1, 5, 10 120 XB criocTepiraeThcst 00epHEHA 3aJICKHICTh
MIDXK JOCIIIKYBAaHUMH OKA3HUKAMH.

BCTaHOBICHO TaKOXK HASBHICTH HEIaTHBHOI'O KOPEISLIHHOTO 3B 53Ky MK akTuBHICTIO Na" K' - AT®-a3u ta
BMICTOM MaJIOHOBOTO miampzeriay (MJIA), amke 3 OTpUMAHOIO 3HAYCHHs KOedillieHTa KOPEJAIil BUIUIUBAE, MO 31
30LIbIICHHSIM KiTbKoCTi MJIA y kiiTuHI akTHBHICTS Na*, K- AT®-a3u 3HIKY€EThCS.

OTxe, y OOCTIIKeHHI BUSIBICHO MOPYIICHHS PIBHOBard MiX CHCTeMaMmu TpaHcmopty ioHis, ITOJI i AO3 3a
BIUTUBY €JIEKTPOMArHIiTHOTO BUITPOMiHIOBAHHS.

I'ponpzane B.',I'apacum H.!, Bognapuyk H.', Be3kopoBaiinuii A.%, Canarypcbkmii /1.'

BMICT CYITEPOKCUIHOI'O AHIOH-PAJIMKAJIA V ITJTA3MI KPOBI LI[YPIB
3A BIUIMBY I'ICTAMIHY TA KBEPLUETUHY
! JTvsi6coruil nayionanvhuil ynieepcumem imeni Isana @panxa
2JIvgiscoKutl HAYK080-00CHiONULL eKkchepmHo-Kpuminanicmuunuil yenmp MBC Yrpainu
eyn. I pywescokoeo, 4, m. Jlvsie, 79005, YVrpaina
golovchak nataly@ukr.net

Hrondzal V., Harasym N., Bodnarchuk N., Bezkorovayny A., Sanagursky D. THE CONTENT OF SUPER-
OXIDIC ANION-RADICAL IN PLASMA OF THE BLOOD RATS FOR EFFECT OF HISTAMINE AND QUERCE-
TIN. Addition of histamine and quercetin to rats blood causes a significant increase the content of superoxide anion
radical in plasma. With the action of quercetin, the amount of test product increases dose-dependent. Bioflavonoid at
low concentrations enhances, and at high concentrations slows the accumulation of superoxide anion radical against
the background of histamine at a minimum concentration compared to samples to which histamine was added at the
specified concentration.
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CymnepoKCUIHUH aHIOH-PaJAMKAI HaJeKUTh /0 aKTHBHUX (OPM KHUCHIO, SKMH CIPHYMHSE iHIMiaIio
BUTBHOPAIMKAILHOTO OKUCHEHHS JTiMmifiB 1 6iikiB (Mycwui, 1985).

Bimomo, 1110 B OpraHi3Mi JIFOJWHU TiCTaMiH CHHTE3y€ThCS 3 aMiHOKHCJIOTH TICTUAMHY IiJ] BILTUBOM (hepMeHTy
ricTunHIeKapOOKCHIIa31, HAKOITMYYIOUHCh HacaMIepe]] y 0a30(piIbHUX rpaHysIoIHUTaX 1 KPOBI.

[TinBuIIEHHS BMICTY TiCTaMiHy Y KpOBi MOXKe BiJJOYBaTUCh, SIKIO BKUBATH 1KY, KOTpa MICTUTH TiCTaMiH Ta iHIII
aMIHHM y 3HaUHHX KUIBKOCTSIX, a TAKOXK SKIIIO MOPYIIeHi MexaHi3mu ioro inakrusauii (Jutel, 2006). [ligsuienuii BMicT
ricraMmiHy CTIPHYHMHIOE MATOJIOTI4HI MPOIECH, 30KpeMa, CIla3M IIIaJKKX M sI31B OpOHXIB.

®1aBoHOI KBEPLETUH HAIEXKWUTH O BiTaMiHHUX mnpenapariB rpynu P. KBepueTwH Mae aHTHOKCHIAHTHHH,
MPOTU3aNaNbHUH €PEKT 3aB/sIKH OJI0Ka/Ii JIIMTOOKCUT€HA3HOTO IILIAXY METa0oIi3My apaxiJloHOBOT KUCIIOTH, 3HIKEHHIO
CHHTE3Y JICHKOTpPi€HIB, CEpPOTOHIHY H IHIIMX MeZiaTopiB 3amaieHHs. KBepleTnH Takok 3B’S3y€ThCS 3 PELENTOPaMHU
ectporeniB (Lesser, 2004). BpaxoByroun nNo3uTHBHY (30KpeMa, aHTHOKCUJIAHTHY) JIif0 KBEPIIETHHY, BAYKINBO BUBYUTH
HOro BIUIMB Ha BMICT CYNEPOKCHIHOTO aHIOH-paJlKaia Ha TiIi BIUIMBY TiCTaMiHY.

Jlo minbHOi KpOBI IIypiB-caMIliB JO/aBajii BIANOBIIHY KUIBKICTh DPO3YMHY KBEpPLETHHY, MO0 KiHIIeBa
koHIeHTpauis cranoswia 0,1; 0,3; 0,5; 1; 3 Ta 5 MM. Y npyromy BHUNajKy 10 KPOBI JI0AaBaJId PO3UUH TiCTaMiHy
B koHnentpauii 0,01; 0,1; 1; 10 MmxM. Y TpeTboMy BUNAAKy A0 KpoOBi moxaBamu i ricramiH (y koHueHtpamii 0,01;
10 MxM), i kBepuetuH (y konnentpaii 0,1; 0,5; 3; 5 MM) y pi3HuX MOXIMBUX KoMOiHamisxX. J{ist aHami3zy BigOupanu
ITa3My KPOBI Ta BU3HAYAIIM BMICT CYNEPOKCUIHOTO aHioH-paaukana (Jlenucenko, 2005).

BcranoBieHO, 10 BMICT CYIIEPOKCHIHOTO aHIOH-PaIUKalia 3pOCTa€e MPSIMO MPOIOPIIiHO Bix 56 10 372 pasis 3a
301IBIIEHHS KOHIIEHTpAIil KBEpIIETHHY Y TU1a3Mi KPOBI Iy piB. 3a Iii ricTaMiHy BMICT CyNEpOKCHIHOTO aHIOH-pajuKaia
TaKOX 3pPOCTaE.

Bapro BigMiTHTH, 1110 TiCTaMiH Y MaKCUMaJIbHIH JOCIIIKYBaHNH KOHIIEHTPALlil 3yMOBIIIO€ HAHO1TBII IHTEHCHBHE
MI/IBUIIEHHS BMICTY CYNEpOKCHIHOTO aHIOH-pajuKasa.

Hamu BusiBneHo, 1m0 kBepueTuH y HHM3bkuX KoHuenrtpauisx (0,1 1 0,5 MM) Ha i aii 0,01 MxM ricraminy
iHTeHCH(DiKy€e HAKOITMUEHHS BMICTY CyTIEpOKCHIHOTO aHIOH-pa/IiKaja y Iia3Mi KpoBi IIypiB, TOPIBHSHO 31 3pa3KaMH, 10
SIKMX JTOJIAHO TLTBKH TiCTaMiH BiJIIIOBITHOI KOHIICHTPAIIii, 1[0 € HETaTUBHUM SIBHIIIEM. BCTaHOBIIEHO, 110 0i0(IaBOHOTT
y BUCOKHMX KOHIeHTpalisx (3 1 5 MM) Ha ¢oHni BrumBy ricraminy (0,01 MkM) CIOBUTBHIOE TEHEPALIIO CYTEPOKCHIHOTO
aHIOH-paJiMKaia TiJIbKH TOPIBHAHO 3 HE3aJIEKHOIO Jicto TicTaMiHy. OTke, TiCTaMiH 1 KBEpIETHH, a TaKOXK MOETHAHA
TXHS /1151 3yMOBIIOIOTH iHTeHCH(DIKaIiF0 TeHepallii CyIIepoKCHAHOTO aHIOH-paIiKaja y Iia3Mi KpoBi IIypiB.

Haummiok O.!, Bypa M.!, Manmunens C.!, Bariok JI.3, 3aiuernko O.?

AHAJII3 3MIH AKTUBHOCTI Na*/K*-AT®-A3U 3APOJIKIB B’FOHA
YITPOJOBX EMBPIOI'EHE3Y 3A HAABHOCTI [TOJIIMEPHOT'O HOCIA
U Tvsicoruil Hayionanvnutl yHieepcumem imeni Ieana @panka
eyn. I pywescokoeo , 4, m. JIvgie, 79005, Yrpaina
’Hayionanvnuti ynieepcumem «JIbi6cbka nonimexuixay
ni. Ce. IOpa, 2, m. Jlveis, 79013, Yrpaina
S Xapxiecokuil HAYIOHATLHUL MeOUYHUIL YHIgepcUmem
npocn. Hayxu, 4, m. Xapxie, 61022, Yxpaina
frankyral3@gmail.com

Danyliuk O., Bura M., Mandzynets S., Batyuk L., Zaichenko O. THE ANALYSIS OF THE NA*/K*-ATP-
ASE ACTIVITY OF LOACH EMBRYOS DURING EMBRYOGENESIS IN THE PRESENCE OF POLYETHY-
LENE GLYCOL. The use of variance two-factor analysis established that changes in Na*/K*-ATP-ase activity are due
to the action of the studied PEG and mediun pH, and are independent of the time factor.

[MonimepHi HAaHOHOCIT — OAHI 3 HAWIIEPCIIEKTHBHIMINX Y CYYacHili HAHOTEXHOJOTII Ta (hapMaKoJIOrTii, 3 IO
HU3KOIO crenuigHnX (Pi3uKO-XIMIYHUX 1 OIONOTIYHMX BIACTHUBOCTEH, sKi 3a0e3MeUylOTh IXHIO OiOCYMICHICTB,
OiomerpamabenbHICTh, IOAATKOBY HACHYCHICTH CIICI[ialbHUMH OloelleMEHTaMH, HEOOXiTHUMH JUIS JTOCTaBKH
(hapmanieBTruHUX mpemapariB B opraHism (Jlammpext, 2010; Heffeter, 2013; Riabtseva, 2012). BcranoBneHo, 1mo
JikapceKi popMu, y SKUX aKTHBHA Jif0Ya pEeYOBHHA KOH IOTOBaHA 3 MOJIIMEPHUM HOCIEM, MalOTh HIDKIY TOKCHYHICTD,
mokparieHi (apmakokiHeTH4HI mapamerpu 1 Bumy edektuBHicTh TepameBtuuHoi mii (Heffeter, 2013). do takmx
HOCI{B Hayexath (HochaTuAMIXOmiH, (olieBa KUCIOTAa, a TaKOX MONIETWICHDNIKONb. [lpuemHaHHS HEWPOHHOTO
MOJTICTHIICHIITIKOITIO TiIBUIIY€E PO3YHHHICTD TiIpo(0oOHIUX JIIKapCHKHX 3aC001B, IPOIOBXKYE Yac MUPKYIALIT, MiHIMI3ye
HecnenuivHe MOTTNHAHHS, 3a0e31euye KOHKPETHE IiThoBe POKYCYyBaHHS i TCHACHIIIIO 10 aKyMYJTFOBaHHS JTiKiB HABITh
y TkanuHi myxiuaA (Jlammpext, 2010; Heffeter, 2013).

JleTanpHUI aHaNi3 BIUIMBY IOXITHHUX IOJICTHIICHITIIKONIO HA MPOLECH (PepMEHTATHBHOI aKTUBHOCTI MeMOpaH
3apOJIKOBHX KIIITHH B’10Ha Misgurnus fossilis L. y mepioq paHHbOTO eMOpioreHe3y € aKTyalbHUM i MePCICKTHBHUM,
BiH HAOJIHM3UTH PO3YMIHHS MEXaHi3MiB 0O10JOTiYHOI Jil IIMX PEYOBUH i MaTUME BaroMe 3HAUCHHSI I (papMaKoJIorii Ta
MEIMLMHH.

IMonepenuiMu pocmimkendsmMu (3aBixkkoB, 2013) Bcranosieno, mo 'VEP-GMA-graft-PEG (1061018 M)
Monymoe Na¥, K'—ATd-a3Hy akTHBHICTH 3apOAKiB y Iepion paHHBOTOo emOpioreHesy. [IpoBiBmm aHamiz 3MiH
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aktuBHOCTI Na*, K'—AT®-a3u Ha 6-ii roquHi po3BUTKY 3a KoHueHTparii 1,5 (R?=0,75) ta 3 (R*=0,94) mmoins/n ATD,
BCTaHOBJICHO HEJHIMHY 3aJIe)KHICTh KIHETHKH I[bOT0 (PepMEHTY 3a BIUTUBY HociipKyBaHoro PEG.

IIpoBeneHO OIIHKY BIUTMBY Pi3HOT KOHIICHTPAIIIT MOJICTHICHIIIKONIO Ha akTUBHICTE Na', K'—~AT®-a3u y panHiit
nepios po3BUTKY 3apojKiB. [linTBepkeHO BaroMy KOHIEHTpamliiHy 3anexHicTs (p>0,99) akTHBHOCTI MeMOpaHHOTO
(dbepMeHTy Bin Ail ToNiMepy B mepiox IpoOicHHs OlacToMepiB. 3a OMOMOTOI JUCHCPCIHHOrO aHami3y 3’sCOBaHO,
0 KOHIICHTpAIliiiHa 3a1exHicTh BBy PEG Ha pi3HHX CTaisiX pO3BUTKY CyTTEBA: Jisl ONIMEPY HE 3aJISKUTh BiJl
(axTopa po3BUTKY, 1 115 3aJIE)KHICTh HEAOCTOBIPHA.

Jns metanbHOTO 3°sCYBaHHS OCOONMBOCTEH BIUIMBY HOBOCHHTe30BaHOTro moinimepy 'VEP-GMA-graft-
PEG (10" M) Ha aktuBHicTh Na®, K'—~AT®-a3u 3apojKiB TOCIiKEHO 3MiHH [[OTO (epMeHTy B Aiama3oHi pH
cepenosumia 6,5+8,5.

Bcranosneno (Illepemera, 2018), mo gocnimkyBanuii MogugikoBanuii PEG ynponosxk paHHbOro eMOpioreHesy
3a ogHOYacHUX 3MiH pH cepenosuiia inkyoarii 3ymoBitoe Bupaxeni 3minn Na*, K'—AT®-a3H01 akTUBHOCTI 3apOJIKiB.

BukopucranHs 1Bo(aKTOPHOTO UCIEPCIHHOTO aHaTi3y BCTaHOBUIIO, 1110 3MiHM aKTHBHOCTI ()eépMEHTY 3yMOBJICHI
niero mociimkysanoro PEG Ta pH cepenoBuiia i He 3anexarh BijJ pakropa yacy.

3opkot JI., Kotuk O., KotasipoBa A., Mapuenko C.

BIUIMB MIJJOKAJIMY 1 JUITPO®OJTY HA BUCOKOITPOBIJIHI
KATIOHHI KAHAJIU IAEPHOI MEMEPAHU
Inemumym izionoeii imeni O. O. Boeomonvyss HAH Yxpainu
gyn. Akademixa boeomonvys, 4, m. Kuis, 01024, Yxpaina
lzorkote(@gmail.com
Zorkot L., Kotyk O., Kotliarova A., Marchenko S. MIDOCALM AND DIPROFOL IMPACT ON THE
LARGE CONDUCTANCE CATION CHANNELS FUNCTIONING IN THE NUCLEAR MEMBRANE. Using patch-
clamp technique our group observed that muscle relaxant tolperizon (marketed as mydocalm) causes «flickeringy effect
in LCC-channels, which indicates mechanical block of the pore in the channel’s open state. Both propofol (marketed as
diprofol), used as a general anesthetic, and tolperizon caused reduce in probability of channels being in an open state
(Po) but had no significant influence on the average current amplitude.

3a noromororo Merony «patch-clampy y Hamiil naboparopii 3apeecTpoBaHO CTPyMH Kpi3b KaTiOHHI KaHAlU
Brcokoi nposigHocTi (LCC-kaHanm) siiepHOi MeMOpaHy KIIITHH Pi3HOTO THITY, 30Kpema, HelpoHiB ITypkiHbe Mo304Ka
(Marchenko, 2005), mipamigansHuX HeipoHiB rimokamiry (Fedorenko, 2014) ta xapmiomioruris (Kotyk, 2016).

Ha musixy o 3’sicyBannst ¢izionorignoi posi LCC-kaHaiiB nepmmM KpOKOM CTaB HOMIYK IXHBOTO OJIoKaTopa.

Criouatrky mepeBipsuti BIUIHB OnokatopiB K'-kaHalliB, OCKIJIBKM KaHaJI € CEJICKTHBHHM 10 OJHOBAJICHTHHX
KaTIOHIB, aJye kozeH i3 Hux He BusABUB nii Ha LCC-kanamu (Marchenko et al., 2005). 3nauna nis Oynma cipmauHEHA
BimomMuM N-xoiiHOOI0KaTOpoM — ankanoigoMm d-tybokypapuaom (Lunko, 2016; Kotyk, 2017), a Takok AUTHIIIHOM 1
arpakypiymom (Kotyk, 2017).

N-X0IiHOOIOKATOPH YacTO € MIFOYMMH PEYOBHHAMH (PapMaKOJOTIYHUX IperapaTiB, KOTPi 3aCTOCOBYIOTH SK
AQHECTETHKHU Ta MiopeJakcaHTH. ToMy mMeTa poOOTH — HOCIHIIUTH BIUIMB aHECTETUKIB MiJOKaIMy Ta AMIPOGOIy Ha
¢ynkuionyBanHs LCC-kanainiB sinepHoOi MeMOpaHu HeiipoHiB [lypkiHbe MO304YKa 1 KapIiOMiOIHUTIB.

JocnimKeHHs BUKOHAHO Ha 3-4-TW)KHEBUX MIypax JiHid Wistar 1 Fisher. 130mp0BaHi sapa HelipoHiB [IypkiHbe
MO30YKa Ta KapIiOMIOIWTIB BUIULIM MUIIXOM TOMOTeHi3alii, sk ommcaHo panime (Marchenko, 2005; Koruk,
2018). Ctpymu Kpi3b OKpeMi KaHAIN PEECTpyBaIM 3a JAOIOMOTOI0 Metony «patch-clampy (xoHpiryparmis «nucleus-
attached»/«excised patch») y pexumi dikcanii morenuiary. OTpumani pe3yabTaTd MPOaHaIi30BaHO 32 JIOIIOMOTOFO
nporpamu Clampfit 10.3. BiporigHicTh pi3HHUII OLiHIOBaIM Ha OCHOBI t-kpuTepito Ctronenta (*P<0,05).

3a BIUIMBY 2 MMOJIb/J MiIOKaJIMy — MiOpeJIakCcaHTa [EeHTPaIbHOI 1il (Jifoya pedyoBHHA TOJIMEPU30H) — CEPEeIHs
aMILTITYJa CTPyMy JIHIIajiacs HE3MIHHOIO, aye crocrepirand e(ekT “MUTOTiHHSA KaHawy (MIBHAKI TOCITiIOBHI
3aKpMBAaHHS Ta BiIKDUBAHHA KaHaJTy), & TAKOX 3MEHIIEHH HIMOBIPHOCTI MepebyBaH s KaHally y BinkpuToMy cTani (P )
y 2-4 pazu (n = 3).

Humpodon (mpomodon) — mO3UTHBHUK MomymsaTop iHTiIOITOpHOI (yHKHii Hedipomenmiaropa TAMK - y
konuentpanii 0,2-2 Mmons/;1 3MenntyBaB P LCC-kananis saepHoi MmemOpann y nsa pasu (P<0,05, n = 3), npote He
BIUTMBAB Ha CEPEIHIO aMILUIITYLy CTPYMY 4epe3 HHX.

Omxe, migokanm i aumpodon smenmyots P LCC-kananis sueproi MemOpanu HelpoHis Ilypkinbe Mo3ouka
1 KapIiOMiOIMTIB, HE BIUIMBAIOYH IIPH I[HOMY Ha CEpPENHIO aMILTITYIy CTPyMy depe3 HuX. MimokanM, sK i paHimie
JOCTiKeHI eeKTUBHI OTOKaTopH (TyOOKypapyH, AUTHIIIH, aTPaKypiyM), Y BUCOKHX KOHIICHTPAISIX CIPUIHHUB e(heKT
“MUTOTIHHS, 110 MOXKE CBITYMTH PO YACTKOBE MeXaHiuHe OJIOKYBaHHS MOPU KaHAJy B HOro BiIKPUTOMY CTaHi.

HaiteextuBHimmm Onokaropom LCC-kaHaniB Ha cbOrozHi 3anumaerscst d-TyOOKypapHuH, OfZHaK HE MEHII
BOXXIJIMBOIO XapaKTEPUCTUKOK OJIoKaTopa € crelu(ivHicTh, epeBipka sKoi cTaHe HACTYIIHUM €TarioM HaIoi poOoTH.
OtpuMaHi pe3ynbTaTH AOIOMOXYTh iA€HTH(IKyBaTH OJIOKATOp, NMPUIATHUH /IS 3aCTOCYBAaHHS SIK IHCTPYMEHT Yy
nociimkerHi ¢iziomorignoi poii LCC-kaHamiB.
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3MIHA MEMBEPAHHOI'O ITOTEHLIIAJTY MITOXOH/IPIN KJIITUH JIM®OMM
3A JIII IOXIJHOI'O TIA30JIY MIPA3OJOHIPUMINHY
Jvgiecokuii Hayionanvuull ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. Jlvsis, 79005, Vrpaina
solomiyakapran@gmail.com

Kapran S., Popovych M., Shalai Ya., Babsky A. MITOCHONDRIA MEMBRANE CHANGES POTENTIAL
IN LYMPHOMA CELLS UNDER THE ACTION OF THE THIAZOLE DERIVATIVE PYRAZOLOPYRIMIDINE.
For the first time the mitochondria membrane potential in lymphoma cells has been registered. Protonophor FCCP was
used to estimate viability of lymphoma mitochondria. It has been established that the thiazole derivative pyrazolopy-
rimidine at a concentration of 50 M decreases membrane potential in inner membrane of mitochondria that indirectly
suggests that the mitochondria of lymphoma cells may be involved in the cytotoxic processes toward tumor cells.

HocnmimkeHHs MexaHi3MiB MOZIYJAIIl amONTHYHUX NIIAXiB, 30KpeMa, IIOMIKOKEHHS BHYTPIIIHBOL
MITOXOHpiaTbHOI MEMOpaHH, € BaXXJIMBUMH I pO3pOOKH CTpareriid JiKyBaHHS HEOIIa3MaTHYHUX 3aXBOPIOBAHb.
OpHa 3i cTpareriit 60pOTEOH 3 paKOM BKITIOUAE CEHCHOUTI3aIliI0 MyXJIMH JI0 Tepartii 3a MiJeCIPsIMOBAaHOTO TIOIIIKO/KEHHS
MITOXOHAPIH.

Pamnimmre BcTaHOBIICHO, IO JOCTiKYBaHE y POOOTI OXiTHE Tia30Ty iHAYKYBAJIO allONTO3 Y MyXIMHHUX KITITHHAX
(Finiuk et al., 2019), ogHak He 3’sicOBaHO yci AeTani MexaHi3My peaiizamii anonTosy 3a Aii JOCIiIKyBaHUX TOXiTHHX.

BaxamBuM mOKa3HUKOM (PYyHKITIOHYBaHHS MITOXOHAPIH € 3MiHM MeMOpaHHOTO TOTEHINialy, AKi MO)KHa
peecTpyBarH, 30KpeMa, 3a JOTTOMOTOI0 (DITF00PECIIEHTHOT MiKPOCKOTIii 3 BUKOPUCTaHHSAM OapBHMKA Rodamin 123.

Merta poOOTH - JOCHIAUTH 3MiHA MEMOPAHHOTO TIOTEHITIaTy MITOXOHAPIH KIIITHH JTiM(OMH 3 [Tii HOXiHOTO Tia30ITy
(8-meTmn-2-Me-7-[ TpudmoopomeTii-erinmer Jmipazono[4,3-¢] [ 1,3]riazomno[3,2-a]mipuminua-4(2H)-omn, I1112).

Hns peectparii MeMOpaHHOTO TOTEHIIAY MITOXOHIpPiH (Ay) BHKOPHUCTOBYBAIHM IHBEPTOBAHMHA MIKPOCKOII
Olympus IX73 i3 mudposoro kameporo DP-74 [[lnukos, 2014]. J{o 3pa3KkiB BiAMUTOTO aCIUTY TOAABAIIH TOCITIKYBAHY
peuoBnHy B KoHmeHTpamisx 10 i 50 MkM Ta iHKyOyBamu mpotsrom 15 xB 3a temmeparypu 37 °C. Ilicisa mporo
nmomasanu 20 MkM pomaminy Ta iHKyOyBanm mie 15 xB. Kpamro cymimi HaHOCHIM Ha TIPEAMETHE CKIIO Ta TTOMIIaIn
y MIKpOCKOII 3a 30imbmIeHHs X 12,6. JloBiIbHO BUOMpPANIH I’ STh Pi3HUX BapiaHTIB 300pa)keHb KIITHH y BUINMOMY Ta
(hITF0OpECIIEHTHOMY CBITJIOBOMY CHEKTpi. [HTeHCHBHICTH (mroopeciieHIii, ska BimoOpakama 3MiHH BEeIHYHHH Ay,
OIIiHIOBAJIM 32 JOMIOMOTOI0 aBTOPCHKOi KomIr foTepHoi mporpamu CellStitcher.

Ha mouartky excriepuMeHTy 1l iATBEpHKEHHS (DYHKIIOHAIBFHOI aKTUBHOCTI MITOXOH/IPiH y KiiTHHAX JIiM(poMHU
BuKoprcToByBanu npotoHodop FCCP, 3a nii sskoro MeMOpaHHHI TIOTEHIIIaT TEOPETUIHO MaB O 3HMUKYBAaTHUCS.

Jo Toro *, OCKUTBKM HOCHTIKyBaHI PEYOBHMHHM pO3UMHEHI B mumerwicyiabdokcuai (AMCO), mepeBipeHo i
BIUIHMB I[hOTO PO3YMHHNKA Ha MEMOpaHHHI OTeHIIiaa MiTOXoHApii. Beranosieno, mo mpotoHodop FCCP i3 Bucoxoro
JIOCTOBIPHICTIO 3HIKYBaB IHTEHCHUBHICTH (uoopecrernnii Ha 36 % (P < 0,001). Boxgnogac JIMCO nocrtoBipHO He
BIUIMBAaB Ha MEMOpaHHMI MOTEHIial MiTOXOHIpii. Beranosneno nosozanexHy mito I1I12 Ha Ay - y KoHIEHTparil
T2 10 MM 11eit TOKa3HUK CTATHCTHYHO AOCTOBIPHO HE 3MIHIOBABCS, OAHAK, CIIOCTEPIraliil JOCTOBIpHE 3HIKCHHS
IHTeHCUBHOCTI (roopecieHii y kiaiTnHax aiMdomu 3a aii I1I12 y konnentpanii 50 MxM nHa 41 % (P < 0,05).

Orxe, 3a il BHIIOi KOHIEHTpAIii Mipa3oJIomipuMiANHy 3HIKYETHCS piBEHbh MEMOpPAHHOTO IOTEHIliay, II0
OTIOCEPEAKOBAHO MIATBEPDKYE TIlTOTE3y MPO T, IO MITOXOHIPIi 3aIydeHi y MeXaHi3M IIUTOTOKCHYHOI Aii TOXiTHOTO
Tia301Ty, OYEBHUIHO, Yepe3 BUBIIHLHEHHS IIUTOXPOMY C 13 MITOXOHPIH.

Kypumesa O.', Kpacuenxos JI.2, loBoemiko I'.!
[IOPIBHJIbHUM AHAJII3 I4-®YP’€ CIIEKTPIB BEHO3HOI KPOBI ITALIEHTIB PI3HMX BIKOBUX I'PYII
' Biooin ¢izuxu 6ionoiunux cucmem, Incmumym ¢izuxu HAH Vipainu
npocn. Hayxu, 46, m. Kuis, 03028, Yxpaina
2 Biooin enizenemuxu, Incmumym 2eponmonocii im. /[. @. Yebomapvosa HAMH Yxpainu
8yn. Buweopoocwra, 67, m. Kuis, 04114, Yxpaina
a_kurysheva@knu.ua; matinelli@gmail.com
Kurysheva O., Krasnenkov D., Dovbeshko G. COMPARATIVE ANALYSIS OF VENOUS BLOOD SPEC-
TRA OF PATIENTS FROM DIFFERENT AGE GROUPS. In this work, we used the ATR-FTIR method with a dia-
mond crystal, which allows us to record high-precision spectra with a minimum amount of sample. Spectra were
recorded on the basis of 579 venous blood samples from patients with different Hb, . indices from 7 age groups. The
aim of the experiment is to determine the characteristic absorption bands for samples of different age groups in the
fingerprint area.

Merton [U-cniekrpockornii 3 Dyp’e mepeTBOPSHHSM € 3arajibHOBXKHBAHUM HEIHBa3MBHUM METOIOM BHBYCHHS
CTPYKTYpH 1 KoH(pOpMarlii 6ioMoJeKyI.

Ile#i meronq HaOyB IIMPOKOTO 3aCTOCYBAaHHS Yy KIIHIYHUAX JOCIHIPKCHHSX, 30KpeMa, B CYIOBIH METUIIMHI,
JIOCITIJDKEHHI TIaTOJIOTi| 1 pajianiiHux BIUIMBIB. [lepeBaroto Meromy € HOro BHCOKa YyTJIMBICTh 1 TOYHICTb, SiKa Ja€
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3MOTY 3aBISIKM XapaKTEPUCTUYHOCTI KOJHMBaHb MOJIEKYJSIPHHX TPYI HE TiJIbKM BH3HAYaTH KOMITOHEHTHHH CKJIaJl
PEYOBHUHH, ajie 1 IETeKTYBaTH YHIKaIbHI JUIs KOKHOTO OKPEMOTO 3pa3ka JOMIIIKH.

BpaxoByroun yHiKaJIbHICTb METO/Y, 3alPOIIOHOBAHO BUBYMTH 3MiHH KOJIHMBAJIBHUX CIIEKTPIB KPOBI 3aJI€XKHO BiJl
BiKy Ta piBHs NIikoBaHoro remorno6iny (Hb, ).

ExcniepumeHTanbHy YacTUHY pOOOTH BUKOHYBAJIM Ha OCHOBI 579 3pa3KiB BEHO3HOI KPOBI IMAIi€HTIB 13 PI3HUMHU
MOKa3HUKaMH TIIiKkoBaHOTO reMorno0Oiny (3-12 % Hb, | ), HagaHuMu BiZIIOM eNireHeTHKH [HCTUTY Ty FepOHTONIOTIT iM.
. ®. YeboraproBa HAMH VYkpainmu.

Cepen Hux 47,7 % (282 ocobu) wonosikiB 1 49,75 % (297 oci0) iHOK, pOo3iNeHHX Ha 7 BIKOBHX TPYIl, KOXKHA
3 AKUX TofineHa Ha 3 rpynu 3Hadenb Hb, . (3-6 % — y mexax Hopmu; 7-8 % — BHCOKi 3HadeHHs i 9-12 % —
eKCTpeMalibHi 3HaueHHs1) Y po0oTi BuKopucrano Merox [Y-cnexkrpockomnii 3 Dyp’e mepeTBOPEHHSIM y MOIi IIOPYIIEHOTO
MOBHOTO BHYTpilnHboTO Binousanus ([1I1BB) Ha niamantoBoMy kpucTani (KpuTH4HUI KyT 33°), 10 1a€ 3MOTY 3anucaTu
BHCOKOTOYHI CIIEKTPH 32 KOPOTKHH Yac i BAKOPHCTOBYIOUHM HEBEJIHMKY KiJIbKICTh 3pa3Ka.

[TpoBeneHO aHami3 CHEKTPIB, a CaMe BiTHOIIEHHS YacTOT 10 KOJIMBaHb MOJIEKYJSIPHUX I'PYI IEBHUX OPTaHIYHUX
CIIOJIYK Y CKJIaJi KpOBi Ta MOPIBHSHHS JOHOPCHKHX 3pa3KiB KPOBI Ta MAli€HTIB 3 €KCTPEMAJIbLHUMHU MOKa3HHUKaMHU
DJTIKOBaHOTO TeMOIIO0iHy B Meax onHiei BikoBoi rpymu. [IpoBeneHo mopiBHSIHHS peepeHTHHX 3pa3KiB 13 pi3HUX
BIKOBUX TPYIL.

BcranoBneHo, 110 HaiOLIbII 3MIHM y CHIEKTpi BiOyBatoThCs B MuIsHIN aminy I i BanenTHoro xoiauBaHHs C-O
(1650 cm'i 1123-892 cm!, BigmoRBigHO), 1110 1 Oy/Ie BUKOPUCTAHO JJIsI IOAANBIIIOTO KOPENAI[IMHOTO aHai3y.

AlC

Jamina 0.0.4, Ilapiii T.I. 2, Kymnip I'.B.2, Otuny B.IL.!
3MIHU BMICTY ITOKA3HHUKIB Y KOPMAX «CTAPTEP» I «'POBEP» JIJIA ITTULIL
U Tveiscokii nayionansvnuil ynieepcumem imeni leana @panka
eyn.1 pywescorozo ,4, m. JIveis, 79005, Yxpaina
? Jleporcasnuil HayKo80-00CHIOHUI IHCMUMYM 8eMNPENApamis i KOpMosux 000a6oKk
eyn. [loneywvka, 11, m. Jlvgie, 79019, Vkpaina
o.lapida97@gmail.com
tanyashariy@gmail.com
Lapida O., Shariy T., Kushnir G., Otchych V. CHANGE IN THE CONTENTS OF FEEDS IN THE FEED
«STARTER» AND «GROVER» FOR THE BIRD. Such results do not satisfy the population’s need for dietary pro-
ducts, despite the considerable scientific support for the poultry industry, the level of which is approaching the world.
In order to provide our own market with quality goods and, at the same time, to make them competitive on the foreign
market, it is necessary to develop and improve the system of quality control of raw materials and products. Such a task
is perhaps the main goal of the State Research Institute for Veterinary Drugs and Bioadditives, which is based on a large
range of studies on compliance with state standards of quality of feed, premixes, veterinary products and agricultural
products.

OO6csarn BUPOOHUIITBA CLTBCHKOTOCIOAAPCHKOT MPOMYKIl B YKpaiHi MalOTh YiTKy TCHICHIIO IO 3POCTAaHHS.
{06 s mpoxykuis Oyila KOHKYPEHTOCIIPOMOXHOIO, CIIiJl PO3BHBATH 1 BIOCKOHAIIOBATH CHCTEMY KOHTPOJIO SIKOCTI
SIK CHpOBHWHH, Tak 1 mpoxykmii. Ha 6a3i JJHJIKI BetmpemapariB i KopMOBHX M00aBOK BEAYTHCS JOCHIIKEHHS Ha
BIJIIOBITHICTG JAEp)KaBHUM CTaHAAapTaM SKOCTI KOpPMIB, IMPEMIKCiB, KOPMOBOI CHPOBWHH, MPOAYKIIi CLTBCHKOTO
roCIoJapcTBa.

Mera Hamoi poOOTH - NepeBipUTH OTPUMAaHI 3pa3ku KoMOikopMiB jutsa Opoiinepis «Craprep» 1 «[posep». s
LILOTO HaMH OyJIM ITOCTABIICHI TaKi 3aBAaHHS:

1) BU3HAUMTH BMICT CHPOI KJIITKOBHHHU y KOpMax aist OpoinepiB «Craprep» i «I'poBep»;

2) BU3HAYUTH BMICT CHPOTO MPOTEiHy Y KopMax aisi OpoitiepiB «Craprep» i «[posep»;

3) BU3HAUUTH BMICT CHPOTO XHpPY B KopMax Jurs OpoitnepiB «Craprep» 1 «'poBep»;

4) BU3HAYMTH BMICT BOJIOTH y KopMax Jutsi OpoiinepiB «Craprep» i «['poBep».

OO0’ €eKT MOCHiKEHHS: CHpa KIITKOBUHA, CHPHUH MPOTEiH, CUPHHA KUP 1 BOJIOTICTh Y KOMOiKOpMax y1st Opoiiepis
«Craprep» i «I'poBep». [Ipeamer nociimkeHHs: BMIiCT cUpoi KITITKOBUHHU, CHPOTO IPOTETHY 1 CHPOT0 XHPY Ta BOJIOTH y
kombikopMmax Jurs OpoitnepiB «Craprep» 1 «I'poBep».

BwicT cupoi kitiTkoBuHHE Y KoMOikopmi «Craprep» g ntuni cranoBuB 1,38 % mpu HopMi 3 %, y komOikopMi
«I'poBep» - 1,59 % nipu HOpMi 4 %.

BwicT cuporo nporeiny y komOikopmi «Craprep» uist ntumi - 22 % npu HopMi 23 % , y komOikopmi «I'poBep» -
20,8 % npu HopMi 21 %.

[Tix yac Bu3Ha4YeHHs Boyorocti y komOikopmi «Craprep» i «I'poBep» orpumamu 8,3 ta 9 %, Bianmosinuo. Lli
pe3yabraty He nepeBuiyBanu 13 %, mo € BepXHbOIO MEXEI0 HOPMHU Y KOMOiKOpMaXx.

[1ix gac BU3HaUEHHS BMICTY CHPOTO XXHpY B KoMOikopMi «Craprep» i «I'poBep» orpumano 6,9 17,8 %, BiamnosinHo.

[TepeBipeni 3pa3ku komOikopmiB «Craprep» 1 «['poBep» aist 3ronoByBaHHs Opoitnepam Bix 14 ni6 1o 14 TwxHIB
BIJIIOBi1aJI HOPMATHBHHUM JIOKyMEHTaM. BoHM abCOIIOTHO IpHUIaTHI SIK KOPM ATt 3a0€31eUeHHS YKPATHCHKOTO PUHKY
M’SICOM IITHII.
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[MTOKA3HUKU EAKYIIATY B HOJIOBIKIB 40-50 POKIB Y HOPMI TA TTPU ITATOJIOT'TAX
Jvgiecokuii Hayionanvuull ynisepcumem imeni leana Opanka
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my.lozynska@gmail.com
Lozynska S., Heneha A., Tarnovska A. INDICATORS OF EJACULATE MEN AGED 40-50 YEARS IN
NORMAL AND IN PATHOLOGICAL. Spermograms of men with asthenozoospermia, oligozoospermia and terato-
zoospermia have been analyzed. It was shown that the most pronounced pathological changes in spermograms of men
suffering from astenozoospermia is a significant increase in the viscosity of semen and fluid in spermatozoa in 1 ml of
ejaculate, as well as a significant decrease in spermatozoa movement by category “a”, and in spermograms of men, pa-
tients on teratozoospermia — a decrease in the number of morphologically normal sperm and a significant deviation from
the norm patients on oligozoospermia. The relationship between the causes of male infertility and the consequences of
changes in qualitative and quantitativeindicators of ejaculation and the reproductive system as a whole are revealed.
Male infertility, in particular astenosoospermia, oligozoospermia and teratozoospermia, can be caused by many differ-
ent diseases in which deviations from the norms of qualitative and quantitative indicators of ejaculate are observed. Ac-
cording to the data obtained from the observation of men aged 40-50 years, there is a tendency to decrease the volume
of ejaculate, concentration and motility of sperm, as well as their morphological status.

Crammii po3BUTOK CyCHiIbcTBa Oyap-fKOi KpaiHM, SIK 1 NMBLTI3AIN] B HUIOMY, 3aJISKUTH BiI JeMorpadidHux
MOKA3HHUKIB Ta MEPCIEKTHB iX PO3BUTKY, AKi, Y CBOIO UEpry, 3aJieKaTh BiJ PEMPOLYKTHBHOTO 3/10pPOB’Sl HACENCHHS.
[IpobneMy penpoayKTHBHOTO 370POB’Sl 1 TPUBAJIOCTI KHUTTS BHBEICHO B PAHT 3araJbHOHALIOHAIBHUX, a 30epeKeHHS
PENPONYKTHUBHOTO 3[0pPOB’Sl HACENCHHS BUXOIWTH 38 PAaMKH CYTO MEIMYHOIO NUTAHHS 1 CTa€ 3arajbHOIEPKABHOIO,
MbkcekTopansHoro podnemoro (Kormemis lepsxasaoi nporpamu «PenpoxykrrusHe 3m0poB’ st Hatlii Ha 2006-2015 pp.»).

[Moumpenicts HertigHOCTI HaOyBae xapakTepy emigeMii. YacTka 40IOBIHO1 HETUTIAHOCTI Y 3arajbHii KITBKOCTI
BUIAJKIB HEIUTIAHOCTI 3a JAHUMH PI3HUX aBTOPiB cTaHOBUTH 40-50% (Brugh V.M., Lipshultz L.1., 2004).

CepenHs KiNbKICTh CIIEPMAaTO30iiB y €SKYIATI 3A0pPOBOTO YOJOBiKa 3a ocTaHHI 50 pOKiB 3MEHIIMIACH YABIYI,
a cepeaHil 00’eM eaKyasITy — Ha ofgHy TpeTuHy (Ankis, 2017). BimoMo, mo 6araToKOMIIOHEHTHHH CKJIaJ BHYTPIIITHIX
YOJIOBIYMX CTAaTEBHX OpraHiB mepeOyBae y MOCTIHHINA mepeOymoBi y 3B’ SI3Ky 3 BIKOBUMH 3MiHAMH, (YHKIIOHAJIHHOIO
aKTUBHICTIO Ta BIUIMBOM Di3HHX YMHHUKIB. CaMe TOMY Ba)KIIMBO BPaxOBYBAaTH SK (i3i0JOTiUHi, TaK i BIKOBI 3MiHU
YOJIOBIYO1 3aTHOCTI /10 3arutigaeHHs (Ankis, 2013).

JliarHOCTHKa YOIIOBIYOTO HETUTIA/SA BKIIOUaE B ceOe KIIIHIYHI METOIM JOCIHIHKEHHS Ta METOIHU JIabOpaTOpHO-
IHCTpyMeHTapHOTO 00cTexeHHs. Cepes 0OCTaHHIX HalBaKITMBIIINM [T 3’ ICYBaHH (PYHKITIOHAIEHOTO CTaHy CTaTEBUX
3aJ103 1 3aIUTiTHIOIOYO1 31aTHOCTI CIIEPMH € JOCTIHKECHHS eaKyiTy. Jlo KpuTepiiB BKIITOUEHHS BiAiOpaHO MAIi€eHTIB i3
acTeHo- i/abo tepato- i/abo omirozoocmnepmiero [-1I1 crynens. Kpurepii Bukimrodenns — azoocrepMist. JJocimimKyBaHnum
YOJIOBiKaM, SIKi MAJMIM Ha MOMEHT 3BEpHEHH:, OyJI0 PEKOMEHIOBAaHO KMHYTH ManuTH. JKOAEH i3 Malli€eHTiB He MaB
B aHAMHE31 BapUKoOIlelie, TOCTPHX 3alaIbHIX MPOIIECiB CTATEeBUX OPTaHiB, COMATHYHOI ITaTOJIOT1, 0 MOTIIX O BIUTHHYTH
Ha PENpOAYKTUBHY 3IaTHICTh YOJIOBIKIB, @ TAKOK HE MPOXOJMB KypCH XiMio- Ta pajiamiifHoi Tepamii. Sk Marepiain ams
KOHTPOJIBHOI TPYITH BUKOPHUCTOBYBAJIHCS 3pa3KH JOHOPCHKOI criepMu, 3i0panoi Bix 50 3M0pOBHX TOHOPIB.

VYci 3pa3ky TOHOPCHKOI CIIEPMH Malll HOpMaJIbHI MMOKAa3HUKH CIIEPMOTPaMH 3TiTHO 3 OCTaHHIMH PEKOMEHAAIlisIMU
BOO3 2010 p. (WHO, 2010): 06’em criepmu >1,5 M1, KOHIIEHTpaILis CIepMaTo30iaiB >15 MITH/MII, 3arajibHa KiJTbKiCTh
CIEepMaTo30iiB y eAKyIsITI >39 MIH, IpOrpecHBHA PYXJMBICTh (KaT. a+b) criepmaro3oinis >32%, 3araigpHa pyXJIMBiCTh
(xat. a+b+c) cnepmarozoinis >40%, KinbKicTs GOpM i3 HOpMaTBHOIO MOpoIoTi€ro >4% Ta KiNbKICTh XXUBHX (opM >58%.

Tepmin crareBoro >XUTTA 0e3 KOHTpAIeNIii B TMapi Ta cepenHiil BiK MalieHTiB 000X NOCTIAHUX TPyN HE MaB
CTaTUCTHYHO 3HAYMMO] Pi3HHUIII, TOMY CyTTEBO He BIDTMHYB Ha pe3ynbsrati [IPT. Cepenniii Bik marieHTiB 000X TOCITITHIX
TPYyII TAaKOXK HE MaB CTATUCTUYHO 3HAYMMO] Pi3HUII i3 KOHTPOIBHOIO TPYTIOIO.

VY pe3ynbTari JoCTiKeHb HAMH BHSIBIICHO, 1110 31 50 90JI0BiKiB y 14 ciepMorpamu BiIOBiJaI aCTEHO300CTIePMii,
y 11 — teparozoocmepmii, y 13 — omirozoocmepmii, a B 12 — HoOpMo3oocnepMii (Koimu KiMBbKICHI Ta AKiCHI TOKa3HUKU
CIepMH € B MeXax HOPMH). 32 KOHTPOIb MH Opajii CIIepMOTpaMH MAIli€HTIB 13 HOPMO300CTIEPMI€0.

Yomnoive HETITi A, 30KpEMa, aCTEHO300CTIEPMist, OJIIT0300CIIEPMisl Ta TEPATO300CIIEPMist, MOXKE Oy TH BUKITUKAHE
0e3Tiydi0 pi3HOMAHITHUX 3aXBOPIOBAaHb, NPU SKHUX CIIOCTEPITa€ThCS BIAXWIECHHS BiJ HOPM SKICHHX 1 KUTBKICHHX
MTOKAa3HUKIB EAKYyJATY. 3TiAHO 3 JaHWMH, OTPUMAaHUMH TMIPH CIOCTepekeHHI 4o0BikiB BikoM 40—-50 pokiB, BUSABICHO
TEH/ICHIIIIO 10 3HIDKEHHS TIOKAa3HUKIB 00’ €My eSKYIISATY, KOHIIEHTPAIIil Ta PyXJIMBOCTI CIIEPMaTO30i/iB, a TAKOK IXHBOTO
MOpP(OJIOTIYHOTO CTAHY.

I 3aranpHE 370pOB’S YOJOBIKIB, 1 AKICTH IX CIEPMH MOTIpHIyIOThCS i3 Bikom. Ilicis 35 pokiB 3maTHiCTB
CIepMaTro30idiB 1O 3aIUTiAHEHHS BABIYI MeHIIA, HiXK B Monoxmomy Bimi. Ilicns 40 pokiB piBeHb CTaTEeBOrO TOPMOHY
TECTOCTEPOHY icTOTHO magae. Kpim Toro, 3a ocranHi 40 pokiB SIKICTh CLIEPMH YOJIOBIKiB B PO3BHHEHUX KpaiHaX 3HAYHO
MOTIPIIUIACH - PyXJIMBUX CIIEpPMAaTO30i/iB cTano Ha 20% meHIe.

3mopoBuii cmoci® JKWATTS: 30alaHCOBaHE XapuyBaHHS, MIATPUMKAa HOPMAlbHOI Bard, pPeryisipHi (i3udHi
HAaBaHTaXCHHS Ta BIACYTHICTH IIKIIJIMBUX 3BHYOK - 3HAYHO ITOKPALIMTH IIAHC CTATH INACIMBUMH OaTbKaMH IO B
FOHOCTI, III0 B 3p1IOMY BiIi.
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MUTOTOKCUYHICTD ITOXIJTHOI'O TIA30JIY B KOMIIJIEKCI
3 HAHOPO3MIPHMMU TTOJIMEPHUMU HOCISIMU

UTvsiecokuti Hayionanvruil ynieepcumem imeni leana @panka
eyn. I pyuescovrozo, 4, m. JIvsis, 79005, Vrpaina
2Inemumym 6ionoaii knimunu HAH Yxpainu
eyn. [pacomanosa, 14/16, m. Jlveis, 79005, Ykpaina
SHayionanvnuil ynieepcumem «Jlvsiecora Ionimexuixay
nn. Ce. IOpa, 2, m. Jlveis, 79013, Yrpaina
ron45042@gmail.com

Politylo O.. Finiuk N., Popovych M., Shalai Ya., Mitina N., Zaichenko O., Stoika R., Babsky A.
CYTOTOXICITY OF THIAZOLE DERIVATIVE IN COMPLEX WITH NANOSCALE POLYMERIC CARRIERS.
Targeting nanomaterials that are conjugated with potential antitumor ligands can improve drug solubility, their selec-
tivity towards cancer cells, and increase their cytotoxicity. The complexation of N-(5-benzyl-1,3-thiazol-2-yl)-3,5-
dimethyl-1-benzofuran-2-carboxamide with polyethylenglicol-based nanomaterials significantly increased compound
cytotoxity toward tumor cells and reduce toxicity towards pseudo-normal cells.

OHKOJIOTiYH1 3aXBOPIOBAHHS € OJHIEI0 3 OCHOBHUX MPUYHMH CMEPTHOCTI. 3a mporno3zamu MO3 Ykpainu, y 2020
P. PIBEHb 3aXBOPIOBAHOCTI Ha 3JIOSIKICHI HOBOYTBOPEHHS B KpaiHi 30utbnThCs Ha 15 %, a, sik ctBepmkye BOO3, 1o
2030 p. cMepTHICTH BiJj OHKO3aXBOPIOBaHb y CBIiTI 3pocte Ha 45 % (mopiBHsiHO 3 2007 p.). TpuBae momryk He TiIBKK
HOBHX MPOTHITYXJIMHHUX IPENapariB, a i crocoOiB MiIBUIICHHS iXHbOT e(EKTUBHOCTI i TMOMOJAHHS HU3KH TaKUX
mpobiieM sk HaOyTa PEe3UCTEHTHICTh, 3arajbHa TOKCHYHICTh, HECEJEKTUBHICTb, NIOraHa PO3YMHHICTH 1 HEJTOCTaTHS
TIPOHUKHICTB JIIKAPCHKHX MpenapariB Kpi3b KIITHHHI MEMOpaHH.

[ToxiHi Tia30:1y - NepCreKTHBHI IPOTHITYXJIMHHI PENapaTH, s SKUX XapaKTepHI IUPOKUH CIIEKTp 010J0T14HOT
i1 Ta BUCOKA IIUTOTOKCHYHICTH MO0 OKPEMHUX JIHIH My XIMHHUX KITITHH. J15 MTOKpaIeHAS IPOHUKHOCTI A pO3YNHHOCTI
TperapaTiB BUKOPHUCTOBYBAIM NOTIMEpHi HOCi Ha ocHOBI momietuienriikomto (ITED).

Y mociigax BUKOPHUCTOBYBAITM KJIITHHHI JIiHii Tenarokapupaomu onial HepG2, mmiomu mrypa C6, HuUpKu eMOpioHa
mromman HEK293 1 ¢i6pobmacta mumi NIH3T3. ArTrmnporidepaTiBHy akTHBHICTD BU3Hadam 3a nonomororo MTT Tecty.

HocnmimxyBamu  gmito  moxigHoro Tiazomy — N-(5-6emsmi-1,3-tiazon-2-im)-3,5-gumeTmi- 1 -6enzodypan-2-
kapOokcamin (b®1) B kommiekci 3 komomimepoM momi(BEII-ko-I'MA) (5:95) 3 mpumeruieanm (parMeHTOM
mounometuiioBoro erepy I1EI 3 monekysisiprHoro Macoro 550 (A24ITET'(550)), momIIET -metakpunary (momlIIETMA475)
ta 3 kononimepoM I1EI(475)-metakpuiary 1 aumetunmaneinary (moui(ITIETMA-ko-IMM) (90:10)).

Bcranopneno, mo peyoBuHa b®1 y kommuekci 3 Hociem Ha ocHoBi A24I1EI(550) mnposBisna BuIlLy
IUTOTOKCUYHICTh Tomo kiiTuH JiHid HepG2 ta C6, Hix BinbHa peuonHa. Komruiekcu B®1 3 momi(IIETMA-ko-
JAMM) BusiBiiM OinbIn BUpaXkeHy aHTunporiideparnBHy airo Ha kinithaH JiHid HepG2 1 C6, HiX BiibHa pedoBHHA
Y KOHTPOJILHUI NPOTHITYXJIMHHUH npernapar nokcopyoinnH. Kommexken bD1 3 A24I1EI(550) ta nomi(ITETMA-xko-
JAMM), a Takox BLIBHI To1iMepH OyJIi MATOTOKCUYHHUMHU YIS TICEBAOHOpMaIbHUX KimiThH miHiii HEK293 Ta NIH3T3.
3a n1ii KoMIuTekciB, monimepis 1 pedoBunu b®1 Busasieno 6inpmie 70 % >xuBux ximituH aiHiid HEK293 ta NIH3T3.

OTxe, KOMIUTEKCH oxXimHoro Tiazory b1 3 monmimepamu A241TEI(550) ta momi(ITET M A -ko-/IMM) i ABHIITY 0T
LUTOTOKCUYHY IO i1 Vitro NOCIHiKyBaHOT PEYOBUHH LIOJ0 MyXJIMHHUX KIITHH.

Pacnonina A.l, Tapacum H.', 3unb A.2, Canarypcbkuii 1!
A TICTAMIHY HA EPUTPOLIMTU LI[VPIB
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Raspopyna A., Harasym N., Zyn A., Sanagursky D. EFFECT OF HISTAMINE ON RAT ERYTHROCYTES.
Histamine is present in the erythrocytes of female rats. Exogenous administration of histamine causes a decrease in
endogenous histamine content. This indicates that increased histamine content causes the release of endogenous bio-
genic amine from erythrocytes, which is consistent with studies of blood eosinophils. H1 receptor blocker (deslorata-
dine) at low concentrations causes a decrease in histamine in red blood cells

licTamiH - yHIBepCallbHUH PETYJSTOP MPaKTHYHO BCIX JKUTTEBO HEOOXIAHUX MPOIECiB, OCKUIBKH BiH €
HEHTPaJIbHUM HEHpOoMeniaTopoM, alanToreHOM, Ba3OpEryisiTOpoM, OIOJOriYHO aKTUBHOIO PEUYOBHHOIO 3alalieHHS,
YYaCHUKOM eMOpIOreHe3y Ta IreMoIoe3y, IMyHOpPEerylIsTOpOM 1 pealizaTopoM ajepriuHUX peakiliid, akTHBaTOpOM
CEeKpelii TPaBHKUX Ta eKCKPETOPHHUX 3aJ103, Kap ialbHUM IHOTPOTIOM i XpoHOTporoM. OCHOBHI MEXaHi3MH [Iii TICTaMiHy
OMOCEPEKOBAHI AKTHBAIIICI0 YOTUPHOX Pi3HMX THIIB ricraminosux peuenrtopis (H,, H,, H,, H,), saxi xitote uepes
3MiHY BHYTPIIIHBOKJIITHHHOI KOHIIEHTpAIlii 10HIB Kanbllito, mpoteinkiHazu C, docdominaz A, C, D, mukmyHuX
ryaHiiMoHo(dochary uu ajeHO3MHMOHOGOCHATY, 10 BUKIMKAE AKTHBAIiI0 a00 MPUTHIYCHHS OCHOBHHMX (YHKIIIH
wiitue (Jutel M., Jadidi-Niaragh, 2010; Borriello, 2017). Ha cboroHi 3aiuIaeTbcs HEBIIOMOIO HAsSBHICTH TiCTaMIiHy
B €pUTPOLIHMTAX.
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1106 3’scyBarn, Yu € B EPUTPOLUTAX KPOBI CaMOK LIypiB ricTaMiH, TellapvHI30BaHy KpOB IIEHTPUQYTyBay,
MOTIM TUIa3My BIiIOWMpajH, a €pUTPOLUTH BiAMHUBAIM (i3i0JI0TIYHUM po3unHOM. Ilicist HBOrO MPOBOIMIM T'EMOJI3
CPUTPOITHUTIB 1 BIOUPAITH 3pa30K JUIsl BU3HAUCHHSI CHAOTCHHOTO ricTaMiny. [1{o00M BCTaHOBUTH, YK SPUTPOIUTH 37aTHI
ajicopOyBaTH TicTamiH, rellapuHi30BaHy KPOB HEHTpHQYTryBasy, Micis 4OTO TUIa3My BWIIMBAIH, a JIO €PUTPOLUTIB
nonasaiy ricramin (0,01 % ricraminy aurinpoxsiopun). TakuM 4MHOM, KiHIIEBa KOHIIEHTpAIlis €K30I'€HHOTO TiCTaMiHy
B 1po0i cTanoBmia 5,398 MkM.

Jlnst BUBYEHHSA HaABHOCTI Ha IJIa3MaTH4Hii MemOpani epuTpouuTie H, perenTopis /1o ricTaMiny 3acTOCOByBajIu
SK OJIOKAaToOp LMX pelenTopiB aesnoparaguH (komepuiliHa HazBa «Exem», BupoOHuk [TAT «®Papmak»). ist mporo
JIO SPUTPOIIMTIB JONABAIN JE3JIOpaTauH (TaKMM YMHOM, MO0 KiHI[eBa KOHIICHTpAIlisl CTaHOBWIA BiamoBimguo 0,1;
1; 10 MxM). o iHmmx 3pa3kiB micis iHKyOamii 3 ae3nopaTaJHOM JOfaBajM TicTaMiH (KiHIIEBa KOHLEHTpAIis
cranoBmia 5,398 MxM). IIpoBoauiu iHKyOamito 5 XB i BigOMpasiy 3pa3ku ISl aHai3Yy, SKi MONEepeAHbO Oy BiMHUTI
¢izionoriyanM pozunHoM. [loTiM TpOBOAMIM TEMOII3 €pUTPOUHUTIB. BMicT ricramiHy BU3HAYalud 3a METOIMKOIO
JI. M. Boponinoi (Boponina, 2004). KinbkicTs OlIka y KOXKHOMY 3pa3Ky BH3Hadanu 3a merozgoM Jloypi (Lowry, 1951).
Hamu BcTaHOBJIEHO, IO B €PUTPOIMTAX CaMOK IIYpiB HasBHHUH ricramin. Ex3oreHHe BBEEHHS ricTaMiHy 3yMOBIIOE
3HW)KEHHSI €HIOTeHHOTO BMICTY ricraminy Ha 24 %, xo4a Taka 3MiHa He IiATBEp/KeHa A0CToBipHicTIo. Lle cBigunTh
PO T€, IO MiJBHUIIIEHUH BMICT IiCTaMiHy 3yMOBIIIOE BUBLIEHEHHS 3 EPUTPOIMTIB €HAOTEHHOTO OI0r€HHOTO aMiHy, a e
Y3TOKYETHCS 3 JOCIIPKEHHSIMH €03WHO(1LIIIB KPOBI.

Jle3noparaivH 3yMOBIIIOE JOCTOBIpHE 3HIDKEHHS BMICTY TicTaMiHy B epuTponurax. [lorpiOHO 3a3HaunTH, MO
BUCOKI KOHIIEHTpalii ae3noparaguny (10 MkM) cipuunHIOIOTH MEHII IHTEHCHBHE 3HIKEHHSI BMIiCTY O10r€HHOTO aMiHy
B JIOCHI/DKyBaHMX KiiTMHax. Hamu mokaszano, mo Ha ¢oni aii 6mokaropa H1 penenrtopa y xoHueHtpanii 10 MxkM
€K30T'eHHE BBEJICHHS TICTaMiHy CIIPUYHMHIOE HAKOITMUEHHSI OCTAaHHBOTO B epUTpOIMTaX Ha 64 %.

Bapro 3a3anaunty, mo ae3nopara il y koHuentpauii 0,1 MkM Ha 11 Aif ricTaMiHy 3HHXKYE BMICT €HIOTEHHOTO
OiorenHoro aminy Ha 80 % MOPIBHIHO 3 KOHTPOJICM.

OTxe, B epUTPOLIMTAX CaMOK IIypiB HasBHUI ricramin. biokatop H1 peuenTopiB y HU3bKHX KOHIEHTpALISIX
3YMOBJIIOE 3MEHIIEHHS BMICTY TiCTaMiHy B €pUTPOLIUTAX, @ Y BUCOKUX — 301IbILICHHSI.

Cosa H., Hlanaii 5., Tumogees O., I'pentox B., Badcbkuii A.

BIUIMB HOBOI'O MMOXIJHOT' O 2-AMIHO-5-BEH3UJITIA30JTY
HA YJIBTPACTPYKTVYPY KJITUH JIIMOOMU
JIvgiecokuil nayionanvuull ynisepcumem imeni leana @panxa
eyn. I pywescokozo, 4, m. Jlvsig, 79005, Vrpaina
madrigalamar@gmail.com

Sova N., Shalai Ya., Tymofieiev O., Hreniukh V., Babsky A. EFFECT OF NOVEL 2-AMINO-5-BENZYL-
THIAZOLE DERIVATIVE ON LYMPHOMA CELL ULTRASTRUCTURE. The effect of the newly synthesized thia-
zole derivative on the Nemeth-Kelner lymphoma (NK/Ly) cell ultrastructure was investigated. The lymphoma control
cells have typical for tumor cells shape, such as large nucleus, decreased cytoplasm volume, and specific protrusion
of the plasma membrane. The action of the thiazole derivative at concentrations of 10 and 50 uM revealed various
manifestations of cytotoxicity: deformation and disintegration of the nucleus, destruction of the plasma membrane, an

increase in number of lizosomes, and other apoptotic and necrotic structural changes.

VYaBTpacTpyKTYpHI JOCHIIIPKEHHS AAI0Th 3MOTY BHSBIISTH BIUIUB IIKIUIUBUX (DAaKTOPIB HA Ti UM 1HII KOMIIOHEHTH
KITiTHHU. ENeKTpOHHa MiKPOCKOTIisI pa30M 13 BUBUCHHIM (PYHKI[IOHATEHUX MPOLECIB Ja€ 3MOTY BCTAHOBUTH IIPUYHHHO-
HACJIJIKOBI 3B’SI3KM MK PI3HHMH IaTOJOTIYHUMH CTaHAMH W yJIBTpacTpyKTypHUMH 3MiHaMH B KiTHHI (3uHb, 2014).
IMoxigHi Tia30my — TETEPOLMKIIYHI CIIONYKH, 10 MaioTh aHTHNyxJIuHHY (Dos Santos, 2016), antubakrepiiiny,
MPOTHTPHUOKOBY, MPOTHBIPYCHY, MPOTH3aNalbHy, NMPOTUCYIOMHY U aHTHAenpecwBHY akTuBHicTH (Turov, 2012).
[TorepenHbO BCTAaHOBIEHO BHPaKEHY IMTOTOKCHYHY Jil0 HOBOCHHTE30BaHMX IIOXIJHUX Tia30y Ha OKpeMi JiHii
myximaHEX KnitaH (Finiuk, 2017, 2018).

Merta poOOTH - JOCTIIUTH BILTHB IMOXigHOTO Tiazomy (N-(5-06en3un-1,3-tiazon-2-im)-3,5-numetni- 1 -6er3odypan-
2-kapOokcamin, BD1) Ha ynbpTpacTpyKTypy KIITHH JTiM(pOMH.

JocnimKeHHsT MPOBOIWIIN HA HENiHIHHUX MHMIaX-caMIpix Macoro 20-30 r 3 mpummersieHoro JiMdomoro Hemer-
Kemnepa (NK/Ly).

ActiutHy QopMy TiMGOMH TPHUIICIUTIOBATN METOAOM BHYTPIITHHOUEPEBHOI 1HOKYIAMii. ACIUT BimOupam
JpeHyBaHHSIM YePEBHOI HOPOKHUHH CTEPHIIEHUM LINIPHULIOM I/l €TepHUM HapKo3oM Ha 7—10-Ty 100y micist iHOKyJIsmii.
VYIBTpacTpyKTYpy KIITHH JiM(OMHI TOCITIDKYBaI METOAOM elleKTpoHHO1 Mikpockomii (Kaminskyy et al., 2008).

[oxinae Tiazomy b®1 po3umHsim y muMeTwicyabPOKCUAi (KiHIIeBa KOHIICHTPALiS SKOTO HE IEpeBHIINyBasa
5 %), nonaBany 10 roMoreHary JiM¢pomH y Aitounx koHueHTpauisx 1, 10 i 50 MmxM Ta inkyOyBasu npotsirom 10 xB. Ha
MiZCTaBi eIeKTPOHHUX MiKpodoTorpadiii po3paxoByBad TakKi MOKA3HWUKHU: CIIIBBIIHOIICHHS IUIOMII Sapa i KIITHHH,
BIZICOTOK IIMTOIUIA3MH Yy KJIITHHI, KUIBKICTh MITOXOHIpIH 1 KiibKicTh Ji3ocoM. CraTtHcTHUHY 0OpOOKy pe3ynbTaTiB
JOCITIDKEHD TPOBOIMIIA 3 BHKOPUCTAaHHAM mporpamMu MS Excel-2013. JInst OIiHKH JOCTOBIPHOCTI OOYHCIIOBAIN
koedimieHT CThIONEHTA.
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AHani3 eneKTpoHOTpaM KOHTpoNbHUX KiniThH jiMpomu NK/Ly nmokasas, mo sapa 3aiiMaloTh OiIbIy 4acTHHY
KIIITHHH, a IiuToIuIa3ma - opieHToBHO 20-30 % 3aransHoro 00’ emy. Take CriBBiJHOIIEHHS XapaKTepHE IS Ty XJIMHHUX
KJITHH, Jie BiOYBalOTHCS IHTCHCUBHI CHHTETHYHI Ta NpostideparuBHi nponecu. Beranosneno, mo y koHneHTpauii 10
MKM pevoBrHa b®1 3ymoBImIoe necTpyKTHBHI 3MiHH KIITHH JIIM(OMH TTepEeBa’KHO arloNTHYHOTO THITY.

30Kkpema, KIITHHH 3MEHIIYBAJIUCh i BTpadaid enmintuuHy ¢opmy. Criocrepiraam Takox aedopmariio supa,
3MEHIICHHS HOTO po3MipiB, pyHHYBaHHS IIa3MaTHIHOI MeMOpaHu, HaOyXaHHS KPUCT MITOXOHpiN. Y KoHIeHTpamii 50
MKM pedoBura D1 3yMoBITIOE 1I1e GBI NECTPYKTUBHI 3MiHH KIIITHH JTiM()OMH allONTHYHOTO i HEKPOTHYHOTO THITY.

30KkpemMa, CrioCTepiraiay pi3Hi MEXaHI3MH AECTPYKIii: HaOyxaHHS KIITHH, AeopMarlifo i pyiHyBaHHS sSapa,
pyHHYyBaHHS IUTa3MaTHYHOI MeMOpaHu, foctoBipHe (P < 0,05) 30ibIIeHHs KITBKOCTI MITOXOH/PIH 1 J1i30COM Ta iH.

OTxe, NOCHTIPKyBaHe MOXinHe Tiazony y koHueHtparisx 10 i 50 MkM npu3BoauTh 10 HEOOOPOTHIX 3MiH
aroNTHYHOTO Ta HEKPOTUYHOTO XapakTepy B YIBTPACTPYKTYPl KIIITHH JIIM(POMH.

Tumodees O., llanaii 4.

MMEPCIIEKTIBU MATEMATHUYHOI'O MOJIEJTFOBAHH [TPOLIECIB
IMEPOKCHJHOT'O OKMCHEHHS JIIIIAIB ¥ PAKOBUX KIIITUHAX

Jlvsiscokutl HayionaneHull yrieepcumem imeri leana Opanka
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
oleg.timofeev20@gmail.com

Tymofieiev O., Shalai Ya. PROSPECTS OF MATHEMATICAL MODELING OF LIPID PEROXIDAL OXI-
DATION PROCESSES IN CANCER CELLS. Today, the use of mathematical modeling of lipid peroxidation processes
has come a long way from computer simulations based on sets of known biochemical reactions to molecular-dynamic
simulations and the use of artificial intelligence. Some of them, such as modern regression techniques or booster gra-
dient machines, can be useful in the study of the course of biochemical reactions in living cells or in predicting their
condition under certain conditions.

[lepokcuiHe OKMCHEHHS JIMIIB - 1€ MTPOLIEC JIAHIIOTOBHUX PEaKIii JJaBUHOIIOAIOHOTO THITY, IO BiI0yBalOTHCS Y
KHMBHX KIJIITHHAX Ta iHILIIOIOTECS BUIbHUMH paankanamu Oxcureny. AkTuBHI ¢popmu Oxcureny (ADPO) reHepyroTbest
SIK Yy HOPMaJbHUX META0OIYHUX MEPETBOPEHHAX, TaK 1 332 yMOB OKCHIATHBHOTO CTPECY, BUKIMKAHOTO, HAIIPUKIA,
AKTHBALI€I0 KCEHOOIOTHKIB. Y IIBOMY IPOIIECi MOJEKYISIPHUHN KICEHb BKIFOYAETHCS B TIOTiHEHACHYESH] KHUPHI KHCIIOTH
3 YTBOPEHHSM TiPOMEPOKCUIIB SK MEPBHHHOTO BUXITHOTO MPOAYKTY, SKHHA MOXE CHPUYMHATH PYHHIBHY Hif0 Ha
(docdomimigHi MeMOpaHH y KITITHHAX.

Lleii mporiec Ha eTanax iHII[IFOBaHHSI, MOIIMPEHHS 1 MPUNMHEHHS (opMye KiIbKa THIIB BTOPUHHUX BUIBHHX
panukaiiB (IEPOKCHIH, TIAPOIIEPOKCHIIN) Ta HU3KY HEPAIUKAIbHUX MPOMYKTIB (QIbICTiqH, aJKaHU, aJIKCHH, KETOHH 1
OKCHUKHCJIOTH), SIKI MOXYTh JI0JIATKOBO B3a€EMOJISTH 3 OUIKaMH ¥ IHIIMMH KIIITHHHUMH MakpoMmoueKylnamu. OCKITbKH
JI0Ci BIJICYTHI BHUYEPIHI 3HaHHS PO Nepedir, MeXaHi3Mu, PyLIiifHy CHIIy 1 B3a€MO3B’SI3KHM IIUX IPOIIECIB, aKTyallbHO
3BEPHYTHUCS 10 MAaTEMAaTHYHOTO MOJICIIIOBAHHS SIK /IO HAHTOYHILIOTO 1HCTPYMEHTY JJIsl PO3B’sI3aHHS MOAIOHHX 3a/1ad.

BukopucTaHHS MaTeMaTHYHOTO MOJICIIOBAHHS IPOLECIB EPOKCHIHOTO OKMCHEHHS JIIMiIB MPOHIIUIO BETMKUN
IIJTSIX BiJI KOMIT IOTEPHUX CUMYJIALIIH, sIKi 0a3yroThCsI Ha HA0Opax BiToMUX O10XIMIYHMX peaKiiii Ta iMITYIOTh IUKJIIYHICTh
meperBopenb y cucteMi (Tappel, 1989, Babbs, 1990), mo monekynspHo-nuHamMivauX cumyiriiil (Wong-Ekkabut, 2007),
SIKi BHKOPUCTOBYIOTHh 3HAHHS PO MDXMOJICKYJISPHI B3aEMOIIT JUTsI CUMYJISIIT CHCTEMH, IO BUTBHO po3BHUBaeThes. Lli
MiIX0An € e(heKTUBHUMH CTIOCO0aMH Tiepe10adeHHs KiHIIEBUX CTAaHIB CHCTEMH, IPOTE HAKIIAMAIOTh 3HAUYHI 0OMEXEeHHS
Ha YMOBH Ta HiAAOCTiAHI 00’ €KTH, IO HE Ja€ 3MOTH €(EKTHBHO BUKOPHUCTOBYBATH X Ui ONIEPAaTUBHOTO OTPUMAHHS
MIPOTHO3iB y pa3i morpedu.

ChOro/iHI aKTUBHO PO3BHBAETHCS HANPSAM INTYYHOTO IHTENIEKTY, IIO BHBYAE Ta BHKOPHUCTOBYE PI3HOBHIU
QITOPUTMIB, 3aTHHUX J0 HaBUaHHs. J{esiki 3 HUX (Cy4yacHl MeTou perpecii abo MalMHK IPaJieHT OyCTHUHTY) MOXYTh
OyTH KOPHUCHI y MpoIeci JOCHTi/PKeHHs epediry 0ioXiMIYHMX peakliil y jKMBUX KIITHHAX a0 AJS MPOrHO3YBaHHS
IXHBOTO CTaHy 3a IIEBHUX yYMOB. Bij yxe BUIPOOyBaHMX MiJXO/AIB BOHU BiJPi3HSIOTHCS MOMKIJIMBICTIO CUMYJIIOBATH
CUCTEMU 3 HAaHCKJIATHIIIUMI BHYTPIIIHIMH B3aEMOJIISIMU 1 BOJHOYAC MOBHICTIO a0CTparyBaTHCs BiJl HUX, 30epirarouu
IIPY IIbOMY BEIIMKY TOYHICTH Mepe10aueHb.

MosxnrBOCTI HaBYaHHS aJITOPUTMIB IAI0Th 3MOTY MiHIMI3yBaTH BILIMB HAIlIOT0 HETTOBHOTO PO3YMIHHS BHYTPIIIHIX
MeXaHI3MIB MiIIOCTI THUX TMPOIIECiB.

BukopucTaHHS Cy4acHHX METOAIB MOOYJOBH MOAENEH AJsl MPOTHO3YBaHHS MOXKE 3HAYHO ITIABHIINTH SIKICTh
HOBHX MOJEJeH, IPUCKOPHUTH IXHIO PO3POOKY Ta 3pOOHTH iX OLNBII TOCTYMHHWMH i 3aCTOCYBAaHHS y HAayKOBHX
IOCIIUKEHHSX.

Meskalo O., Fafula R., Vorobets Z.

KINETICS OF Ca?*-TRANSPORT BY ATPASES IN SPERMATOZOA OF INFERTILE MEN

Danylo Halytsky Lviv National Medical University
69, Pekarska St., Lviv, 79010, Ukraine
meskalo.olga710@gmail.com
Infertility is one of the most important medical and biological problems. Approximately 50 % of the infertility
cases are related to male factor which has a tendency to increase. The most common abnormal parameters are low
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motility (asthenozoospermia) or a combination of these abnormalities (oligoasthenozoospermia) (Lamb, 2010; Omu,
2013). For the normal operation of sperm, it is necessary to rapidly change intracellular concentrations of calcium
ions in response to certain stimuli. Ca*, Mg?* -ATPase (EC 3.6.1.38) plays a key role in the extrusion of Ca?" from
the cytoplasm, maintaining its concentration in the low nanomolar range (10-100 nm). The total activity of Ca?",
Mg?*" -ATPase consists of a plasma membrane that is resistant to tapsigargin and is sensitive to tapsigargin ATPase of
internal Ca®" stores.

The aim of present study was to study the properties of membrane-bound Ca*'-transport systems in spermatozoa
of fertile (normozoospermia) and infertility men (asthenozoospermia and oligoasthenozoospermia).

Human semen was obtained from 7 healthy volunteers and 12 infertile men with asthenozoospermia and
oligoasthenozoospermia undergoing routine semen analysis for couple infertility at Lviv Regional Clinical Hospital
(Ukraine). Control group consisted of healthy men with somatic fertility, normozoospermia and confirmed parenthood
(married for 3—10 years and have healthy 1-3 children). The classical semen parameters of spermatozoa concentration,
motility, and morphology were examined according to World Health Organization criteria (2010). Studies of Ca?*, Mg>*-
ATP-dependent hydrolysis of sperm ATP were performed in a standard incubation medium, which was modified by
the time of incubation. The apparent kinetic parameters of Ca**, Mg**-dependent ATP hydrolysis are the initial reaction
rate V, the maximum (plate) amount of the reaction product P, and the characteristic reaction time was determined
by linearization at {P/t; P}, where P is the amount of reaction product (P,) and t is the incubation time (Kosterin, 1987).

Results and discussion. The analysis of the results shows that accumulation of P, in reaction catalyzed by
thapsigargin-resistant and thapsigargin-sensitive ATPase in normozoospermic samples in time interval 0-2 min.
correspond to zero order reactions. In this time interval the graph of dependence of the amount of P, on incubation time
is almost linear. The values T of reaction catalyzed by thapsigargin-resistant ATPase in spermatozoa from men with
astheno- and oligoasthenozoospermia are 1.8-2.0 times greater than values in normozoospermic samples. The value of
V, of reaction catalyzed by thapsigargin-resistant and thapsigargin-sensitive ATPase in astheno- and oligozoozoospermic
samples is reduced 2,0-4,0 times compared to normozoospermic samples (P<0,05). The value of P__in pathospermic
samples is 2,0-2.5 times lower in comparison with normozoospermic samples (P<0,05).

Based on these results, we assume that in spermatozoa of infertile men the transport of Ca** ions is less active and
characterized by a lower capacity than in fertile men.

Kharchenko Y.!, Shchuka M.!, Zhytniakivska O.!, Vashchenko O.%, Vus K.!, Tarabara U.!, Trusova V.!
INHIBITION OF INSULIN AMYLOID FIBRIL FORMATION BY TILORONE
'VN. Karazin Kharkiv National University
4, Svobody Sq., Kharkiv, 61022, Ukraine
’Institute for Scintillation Materials, NAS of Ukraine
60, Nauky Ave., Kharkiv, 61001, Ukraine
harchenkokarazina@gmail.com

Insulin is a hormone produced by pancreatic beta cells that is crucial for regulating the concentration of glucose
in blood. Diabetic patients may suffer from local amyloidosis, caused by the formation of highly ordered protein
aggregates, amyloid fibrils, at the insulin injection sites. Amyloid fibrils are typically 10-100 nm in diameter and several
micrometers in length. These aggregates possess a characteristic cross-p-structure in which B-sheets run parallel to the
main fibril axis, while p-strands run perpendicularly to it. Amyloid deposits of different proteins are associated with
the development of severe disorders, including Alzheimer’s and Parkinson’s diseases. One of the promising therapeutic
approaches against these disorders lies in the prevention of pathogenic protein fibrillization by small molecules (Alam,
2017).

In view of this, in the present study we tested the potential of tilorone to inhibit insulin amyloid fibril formation
in vitro. Tilorone is a synthetic low molecular weight interferon inducer that is used as an antiviral drug. The kinetics
of insulin fibrillization was monitored through measuring the time-depended Thioflavin T (ThT) fluorescence increase
at 480 nm at pH 7.4, 0.15 M NacCl, 48 °C. ThT is a fluorescent dye possessing high specificity to the B-structures of
amyloid fibrils. The fibril-bound ThT excited at 440 nm increases its quantum yield by several orders of magnitude, as
compared to that in buffer and in the presence of non-fibrillized protein. It appeared that co-incubation of insulin with
tilorone resulted in the same lag period (~ 16 h) with that for insulin in the absence of tilorone (control).

In turn, ThT fluorescence intensity in the tested sample was 160 times lower than that in the control, suggesting
that a negligible amount of the fibrillized protein is formed in the presence of the drug. Indeed, fluorescence microscopy
indicated that the sample incubated with tilorone had greater number of insulin micrometer-size superfibrillar structures
compared to the control. Surprisingly, transmission electron microscopy showed a greater number of insulin aggregates
in the sample with tilorone than that in the control, suggesting that secondary structure studies of the observed
aggregates should be performed in order to check whether the amorphous ThT-inactive protein species were formed
in the presence of the drug. The interaction of tilorone with biomacromolecules, viz. RNA and nucleosides was
investigated by Pashynska et al. (Pashynska, 2018). Specifically, the tilorone was found to promote the formation of
RNA aggregates which were 10 times larger than the particles present in the control RNA sample. Furthermore, the
fluorescence study of the tilorone interaction with human serum albumin performed by Yegorova et al. (Yegorova,
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2017) revealed the formation of tilorone-induced albumin aggregates, predominantly stabilized by van der Waals and
hydrogen bonds. Similar processes may occur in our study: the formation of stable insulin-tilorone complexes may shift
protein aggregation towards the non-amyloid pathway, thus preventing the formation of amyloid fibrils. Specifically,
the drug may bind to the end of the growing B-sheet by hydrogen bonds, preventing amyloid elongation phase. Indeed,
tilorone seems to inhibit amyloid fibril elongation, because it did not exert a noticeable effect on the lag time (nucleation)
of insulin fibrillization.

In conclusion, the obtained results, showing the ability of tilorone to inhibit insulin amyloid fibril formation, can
be used in developing the novel effective anti-amyloid drugs and in improving the conditions of the long-term storage
of the protein.

Shchuka M.!, Kharchenko Y.!, Zhytniakivska O.!, Kurutos A.2, Vus K.!, Tarabara U.!, Trusova V.!

FORSTER RESONANCE ENERGY TRANSFER BETWEEN THIOFLAVIN T
AND NOVEL CYANINE DYE IN INSULIN AMYLOID FIBRILS
'V.N. Karazin Kharkiv National University
4, Svobody Sq., Kharkiv, 61022, Ukraine

’Institute of Organic Chemistry
9, Acad. G. Bonchev St., Sofia, 1113, Bulgaria

mikhail.shchuka@gmail.com

Insulin is a hormone of protein nature that has a multifaceted effect on metabolism in almost all human organs
and tissues. The main function of insulin is the regulation of carbohydrate metabolism, in particular, the utilization
of glucose in the body. The impairment of insulin secretion is the cause of type I and type II diabetes. Moreover,
the B-structured aggregates called amyloid fibrils, may be formed at the injection sites of insulin, thus provoking
the local amyloidosis. The formation and accumulation of amyloid fibrils in the human organism is the main factor
in the development of more than 40 human disorders, including incurable Alzheimer’s and Parkinson’s diseases. To
identify the pathogenic B-structured protein aggregates, the benzothiazole dye Thioflavin T (ThT) is widely used, the
quantum yield of which increases by several orders of magnitude upon binding to amyloid fibrils. Our recent study has
demonstrated that when ThT is used as an energy donor in the Forster resonance energy transfer (FRET), the sensitivity
potential for detecting the protein B-aggregates can be increased (Gorbenko, 2019).

FRET is a dipole-dipole interaction of two chromophores, in which an energy donor (excited dye) transfers the
energy to an acceptor (another chromophore) at the nanoscale without emission of an intermediate photon (Lakowicz,
20006). The efficiency of FRET depends on the distance between the chromophores, the orientation of the transition
dipoles of the donor and acceptor, the quantum yield of the donor, and characteristics of the surrounding medium. Due
to these properties, FRET is a highly informative method of structural characterization of a wide range of biological
macromolecules and their complexes (Medintz, 2014).

In this work, we investigated the sensitivity of a one-step FRET from ThT to the new AK3-5 cyanine dye to
insulin conformation and aggregation state. The fluorimetric titration of the fibril-bound ThT with AK3-5 did not
lead to the acceptor fluorescence, but we observed a noticeable decrease in the donor fluorescence. This means that
energy is transferred to the cyanine dye, but the latter is non-fluorescent, probably due to its ability to form the non-
fluorescent H-aggregates. By measuring the quenching of the donor fluorescence at increasing acceptor concentrations
we calculated the energy transfer efficiency for the donor — acceptor pair ThT-AK3-5. It appeared that the insulin
amyloid fibrils are distinguished by the high FRET efficiency, reaching the values up to ~ 90%. In contrast, the energy
transfer on the control non-fibrillized protein was negligible. The Forster radius for the ThT-AK3-5 donor-acceptor pair
was calculated to be ~ 3.6 nm. Based on this estimate, the average distance between ThT and AK3-5, which are located
presumably in the core of insulin fibrils, was evaluated to be about 2.6 nm.

Overall, the proposed approach to amyloid fibril detection proved to possess a high amyloid sensitivity and thus,
it can be used to visualize the fibrillar protein aggregates in vitro together with the routine thioflavin T assay.

Vidybida A., Shchur O.

INFORMATION REDUCTION IN A REVERBERATORY NEURONAL NETWORK
THROUGH CONVERGENCE TO COMPLEX OSCILLATORY FIRING PATTERNS
Bogolyubov Institute for Theoretical Physics
14b, Metrolohichna St. Kyiv, 03143, Ukraine
olha.shchur@bitp.kiev.ua
In the inferior temporal cortex (ITC), some neurons are selective to objects based on their complex form. The
response of those neurons does not depend on the size of the object the neuron is tuned to. Also, it is invariant with
respect to view angle, location in the scene, presence of distractors (Gross, 1984; Rust, 2010). It can be said that
information available at the retina is somehow reduced during perception of real objects in the ITC.
We offer here a possible biophysical mechanism that could explain how such a reduction might happen. For this
purpose, we perform a numerical simulation of a spiking neural network. The network consists of 9 spiking excitatory
fully neurons organized into a square lattice is connected. The interneuronal transmission velocity is chosen similar to
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that in thin unmyelinated fibers. Each neuron is simulated by means of the leaky integrate-and-fire model. The network
is initially stimulated with different compound stimuli from a definite set and then evolves freely, due to reverberation.
Each compound stimulus for the whole network is specified as 9 time moments at which the neurons obtain initial
triggering stimulation. For each compound stimulus, in the course of free evolution, activity either dies out completely
or the network dynamics converges to a periodic trajectory demonstrating a complex pattern of spatio-temporal activity.
The same periodic firing regime may be achieved with different compound stimuli. After applying each stimulus from
the set of 390625 ones, 102 different periodic end-states have been found.

After analyzing the trajectories, a conclusion is made that neuronal firing is the necessary prerequisite for merging
different trajectories into a single one, which eventually evolves into a periodic regime. A similar conclusion has been
made for a circular network composed of 5 binding neurons, (Vidybida, 2011). This kind of behavior is well known for
systems with smooth dynamics, (like mechanical systems with friction) or liquids. For those systems, time required to
entrain onto a periodic regime is usually infinite. In the case of our network of spiking neurons, this time is finite due
to abrupt finite changes of the dynamical state with triggering. The relaxation time required to entrain onto a periodic
regime is in the 3 ms — 30 ms range. Observed phenomena of self-organization in the time domain are discussed as a
possible model for processes taking place during perception in the ITC. The repetitive firing in the periodic regimes
could underpin memory formation through the long-term potentiation mechanism.
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I'punenskiB 3.-M., Boixomyk O.

AKTHUBHICTb KJIKOUOBHX EH3UMIB METABOJII3MY TEMY B MITOXOH/IPIAJIbHIN ®PAKIIIT
IEYIHKU II{YPIB 3A YMOB PI3HOI 3ABE3IIEYUEHOCTI PALIIOHY HYTPIEHTAMMU
Yepuiseyvruii nayionanvhuil ynisepcumem imeni FOpis @edvkosuua
syn. Koyrobuncwvkoeo, 2, m. Yepuisyi, 58012, Vrpaina
zoruana9@gmail.com

Hrynenkiv Z.-M., Voloshchuk O. THE ACTIVITY OF THE KEY ENZYMES OF HEME METABOLISM IN
THE MITOCHONDRIAL FRACTION OF RAT LIVER UNDER CONDITIONS OF DIFFERENT CONTENT OF
NUTRIENTS IN DIET. The research deals with the determination of the heme metabolism enzymes activity under
the conditions of low-protein, high-sucrose, and low-protein-high-sucrose diet. The results of the study showed that
despite the experimental conditions, there was a decrease in aminolevulinate synthase activity and an increase in heme
oxygenase activity. These changes may lead to the accumulation of free heme, which contributes to the formation of
oxidative stress.

Ha cporopni akTyaapHHM 3aJUIIAETHCA BUBYCHHS BIUIMBY AePinnTy ab0 HAIUIMIIKY OKPEMHUX HYTPIEHTIB Ha
MeTaboivHi MporecH B opradizMi. CucreMa eHepro3adesnedeHHs OHIEI0 i3 IePIITNX pearye Ha 3MiHy CITiBBiTHOIICHHS
OCHOBHHX HYTPi€HTIB y paIioHi.

KirtouoBrMH yaacHIKaMH €HEPTeTHIHOTO 0OMIHY B IIEHiHIII € TATOXPOMH, BMICT SIKHX PETYITIOE€THCS IHTEHCHBHICTIO
IIpoLeciB cuHTE3y 1 po3nary remy. I1IBUAKiCTE HOTO yTBOPEHHS 3aJI€KHUTh BiJl aKTHBHOCTI KJIFOUOBOTO €H3UMY CHHTE3Y
reMy — amiHoieByniHarcuHTasu (AJIC), a mBHAKICT Karabosi3My reMy KOHTPOJIIOeThes remokcurenasorno (I'O).
Mera Hamoi poOOTH - BU3HAYUTH aKTHBHICTH KJIIOYOBHX €H3MMIB METa0OJIi3My I'eMy 3a YMOB HH3BKOIIPOTEIHOBOI,
BHCOKOCAXapOo3HOI Ta HU3BKONPOTETHOBOT / BUCOKOCAXapO3HOT JIETH.

Pesynprarn Hammx AoCHi/DKeHb TOKasamd, mo akTuBHICTE AJIC, ska Karamizye peaklilo KOoHIeHcaril
DILIUHY 1 cyKuuHII-COA 3 yTBOPEHHSIM 3-aMiHOJIEBYIIHOBOT KUCIIOTH — METa0OIIYHOTO MONEpeHIKA TeMy, 32 YMOB
nedinuTy Olka JOCTOBIPHO HE 3MIHIOETHCS, TOAI K aKTUBHICTh ['O, KIFOYOBOTO €H3UMY pO3Majy IeMy, 3pOCTae y
1,5 pa3y. BonHouac HamMH 1OKa3aHO, IO 32 YMOB BXHMBaHHSA BUCOKOCAXapO3HOTO PAIliOHY CIIOCTEPIraeThCs 3HIKCHHS
emsumarngHoi aktuBHOCTI AJIC y 1,5 pasy. Bingomo, 1o BUCOKHH BMICT TIIFOKO3H 3HMKYE €KCIPECii0 CH3UMY uepes
BIUIMB Ha TPAHCKPHILIAHIHA KoakTHBaTOp sigepHoro perentopa PGC-la, medimur SKoro B remaTonuTax Mpu3BOAUT
JI0 3HIKEHHS aKTUBHOCTI KOMIUIEKCIB TNXaIbHOTO JIAHITIOTa B MITOXOHAPISX 1 SIK HACTIIOK - 3HIDKYE MTOTPEOH B TEMI.

Ha mpotuBary, 3a Bka3aHHX eKCIIEPUMEHTANBHUX YMOB akTHBHICTE ['O 3pocrae y 1,6 pasu. BecranoBinene Hamu
MOPYIICHHSI CHHTE3Y TeMy Ha TJIi OJHOYaCHOTO ITOCHJICHHS HOro po3mnajny, HMOBIpPHO, MOXE PO3INIANATHCH SIK OIWH
3 IMOBIpPHMX MEXaHI3MIB 3HIDKCHHS BMICTY MITOXOHJPIaJIbHUX IIMTOXPOMIB Y JOCIHIKYBaHUX E€KCIEPHUMEHTAIbHUX
YMOBaX.

HaiiBupaxxeHili 3MiHM aKTHBHOCTI KJIIOYOBHX €H3UMIB METa0OIi3My IreMy BUSIBIICHO Y TBapHH, SIKi CIIOXHBAJIN
HU3BKO NPOTETHOBHH / BUCOKOCAaXapO3HUH palioH. Y TBapuH BKa3aHOI IPyNH BHpa)keHe 3HIKEHHs akTuBHOCTI AJIC
CYNPOBOIKYETHCS IMiABUIICHHSAM akTHBHOCTI 1'0 BTpudi. VIMOBIpHO, BCTAHOBIICHE MiJBUINECHHS TeMOKCHICHA3HOT
AKTMBHOCTI Ha TJIi 3HW)KEHHSI aMiHOJIEBYJIIHATCUHTA3HOI aKTUBHOCT] NPU3BOAUTHME IO HAKOIIMYCHHS HecnenudiqHo
3B’513aHOTO 200 BUTBHOTO TeMY, SIKHI MPOSBIISE IPOOKCHIAHTHI BIACTUBOCTI Ta Cipusie (GOPMYBAHHIO CTAaHY OKUCHOTO
cTpecy. Bonnouac BinbHuUi reM 3natHuii inridyBaru akTuBHICTh AJIC 32 MPUHIINIIOM HETaTHBHOTO 3BOPOTHOTO 3B SI3KY.
Bcranoneni 0co0IMBOCTI METa0ONIYHIX EPETBOPEHD reMy OyAyTh CYIPOBOIKYBATHCH K TOPYIIEHHIM CTPYKTYPHOI
opraHizallii OTUTOXPOMHOI MIISHKA IUXAJFHOTO JAHIIOTa, TaK 1 3HIDKEHHSIM (YHKIIOHAIBHOI aKTHBHOCTI HOTO
TepMiHAIBbHOI YaCTHHH 3 (POpPMYBaHHAM eHeproneilUTHOTO CTaHY.

Imutpie T., Ctpigens H., JInaux M.

BMICT ®EHOJIbHUX PEHOBUH I AHTUOKCHUAAHTHI BJIACTUBOCTI BOJJHUX
TA CIIMPTOBUX EKCTPAKTIB 3 KBITIB POMAIIKH JIIKAPCBKOI
JIBH3 «IIpuxapnamcekuii hayionanvuui ynieepcumem imeni Bacuns Cmeganuxa»
eyn. lllesuenxa, 57, m. leano-@panxiscok, 76018, Yrpaina
tetiana.dmytriv@ukr.net
Dmytriv T., Strilets N., Lylyk M. THE CONTENT OF PHENOLIC COMPOUNDS AND ANTIOXIDANT
PROPERTIES OF WATER AND ETHANOL EXRACTS OF MATRICARIA CHAMOMILLA FLOWERS. In this work
we compared content of phenolic compounds and total antioxidant capacity (TAC) of water and ethanol extracts pre-
pared from Matricaria chamomilla flowers. Using of ethanol as an extractant provided higher extraction of total phe-
nols and flavonoids and higher TAC of the extracts measured by ABTS™ scavenging and phosphomolybdenum method,
than water extraction. Procedure of one and two cycle freezing-thawing did not affect levels of phenol compounds and
antioxidant capacity of water plant extracts.
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Pomariika nikapceka Matricaria chamomilla € IHHOO JIIKAPCHKOKO POCIUHOIO 3 IMHPOKUM CIIEKTPOM 01010T19HOT
aKTHBHOCTI: TPOTH3alla]bHOI, aHTHOAKTEpiaIbHOIO, PaHO3arolOBaIbHOK, 3aCHOKIMIMBOIO JI€I0, CHPUSTIMBAM
BIUIMBOM Ha IIUTYHKOBO-KHIIKOBHH TpakT To10.OCHOBHI 0i0JI0T1YHO aKTHBHI PEUYOBUHH KBITIB poMaliku — edipHi oil
Ta (heHOJbHI CTIIONYKH, CEPE]] SIKUX MEePEeBaKAIOTh (hJIABOHOIIU. 3 KBITIB POMAIIIKH HAYACTIiIIe TOTYIOTh BO/IHI BiJIBapH,
SIK1 MarOTh HETPUBAJINI Yac MPUIATHOCTI, i CIIUPTOBI HACTOSHKHY 3 TOBI'UM TepMinoM 30epiranus (Kinepa, 2011). Mera
JOCTIKEHHS - MOPIBHATH BMICT (DEHOJBHUX PEYOBHH 1 aHTHOKCHIAHTI BJIACTHBOCTI Y BOOHHX BigBapax (CBIKHX 1
MiATaHIX 3aMOPOKYBaHHIO-PO3MOPOKYBAHHIO) Ta y CITUPTOBUX EKCTPAKTaX i3 KBIiTiB POMAIIKH.

Y po6oTi BUKOpHCTOBYBAIH OAPiOHEH] KBiTH poManiku Jikapchkoi ([IpAT dapmanesrryuna hadbpuka « BIOJIAY).
Jl1st oTpUMaHHs BOJHMX BiZJBAPiB POCIMHHY CHPOBHHY 3aJIMBaJIM KUIUISTIOO BOJOIO Y criBBiHOIIEHHI 1:30 1 kum’ sitrm
HPOTAroM 5 XB 3 mojanbmuM ¢GursTpyBanHsIM. YacTuHy BiadinsTpoBaHUX BiiBapiB 3amopoxkyBanu 3a -20 °C i1 nepen
BU3HAYEHHSIM PO3MOPOXKYBAJIH; YaCTHHY Bi/BapiB ITiIaBajii TOBTOPHOMY 3aMOPOKYBaHHIO-PO3MOPOXKYBaHHIO.

CIUPTOBI €KCTPAKTH FOTYBAJIH LIJISIXOM 3MIILTyBaHHS pOCIMHHOI cupoBuHU Ta 70% etanouny (1:30) i BuTpuMyBaiu
24 ron na eiikepi (120 06/xB) 3a kiMHaTHOI TemIleparypu. B oTpuMaHMX mnpenaparax BH3HauYalld 3arallbHUN
BMICT (eHONBHUX pedoBUH 3a MetonoM (Domina-Yokanbrey Ta BMICT (IaBOHOINIB KOJOPUMETPHUYHUM METOJIOM
3 AICL,, a Takox 3araibHy aHTHOKCHIAHTHY akTHBHICTb (3AA) — 3a 3HEIIKO/DKEHHSM KaTioH-panukana ABTS™ Ta
hochomoniogenorum metonom (Bayliak et al., 2016).

CIupToBi €KCTPakTH 3 KBITIB pOMAaIIKM Jikapcbkoli Mamu Ha ~30 % BUmMHA BMIicT ()EHOTBHUX DPEUOBHH
i ¢maBoHOImiB, HIX CBiKI BOAHI ekcTpakTh. [Iporemypa omHO, OBO-, TPHUPA30BOTO 1 OiNbIIEe 3aMOPOXKYBaHHS-
PO3MOpOXKYBaHHS 3HIKYBaJla CyYMapHHU BMiCT (PE€HOJBFHHUX PEUOBHH, aJIe HE BIUTMBAIAa Ha BMICT (PIIaBOHOIIB Y BOTHIX
BigBapax. 3AA, BU3HaUCHA 32 3HEMIKOKeHHAM paankaina ABTS™i 3a pocdomonidneHOBUM MeTo0M, Oyra moaioHOI0
Y CBDKHX 1 MiJJIaHUX TPOLEIYPi 3aMOPOKYBaHHA-PO3MOPOXKYBAHHSI BOITHUX €KCTpakTax. 3AA CIHPTOBUX €KCTPAKTIB
Oyna Ha ~50 % Buma 3a pocdomonidneHoBum metonom I Ha ~30 % Buma 3a ABTS™-3HemmKo1KyBaJIbHOIO 3/1aTHICTIO,
HiK 3AA CBIXKHX BOJTHUX EKCTPAKTIB.

OTxe, BUKOpUCTaHa HaMH NpoLie/lypa IIPUrOTYBaHHS BOAHUX BiJBapiB 3 KBITiB poMallku 3abe3neuye Ha ~30 %
HIDKYUHA BUXiJ (DEHOJBHUX PEYOBUH, HIX CIIMPTOBA EKCTpaKiis. Buila aHTHOKCHIAHTHA aKTHBHICTh CIUPTOBHX
eKCTPaKTiB, BU3HaueHa (pochomonibneHoBrM mMetonoM i ABTS™-3HemKomKyBanbHOO 3aTHICTIO, BKA3Y€E, 110 CIUPT
3a0e3Meyye eKCTPAaKIIiFo T0aTKOBUX PEUOBHH, BIIMIHHHX Bifl (PCHOIBHUX, SKI BHSIBISIOTH AaHTHOKCHUIAHTI BIACTHBOCTI.

Iponenypa Garatopa3zoBOro 3aMOPOKYBaHHA-PO3MOPOXKYBAHHS 3MEHILLYE CyMapHUH BMIiCT pEHOIBHUX PEUOBHH,
110, HMOBIpHO, MOXKHA TIOSICHUTH iXHBOIO JIETpasaIli€ro, ajie He BIUIMBAE HA BMICT (DIaBOHOIIIB i HA aHTHOKCHAAHTHI
BJIACTHUBOCTI BOTHHMX BigBapiB, TOMY 3aMOpPO)KyBaHHS MO)XKHAa BHKOPHCTOBYBATH SIK CIOCIO TpwBajoro 30epiraHas
BOJHHX Bi/IBapiB 3 KBIiTiB pOMAIIIKH.

JIvutpumun Y., Haranescoka M., Cubipna H.
BUKOPUCTAHHS ®PYKTO3U JJI IHAYKIII METABOJIIYHOTI'O CUHJIPOMY B II[YPIB

Jlvgiscoruti Hayionanvrutl ynigepcumem imeni leana @panxa
eyn. I pywescokozo, 4, Jlvsie, 79005, Yrpaina
e-mail: ulya.lozinska99@gmail.com
Dmytryshyn U., Nagalievska M., Sybirna N. THE USE OF FRUCTOSE FOR INDUCTION OF METABOLIC
SYNDROME IN RATS. Feeding animals excessive amounts of fructose can develop quickly signs that are characte-
ristic of metabolic syndrome, including obesity, dyslipidemia, impaired glucose tolerance and some features of insulin
resistance.

OcHOBOIO (hopMyBaHHS METa0ONIYHOTO CHHIAPOMY € IHCYJIIHOPE3MCTEHTHICTh, IO 3alyCKae XHWOHE KOJIO
CHUMIITOMIB, Cepell SKUX LEeHTpajbHE OXUPIHHS, apTepiaibHa TiNepTeH3is, HOPYLICHHS BYIJIEBOIHOIO OOMIHY
(301BLICHHS PiBHS TIIIOKO3H HATIIIE, TOPYIIEHHS TOJIEPAHTHOCTI JI0 BYIJICBOIIB).

[MopyuienHs ninigHOrO 0OOMIHY € TIEPIIOOCHOBOIO PO3BHUTKY MOPYILIEHb ITPU MeTaboIivHOMY CUHApOMi. OJHUM
i3 TAKMX MOPYLICHb € JUCIIMiJeMisi: MOEAHAHHS TIePTPUINTILIEPUIEMIT, HU3BKOTO PIiBHS XOJECTEPOIy JIMONPOTEiaiB
HU3bKOT MIIJIBHOCTI Ta MiIBUILEHHS (pakiii APiIOHUX HIITBHUX YaCTHHOK JIIMOMPOTEI/IiB BUCOKOT NIIIBHOCTI.

Meroto Hamioi po6oTr OyJi0 OLIHUTH 0COOIMBOCTI OKPEMHUX TTOKa3HUKIB JIIIAHOTO Ta ByIJIEBOIHOTO OOMIHIB 3a
(hPYKTO30-1HAYKOBAHOTO META0OIIYHOTO CHHAPOMY.

Jlyist cTBOpEHHs Ai€Ta-iHIyKOBaHOT MOZIEI METabOoIIuHOTO CHHAPOMY TBapUHH BIPOAOBK 42 JHIB CIIOXKHBAIN
10% po3unH GpyKTO3U 3 TUTHOIO BOJOIO.

P03BHUTOK METAOOIIIYHOTO CHHAPOMY CYIPOBOKYETHCS I IBUILICHHSM KOHLIEHTPALiT IIIIOKO3W B KpoBi Ha 16,2 %,
I10/10 KOHTPOJTIO Ta O1IIBIII BUPAKEHOTO 3POCTAHHS IITIKO3UIILOBAHOTO reMorio0iHy (Ha 69 %). JlieTa 3 BUCOKHM BMICTOM
(pyKTO3M NPU3BOAUTH 10 PO3BUTKY YaCTKOBOI JMCIIIIIEMIl, Ha 110 BKa3y€e 3pOCTaHHs BMICTy Tpuniinepunis Ha 21 %
Ta 3HWKEHHs KOHIIEHTpAIlii JIIMONpOoTeTHIB BUCOKOT LIiIbHOCTI Ha 9 Y.

OTxe, pO3BUTOK TiMeprilikeMii Ta AUCIIMiIeMii € OAHUMH 3 KITFOYOBUX JIIarHOCTHYHUX MapKepiB MeTaboiqHOrO
CHHJIPOMY, CBIYHMTH IPO PO3BUTOK I[HOTO META0OIIYHOTO NOPYIIEHHS Y MiA0CTITHUX TBAPHH.
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CTAH EH3UMATHUYHOI JIAHKU AHTUOKCUJAHTHOI CUCTEMM Y IIEYIHLII LIIYPIB 3A YMOB
BBEJIEHHS BIC®EHOJIY A TA JIIi HU3LKOPIBHEBOI'O JIA3BEPHOI'O OITPOMIHEHHS
Yepniseyvkuil HayionanvHull yrieepcumem imeni FOpis @edvkosuua
syi. Koyrobuncwvkoeo, 2, m. Yepnisyi, 58012, Yrpaina
tayadutchakl8@gmail.com

Dutchak T., Borschovetska V., Marchenko M. LIVER ANTIOXIDANT ENZYME ACTIVITIES UNDER
THE CONDITIONS OF BISPHENOL A ADMINISTRATION AND LOW-LEVEL LASER IRRADIATION. The
study is devoted to the investigation the enzymes activities of the antioxidant system in rats’ liver under the conditions
of bisphenol A administration and low-level laser irradiation. The decrease of SOD, CAT and GPx were observed in
the bisphenol A-exposed animals. The low-level laser exposure leads to the increase of these ensymes activity in liver.
These effects indicate the high potential of laser irradiation in suppressing the oxidative stress and, therefore, in redu-
cing the BPA-induced oxidative tissue damage.

BaxxnuBy poinb y 3a0e3nedeHHi mporieciB GyHKIIOHYBaHHS )KHBOTO OPTaHi3MYy BiIirpa€e CHCTeMa aHTHOKCHIAHTHOTO
3axHCTy, a came Il eH3MMaTHYHa JIaHKa, sIka TpecTaBieHa cynepokcunaucmyTtaszoio (SOD, EC 1.15.1.1), karamazoro
(CAT, EC 1.11.16) ta mmyrarionnepokcugazoro (GPx, EC 1.11.1.9) ( barmaii, 2011). Bimomo, mo 6icenon A y
BHCOKHX KOHILIEHTPALISX MOKE BUKJIMKATH OKCHAATUBHHUN CTPEC, MOPYIIYIOUN OalaHC MiX T€HEpYBaHHSIM aKTHBHHUX
¢opm OxcureHny Ta iXHIM 3HEIIKOKCHHSAM aHTHOKCHIAHTHOIO cucTeMoro ( Zeinab, 2012). 3 mitepaTypu BizoMo, 1o
HU3BKOPIBHEBE J1a3epHE BUIPOMIHIOBAHHS 3[aTHE BIUIMBATH HAa CUCTEMY aHTHOKCHIAHTHOTO 3aXUCTy (CTPIKENBINK,
2017). Mera Hammoi poOOTH - JOCTIAUTH aKTUBHICTD CH3UMATHYHOI JIAHKH aHTHOKCHIAHTHOT CHCTEMH Y TIEJiHII IypiB
3a BBeZIeHHS OicheHOTy A Ta HU3BKOPIBHEBOTO JIA3EPHOTO OTPOMiHEHHS.

Jocnimkenas npoBoamiIn Ha nrypax Macoro 180-200 1, SKuX yTpUMyBaIHd Ha 3BUYafHOMY Xap4OBOMY paIlioHi
BiBapiro. Yci TBapuHHM Oynm mozineHi Ha Tpu rpynu: | - koHTpOsb; I — mypu, SKuM yIpomoBX TPHhOX Ai0 BBOIMIN
6ichenon A y mosi 50 mr/kr; III - mypu, sskuM BBOAMIH OicpeHon A y BHIE3ragaHiif 1031 Ta MPOTATOM TPHOX IHIB
OTIPOMIHIOBAJIH JTA3EPHIM J[I0ZIOM Y YepBOHOMY Jiara3oHi criekTpa (HoBxnuHa XBrii 650 HM) motykHicTIO 50 MBT uepes
IIKipy B aHATOMIYH{H JUTSHIT Y4epeBHOI MOPOKHUHU. Y TIEUiHIII Ty PiB IPOBOAMIN BU3HAYCHHS CYTIEPOKCHATUCMYTa3HO1,
KaTaJIa3HOI Ta TIIyTaTIOHIEPOKCHIa3HOI aKTUBHOCTEH.

PesynpraTn HaImmMx 40 CITiHKEHB TOKa3aIIH, 10 BBEACHHS OiceHory A TBaprHaM y 1031 50 MI/KT CyTIPOBOIKYETHCS
3HIKCHHAM y 1,5 pa3y CynmepoKCHAINCMYTa3HOI aKTUBHOCTI B IEYiHII IIypiB, MOPIBHSHO i3 TBApMHAMH IHTAKTHOI
rpymnu. JlaHnii eH3uM 3HEUIKOKY€E CYHNEPOKCHIHUN paguKall MIJISIXOM AUCMYTAIil 3 YTBOPEHHSIM MEPOKCUAY BOIHIO.
YTBOopeHa axktnBHa (opma OKkcureHy maii migmaeTrbes nii Karamasw. Lle remorpoTein, sKuii Karaji3ye peaxiiiio
PO3KIIaxy MEPOKCHy BOIHIO Ha BOLY 1 MONEKYISIPHHH KHCEHb. BBEEHHS KCEHOO10THKA NMPHU3BOAUTH A0 3HWKCHHA
€H3UMAaTHYHOI aKTHBHOCTI B 1,4 pa3y, MOpiBHSHO i3 TBapHMHAMHU KOHTposbHOI rpymu. Kpim 1poro, crmoctepiraiu
3HIKCHHS TITyTaTIOHNIEPOKCHIa3HOI aKTHBHOCTI. [laHnif TOKa3HUK y TBAapHH, SIKUM BBOAWIH Oicdenorn A, € B 1,4 pazy
HUKYUH 32 KOHTPOJIb.

Y TBapuwH, SKUX MigAaBand il HU3BKOPIBHEBOTO MIOJHOTO Jiazepa, 3a(iKCOBaHO TEHICHIIIO 0 3POCTaHHSA
CYNEpOKCHINCMYTA3HO1, KaTaJa3Hol Ta IIyTaTiOHIEePOKCHIa3HOI aKTHBHOCTI MOPIiBHSAHO 3 KoHTponeM. Lli edextn
CBiUaTh NP0 BHCOKHUH MOTEHINAJ JIa3€PHOTO ONPOMIHEHHS MO0 iHTiOyBaHHS OKCHAATHBHOTO CTPECY i 3MEHIIEHHS
6icdenon A-iHAYKOBAaHOTO MOIIKOMKCHHS TKAHWHH TTEYiHKH.

Otxe, BBeHNeHHA OicheHOTYy A CYNMPOBOIKYETHCS 3HIDKCHHSM CYNEPOKCHATUCMYTa3HOI, KaTama3Hol Ta
DTy TaTiOHIIEPOKCHIa3HO1 aKTUBHOCTEH Yy TBapWH, TOMI SK ONPOMIHEHHS Ja3epHUM MIiOIOM ITiIBHUIIY€E CH3UMATHIHY
aKTHBHICTb.

3eaincboka M., Kena O.B.

OKHUCHIOBAJIbHA MOJIU®IKALIIA BIJIKIB MITOXOH/IPIAJILHOT ®PAKIIIT
KAPLIMUHOMU I'EPEHA H[YPIB 3A JIIi TABEPHOI'O OITPOMIHEHHS
Yepuiseyvkuil HayionarvHull yrieepcumem imeni IOpia @edvkosuua
syn. Koyrobuncovkozo, 2, m.Yepnisyi, 58012, Yxpaina
zelinska99@outlook.com

Zelinska M., Ketsa O.V. THE OXIDATIVE MODIFICATION OF PROTEINS IN THE MITOCHONDRIAL
FRACTION OF GUERIN’S CARCINOMA OF RATS BY LASER IRRADIATION. The research deals with the de-
termination of the oxidative modification of Guerin carcinoma proteins in rats under the condition of laser irradiation
on tumor tissue. The results of the study showed that daily four-minute laser irradiation into the Guerin carcinoma site
leads to increased generation of superoxide radical and oxidative modification of proteins, which may underlie the
mechanism of anticancer action of laser irradiation.

Ha cporoaHi numiaeTbcsi akTyallbHOIO IpoOiieMa oKMCHIOBaIbHOT Moaudikanii Oiikie (OMB), ockinbku wneit
HpOLEC PO3NISAAETHCS SIK OCHOBHA MPUYMHA 1HAKTHBAIl ()epPMEHTIB, 3MiHH CTPYKTYpHOI OpraHizauii OUIKiB 32 yMOB
OKCHJIAHTHOTO cTpecy. B Marpukci MITOXOH/Ipiii JIoKaIi30BaHi pi3HOMaHITHI (PepMEHTH TUXaJILHOTO JIaHItora, MOTPiOHI
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JUIsl OKUCHEHHs cyOctpariB, ane OMb npu3BoanuTh 10 iXHBOI iHAaKTHBaLil Ta BPEIITI JO MOPYLIEHHS KIITHHHOTO
JMXaHHS. BUHUKHEHHS 1 PO3BUTOK MYXJIMHU TaKOX CYHNPOBOIKYIOTHCS 3MIHOIO OKMCHO-BIJHOBHOI DIBHOBaru 3a
y4acTio akTUBHUX (GopM OKCHUreHy, IO MPU3BOJMUTH IO MOPYIIEHb B aHTUOKCHJIAHTHIH CHCTEMI Ta JI0 BUHHKHEHHS
OMB. Tomy BaKIMBUM € MHUTAHHS, SIK 3MIHIOBATUMETHCS KUTBKICTh MpoAykTiB OMB B myXiHHI Ta SK BIJIMBaTUME Ha
1ei poIIec JIa3epHEe OMPOMIHEHHS, OCKIIBKH HOTO MEXaHi3MH JIii Ha ChOTO/HI HE € TIOBHICTIO 3’ICOBAHUMU.

Mera Hamoi poOOTH - BU3HAYUTH MPOLYKTH OKUCHIOBaIBHOI Mofudikarii OiIKIB y MITOXOH/ApiaibHIN (pakiii
KJIITHH KapuuHOMH ['epena y 1rypiB 3a Aii J1a3epHOTO ONPOMiHEHHS Ha IyXJIMHHY TKaHHUHY.

JlocmipKkeHHs TToKa3aly, 110 B AWHAMIII pocTy KapiuHoMu ['epeHa y MiTOXOH/ApiaibHii (pakiii miABUILy€eThCs
piBCHB KapOOHITBHUX MOXITHUX 13 MAKCUMAJILHUMH 3HAUYCHHSIMU Ha CTaIlioHapHy (a3y oHKoreHesy (21-ma 1o6a pocty
nyxiuHu). [lloneHHe onmpoMiHEHHS JIa3epHUM JI0I0M TPHUBATICTIO 4 XB YIPOJOBXK 14 IHIB JUISHKH POCTY MyXJIHHHU
MIOKA3aJI0 ITiABUIICHHS PiBHS KapOOHIIBHUX MOXiTHUX y 1,5 pa3y B MITOXOHApiNbHIH (Qpakmii kiiTHH Ha 21-11y 100y
pocty myxsimHH. Tofi SIK 32 CEMHUJICHHOTO ONIPOMIHEHHS He OYyJI0 BUSIBIICHO CYTTEBUX 3MiH.

PesyneraroM oxucHIOBabHOT Moaudikanii OLTKIB Moke OyTH 3MiHA iXHBOI CTPYKTYypHO-(DYHKIIIOHAJIBHOT
oprasisailii Ta mopymeHHs podoTH mTuxanbpHOro JaHipora. OnHiero i3 npuundn OMB Moxe OyTH TeHeparllisi akTHBHUX
tdhopm Okcureny (ADO), 30kpemMa, CyNepOKCHI-aHIOH-paMKaa B JUXAILHOMY JaHIF031 MITOXOHIPIH.

BcraHoBneHO, 10 y HEONPOMIHEHUX MYXJIMHOHOCIIB € IPOOKCHIAHTHHH CTaTyC, SKAH BUSBISIETBCS Y
Mi/IBUILEHHI TeHepallii CylnepoKCHa-aHiOH-painKalia B MiTOXOHpianbHii ¢pakuii. Hagmipha renepanis A©O moxe
OyTH TOB’s13aHa 3 HU3BKOIO aKTUBHICTIO (hepMEHTATHBHOI Ta HepepMEHTATUBHOT JIAHOK aHTUOKCHAHTHOTO 3aXHCTY B
MYXJIMHHIA TKaHWHI.

Kpim Toro, BUCOKHIT BMICT akTUBHHX (popM OKCUreHy B ITyXJIMHHUX KIITHHAX YaCTKOBO MOXe OyTH 3yMOBIICHUI
Je(eKTHUM MITOXOH/IpiaJJbHUM OKHCHIOBAJIBHUM MeTa0osi3MoM. ONpOoMiHEHHSsI TBapyuH MPU3BOANUTH J0 MiJBUILCHHS
TeHepallii CyNepOKCHUIHOTO pajfKalia, IPUIOMY [0 TPUBAIIIIC ONMPOMIHEHHS, TO OLibIIa TEHEPAIlis, OCKIIBKH MIiCIs
14-neHHOTO ONPOMIHEHHS BMICT CYNEPOKCHIHOTO pajrKaja MiABUIIY€EThCS B 1,5 pa3y MOpPIBHSIHO 3 HEONPOMIHEHUMH
MYXJIMHOHOCIIMU. OUeBHTHO, J1a3epHE ONPOMIHEHHS y AOCIIKYBaHil 1031 3yMOBJIIOE YTBOPEHHS BUCOKOPEAKTHBHHUX
IUTOTOKCUYHUX pedoBHH. OCTaHHI BCTYMAIOTh y B3a€MOJII0 3 YKUTTEBO BAXIMBUMH KIITHHHUMH CTPYKTypaMmu i
4yepe3 IUTOKIHOBI MEXaHi3MHU IPHU3BOMATH 10 PO3BUTKY 3alaJIbHUX PEakKiiii, aronTo3y 1 HeKpo3y IMyXJIWHHUX KIIITHH,
PE3YABTaTOM YOTro MOXKE OYTH JAECTPYKIIS ITyXJIUH.

IBanuiB B., bopmosenska B., Mapuyenko M.

LIUTOXPOMOKCHJIA3ZHA AKTUBHICTh B MITOXOH/IPIAJIbHIN ®PAKIIIi ITEYIHKH II[YPIB
3A YMOB BEJIEHHS BICOEHOJIY A TA JIi HU3bKOPIBHEBOT'O JIABEPHOI'O OITPOMIHEHHS
Yepuiseyvruii Hayionanvnutl ynieepcumem imeni HOpis ®edvkosuua
eyn. Koyrobuncovkozo, 2, m.Yepnisyi, 58012, Yxpaina
vita.ivantsiv@gmail.com

Ivantsiv V.. Borschovetska V., Marchenko M. CYTOCHROME OXIDASE ACTIVITY OF MITOCHONDRI-
AL FRACTIONS OF RATS’ LIVER UNDER THE CONDITIONS OF BISPHENOL A ADMINISTRATION AND
LOW-LEVEL LASER IRRADIATION. The study is devoted to the investigation of cytochrome oxidase activity under
the conditions of bisphenol A administration and low-level laser irradiation. The decrease in cytochrome oxidase acti-
vity was observed in the bisphenol A-exposed animals. At the same time, treatment of low-level laser irradiation in rats
is accompanied by a decrease in this enzymes activity in liver mitochondria. This effect is the result of absorption of
specific wavelengths of light by cytochrome oxidase, these results in changes in reduction—oxidation reaction status of
cytoplasm and mitochondria.

OmHAM 13 MOKITMBHX MEXaHi3MiB Jii HU3bKOPIBHEBOTO JIA3EPHOTO ONMPOMIHCHHS 32 YMOB PO3BHUTKY ITaTONOTIH
€ HOro 3[aTHICTh 3MIHIOBATH PEIOKC-BIACTUBOCTI JUXAJIBHOTO JIAHIIOTA, MPHUCKOPIOIOUN MEPEHECEHHSs ENeKTPOHIB
(Hayworth, 2010). [lepBuaHIEM ()OTOAKIIEITOPOM Y YEPBOHOMY Ta ONMKHBOMY 10 iH(ppadepBOHOT TIISTHKH BHIAMOTO
CIIEKTpa € IUTOXPOM c-okcunasa (3amecckuit, 2010), e KiHIIEBHI €H3UM eIeKTPOHTPAHCIIOPTHOTO JIAHITFOTA.

OKHCHEHHSI IIMTOXPOMY C CYIPOBOIKYETHCS IOSBOI0 MEMOpPAHHOTO INPOTOHHOTrO moreHmianmy ApH', sxuit
BUKOPHCTOBYETHCSI KIIITHHOIO, B Tepiry uepry, s cuHresy AT® (Sharma, 2012). HocnimkeHHs ocobnmBocTed i
MeXaHi3MiB [Iii IepPCUCTEHTHUX KOHTAMIHAHTIB, 3 SIKUMH JIFOJIHA KOKHOTO JHS KOHTAKTy€e, HaOyBarOTh JeIai OUTbIIOT
aktyanbHOCTI. bichenon A (BPA), mo € MOHOMEpPOM y BHPOOHHIITBI PI3HOMAHITHHUX CITOXKHBYMX TOBAapiB, 3MaTHUI
IH/TlyKyBaTH MOCWJICHHS OKCHJIaTUBHMX MPOLECIB y KIITHHAX OPraHi3My Ta IPU3BOAUTH 10 PO3BUTKY I1ATOJIOTIH.

Merta Hamoi poO0OTH — TOCIIANTH MATOXPOMOKCHAA3HY aKTUBHICTD Y MITOXOHAPiaNbHIHM (ppakIil mediHKy mypiB
3a yMOB BBEJIeHHS OicpeHoy A Ta 3a Aii HU3bKOPIBHEBOTO Ja3epHOTO OMPOMiHEHHS.

Y poGoti Oys10 BUKOPHUCTAHO TpH IpyIH TBapuH: I — KoHTpOik; I — mypw, sikim BBoauim Gicdenon A; 111 — mrypw,
SIKFX OIIPOMIHIOBAJIHM Ta BBOIWIIN KCEHOOI0TUK. BiceHOI A po3unHsIIH B KYKypyA3SHIiH OJIil Ta MOASHHO BBOIWIIH per
0s ynpomoBx 3 mi0 y 1031 50 MI/KT. 2-XBHJIMHHE OIPOMIHIOBAHHS IIPOBOAMIIM IIOIEHHO YIIPOAOBXK 3-X JHIB JTa3ePHUM
JOZIOM B aHATOMIYHINM HINISHII YepeBHOI MOPOKHUHY Ha BigctaHi 20 cM Bix moBepxHi mKipu. [luroxpoMokcuaazHy
AKTUBHICTH BU3HAYAIIN CIIEKTPO(OTOMETPUIHIM METOJIOM Y MITOXOHAPianbHil (ppakiii mediHKH IIypiB.

Pesynpratn mpoBeAeHUX AOCIHIKEHb IOKa3ald, [0 y TBapHH, SKUM BBOAWIN OiceHON A, crocTepiraerscs
3HWDKEHHS IIUTOXPOMOKCHAA3HOI akTHBHOCTI B 1,5 pa3dy NOpIBHSAHO 3 IHTAaKTHUMH TBapHMHaMH. J[aHMH KOHTaMiHaHT
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IHIyKy€ PO3BUTOK I'eaTOTOKCUYHOCTI Yepe3 MOCHIEHHsI OKCHIATHBHOTO CTPECY IIUIIXOM T'eHEpYBaHHs aKTUBHHX (opM
OxcureHy Ta BiJIbHOpaJIUKaJIbHUX METa0oINiTiB OiceHodny A y TKaHMHAX Ne4iHKU. Binrak, 3adikcoBaHe 3HMKCHHS
JIOCITI/PKYBaHOT €H3MMAaTU4HOi aKTHBHOCTI MOXe OyTH 3yMOBJICHE 3B’SI3yBaHHSIM BUIBHHX KHUCHEBUX DPaJHKaTiB 3
aTroMaMy MeTaJliB y CKJIaJi IHUTOXpOMy c. BopHowac 3a onmpoMiHEHHsI TBapHH HU3BKOPIBHEBHMM JIOHUM JIa3epoM,
LIUTOXPOMOKCH/Ia3Ha aKTHBHICTH 30inblryBanacs B 1,5 pasy, MOpIBHSHO i3 THM CaMUM TIOKa3HUKOM TPYIH TBapHH,
SIKM BBOJIMJTH KCEHOOI0THK. 3MIHY €H3MMAaTHYHOI aKTUBHOCTI MOXKHA TTOSICHUTH ITPUCKOPEHHSIM MIEPEHOCY EIEKTPOHIB
10 AWXaJTBHOMY JIAHIIOTY 3aBISIKH 3MiHI PEIOKC-BIACTUBOCTEH HOTO KOMITOHEHTIB.

TakuM 4YMHOM, ONPOMIHEHHsS TBapHH HU3BKOPIBHEBUM JIOIHHMM JIa3€pOM IiJIBUILYE IUTOXPOMOKCHIA3HY
AKTHBHICTB, sIKa iHT10y€ThCs 3a BBeICHHS OiceHOMy A.

Kpenunbka /LI, IOpuenko O.B., bacoBebka O.I'.

KUIBKICHUI 1 IKICHUI CKJIAJ MOJIEKYJI CEPEJIHBOI MACH CUPOBATKU
KPOBI LIYPIB 3A EKCITEPUMEHTAJIBHOI'O OXKWPIHHA V II[YPIB
HHI] «Incmumym 6ionozii' i meouyunuy
Kuiscvrozo nayionanonozo ynisepcumemy imeni Tapaca llleguenka
eyn. Iywxosa 2, m. Kuis, 02000, Yxpaina
dashko.pyshko@gmail.com

Krenytska D., Yurchenko A., Basovska O. QUANTITATIVE AND QUALITATIVE CHARACTERISTICS
OF POPYPEPTIDE POOL IN SERUM UNDER CONDITION OF EXPERIMENTAL OBESITY IN RATS. Obesity
is a chronic metabolic disease that nowadays recognized as one of the most common medical and social problems that
develops with prolonged disturbance of energy balance and progresses with natural flow. We have detected changes
in the qualitative and quantitative content of middle-mass molecules in the serum of rats with experimental obesity.
Increased content of middle-mass molecules in the serum indicates pathological shifts of homeostasis that occur when
the body is damaged.

O>kupiHHS — 1€ XPOHIYHE 3aXBOPIOBAHHS 0OMiHY PEYOBHH, sIKE Ha CHOTO/IHI BU3HAHE OZIHIEI0 3 HANTIOIUPEHIITNX
MEIMKO-COLIIaJIbHUX TPOOIIEM, III0 PO3BUBAETHCS 3a TPUBAJIOTO HOPYIIEHHS €HEPreTHYHOro OajaHCy 1 mporpecye mpu
npupogHOMy Tepediry. O>KUpiHHS MiIBHILYE PU3UK PO3BUTKY Pi3HOMAaHITHHX 3aXBOPIOBAHb 1 YCKIIAJHEHb, SIKi 4acTO
CTArOTh NMPUYNHOIO0 PAaHHBOT iHBAIITHOCTI Ta CMEPTI, ¥ T. 4. IIyKPOBOTO IiabeTy, apTepiaibHOl TinepTeHs3il, imeMiqHo1
XBOPOOH ceplisi, OHKOJIOTIYHUX 3aXBOPIOBAaHb TOIIO, IPU IIFOMY IIiIBUIIYIOUN PiBEHb CMEPTHOCTI y cBiTi. KimbkicHi
Ta SIKICHI XapaKTepHCTHUKH MOJeKyn cepenHboi Macu (MCM) MoOXyTh OyTH BHKOpHCTaHI Ul AW(EPEHIIIOBaHHS
IIarHOCTHKHU JaHOI [aTOJIOTII.

Jocnian mpoBoari Ha OUTHX HENiHIHHUX IIypax-caMIX 3 MOYaTKOBOKO Macor 115-150 . Ymponosxk omgHOTO
TWOKHSL €KCIICPUMEHTY BC1 TBAPHHH OIEPXKYBajW CTaHHApTHY DKy ‘“Purina rodent chow” i Bomy ad libitum. Ha 8-it
JIeHb TBAapWHM OynM paHaoMizoBaHO mofiieHi Ha 2 rpynu. Ulypu 1-i rpynu (KOHTpOJb) IPOAOBKYBAJIN OTPUMYBATH
CTaHIAPTHHUNA KOpM yIpomoBxk monanbmux 10 tkHiB. TBapuan 2-1 rpynu (BK/) crioxkmBami BUCOKOKAJIOPIHHY 1KY.
Otpumannas MCM i Bu3Ha4eHHs iXHBOTO BMICTy B CHPOBATIII KPOBi MpoBoamiu 3a MetogoM B.B. Hikonaituyka.

Hamu nmocmimkeHo 3minu Bmicty MCM y mia3Mi KpoBi IIypiB 3a €KCIIEPHMEHTAJIILHOTO OXHUPIHHS. Byrio
BCTaHOBJICHO, 1110 Iy’ MCM, BUAiJIeHHUH 31 CHPOBAaTKH KPOBI LTyPiB 3 €KCIIEPUMEHTAIBHIM OXXHUPIHHAM, 3HAUHO BUIIUH,
MTOPIBHSHO 3 KOHTpoJeM. Tak, 32 OXHPIHHS B CHPOBATIli KPOBI EKCIICPUMEHTAIBHUX IIYPIB BiAMIYCHO ITiIBUIICHHS
BigHOCHOTO BMicTy MCM Yy 2 pasu, MOpiBHAHO 3 TBAPHHAMHU KOHTPOJIBHOI IPYIIH.

3 ypaxyBaHHSIM BHIIEBHUKIIAJJCHOTO, HACTYITHUH eTarn poOoTH nepeadadas omiHKy sKkicHOro ckiaxy MCM 3a ymoB
OXHpiHHA. 1 mociiKeHHS SIKICHOTO cKiany OurkoBoi komroneHTH MCM npoBenieHo XpomaTorpadidae po3aiIeHHs
MOJIEKYJI 32 PO3MipaMH Ha KoJoHII 3i cedanexcom G-15. ITokazaHO 3MiHM KiTBKOCTI HIKiB 1 IUIONII MakKCHUMyMiB
XpoMarorpam, MOJIEKyJISIPHAX Mac CIIOIYK Y 3pa3kax eKCIIepUMEHTAIbHIX TBApUH, IIOPiBHIHO 3 IHTAKTHUMH TBAPHHAMH.

TakuM YMHOM, HaMH BHSBIEHO 3MIiHM SIKICHOTO Ta KilbKicHoro Bmicty MCM y cupoBariii KpoBi mIypis 3
EKCTIEPUMEHTAILHUM OJKUPIHHAM.

[MigBumenuii BMict MCM y cupoBariii KpoBi BKa3ye Ha HOPYIIEHHS TOMEOCTa3y, 0 BUHUKAIOTh 33 YPa)KeHHS
OpraHi3My.

[MixBumenns pisast MCM B oprazizmi OB’ s13aHe 3 MOPYIIECHHSM IXHBOI eiMiHaMii 3 OpraHi3my, 3 MOCWICHHAM
YTBOPEHHS IX Y TKaHWHAX a00 3 MOeTHAHHAM 000X MEXaHI3MiB.

MacaakoBa A., @osaosko I1., Kapmam O., JIrora M., Cubipua H.

BILIMB ®OTOBIOMOIYJIALIMHOI TEPAIIII HA PIBEHb MAPKEPIB OKCUJIATUBHO-HITPATUBHOI'O
CTPECY 3A YMOB EKCIIEPUMEHTAJIBHOI'O [IYKPOBOI'O ATABETY
JIvgiecoruii nHayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovrozo, 4, m. JIvsis, 79005, Vrpaina
a.maslakoval999@gmail.com

Maslakova A., Karmash O., Folovko P., Liuta M., Sybirna N. THE EFFECT OF PHOTOBIOMODULA-
TION THERAPY ON THE LEVEL OF OXIDATIVE-NITRATIVE STRESS MARKERS UNDER EXPERIMENTAL
DIABETES MELLITUS. The development of oxidative-nitrative stress in peripheral blood during diabetes mellitus
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causes the increasement of oxidative and nitrative stress markers (e.g., advanced glycation end-products (AGEs), thio-
barbituric acid (TBA) products, oxidative modified proteins (OMP), total nitrite/nitrate levels). Photobiomodulation
therapy can be an effective short-tern concept for the relief of diabetic complications. We observed PBM therapy to
reduce oxidative stress markers as a result of antioxidant system normalization and activity of nitric oxide synthase in
leucocytes of diabetic rats.

Crifike MiIBHUICHAS KOHIICHTPAIIIi TITIOKO3H Y KPOBi (Timepriikemis) 3a mykpoBoro miabdery (LIJ]) € mpuumaOIo
PO3BUTKY OKCHIATHBHO-HITPAaTUBHOTO Ta KapOOHUIFHOTO CTPECIB, SKi CyHNpPOBOIKYIOTHCS MiJBUIICHHM YTBOPEHHIM
KiHIIEBUX MPOIYKTiB OKUCHEHHS OLIKIB, TIMiAIB i IPUCKOPEHOIO HECH3NMATHYHOIO TITIKAIII€TO0.

Le, y cBOIO uepry, cupusic BHHUKHEHHIO Pi3HOMaHITHAX XPOHIYHUX ycKiIanHeHb LJ] (Hedpomariii, aHrionariii Ta
1H.), sIKi BaXKKO MiAMAIOThCA JIIKYBaHHIO. Y 3B’S3Ky 3 MOMIMPEHICTIO i CKIAAHICTIO Tiepebiry 11/] akTyansHIM € momryk
1 3acTOCyBaHHS HOBHX 3ac00iB Tepamil mporo 3axBopioBaHHA. DoTobiomonmymsmiiiHa Tepamis (OBMT) mo3utuBHO
BIUIMBA€ Ha 3aro€HHS paH 3a PaxyHOK aKTWBalii KIITHHHOI JAHKW IMYHHOI CHCTEMH, BHSIBIISE aHAIBIE3yIOUMH 1
npoTH3ananbHuil epextn. [i 3aCTOCOBYIOTH AK JOJATKOBHII CMOCI6 JTiKyBaHHS CHHAPOMY AiabeTHuHoi cTomu. 3a
BukopuctaHHI @PBMT 3HMKy€eThCS BMICT MaJIOHOBOTO JIiaJIbAETI Ty B OIIPOMIHEHNX TKAHUHAX ITPY TOCTPUX XipyPridHUX
panax y mypiB 3 LI/] (Denadai, 2017), mo Moxe CBIZYUTH IO ii MOTEHIIHHY aHTHOKCUIAHTHY 3IaTHICTh. TaKoX €
JIaHi PO BIUIMB ONMPOMiHEHHS TOBXKHHOIO XBHIi 635, 660 i 690 HM Ha piBeHb CHHTE3Y iHAYyIMOeNbHOT 130hopmu NO-
cunraszu (Moriyama, 2009).

Mera pobotn - mocniantu BB ®BMT Ha piBeHb MapKepiB OKCHAATHBHO-HITPATHBHOTO CTPECY 3a YMOB
excriepuMenTansHoro LI/1.

Jocniau Oyno mpoBereHo Ha ITypax 4onoBidoi crati Macoro 130-180 1, IKuX yTpUMYyBaJl y CTAaHAAPTHUX YMOBaX
BiBapilo 3 BUTBHUM JOCTYIIOM JI0 1K1 Ta BOM 3 JOTPUMAHHSM 3arajibHAX €THYHUX HOPM IPOBEACHHS €KCIIEPHMEHTIB Ha
TBapHHAaX 3TiIHO i3 3aKkoHOM Ykpainu «IIpo 3aXHCT TBapHH Bifl )KOPCTOKOTO TTOBOKEHHs» Bix 26.02.2006 p.

Hiabet y mrypiB iHAyKyBadl BHYTpPIITHROOYCPEBHHHAM BBEACHHSIM CTpenTo3oronnHy (6 mr/100 r macu Tina
TBapuHN). Po3BuTOK L1/] KOHTpOIMIOBANIN 32 BMICTOM IJIFOKO3HM Y KPOBI; JUI €KCIEPHMEHTY BHKOPHCTOBYBAJIM TBAPHH
13 KOHIICHTPAIII€I0 TITFOKO3W BHIIe 14 MMomb/n. OnpoMiHEHHS 300pOBUX TBapuH i TBapwH i3 LI/] mpoBommmm momHs
nmoBxuHOIO XBIT 630-660 HM yrpomorx 10 aaiB 1o 5 xB. O0’€KTOM ITOCIHIIKEHHS Oy JCHKOIIUTH KPOBI.

VY pesynbraTi NpoBeICHNX JOCHTIHKCHb BCTAHOBJICHO, IO 3a ONPOMIHEHHS y JEHKOIIUTaX KPOBI IIypiB, XBOPHX
Ha L1J], 3HWKY€ETbCS pPiBEHb OKMCHO-MOMM(IKOBAaHMX OLTKiB HEUTPAIBHOTO i OCHOBHOTO Xapakrepy Ta BMicT TBK-
MO3UTHUBHUX MPONYyKTiB. BusBieHo, mo 3a BrumBy @BMT 3HMKyeThCs akTHBHICTE NO-CcHHTA3M, a IIe CTa€ HACHITKOM
crabimi3arii 3araipHOTO piBHA HITPHUTIB / HiTpaTiB. KpiM Toro, 3actocyBanas ®BMT BHUKIMKaE 3HIKECHHS KiHIIEBHX
MPOMYKTiB TiKamii y mmasMmi kpoBi mrypiB i3 LI /] mopiBHSHO 3i 3HaYeHHAM y HeompoMiHeHHuX TBapuH. OTxe, DEMT
CIpusie HOpMai3allii piBHIB MapKepiB OKCHAATHBHO-HITPATUBHOTO CTpecy B Jeikormurax mypiB i3 L. HeoOximai
TIO/IAJTBIT JOCIIKEHHS [IIO/I0 MOJICKYJIIPHIX MEXaHi3MiB BUSBICHUX HaMH MO3UTHBHUX €(EKTIB.

MensinneB Q., Jlokrionosa I'., IllenorneBa M., loBoans O.

[IPO- i AHTUOKCUJIAHTHA CUCTEMA MO3KY 3A YMOB
BOHO-IMMOBUIIBALIHOIO CTPECY
Hninpoecvkuti nayionanvHuti yrieepcumem imeni Onecs Ionuapa
npocn. L'azapina, 72, m. Auinpo, 49010, Ykpaina
zencrazycat@gmail.com

Mediantsev A., Loktionova H., Shchepotieva D., Dovban O. OXIDANT AND ANTIOXIDANT SYSTEM OF
THE BRAIN UNDER WATER-IMMOBILIZATION STRESS. The results present the changes of oxidant and antioxi-
dant system in the brain under the water immobilization stress and the impact of a-ketoglutaric acid after the stressing.
It has shown the decrease of oxygenation in the brain and consequently transition to increase of oxidative stress in cells
of brain. The application of a-ketoglutaric acid in drinking water can act as a neuroprotector under the water immobili-
zation stress due to decrease the oxidative stress in the brain.

OcTaHHIMU pOKaMU 3HA4YeHHS MPOOJIEMU CTPECy 3pOCTAaE y 3B’SI3KY 3 THUM, IO KHUTTA 1 TiSIBHICT JIONUHU
HEPO3PUBHO IOB’S3aHi 3 MEPIOANYHUM, 1HOAI JOCUTHh TPUBAIMM W iHTCHCHBHHM BIUTMBOM Ha Hel HECTIPUSTIMBHX
EKOJIOTTYHMX, COLIaIbHUX, IPOPECIHHNX Ta IHIIKUX (AKTOPIB, AKI CYINPOBOMKYIOTHCS MMEPEHANPYKESHHAM (Di3HUHUX 1
NCUXiYHUX (PyHKIA. IMMOOLTI3aiHAN CTpEC CYNPOBOMKYIOTh HECTIPHSTINBI METa0OIi4HI IepeOyI0BH OpraHi3my,
MPU3BOMSIYM IO PO3BUTKY IIJIOTO KOMIUIEKCY HETaTUBHUX sBHIN. IMMOOINMi3amiiHUNA CTpec, IO BHSBISETHCS
XapaKTePHOIO PEAKINE€r0 31 3HAYHUM TOCHJIEHHSIM iHTEHCHBHOCTI BUTBPHOPAIWKAILHUX PEaKIii 1 HAKOMUYICHHSIM
MIPOIYKTIB JIIIOMEPOKCH AL, 00YMOBIIIOE HECTIPHSTIINBI MOPYIICHHS yCix BUAIB 00MiHy pedosuH (Proia P. et al., 2016).

VY nocnimkeHHi BUKopucTano 24 6inux urypu niHii Wistar Baroto 6mu3pko 180-230 1, sKuX TOAUTHIN Ha 4 TPYIIH,
mo 6 y KoxHiil. / epyna — Uypu KOHTPOJBHOI TPYIH, SKUX HE MiJIaBalid BIUIUBY CTpecy; 2 epyna — UIypH, SKHX
mimaBaiy aii iIMMOOLTI3aIiHHOTO CTpeCy MPOTIroM 3 i, BUKOPHCTOBYHOYM MOAM(IKOBAHUN MPOTOKOI CTpECy i3
3aHYPEHHIM Y BOJY 1 AI€I0 CBITNA; 3 epyna — ypH, SKi Micas iIMMOOLTI3aifHOTO CTpecy OTPUMYBaJH 0-KETOTITyTapar
(2 % po34mH i3 MUTHOIO BOJOI0) POTATOM 14 nHIB; 4 TpyIa — IIypH, SKUX MiJAaBaTH CTPECy MPOTATOM 3 THIB, Micist
qoro 14 nHiB yTpuMyBam 0e3 1ii cTpecoBux YnHHUKIB. [1]06 oTpumaru 611KoBi (hpaxiiii, 3acTOCOBYBaJIM TOMOTEHI3aIlit0
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i3 momanmpiiuM 1eHTpudyryBanHsaMm. Jlns BusHaueHHs koHreHTpaiii TBK-akTWBHUX TPOMYKTIB i aKTHBHOCTI
AQHTUOKCHJAHTHUX (epMeHTIB (KaTanasu i cynepokcui-aucmyrtasu, COJl) BUKOpUCTOBYBaiM CIEKTPOPOTOMETPHYHI
Metonu. J{ns ctarucTuyHOi 00poOKu 3acTocoByBanu kputepiii Kpackena-Boica.

Y MO3Ky CTpecOBaHUX TBapuH cIiOCTepiranu BiporinHe mijBuineHHs koHueHtpauii TBK-akTuBHUX MponyKTiB
TIOPIBHSIHO 3 KOHTPOJILHOIO Tpy1oro B 1,52 pazy (P < 0,05). Y tBapuH ni€i rpynu akrtusHicTs COJJ 1 karanasu 3pocTanay
7 Ta'y 2,7 pasy, BiIIIOBiTHO, TOPIBHSHO 3 KOHTPOJIEHUMHU IIypamMH. Y TPyIi TBAPHH, IO MiCIsI CTPECy YTPUMYBaIIUCS 3a
CTaHJAPTHHUX YMOB BiBapito MpOTSToM 14 1HIB, JOCTOBIpHHUX 3MiH KoHIeHTpamii TEK-akTHBHUX TIPOIYKTIiB MOPIBHSIHO 3
KOHTPOJIEM HE CIIOCTEpIrajy, aje aKTHBHICTh aHTHOKCHIAHTHUX (DePMEHTIB ILie JIMIaiacs BUIorw y 4,4 pasy st COJl
Ta B 1,8 pasy mis karamasu. Y Tpyii TBapHH, AKi MICISI CTPECYBaHHS MPOTATOM 14-1€HHOTO BiHOBICHHS OTPHMYBAIIN
0-KeTOIITyTapaT, He BHUBICHO BIPOTiMHO 3HAUymMX 3MiH y KoHIeHTpamii TBK-akTHBHHX TpOAYKTiB i aKTHBHOCTI
AHTHUOKCUJAHTHHUX ()EPMEHTIB MOPIBHIHO 3 KOHTPOJIEM.

OTpuMaHi pe3yabTaTd JIEMOHCTPYIOTh MOCTYIIOBE 3HIDKCHHS BMICTY OKMCHHX IIPOAYKTIB 3a (i310JIOTIUHOTO
BIJTHOBJICHHSI ITICJISI CTPECY BHACIIIOK BUCOKOT aKTHBHOCTI aHTHOKCHUIAHTHUX (DEPMEHTIB, aJie J0AAaTKOBE 3aCTOCYBaHHSI
0-KEeTOIVIyTapaTy BIIPOIOBXK 14-IeHHOrO BiTHOBJICHHS € €(DEKTHUBHINIMM JUIs HOpMai3aiii OajgaHCy OKCHIAaHTHO-
AQHTUOKCHJIAHTHOT CUCTEMH y MO3KY.

Mopo3s A.}, Tzuazan O.!, Ctpyrana I1.2, JIriota M.}, Bpoask 1.!, Cu6ipua H.!

BIUIUB EKCTPAKTY BYJIbb ®IOJIETOBOI KAPTOILII COPTY KOHI'O
HA MAPKEPHI TTOKA3HUKHU OKCUJIATUBHOI'O CTPECY V JIEMKOLIMTAX KPOBI II[YPIB
3A CTPEIITO30TOLMH-IHIYKOBAHOI'O LIYKPOBOT'O JIABETY
Ulbsiecokutl nayionanvruil ynieepcumem imeni leana @panka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
2 Wroctaw University of Environmental and Life Sciences, C.K.
25, Norwida, Wroctlaw, 50-375, Poland
morozannal 998@gmail.com
Moroz A., Dzydzan O., Strugata P., Liuta M., Brodyak 1., Sybirna N. EFFECT OF PURPLE POTATO EX-
TRACT OF THE BLUE CONGO VARIETY ON MARKERS OF OXIDATIVE STRESS IN RATS’ BLOOD LEUKO-
CYTES UNDER STREPTOZOTOCIN-INDUCED DIABETES MELLITUS. Administration of purple potato extract
of the Blue Congo variety to animals with DM led to decreasing of advanced oxidation protein products level, a slight
decrease in the level of TBA-reactive substances and an increase in the level of advanced glycation end-products com-
pared to the non-treated diabetic groups. Such results may represent the purple potato extract of the Blue Congo variety
as one of the potential antioxidant agents.

Hyxposwuii miadet (LI1) 1 TrIry — XpoHiYHE €HIOKPHHHO-O0OMIHHE 3aXBOPIOBAHHS 3 a0COIFOTHOIO HETOCTATHICTIO
IHCYIiHY, IO TPU3BOMUTH 0 IOPYIICHHS BYTJICBOJHOTO, JIMiIHOTO, OLTKOBOTO Ta BOJHO-COJNIOBOTO OOMIHIB i1
AKyMYJTFOBaHHS KiHIICBHX IMPOAYKTIB OOMiHY, SIKi ITOTAHO ENIMIHYIOTBCS 1 TPHUBAJIO HUPKYIIOIOTH y KpoBi. KiHIesi
MIPOIYKTH OOMiHY, OCOOJHMBO KiHIIEBI MPOAYKTH DITiKaMii OUIKIB IIa3mMu, GOPMYIOTh ‘““MeTa0oNiuHy 1maM’sITh”, 3a KOl
PO3BUTOK i IPOrpecyBaHHs Aia0CTHIHUX YCKIIATHEHb TPUBAE HABITH MICIS TOCSITHEHHS TITIKEMIYHOTO KOHTpoIto. 1106
3armo0irTi MeTadoNiYHIM, CTPYKTYPHHUM 1 QyHKIIOHAIEHIM TOpYIIeHHSM 3a LI/, TpuBae monryk HOBUX MPUPOTHIX
TIpenapariB Ha OCHOBI POCIMHHOI CUpOBUHH. [)kepesiamu 010J0T19HO aKTUBHUX PEYOBHH, IO CIIPHUSTIMBO BIUIMBAIOTH
Ha 3[10pOB’S JIIONUHH, € PPYKTH i oBoui. OHUM i3 HAHTIOIIMPEHIIINX Y CBITi OBOUIB € KapToIis. biomoriunuii ckman i
BIIACTHUBOCTI OYyIB0 (hionmeToBoi kapTormti copty Konro Bupdeni mano. ToMy MeTa poOOTH - TOCITIANTH BILIHB EKCTPAKTY
Oyp0 (ioneToBoi KapTornti copTy KoHro Ha MapkepHi TOKa3HUKH OKCHIATUBHOTO CTpecy (KiHIeBi MPOAYKTH TITiKaIlil
i okcunanii, TBK-mo3uTuBHI MPOAYKTH) y JEHKONHUTAX TeprUPeprudHoi KPOBi Ta HA 3MiHYy MacH Tijda TBapHH 3i
CTpPEnTO30TONXH-1HIyKoBaHUM [1/].

JocnimKkeHHST TpoBONMIM Ha Imypax-camipix JiHiT Wistar macoro 130-150 r [liabGer iHmykyBamm
BHYTPIIIHHOOYEPEBHUM BBEICHHAM CTPENTO30TOIMHY (55 MI/Kr Macw), po3unHeHOoro B 10 MM muTpaTHOMY Oydepi.
TBapuH Oymo momisieHo Ha 4 Tpynu: KOHTPOIb (1); KOHTPONBHI TBApWHH, SKAM BBOAWIH €KCTPAKT Oyinb0 (ioneToBol
kaproruti copty Korro (2); TBapusu 31 crpenrro3otoruH-inaykoBanum LIJ1 (3); TBapunau 3 11J], sxvM BBOIIUTH €KCTPAKT
Oyi160 (iomeToBoi KapTomti copty Konro (4). Teapunam 2-i Ta 4-1 rpyn TOCIHIKYBaHAN EKCTPAKT BBOIIIIH IIEPOPATBEHO
y KOHIIeHTparii 165 Mr/kr macu Tina ynponosx 14 mHiB.

AHani3zyouu 3MiHy MacH TiJla TBapyH, BUSBHIIH, 10 IPUPIicT Macu TBapuH 1-i Ta 2-1 rpym 3a 14 nHIB CTaHOBUB
22-24 1, Toni Ak y TBapuH i3 11/ maca Tina smeHnryBanacs Ha 19 . V tBapuH i3 L1, skuM BBOAMIM €KCTpakT Oyian0
¢ioneroBoi kapromti copry KoHro, He criocTepirajii IpupocTy MacH Tija, ane i He BinOyBanocs ii BTpatu. Y pe3ynbrari
eKCTIEpUMEHTAIBHUX JIOCTIIDKEHb OyJ0 BHSBICHO JOCTOBIpHE MHifBUINEHHS BMicTy TBK-O3UTHBHHMX NPOXYKTIB Ha
(hoHI 3HMKEHHS BMICTY KIHIICBHX NMPOAYKTIB TIIKAIll i oKcuaamii OUTKIB y jelikonuTax TBapuH i3 L/, mopiBHSHO 3
KOHTpoJIeM. BBenneHHs excTpakrty Oynb0 iomeToBoi kaprormi copty Korro TBapuaam i3 1] 00yMoBIIOBaIO TOCTOBIpHE
3HIDKCHHSI PiBHS KIHIIEBHX MPOMYKTIB OKcHIamii OUNKiB, 3HIKeHHs KoHIeHTpanii THK-mo3uTHBHUX TPOMYKTIB i
T IBUIIECHHS BMICTY KiHIICBHUX IPOAYKTIB TIIIKaIlii 10 3HAYCHBb Y TBAPHUH KOHTPOIBHOI rpynu. Taki pe3ylbTaTiH MOXKYTh
OyTH OOYMOBJEHI 3[aTHICTIO aKTUBHHX KOMIIOHCHTIB I[hOIO E€KCTPAaKTy (AHTOIlIaHIB y aleTHiIhoBaHI Qopmi Ta
(heHOKHCIIOT) 3B’s13yBaTH 1 HEHTpali3yBaTy BUCOKOPEAKIIHO3JaTHI CIIOIYKH, 30KpeMa, akTuBHI popmu Oxcureny. Tox
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3a niabery excTpakT Oynb0 (ioneToBoi kaproruli copTy KoHro BHsIBIIsSIE KOPUTYIOYHMH BIUIMB HA MapKepHI MOKa3HUKU
OKCHJIATHBHOTO CTPECY B JICHKOIMTAX.

Mysiccaposa K., 'izxkenbka O., €pimenxo H., Kapmam O., JIrora M., Cubipna H.

E®EKT ®OTOBIOMOAYJIALIIMHOI TEPATIII HA MOP®O®YHKIIIOHAJIBHI BJIACTUBOCTI
EPUTPOIIMTIB KPOBI 3A YMOB CTPEIITO30TOLMH-IHIYKOBAHOI'O IYKPOBOI'O AIABETY

Jlvsiscoruti Hayionanvhutl ynigepcumem imeni leana @panxa
syn. I pyuescovroeo, 4, m. Jlvsis, 79005, Yrpaina
nataliya.yefimenko.lnu@gmail.com

Muyassarova K., Hizetska O., Yefimenko N., Karmash O., Liuta M., Sybirna N. EFFECT OF PHOTO-
BIOMODULATION THERAPY ON THE MORPHO-FUNCTIONAL PROPERTIES OF BLOOD ERYTHROCYTES
UNDER STREPTOZOTOCIN-INDUCED DIABETES MELLITUS. It was shown the decreasement of washed
erythrocyte's membranes resistance to acidic hemolytic in group of animals with streptozotocyn-induced diabetes, but
applying low-intensity blue radiation under during diabetes mellitus improved this index.

Cepen YMHHUKIB, SKi BUKITUKAIOTh YCKIAAHEHHS IyKpoBoro miadety (L), okpim rineprimikeMii, HEAOCTaTHEOTO
(hyHKIIOHYBaHHS [3-KJIITHH Ta iHCYIIIHOBOI PE3UCTEHTHOCTI 3aIy4eHi TOJaTKOBI TPYIH (aKTOPiB pU3HKY — CTPYKTYPHO-
(hyHKIIOHATBHI MMOPYIICHHS CHCTEMH KpoBi. ChOTOHI aKTyaJbHOO MPOOIEMOIO JIMIIAETHCS HEOOXiAHICTh MOIIYKY 1
3aCTOCYBaHHS ITPUHITUIIOBO HOBIX METO/IB y KOMIUTEKCHi Teparii LI, oganM i3 sikux Moske Oyt poTodiomMoxymsiiiina
tepamis (OBMT). [lix yac mikyBaHHS 3aXBOPIOBaHb PIi3HOI €TIONOTIT BCe YacTille BUKOPUCTOBYIOTh HEKOT€PEHTHE
CBITJIONIOZIHE BHITPOMIHIOBAaHHS. SICKpaBO BUpakeHHU OiOperylsTOpHHH e(peKT BUHHMKAE 33 YMOB 3aCTOCYBAaHHS
CHHBOTO CBITJIa, 30KpEMa, BiZIOMO ITPpO HOTro 3HEOOMIOBANIBHY [Iit0. BBaXkatoTh, 110 BIJIMB ONTHYHOTO BUITPOMIHIOBaHHS
B niamazoni 420-480 HM 371HCHIOETHCS Yepe3 akBacTpyKTypH Oionoriunux tkanuH (Kapannpamos, 2013).

Mera po6otu - nocniauty BruiuB @®EMT cHHIM CBITJIOM Ha KiIBKOCTI €PUTPOLIUTIB 1 PETUKYJIOIHTIB, 8 TAKOXK Ha
CTIHKICTB 10 KMCJIOTHOTO I'eMOJIITHKAa MEMOpaH epUTPOIMTIB KPOBI LIIyPiB 32 yMOB CTPENTO30TOIMH-1HyKoBaHoro L{/1.

Jocmian npoBoguiM Ha miypax-camipix macoro 120-180 . Teapwum Oynu posfineHi Ha 4 Tpynu: nepuia —
KOHTPOJIb; Opyea — OTIPOMiHEHA CHHIM CBITIOM; mpems — TBapuHU 3 LIJ1; uemeepma — tBapunm 3 11/1, sikux mignaBanu
OTIPOMiHECHHIO.

LI irgykyBamu BHYTpPIIITHHOOYEPEBHHHAM BBEIEHHSIM crpenTtozoronmHy (6 Mr/100 r). BuxopucroByBamm
TBapHH i3 piBHEM IJIIOKO3U y KpoBi Oinpmie 14 MM. OnpoMiHeHHS CHHIM CBITJIOM (IOBXHHA XBII 470 HM, 3aranpHa
notyxHicTs 150 MBT) mpoBoawy nounHatouu 3 14-ro gus nicns inaykuii /] monenno ynpoxorx 10 nHiB (TpuBaicTh
OTIPOMiHEHHSA 5 XB).

VY pesynbrari IpOBeAEHOIo JO0CIiKEHHS He 0YII0 BiAMIY€HO BIPOTiAHUX 3MiH KiJIbKOCTI €PUTPOLMTIB Y )KOAHIH
rpyni TBapuH. HaromicTh BMICT peTHKYJOLMTIB y KpoBi HiypiB 3a ymoB LI 3pocrae y 2,5 pasy. 3acTocyBaHHsS
OBMT cuHIM CBITJIIOM 3MEHIIYBaJIO KUIBKICTh IMX KIITHH B 1,5 pa3dy MOpIBHSHO 31 3Ha4YE€HHSM Yy HEONPOMIHEHHX
tBapuH i3 II/]. 3a ymor 11/l HamMu MOKa3aHO 3HIKCHHS CTIMKOCTI PUTPOIMTIB IUILHOI KPOBi JO Iii KHUCIOTHOTO
reModiTuka. OMpoMiHEHHS CHHIM CBITJIOM 301JIBIITyBaIO TPUBAIICTE TEMOJIi3Y Ta 3MEHITYBaJIO KUIBKICTh MAKCUMAJIEHO
nporeMoJizoBanux epurpouutis 1o 30,87+1,41 % mopiBHAHO 31 3Ha4eHHSAMU Yy rpymi TBapuH i3 L[] (40,67+3,81 %).
BinMideHO MOSIBY MBOIMIKOBHX KPHBHX T'eMOII3y CPUTPOLUTIB, sIKi OyIM BIAMHTI Tpudi (Di310JOTIYHHM PO3YHHOM.
[TokazaHo, 110 y KOHTPOIIi BiMHTI EPUTPOIUTH TeMOIi3yIOTh moBinpHime mopiBHsaHO 3 L/, Ilig gac ompomiHeHHS
3a /] BimOyBaeThCs 3HIKEHHS MaKCHMAJIBHOI 9aCTKH TEMOJII30BaHNX BIJIMUTHX BiJl TTa3MH €PUTPOLUTIB B 1,6 pa3y
MOPIBHSAHO 3 THM CaMHM ITOKa3HUKOM y HEOIPOMIHEHHX TBapHH.

Orxe, ®BMT cuHiM CBITIIOM Mana MO3UTHBHUI BIUIMB Ha CTPYKTYPHO-(PYHKIIIOHAJIBHUN cTaH MeMOpaH
EPUTPOLIUTIB LIYPIiB 32 eKcriepuMeHTanbHoro L1J], 1110 BUSBISIIOCH Y MiABHIEHH] IXHBOT CTIHKOCTI IO Ji1 KUCIOTHOTO
reMOJIITHKA.

Mukyubka 1.
JOCIIIKEHHS MEXAHI3MIB IUTOTOKCUYHOCTI IOHIB Co?*" HA EPUTPOLIUTH JIFOJJUHU
Joneyvxuii nayionanvruil ynieepcumem imeni Bacuns Cmyca
eyn. 600-piuus, 21, m.Binnuya, 21021, Ykpaina
mykutska.i@donnu.edu.ua

Mykutska I. INVESTIGATION OF CYTOTOXICITY MECHANISMS OF Co* IONS ON HUMAN’S
ERYTHROCYTES. Human red blood cells were incubated for five hours at 25°C in the oxidizing media, containing
1.0x10* M ascorbic acid (AscH), 5x10° M Co*", Na-phosphate buffer (0.015 M, pH 7.4), 0.15 M NaCl. During the
experiment the following parameters were recorded: the content of extracellular and intracellular hydrogen peroxide,
membrane bound hemoglobin and the its ligand forms, the distribution of ligand forms in the cytoplasmic fraction of
hemoglobin, superoxide dismutase and catalase activity of erythrocyte surface and cytoplasmic fraction, the content of
glutathione and SH-groups of proteins.

KoGanst (II) BxoauTs 10 ckiiafy nianokobanaMiny (Bitamin B, ), 10 € HEOOXiaHAM JUIS yTBOPEHHS €PUTPOLIUTIB.
3aBAsKM 37aTHOCTI CTHMYNIOBAaTH CHHTE3 remomno0iny i eputporoe3 Co(Il) icTopmuHO BHKOPHCTOBYBaNM ISt
JIKyBaHHS IEBHUX THUITIB aHEMiH.
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VY mnasmi kposi Co(Il) 3a3Buuaii 3B’s3anuii 3 Oinkamu. BinbHi Honu Co(Il), 3aBasku BHCOKIH 31aTHOCTI /10
KOMILJIEKCOYTBOPEHHSI, MOXYTh JIETKO OKHCHIOBAaTHCSI pO3uMHEHMM KucHeM 1 mepexogutu B Co(lIl), mo € cunpHuM
okucHukoM. Y 1pomy pasi Honu Co(Il) Ta Co(Ill) MoxyTs OyTH 3amydeHi J0 peakuid yTBOPEHHS aKTUBHHX (opm
Oxcureny (A®O) i okucHol monudikanii 6inkiB kmituH. BinbHi Honn Co(Il) MoXyTh naBaTé TOKCHYHI eeKTH 3a
paxyHOK B3a€EMOII1 3 HU3KOO OIOJNIOTIYHUX PELENnTOPiB i OUIKIB, CTUMYJIIOIOYH ITPU [[bOMY TI€peOdir pi3HUX MPOLECIB Y
KJTiTHHax. MeTa Hamoi podoTH nosnsiraia B gociimkerHi BrumBy HoHiB Co(Il) i ackop6ary Ha CTaH OKMCHO-BiIHOBHUX
MIPOLIECIB B €PUTPOLIUTAX 1 CTYNEHS 3aIy4€HOCTI B Il MPOLIeCH MeMOpPaHO-3B’13aHOTO TeMOrIO0iHY.

Eputporuty, BiAMUTI BifI U1a3MH, pO3MilyBaiu y cepeoBuiii Na-pocdaraoro 6ydepy, mo mictus 10 M ioHis
Co(II), 10* M ackop6inoBoi kucioru ta 0,15 M NaCl. Knituau iHKyOyBaiu y [[bOMY CEpPEIOBHUII TPOTITOM 5-TH TOJI.

YrpomoBx 4Yacy eKCIIEpUMEHTY BH3HAdaJld BMICT 103a- 1 BHYTPIIIHBOKIITHHHOTO NEPOKCHIY BOJHIO,
MeMOpaHO3B’s13aHOTO TeMOTIIO0IHY Ta Horo JirangHuX GopM, PO3IOILT TiraHAHNX (GOPM Y CKIIal HUTOIIa3MaTHIHOT
(bpakiii reMorIo0iHy, CyNepOKCHIIMCMYTa3Hy i KaTraja3Hy aKTUBHICTh MOBEPXHI CPUTPOIUTIB 1 ITUTOILIA3MATHIHOT
¢paxkuii, BMicT mryrariony i SH-rpyn 6inkis.

TokazaHo, mo cucrema AscH - Co?" Mae IPOOKCHIAHTHI BIACTHBOCTI.

Ex3oreHHuii okucHHi cTpec, o0ymoBieHuil yrBopenHsiM ADO B pesymsrari B3aemonii ioHiB Co?* 3 AscH,
BUKJIMKA€ BHYTPIINIHBOKIITUHHUN OKHCHIOBAJBHUI CTpeC, SIKMH 3 4YacoM IPH3BOIUTH 10 MOPYLICHHS pPETOKC-
Oamancy eputponutiB. [IoCTymIOBO B epUTPOIMTAX 3HIKYETHCSA BMICT Tirytationy i SH-rpyn 6inkis. Yepes 90 xB Big
MOYaTKy EKCIIEPUMEHTY BMICT MEMOPaHO3B’ S3aHOTO T€MONIOOIHY 3HMXKY€ThCS HAIOJIOBHHY. AJie BiH 3aJMIIA€THCS
(YHKIIOHATTFHO-aKTHBHUM.

BcranoneHo, 10 BMICT OKCHTEMOTIIO0iHY B MeMOPaHO3B’ 13aHii (pakiii KOpemroe 3i CyIepoKCHATUCMYTa3HOIO
akTHBHICTIO. L{e peecTpyeThcs Ha MOBEPXHi KIIITHH. PiBeHb KaTaga3HOi aKTHBHOCTI MOBEPXHI €PUTPOLIUTIB 3MiHIOETHCS
HE3HAYHO.

Lleii paxr nae mincTaBu BBaXKaTH, MO (YHKIIIIO 3aXUCTY €PUTPOLMTIB BiJl 30BHIIIHHOTO BILIMBY aKTHBHHX (opM
OxcureHy BUKOHY€e MeMOPaHO3B’i3aHUI TreMOIIO01IH.

Haniiiuyk B.. Hukoaaiiuyk I.

BIOXIMIYHI MAPKEPU ®YHKIIOHAJIBHOI'O CTAHY HUPOK
3A YMOB JINCBAJIAHCY MAKPOHYTPIEHTIB Y XAPYOBOMY PAIIIOHI
Yepuiseyvruil Hayionanvuuil yHieepcumem imeni IOpia dedvkosuua
eyn. Koyrobuncokozo, 2, m. Yepnisyi, 58012, Ykpaina
vasiapaliychuk@ukr.net

Paliychuk V., Nykolaichuk I. BIOCHEMICAL INDICATORS OF THE FUNCTIONAL STATE OF THE KID-
NEYS UNDER THE CONDITIONS OF MACRONUTRIENTS IMBALANCE IN THE DIET. The appearance of
albumin in the urine of rats was detected under the conditions of macronutrients imbalance, indicating the development
of microalbuminuria. At the same time, sucrose overconsumption is a key factor in increasing serum creatinine content

in rats while reducing its clearance, and indicates impaired renal filtration capacity.

ApnarrraniifHi 3MiHH, SIKi BiTOyBarOThCS Y BIANOBIAb HA AMcOATIaHC HYTPI€EHTIB, JOCUTH 9acTO (JOPMYIOTh 3arajbHy
JIAHKY TTaTOTeHe3Yy T. 3B. HAOTEHHHUX, a00 CTPECOPHHX 3aXBOPIOBAHb, SKi PO3MISIAIOTHCS K 3aXHCHI KOMIIEHCATOPHI peaKiii
1 BacHe marosoriuni 3minu (MensankoBa, 2014; Stanhope, 2016). Tak, HeOCTAaTHICTH MPOTEIHY B XapuOBOMY pAIioHi
3HAYHOIO MIpOIO TIO3HAYAETHCSI HA TKAHWHAX ITBH/IKOOHOBIIIOBAHUX OPraHiB (IIEUiHKM, HAPOK, CEJIE31HKH TOIIO), TOI SIK
HaJIMipHE CIIOKHMBAHHSI BUCOKOBYIJICBOIHOI 1Ki BUCTYIIa€ OCHOBHUM (DAaKTOPOM YpaXKEHHS HUPOK.

Crnemm¢piuanM MapkepoM (DYHKIIOHAIBHOI 3aTHOCTI HUPOK Y KIIIHIKO-O10XiIMIYHIN TPaKTHIl € KOHIEHTparis
KpeaTHHiHy B CHPOBATIIi KPOBi Ta HOTO KIIIPEHC, 10 BioOpakae (ibTpariiiiHy 30aTHICTh HUPOK, OCKUTBKY TaHUH METa0oJIiT
He Tiyisirae peadbcopOuii y npokenManbanx KaHablx (Dixon, 2017). ¥V cywacHiit miteparypi (Umeres-Francia, 2018)
MapKepoM OLIBII paHHIX 03HAK MOPYIICHHS pOOOTH HUPOK BBAXKAETHCS MIKPOATEOYMIHYPIsL, IO € PE3yJIETaTOM i IBUIIEHOT
BTpaTH anbOyMiHY 31 CHPOBAaTK{ KPOBI Uepe3 eHI0TENiH, a I1e MPU3BOANTD JI0 CHCTEMHOI €HI0TENIalTbHOT JUCQYHKIIII.

Mera naHoi poOOTH — OIUHUTH OCOONHMBOCTI (DYHKI[IOHAIFHOTO CTaHy HHPOK IIypiB 3a piBHEM KpeaTHHIHY B
CHpPOBATIIi KPOBi Ta HOTO KIIIPEHCOM, EKCKPELi€lo abOyMiHy 31 CeUero 32 YMOB Pi3HOTO 3a0€3MeUeHHsI XapuOBOTO parioHy
TIPOTETHOM 1 caxapo30I0.

HamiBcuHTETHYHI paIlioHu A7 TBAPHH MOJISITIOBAITN BiIIIOBITHO 10 peKOMeHAaIiit American Institute of Nutrition
(Reeves, 1993). KonTponsHa rpymna niypiB ClIOKHBaIa paiioH, 30aJaHCOBaHHH 3a BCIMa HYyTpiEHTaMH. 3 METOIO CTBOPEHHS
JIIMEHTApHOI JIeNpHBalii IPOTEiHy NIypi OTPUMYBAIN HHU3BKONIPOTETHOBUI parlioH, mo MmictuB 1/3 moboBoi morpedu
6inka (Kopylchuk, 2014). [lieTy 3 BUCOKMM BMIiCTOM caxapo3H MOZAETIOBAIH BiIIOBIHO 10 pekoMmeHnaniit (Fernandes-
Lima, 2015). 4-ta rpymna TBaprH Ha TJIi HECTa4i XapyOBOTO IPOTEIHY CHOXKMBAJIA HAMIPHY KUIBKICTh caXxapo3u.

PesynpraTy mpoBeeHNX HAMHM JIOCII/DKEHb ITOKa3ally, 0 MiJABUIIEHHS KOHIEHTpAIlil KpeaTnHiHy B CHPOBATII
KpOBI IIypiB i3 OAHOYACHUM 3HIKEHHSIM HOTo KIIPEHCY CIIOCTEpIraeThes JIMIIE 332 YMOB CIIOXKMBAHHS XapyOBOTO
pamioHy 3 Ha/UIMIIKOM Caxapo3W, HE3aJeXHO Bl KUIBKOCTI HaAXOMKeHHS mpoteiny. KpeatwHiH — me daxkTudHo
TIPOIYKT MepeTBOpeHHs KpeaTnHpocdaTy B M’s13aX, KU 3a3BUYall BUPOOISETHCS OPraHi3MOM 13 TTIEBHOIO IIBHUJKICTIO,
He peabcopOylourch y HUPKOBHX KaHAJbLAX 1MoBTOpHO (Jabary, 2006). Tomy 3HMKEHHS BHBEACHHS KpEaTHHIHY 31
ceyero 3a JIAHWX eKCIIEPUMEHTAIBHUX YMOB CBITYHTH PO 3HIKEHHS KITyOOUKOBOT (hIbTpartii HUpOK.
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Bonnouac y Bcix JOCHIOHHUX TPyIax TBapHH CIIOCTEPIracThes MOsiBa albOyMiHY B Cedi, 10 XapaKTepU3YETHCS
PO3BUTKOM MiKpOaJIbOYMIHYpii 3 HAHBUPa)KEHIIMMH 3MiHaMH 32 YMOB ITO€IHAHOT I IBOX HECTIPUATIMBUX (aKTOPIB —
JedinnTy NmpoTeiHy Ta HAUIMIIKY caxapo3W B XapyoBOMY palioHi. Y Mipy 30UIbIICHHS MiKpoaabOyMiHypii Moxe
BiIOyBaTHCS 3MiHA CTaHy MOJOIMTIB — BUCOKOCIICIIAi30BAHUX KJIITHH (IITBTPAIfHOT CUCTEMU HUPOK, YHACHIIOK
301IBIICHHS B HUX aKyMYJIALii OiKa, sSIKMi Yy HaMIpHIH KUTBKOCTI BUSIBIISIE TOKCUYHUH €(EKT.

OTxe, 3a yMOB aucOanaHCy MaKpOHYTPIEHTIB y XapuoBOMY paIliOHI HIypiB 3apeecTPOBAaHO PO3BUTOK
MiKkpoanbOyMiHypii. BopHoYac CHOKMBaHHS HAJUTUIIKY Caxapo3W BHCTYNAae KIIOYOBUM YWHHUKOM ITiBHICHHS
BMICTY KpeaTHHiHy B CHPOBATI[i KPOBi LIypiB 3 OJHOYACHUM 3HIDKEHHSIM HOTO KIIIPEHCY, Ta BKa3y€ Ha MOPYIICHHS
(inpTpaniiHoi 31aTHOCTI HUPOK.

Herpun T., Haranescoka M., Cubipna H.

3MIHU JIIIHOI'O [TPO®UIIO il OKPEMUX T'EMATOJIOITYHUX [TOKA3HUKIB
KPOBI LIIYPIB 3A JHITIA-IHAYKOBAHOI'O METABOJITYHOI'O CUHJIPOMY

Jlvsiscoruti Hayionanvhutl ynigepcumem imeni leana @panka
syn. I pyuescovroeo, 4, m. Jlvsis, 79005, Yrpaina
eurusvermeer@gmail.com

Petryn T., Nagalievska M., Sybirna N. MODIFICATIONS OF LIPID PROFILE AND INDIVIDUAL HEMA-
TOLOGICAL INDICES OF RAT’S BLOOD IN LIPID-INDUCED METABOLIC SYNDROME. The development of
metabolic syndrome is characterized by a violation of both lipid and carbohydrate metabolisms, which is accompanied
by changes in the hematological parameters of the blood. The established changes may be one of the reasons for the
development of cardiovascular diseases that accompany the development of the investigated pathology.

MeTabomiyHIi CHHAPOM — II€ CHMIITOMOKOMIUIEKC, IO TO€IHYE IHCYIIHOPE3UCTCHTHICTh, TiNEpPITiKEeMIto,
aboMiHabHE OXKHPIHHS, TUCIIMiAEMil0 W apTepianbHy rineprensiro. JlieTa 3 BUCOKMM BMIiCTOM XHpiB e(peKTHBHA
JUTA IHAYKIIi TinepriiikeMii, iHCyTiHOPE3UCTeHTHOCTI, AUCTIMiIeMil Ta 301IbIICHAS BMICTY BUIBHHUX JKUPHUX KHCJIOT Y
KpOBI.

3pocTaHHsl KIUIBKOCTI BHIIMX JKHUPHHUX KHCJOT TIPU3BOIUTH [0 TOCWICHHS CHHTE3y TPHUIIILEPUIIB 1
arostinonporeiny B, Ha sikuii O6ararti Jinonporeinu HU3bKOT ibHOCTI. [ToKa3aHo, 0 HAUTHIIOK )KUPIB y XapuyBaHHI
3yMOBITIOE 301IBIIICHHS KHPOBOi MAacH, 3pOCTaHHsI KOHILEHTpALIl X0JIeCTepoIly, TPUIIILEPUIIB, JISNITHHY, IHCYIIIHY Ta
3HIDKCHHSI KOHIICHTPAIIIT JTIMOMPOTETHIB BUCOKOT IITBHOCTI i aIMITOHEKTUHY Y TUIa3Mi. BicuepanbHa )KUpoBa TKaHUHA
€ OipI MeTaboJIIYHO aKTHBHOIO 1 CHHTE3y€ 3HAuHO OUIBIIY KUIBKICTH O10JIOTIYHO aKTHMBHUX CEKPETOPHUX OiJIKIB,
TaKUX SIK 1HT10ITOp aKTUBATOPA IJIa3MiHOTEHY, 110 CIPUSIE NOPYIICHHIO TeMOCTa3y KPOBi.

Mera po0OOTH - TpoaHati3yBaTH 3MiHH OKPEMHUX ITOKa3HHUKIB JiITiAHOTO podiiro, a Takok MopdodyHKIiOHANEHI
3MIHU KJIITHH KPOBI 3a IHAYKIIi METa0O0IIYHOTO CHHAPOMY BHCOKOIIMITHOO JIIETOTO.

Jns cTBOpEeHHS MOAeNi Ji€T-iHAYKOBAaHOTO METaOONIYHOTO CHHIPOMY TIICIs CEMH JHIB aKITiMaTH3amii
KOHTPOJIbHUM TBapHHaM 3TOA0OBYBaJIM CTaHAAPTHHI KOPM 1a00paToOpHUX TBapHH (BMICT xupy 6,0-6,3 % Bix 3aramsHOl
MacH KOpMY), HAaTOMICTh JIMHiA-IHAYKOBaHUHA METaOOMIYHUI CHHAPOM BUKIHMKAIHN CIIOXHBAHHSAM TpoTsaroM 42 ni6
nietwn, 30aragenoi imigamu (BMicT xupy nocaras 40 % macu kopmy). Ha 7, 14, 21, 28, 35 ta 42-ry no6u 3xiicHIOBaIN
KOHTPOJIb MacH Tijia TBapuH. Ha 42-ry 100y eKCIepuMEHTY MPOBOIWINA TECT TOJEPAHTHOCTI J0 IJIFOKO3U 1 TBApUH
BUBOJINIIN 3 €KCIIEPUMEHTY.

AHaJTi3yI0uH 3MiHY MaCH TijIa TBAPUH 33 EKCIIEPUMEHTAIBHOTO METa00IIYHOTO CUHAPOMY, BCTAHOBILUIH 3POCTAHHS
Macu Tina Ha 14 i 21-m1y 100y ekcriepuMeHTy, BimoBitHO Ha 5 1 2,5 % 110710 TaKOro NPUPOCTY B KOHTPOJIBEHUX TBApHH.

BcraHoBieHO, 1110 KOHIEHTpALis TPUIITILEPHUIiB 32 METa00IIYHOTO CHHAPOMY 301IbIIMIIacs Ha 26,4 % MOopiBHAHO
3 KOHTposeM. PO3BHTOK MeTabONIYHOTO CHHIPOMY CYNPOBOKYETHCS 3HIDKCHHSIM KOHIEHTpALil JIMONpOTEiHIB
BUCOKOT miibHOCTI (Ha 7 %), Ha (OHI 3pOCTaHHs KOHLEHTPAL] JIMONPOTEiHIB HU3bKOI HIibHOCTI (Ha 53 %). Takox
Oymo 3adikcoBaHO 30UIBIICHHS KOHIEHTpaLii 3arajJbHOT0 X0oJIecTeposry Ha 75 % om0 TBapHH, sIKi nepeOyBain Ha
CTaHIapTHiH AieTi. PO3BUTOK MimiA-iHAYKOBAaHOTO METa0OIIYHOTO CHHAPOMY CYIIPOBOMIKYETHCS 3pOCTAHHIM KiJTBKOCTI
epUTPOLHTIB 1 BMicTy remontobiny Ha 17,8 ta 99 % BigmoBinHO, Ha (OHI 3HMKEHHS KUTBKOCTI PETHKYJIOIWTIB,
10 BKa3y€ Ha MOPYIICHHS OallaHCy MIX yTBOPEHHSM 1 JECTPYKII€I0 YEepPBOHHUX KpPOB SHUX KmiTHH. llopsn i3 mum
BCTaHOBJICHO 301TBIICHHS KUTBKOCTI TIedkonuTiB Ha 33,6 % i He3HauHi 3MiHM y JelikonuTapHiil popmymi. Bcranosneni
3MIHH JIMITHOTO MPOQIII0 Ta TeMaToJIOTIYHNUX MOKAa3HHUKIB 32 MEeTabOIIYHOTO CHHIPOMY MOXYTh JIeKAaTH B OCHOBI
PO3BUTKY CEpLIEBO-CYANHHUX 3aXBOPIOBaHb, L0 CYNPOBOKYIOTh JOCIIIXKYBaHy MaTOJNOTIIO.

Hucanyun Q.. Haranescoka M., Cubipua H.

CTAH ITPOOKCUJAHTHO-AHTUOKCUJAHTHOI PIBHOBATU KJIITUH
MMEYIHKU 3A YMOBU METABOJIIYHOI'O CUH/IPOMY
Jlvgi6covruil HayionanvHull ynieepcumem imeni leana @panka
syn. I pywescokoeo, 4, Jlvsis, 79005, YVrpaina
pysanchyn862@gmail.com
Pysanchyn O., Nagalievska M., Sybirna N. PROOXIDATIVE-ANTIOXIDANT BALANCE LIVER CELLS
UNDER THE CONDITIONS OF METABOLIC SYNDROME. Carbohydrate-induced and lipid-induced metabolic
syndrome are accompanied by an increase in the amount of carbonyl groups and changes in antioxidant enzyme activity.
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MerabomniuHuii CUHIAPOM (CHHIPOM IHCYITIHOPE3UCTEHTHOCTI, cuHApoM «HoBoro city», cunimpom X) — 1e
KOMILJIEKCHUH CTaH OpraHi3My JIFOIMHH, [0 BU3HAYA€THCS HAsIBHICTIO NATOr€HETHYHO B3aEMOIIOB’ I3aHUX METa0O0IIYHUX
PO37a/IiB ByIJIEBOJHOTO 1 JTiMmiqHOTro 0OMiHiB. Takuii cTaH XapakTepu3yeThes MOPYIICHHSIM TOJIEPAHTHOCTI 0 IVTFOKO3H
y TO€HAHHI 3 TiNepiHCYTiHEMIi€l0, MiIBUILCHHSAM PIiBHS TPHUIIILEPUIIB, 3HWKEHHSAM DIBHS JIIONPOTETHIB BUCOKOT
LIIJIBHOCTI, a0JJOMIHAIBHUM OXKHPIHHSM 1 apTepiaibHOIO TiepTeH3IE0.

MeraboniuHii CHHAPOM CYIPOBODKYETHCS HAANPOAYKIIEID AKTHBHUX (OpPM OKCUTEHY, SK HacCIiJIoK
MOPYINYEThCS PYHKIIOHYBaHHS aHTUOKCHIAHTHOT CHCTEMH OpraHi3My.

LleHTpanbHUM OpraHoM OOMIHY PEYOBWH, y SIKOMY IHTEHCHBHO BiJOyBarOThCSI OKMCHO-BIJHOBHI peakiii, €
HeviHKa.

Cepen peaxiii, siKi 1HIIIIOIOTh BiJIbHI paJyKalH, € PEaKIlis JaHIFOrOBOrO OKMCHEHHS JIiMiIiB, 110 NPU3BOAUTD
JI0 NECTPYKIil KIITHHHUX MeMOpaH 1 SK HacJliZoK - 70 PyHHyBaHHS KIITHH rediHku. OfHaK y HOpMi B KIIITHHaX
GilopasMKalld MiATPUMYIOTBCS Ha ONTHUMAJIBHOMY DIBHI 3aBISKM HasBHOCTI CKJIaJHOI CUCTEMH aHTHOKCHJIAHTHOTO
3aXUCTY, 110 BKIIOUa€e (pepMEHTH CyNEepOKCUATUCMYTa3y, KaTala3y Ta [IyTaTiOHIEPOKCHIA3Y.

Mera Hamoi poOOTH - TOCTIINTH CTaH NPOOKCHAAHTHO-aHTUOKCHIAHTHOT PIBHOBArd KJIITHH MEYiHKH 32 YMOBU
MeTa0O0JIIYHOTO CHHIPOMY.

J1n1st cTBOpEHHS MOJIEI1 JIIET-1HIyKOBAaHOTO METAa00JIIYHOTO CHHIPOMY ITiCIISl CEMH JIHIB aKiIiMaTh3allii KOHTPOJIbHI
TBapHHU CIIOKMBAJIM CTAHJAPTHUH KOPM JUIs TaOOpaTOpHUX TBapUH (BMIcT xkupy 6,0-6,3 % 3araibHOro CIIOKWBaHHS
eHepril), a Jini-1HIyKOBaHUH MeTaOONIYHNI CHHPOM BHKJIMKAJIH CIIOKMBaHHIM YIPOAOBXK 28 1i0 aieTw, 30araueHol
nminigamu (BMict xupy nocsiraB 40 % yciei crioxurtoi eHeprii); JkepesaoM J0NaTKOBUX JIIMIAIB CIyryBajia OJMBKOBa
oiis, Oarara Ha MOHOHEHACHYCHI >KUPHI KHCIOTH. HatoMmicTh ByIIeBOA-iHIYKOBaHMH ((PPYyKTO30-1HIYyKOBAaHHN)
MeTa0OIIYHUI CHHAPOM BUKIIMKAJIHN, BUTIOIOI0YH TBaprHaM BianosiaHoi rpynu 10 % po3unH GpyKTo3H, SKUH TBAPUHU
CIO’KHMBAJIH 3aMiCTh MUTHOT BOIM BIPOIOBXK 42 1i0.

BcranoBneHo, 10 BYIVIEBOA-IHIYKOBAaHMH METaOONIYHUA CHHIPOM CYMPOBO/DKYETHCS 3POCTAHHSAM BMICTY
KapOOHUIBHUX Ipyn B 1,3 pasy, a ninia-iHaykoBaHui — y 6,6 pa3y, MOPIBHSHO 3 KOHTPOJIEM.

Po3BHTOK SIK JIiMiJI-, TaK i ByIJIEBOA-1H/yKOBaHOTO METa0O0IIYHOTO CHHIPOMY 3YMOBITIOBAaB Y TOMOT€HATaX KIIITHH
TICYIHKH MTOPYIIEHHSI aKTUBHOCTI ()epPMEHTIB aHTHOKCUIAHTHOTO 3axucTy. OTXe, pO3BUTOK METa00IIYHOTO CHHAPOMY
CYIPOBOJKYETHCSl MTOPYIIECHHSIM MTPOOKCHIaHTHO-aHTHOKCUIAHTHOTO OajJaHCy KIIITHH, IO B KIHI[EBOMY pPE3yJbTaTi
MOK€ TIPU3BECTH JI0 TMOPYIICHHS (QYHKIIOHYBaHHS KIIITHH MEYiHKH.

Pomanos C., Cadbagamka M., Cubipna H.

AHTI/IOKCI/II[AHTHI/II}‘I E®EKT KOHIEHTPATY IMPUPOJHOI'O ITOJI®EHOJIBHOI'O KOMITJIEKCY 3
YEPBOHOI'O BUHOI'PA/THOI'O BUHA 3A EKCITEPUMEHTAJIBHOI'O ITYKPOBOI'O AIABETY
Jlvsiscokutl nayionanvnuil ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
sergij8romchyk@gmail.com

Romanov S., Sabadashka M., Sybirna N. ANTIOXIDANT EFFECT OF RED WINE POLYPHENOL COM-
PLEX CONCENTRATE UNDER DIABETES MELLITUS. Modern conception tends to regard diabetes mellitus as a
clinic syndrome that is characterized with abnormal levels of glucose with development of various complications. An
increase of glucose level is crucial factor that leads to oxidative and nitrative stress and elevation of ROS levels. Red
wine extracts contain polyphenol complexes with antioxidant properties that could be used in diabetes mellitus therapy.
This study estimates the influence of red wine natural polyphenol complexes concentrate on redox balance in heart tis-
sues in normal and diabetic rats.

3rifgHo 31 Cy4acHOIO KOHIICIIIE€I0, ITYKPOBHUA AiabeT po3IIsAaloTh He SK 3aXBOPIOBAHHS, a K KIIHIYHUN CHHIPOM,
[I0 XapaKTepU3YyeThCs AHOMAJBHO ITJBHUINCHUM DPIiBHEM IIIOKO3U Ta PO3BUTKOM XPOHIYHUX MiKPOBACKYJSPHHX,
MaKpOBACKYIIPHHX 1 HEHPOITaTOIIOTIYHAX 3MiH.

Y 4epBOHOMY BHMHOTPAJHOMY BHHI MICTAThCS TMONI(EHONBbHI CIONYKH, IJIS SKHX XapakTepHa 3IaTHICTh
3HEIIKO/DKYBAaTH aKTHBHI ()OPMH OKCHT€HY M aKTHBHI ()OPMH HITpPOTEHY. 3aBASKH I[bOMY ITOJi()EHOIBHI CIIOIYKH
BHUHOTPATHOTO BUHA MOXYTh OyTH BHKOPHCTaHi y NpOQiIaKTHII 4d Teparii 3aXBOPIOBaHb, IO CYNPOBOIKYIOTHCS
PO3BUTKOM OKCHAATHBHO-HITPATUBHOIO CTPECY, B T.4. I[yKPOBOTO AiadeTy.

Merta poOOTH - TOCHIANTH aHTUOKCHAAHTHI e)eKTH KOHLIEHTPATy MPUPOAHOTO MONi()EHOIBHOTO KOMILIEKCY i
Vitro Ta in vivo y cepLieBOMY M’s3i IypiB 3 eKCIICPHMEHTAIbHUM IIyKPOBUM J1iabeTOM.

BcTaHOBIICHO, 110 KOHLIEHTPAT HPHPOTHOrO IOJi(EeHOIBHOrO KOMIUIEKCY 3 YEpPBOHOTO BHHOTPAJIHOTO BHHA
BigHOBIIOE 62,36 % Ta 78,37 % OapBHHKa DPPH mOpiBHAHO 3 KOHTPOJEM (TPOIOKCOM i KBEPLIETHHOM, BiAIIOBIIHO).
JloBeneHo, 10 KOHIIEHTPAT MPUPOIHOTO MOIi()eHOITPHOTO KOMITICKCY KOPHUTY€E BMICT KapOOHITBHHUX MOXiTHUX OUIKIB
HEWUTPabHOTO if OCHOBHOTO XapakTepy, a TAKOXK MPOAYKTIB HEPEKUCHOTO OKUCHEHHS JIMIIB Y CepLIeBOMY M 5131 LIypiB
3 eKCHIEPUMEHTAJIBHIM LYKPOBHM J1iabeTOM.

TakuM 4YMHOM, BHSBICHO, IO TONi(EHONbHI CHONYKH € e(peKTHBHHUMH aHTHOKCHIOAHTaMH SIK in Vitro, Tak i
in vivo, OMHaK MEXaHI3MH iXHiX e(eKTiB Ha MPOOKCHIAHTHO-aHTHOKCHAHTHUH OalaHC y CepleBO-CYyIUHHIN CHCTeMI
BapTO JOCIIKYBATH 1 HaJalIi.
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Camyask O., Kena O.

BIIJIMB JIABEPHOT'O OITPOMIHEHH S HA TIOKA3HUKM ®YHKIIIOHAJIBHOI'O
CTAHY HUPOK IIYPIB I3 TPAHCIIJIAHTOBAHOIO KAPIIMHOMOIO I'EPEHA
Yepniseybkuil HayionaneHuil yrigepcumem imeni FOpisa @edvkosuua
eyn. Koyrobuncokoeo, 2, m. Yepnisyi, 58012, Ykpaina
olesasamulak25@gmail.com
Samuliak O., Ketsa O. THE EFFECT OF LASER IRRADIATION ON FUNCTIONAL STATE OF KIDNEYS
IN RATS WITH TRANSPLANTED GUERIN CARCINOMA. The effect of laser irradiation and growth in the body
of Guerin carcinoma on the serum creatinine content in serum and urine as a marker of the functional state of the rat
kidney was investigated. Rats were irradiated with a laser diode in the red spectrum (wavelength 650 nm) with a power
of 50 mW through the skin into the growth area of the tumor.
It has been shown, that creatinine concentration is increased under the conditions of oncogenesis in the serum of
rats, which is a consequence of a decrease in its output from the body. It has been established, that the deliberate action
of laser irradiation on tumor tissue reduces its destructive effect on kidney function.

Y MexaHi3Max il Ja3epHOr0 BUIIPOMIHIOBAHHS Ha OPTaHi3M XapaKTepHUMH € 3MiHH Y TKaHHHaX 0e3MocepeHbo
B MICIIIX ONPOMiHEHHA Ta Hecmenu@idHi 3MiHH Yy BCBOMY OpTaHi3Mi, SIKi MOXKYTh BUSBIATHCH Y BUIVIAII Pi3HHUX
(DYHKIIOHANBPHUX TOPYIICHb pediaexTopHoro xapakrepy. OmHaK NPOTHUMYXIHMHHWK edekT aii  1a3epHOTO
BUIIPOMIHIOBAaHHS 3aJIEKHUTH BiJl JO3M ONPOMIHEHHS, MPSAMOi UM OMOCEPEIKOBAHOI MHii Ha MyXJIMHY, TPUBAIOCTI
onpomiHeHHA. OTHNM i3 OpraHiB, KW pearye Ha picT B OpraHi3Mi HOBOyTBOPEHHS Ta IO JIa3ePHOTO OIIPOMiHEHHS,
€ HupKHU. ChOTOIHI 3aJIMIIAIOTECS aKTyaJIbHUMHU Ta 0 KiHIM HE 3pO3yMUIMMH MATAaHHS MEXaHI3MiB BIUIUBY JIa3epHOTO
OTIPOMiHEHHS Ha OPTaHi3M-IIyXJIMHOHOCIS.

Merta poOOTH - ZOCTITUTH PiBEHb KpPEaTHHIHY B CHPOBATII KPOBI Ta Ce4i AK MOKa3HUK (PYHKI[IOHATHHOTO CTaHY
HUPOK Y IIypiB-TIyXJIMHOHOCIIB 32 yMOB BIUTHBY JIA3EPHOTO OTIPOMiHEHHSI.

JocnimkeHnas mpoBoamiIy Ha 61X Ge3nopoaHux mrypax Macoro 120-150 1, SKkuxX yTpuMyBaii Ha 3BUYafHOMY
XapyoBOMY paIlioHi. SIK MoOJenb 3JI0SKICHOTO HOBOYTBOPEHHS BHKOPHCTOBYBAJIM INTaM KapIMHOMH lepeHa.
TpaHcnaHTanmil0o HOBOYTBOPEHHS 3AIHCHIOBANM NUIAXOM mimmkipHoro BBexeHHA 0,5 mi 30 % cycmeHsii pakoBHX
KIITHH y ()i310JIOTIYHOMY pO3YHHI B CTETHO MPaBOi KiHIIIBKH.

[ypiB onpoMiHIOBaJIH JTa3€PHUM J10/I0M Y YepBOHOMY Aiala30Hi CIIeKTpa (TOBKHUHA XBHUII 650 HM) OTYKHICTIO
50 MBT 9epe3 mKkipy B AUISHKY pOCTY HOBOYTBOPEHHS.

OCKIiJBKH KpeaTHHIH — KiHIEBUI MPOMYKT po3nany KpeaTuHy, SKHA CHHTE3y€ThCS y TEUiHIl Ta HAAXOIUTH J0
M’s131B, 3BIJKM BUBUIBHSAETHCA 1 TPAHCIIOPTYETHCSA 3 KPOB'I0 O HUPOK, TO 3MiHH HOTO KOHIIEHTpAIlil B O10MOTIIHHX
pianHaxX MOXYTh BKa3yBaTd Ha (DyHKIIOHAJFHUHA CTaH HUPOK.

Pesynpraty mocmimpkeHb MOKa3and, IO B IIypiB y IMPOIECi pocTy B OpraHi3Mi kapuuHoMHu [epeHa 3pocrae
BMICT KpeaTHHIHYy B CHPOBATIIi KPOBi 3 MaKCHMAJIFHUM IOKa3HHUKOM Ha 21-mry mo0y pocTy MyXJuHH (CTarioHapHa
(haza oHKOTEHE3Y), AKMHA y 5 pa3iB MEepeBHIIy€e MOKA3HWKH IHTAKTHUX TBApHH. [liABHUINCHHA PiBHSA KpeaTHHIHY B
CHPOBATIIi KPOBi € HACTIIKOM 3HIDKEHHS HOTO BUXOAY 3 OPTaHi3My, PO IO CBiTYUTH 3HIKEHHA Y 6 pa3iB KOHIIEHTpaIlil
IIFOTO KiHIIEBOTO MPOAYKTY B CeUi HIypiB-ITyXJIMHOHOCIIB MTOPIBHAHO 3 KOHTpOJIEeM. BcTaHOBIEHI 3MiHM CBiT9aTh PO
MOpYIIeHHS QiIbTpariiftHol GpyHKIIi KITyOOYKOBOi 30HH HIPOK B OPTaHi3Mi-ITyXJIHHOHOCI].

Y TBapWH-yXJIMHOHOCIIB, SKMAX IiJAaBajH [ii Ja3epHOTO OMPOMIHEHHS, CIIOCTEPIraeThcs MEHII BHPAKCHE
T ABUIIECHHS KPEaTHHIHY B CHPOBATIIi KPOBi Ta HOTO iHTEHCUBHIIIIE BUIUTEHHS 31 CEUEI0 MOPIBHIHO 3 HEONIPOMIHEHUMHU
My XJIMHOHOCISIMH.

ImMoBipHO, Ja3epHEe ONMPOMIHEHHS WYXJIMHHOI TKAHWHM IIJIBUIIyE AECTPYKTHUBHI 3MIiHH y HIiH, 3yMOBIIOE
raIbMyBaHHS POCTY HOBOYTBOPEHHS 1, SIK HACII/IOK, 3HIKYE BIUIMB POCTY IyXJIMHH Ha BiAJJAJICHI OPraHH, 30KpemMa, Ha
HHUPKH.

TaxkuM 9UHOM, PICT B OpPraHi3Mi 370SKiCHOTO HOBOYTBOPEHHS CHPHUYHHSE TOPYIIEHHS (QYHKI[IOHATBHOTO CTaHy
HUpOK. LlinecnpsmoBaHe 1a3epHe OIPOMIHEHHS ITyXJIMHHU 3HIDKYE 11 TeCTPyKTHUBHUH BIUTMB Ha (DYHKITIOHYBaHHS HUPOK.

Copoxka B., Hukouaiiuyk 1.

AKTUBHICTb EH3UMIB PET'EHEPAILIIL TJIVTATIOHY B T'ENATOLIMTAX II[YPIB
3A YMOB HYTPITUBHOI'O JJUCBAJIAHCY
Yepniseyvkuil HayionaneHull ynieepcumem imeri IOpia @edvkosuua
8yn. Koyrobuncekoeo, 2, m. Yepnisyi, 58012, Ykpaina
soroka-vika98@ukr.net
Soroka V., Nykolaichuk I. THE ACTIVITIES OF GLUTATHIONE REGENERATION ENZYMES IN
RATS’ HEPATOCYTES UNDER THE CONDITIONS OF NUTRITIONAL IMBALANCE. Excessive sucrose
consumption, regardless of the amount of food protein, is a key factor in reducing glutathione reductase and glucose-
6-phosphate dehydrogenase activities. The reduction of these enzymes activities causes the blocking of the first stage of
glucose-6-phosphate metabolism in the pentose phosphate cycle. It results in a decrease in the amount of NADPH and,
accordingly, of reduced glutathione.
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Ha chorosHi akTyaabHUM JTUIIAETHCS MATAHHS I0JI0 MOXKJIMBAX MEXaHi3MiB ()OPMYBaHHS META0OTIYHUX 3MIH 33
YMOB HOpPYIIEHHS 30aJ1aHCOBAHOCTI PaIlioHy MakpoHyTpieHTaMu. HaqMipHe crio)KMBaHHS JIETKOJOCTYITHUX ByIJIEBOJIIB
(padiHoBaHOTO IYKPY, I[YKPO3aMiHHHUKIB, COJOIOIIIB, 300HUX BHPOOIB, CHEPrOTOHIKIB TOIIO) 32 YMOB 3HAYHOT'O
JnedinuTy MpOTEiHIB TOCUTHh YacTO XapaKTepHU3yeThCs BUHHUKHEHHSM HYTpiTUBHOro nucOanancy (Stanhope, 2016;
Gatineau, 2018). AniMeHTapHEe epeBaHTAKECHHS CaXapo30k0 Ha TJi O1TKOBOT HETOCTATHOCTI MOXKE BUCTYIIATH OJHUM 13
YHHHHUKIB, 1110 CTIPHsIE iHiliamii Ta mporpecyBaHHI0 MeTabOMIYHHUX PO3IaiB, 30KpeMa, B TIEHiHIII.

Binomo, 1m0 pemokc-cran niryrarionoBoi cuctemu (GSH/GSSG) 3aiiMae BaXkIMBE MiCIIe B OIIHIN BUPAXKEHOCTI
PO3BUTKY OKcuaaTHBHOTO crpecy. [linrpumanns Bmicty GSH 3aiiicHIOETBCS 32 paXyHOK HE TUIBKU CHHTE3Y de novo,
a it aktuBHOCTI DryTatioHpenykrasu (K® 1.8.1.7, I'P), sika Biqnosmtoe GSSG 3a nassHOCTI NADPH 10 GSH (Couto,
2016). HeoOximuuii 1iist BiqHosneHHs rrytariony NADPH renepyerbest B peakiisix neHTo30(pochaTrHoro MUKy 3a aii
JIETiporeHasu niroko30-6-pocdary (KO 1.1.1.49, I'-6-dJIN) (Stantont, 2012). MeTa poOOTH — TOCTITUTH aKTHBHOCTI
DIyTaTiOHPEMIYKTa3u Ta TIIOK030-6-(hocdaraeriiporeHa3d B remaroluTax IMypiB 3a YMOB PI3HOTO 3a0e3MEeUYCHHS
Xap4oBOT0 PallioHy HYTpiEHTaMH.

Mopnens qociipKeHHs nependayana noaiia TBapuH Ha 4 rpynu: | — mypw, ki yTpuMyBaiics Ha 30aJlaHCOBaHOMY
HamiBcUHTeTHYHOMY pauioHi AIN-93 —rpyna kontpomo (Reeves, 1993); 11— nrypu, siki oTprMyBaIi HU3bKONPOTETHOBUI
parion (Kopylchuk, 2014); III — tnypwu, siki nepeOyBanu Ha Bucokocaxapo3Hiit mieti (Fernandes-Lima, 2015); IV —
LIypH, SIKi Ha TJI1 aTiMEHTapHOI ASHPUBALIil TPOTEiHY CIIOKHMBAIN HAJAMIPHY KUIBKICTh CaXapo3H.

Hamu BcTaHOBJIEHO, 1110 OOMEXEHE HaIXOMKEHHS XapyoBOTO MPOTEiHy CYNMpOBOKYeThcs akTuBalieto I'P ta
I'-6-®/II" mopiBHAHO 3 KOHTPOJIEM.

BpaxoByroun Te, mo s permkimizanii GSH B kimiTHHAaX TmediHkM € cropsbkeHa cuctemMa NADPH-
DIyTaTiOHPETyKTa3u — BUCOKocmenudiunoro eu3umy mono GSSG, To, HMOBIpHO, Taki 3MIHHM CHIPsSMOBaHI Ha
MiATPUMaHHS BHYTPIIIHBOKIITHHHOTO Iyity GSH, cHHTE3 sIKOT0 32 YMOB 1e(ilUTy NpOoTETHY, SIK II0Ka3aHO MOoNepeTHIMU
nocmimpkenasmu (Konmipuyk, 2014), cyTTeBO 3HMKYEThCs. BopHOYac CrioXKMBaHHS HAJAMIPHOI KUJIBKOCTI caxaposH,
HE3aJIeKHO BiJl HaIXO/KEHHSI BMICTY €K30I'€HHOTO ITPOTETHY, XapaKTepU3y€eThCsl MPOTHIIC)KHIMH 3MIHAMHU aKTUBHOCTEH
JOCIIJDKYBaHUX eH3MMIB. 3HmkeHHs ['P-aktuBHOCTI Ha Tini miaBuiieHHS BMicty GSSG, sKMH BUKOPHUCTOBYETHCS
€H3MMOM SIK CyOCTpar, BKa3ye Ha MpsIMy 3aJIe)KHICTh BCTaHOBJICHUX (DYHKIIIOHAJILHUX 3MiH Bix HaaxomkeHHss NADPH.
Bonnouac 3a nedinury I'-6-O/II, BusBneHoro Hamu, koHneHTparliss NADPH 3HUXyeTbCs, 1[0 BUCTYIIAE IEPEIYMOBOIO
3HIKCHHS KOHIICHTPAIii BiTHOBJICHOTO TITyTaTIOHY.

OTKe, HaIMIpHE CIIOKUBAHHSI CaXxapo3H HE3aJIeKHO Bifl KUIBKOCTI Xap4OBOTO MPOTETHY € KIFOYOBHUM YHHHUKOM
3HIDKCHHSM TITyTaTIOHPEIYKTA3HOI Ta TIIIOK030-6-(ocdaraeriiporeHa3Hoi akTHBHOCTEH, 10 3yMOBIIIOE OJIOKYBaHHS
MIEPIIOro eTamy 0OMiHY TIIF0K030-0-hocdary B meHT030()oChaTHOMY UK, BHACTIIOK YOr0 3MEHIIYETHCS KUIBKICTh
NADPH ta, BiAIOBiIHO, BITHOBJIEHOTO TITyTATIOHY.

Copiok B., Komnapuyk I'.

OLIHKA EK30KPMHHOI ®YHKLUII MIAIIIJTYHKOBOI 3AJIO3U1 3A YMOB
PIBHOT'O 3ABE3ITEYEHHS XAPYOBOI'O PALIIOHY HYTPIEHTAMU
Yepniseyvkuil Hayionanvhull yHieepcumem imeni I0pis Dedvkosuua
eyn. Koyrobuncovkozo, 2, m. Yepnisyi, 58012, Ykpaina
07vitaminkal3@gmail.com

Soriuk V., Kopylchuk H. ASSESSMENT OF PANCREATIC EXOCRINE FUNCTION UNDER THE CONDI-
TIONS OF DIFFERENT NUTRIENTS SUPPLEMENTATION. Increased of a-amylase and lipase activities in rats’
serum under the experimental conditions are associated with structural and functional disorders of acinar cells of the
pancreas.

CporofiHi 3HaYHA yBara JOCIiTHUKIB 30Cepe/KeHa HA BUBUCHHI PI3HUX aCMIEKTIB ATOJIOTI1 ITi IIITYHKOBOT 3aJ1031
(I13), sixa BHCTymae KJIIOYOBOIO JAHKOIO B T€HE3l 0ararbOX CHHTPOITHHMX 3aXBOPIOBaHb (METAOOJIYHOTO CHHAPOMY,
ctearorenaruty Tomo) (Vijayalakshmi, 2013; Takahashi, 2014).

Cepen eK30T€HHHX BIUIMBIB, sIKI MOXKYTh BUSIBIISITH HETaTHBHUM e€(EeKT Ha Iepedir MeTabosIiYHuX IPOLECiB y
JaHOMY OpraHi, CyTTEBE 3HAYESHHS MaIOTh CTPEC 1 HepalioHanbHe XapuyBaHHs. Hacammnepen 1e — 6ikoBo-eHepreTniHa
HEIOCTATHICTh, III0 3yMOBIICHA HU3KOIO K aTiMeHTapHUX (pakTopiB (HENOigaHHs, IepeBaKAHHS B XapIOBOMY paIlioHi
MPOTETHIB HU3BKO1 010JI0T19HOT IHHOCTI, COEBUX MPOAYKTIB, BEreTapiaHChKa JIi€Ta TOIIO), TAK i eHAOTeHHUX (CHHIPOMH
ManpaurecTii Ta Manmpadcopo6mii) (Tkad, 2012), a Takox HaAMIpHE CITOXKUBAHHS JIETKO3aCBOIOBAHUX BYIJICBOMIB (Kati
IIBUIKOTO TIPUTOTYBaHH, Oinmit xumi0, BuIivKa, (acT-(yxn i CHEKH, COIOOI], BUCOKOBYTIICBOIHI TeHHEPH TOIIO).

¥ poborax (Ohtsubo, 2014; Tangvarasittichai, 2015) 3a3Ha4aeTbcs, 1110 He30aIaHCOBAaHE XapayBaHHS 3 HAITHIIIKOM
a60 nediuToM HYyTPIEHTHOTO CKJIaly HETaTHBHO BIUTHBAaE Ha MOPPODYHKIIOHATBHINA CTaH €K30- i €HIOKPHHOILHUTIB 1
MaHi(peCcTyeThCs 301TBIICHHIM a00 3MEHIICHASM PiBHS €H3UMIB Ta IHCYIiHY B CHPOBATIIi KPOBI.

Meta po0OoTH - DOCHIIKCHHS aKTUBHOCTEH O-aMija3W Ta JIMAa3d B CHPOBATI KPOBI IIypiB 32 YMOB pi3HOTO
3a0e3MeUCHHS XapuOBOro palioHy MPOTETHOM i caXxapo3oko.

[IMo6 mocmiaWTH BIUIMB HAUIMINKY Ta/ab0 Ae(ilHUTy MaKpOHYTPIEHTIB HAa OCOOIMBOCTI (PYHKI[IOHYBAaHHS
€K30KPHHHOI AistHKH [13, mocmiJHUX TBapHH NOALIEHO Ha 4 rpyIu: 1 — KOHTPOJIBHI LTy PH, SKi CTIO’KUBAJIM TOBHOLIHHUH
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HariBCUHTeTHUHUH parioH (Reeves, 1993); 2 — miypu, skux yTpuMyBaiu Ha Hu3bKonpoTeinosiil aieti (Kopylchuk,
2014); 3 — mypw, sKi oTpEMyBay BUCcokocaxapo3uui pauioH (Fernandes-Lima, 2015); 4 — nrypw, sixi Ha T qedinuTy
Xap4yoBOTO MPOTETHY CIIOKHUBAIIU HAIMIPHY KIIBKICTh CaXapo3H.

Pesyneraty npoBeneHUX HaMHU JIOCHIJHKEHb 3aCBIIYYIOTH JIOCTOBIPHE ITiBHIICHHS aKTHBHOCTEH O-amilla3u Ta
JIIa3y B CUPOBATI KPOBI YCIX JOCHIJHUX TPYI IIypiB MOPIBHSHO 31 3HAUSHHSMH KOHTPOIIIO. Bijomo, 1110 gaHi eH3uMu
€ TKaHWHOCTenU(IYHIMH, a 32 YMOB NEBHUX JAECTPYKTUBHUX YIIKO/PKEHb IHTEHCUBHO HaJXOATh Y KPOBOILIHH.

[omo akTUBHOCTI abda-aMinasu, To MaKCUMaJIbHE ITiABUIIIEHHS PIBHS JAHOTO €H3UMY CHIOCTEPIracThCst 3a yMOB
HaJIMIpHOTO CIIO)KMBAHHS caxapo3u Ha TIi aliMEHTapHOI HecTadi MpoTeiHy, MPUYOMYy OOWABa HYTPIEHTHI YNHHUKHU
BUSIBIISIIOTH OJIHAKOBHH BIIMB CTOCOBHO JIOCIIIJKYBaHOTO ITOKa3HHUKA.

Bonnouac HaliBUpaKeHiIIi 3MiHH JIIMOJTITHYHOT aKTHBHOCTI (3pOCTaHHs Y 5 pa3iB MOPIBHIHO 3 KOHTPOJIEM) HAMHU
3apeecTPOBAHO CaMe 3a YMOB HaJIMIPHOIO HAJXO[PKEHHS JIETKO3aCBOIOBAHOTO JUcaXapHy HE3alexKHO BiJ KibKOCTI
Xap4yoBoro mnpoteiny. BeraHoBnenuit ¢akt € BiporiiHUM MHiITBEp/UKEHHSIM BHHUKHEHHS 3allaJIbHUX IPOIECIB, IO
BKa3zy€ Ha XapaKTepHi NECTPYKTHBHI 3MiHM allMHApHUX KIITHH, OTPUMaHi HaMH{ IiJ Yac aHali3y TiCTOJIOTIYHHX
npenapariB IiJIUTYHKOBOT 3aj03U (BakyoJsipHa AMCTpoQis, MOsiBa B IMTOIUIA3MI JKUPOBUX KpaIUIWH, 3MEHIICHHS
KUTBKOCTI CEKPETOPHUX TPaHYII).

OTxe, NiIBUILCHHS] aKTUBHOCTEH 0-aMijla3M Ta JiNa3u B CUPOBaTLi KPOBI LIypiB 32 TaHUX €KCIIEPUMEHTAIBHUX
YMOB IT0B’5I3aHi 31 CTPYKTYpHO-(QyHKIIOHAIEHIMH MTOPYIICHHSIMH allMHAPHUX KJIITHH ITiJIUTYHKOBOT 3aJ103H.

Cupunp X., Cabagamka M., Cubipna H.

[NOPIBHSHHS BIUIMBY ATMATHUHY TA KOHIEHTPATY ITPUPOJHOTIO IMTOJII®GEHOJIBHOI'O
KOMIUIEKCY 3 YEPBOHOI'O BUHOT'PAJJHOI'O BUHA HA CUCTEMY L-API'THIH / HITPOT'EHY (II)
OKCHJ] 3A YMOB EKCIIEPUMEHTAJIBHOI'O IIYKPOBOI'O JIABETY
Jlvgiscokuil nayionanvuull ynisepcumem imeni leana @panxa
eyn. I pywescokozo, 4, m. Jlvsig, 79005, Vrpaina
hrystyna.spryn@gmail.com

Spryn K., Sabadashka M., Sybirna N. COMPARISON OF AGMATINE AND RED WINE POLYPHENOL
COMPLEX CONCENTRATE INFLUENCE ON L-ARGININE / NITROGEN OXIDE SYSTEM UNDER EXPERI-
MENTAL DIABETES MELLITUS. The introduction of agmatine and red wine polyphenol complex concentrate
causes a decrease in Ca**-dependent and Ca**-independent NO-synthase in diabetes. We have found that the red wine
polyphenol complex concentrate has a greater effect on the reduction of the enzyme activity under diabetes compared
with agmatine. The concentration of nitrites and nitrates increase in rats with diabetes. The introduction of red wine
polyphenol complex concentrate to animals with diabetes causes an increase in the content of nitrites, and the introduc-
tion of agmatine causes the accumulation in this organ of an even greater number of stable metabolites of NO.

LyxpoBwuii miabeT — XpOoHiIYHE EHIOKPUHHO-00OMIHHE 3aXBOPIOBAHHSI, 00YMOBIICHE Ji€0 CHIOTCHHUX (TCHETUIHHUX )
Ta eK30TCHHUX (PaKTOPiB, 3 A0COIFOTHOIO YH BiTHOCHOIO HEJJOCTATHICTIO 1HCYITIHY, IO CYIIPOBOKYETHCS IMTOPYIICHHSIM
yCiX BUiB 0OMiHY PEYOBHH.

Enpmorennnii 0ioamiH arMaTtvH, MPOAYKT IEKapOOKCHITIOBaHHS L-apriHiHy, MO)XXK€ CTaTH OCHOBOK HOBHX
aHTHia0CTHYHIX IIPETapaTiB, aJKe 3AaTHIH 1HTyKyBaTH BUBUTFHEHHS ISTKUX IIETITHIHAX TOPMOHIB, 30KpeMa, iHCYIIiHY,
a TaKOXK MOXKe KOHKypeHTHO iHri0yBatu NO-cuHTa3y ,a oTke, perymosaru nponykuito NO. Takox ocTaHHIMHA pPOKaMHU
3’SIBIISIETHCS IeAalli OUTBIIE JOKAa3iB PO Te, IO MOMi(EeHOIN POCIUHHOT 1Ki, 3BayKarouu Ha O10JIOTIYHI BIACTHUBOCTI, €
VHIKaJIbHUMH Xap4OBAMH JOOABKaMH Ta JOAATKOBUMH 3ac00aMH y Tepartii IfykpoBoro miadery. [IpupomnHi momideromm
€ TIOTEHIITHUMHU TTOJTi()YHKIIOHATFHIMHU areHTaMHU, SKi 3HIKYIOTh PH3HK PO3BHTKY IyKPOBOTO ial0eTy i giabeTHIHUX
YCKJIaIHEHB.

MeTta poOOTH — OLIHUTH BILUTHB arMaTHHY Ta KOHIEHTPATy NPHPOIHOTO MOJi(hEeHOIBHOT0 KOMILIEKCY 3 Y4epBOHOTO
BUHOTPAHOTO BUHA HA aKTHBHICTH NO-CHHTa3M, BMICT HITPHUTIB, HITPATiB y HOPMI Ta 32 yMOB €KCIEPHMEHTAIBHOTO
IyKPOBOTO TiabeTy.

3a yMOB €KCHEPHMEHTAIBHOIO IIYKPOBOTO JiadeTy MpOCTEXYBaJIH ITiABHUIIEHHS aKTHBHOCTI KOHCTUTYTHBHHX
i30popm NO-cHHTa3H y TOJIOBHOMY MO3KY HOPIBHSHO 3 KOHTPOJIEM.

Sk 3a BBE[ICHHs arMaTHHY, TaK i 3a BBEJCHHS KOHLCHTPATy MPUPOIHOIO MONi()eHOIBHOIO0 KOMILUICKCY i yac
I[yKpPOBOTO J1ia0eTy BH3HAUCHO 3HIKEHHs akTUBHOCTI NO-cuHTa3u. BusBiIeHO 3HWKEHHS aKTMBHOCTI 1HIyIMOENBHOT
NO-cuHTa3!1 32 YMOB IIyKpOBOTO ia0eTy Ha (hOHI BBEIICHHS arMaTHHY Ta KOHIIEHTPATy IPUPOTHOTO MOi(h)EeHOIBEHOTO
KOMILIEKCY.

3a ymoB nia0eTy BBEICHHS arMaTHHy CIpUSE IiIBUIIEHHIO BMICTY HITPHTIB 1 HITpaTiB y KIIITHHAaX TOJOBHOTO
MO3Ky HOPIBHSIHO 3 Aia0eTOM. YBEIEHHS NPUPOIHOTO IMOIi(pEeHONBHOr0 KOMIUIEKCY 3 YePBOHOTO BUHOTPAIHOTO BHHA
TaKOX CIIPUSIE MiJBUIICHHIO PiBHS HITPHUTIB, OAHAK HE BILTUBAE HA PIBEHH HITPATIB.

OTxe, MM BUSIBUJIH, 110 KOHIIEHTPAT IPHPOTHOTO T10J1i(heHOIBHOTO KOMIUIEKCY 3 YepBOHOTO BUHOTPAJHOTO BHHA
BUSIBJISIE CHIIbHILIMI BIUTMB Ha akTUBHICTh Ca?*-3anexnux Ta Ca?-HesanexHoi i30¢popm NO-CHHTa3H, a TAKOX Ha BMICT
HITPUTIB 1 HITPATIB.
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Cryc 10., Bosromyk O.

IHTEHCHUBHICTb BUIbBHOPAJIMKAJIbHUX TTPOLECIB Y MITOXOHAPIAX IMEUIHKU IYPIB 3A YMOB
PI3HOI 3ABE3IIEYEHOCTI PAIIIOHY CAXAPO30I0 TA XAPUYOBUM ITPOTEIHOM
Yepniseyvkuil HayionanvHull yrieepcumem imeni FOpis @edvkosuua
eyn. Koyrobuncwvkoeo, 2, m. Yepnieyi, 58012, Ykpaina
youlia.stus41@gmail.com

Stus J., Voloshchuk O. THE INTENSITY OF FREE RADICAL PROCESSES IN RAT LIVER MITOCHON-
DRIA UNDER THE CONDITIONS OF DIFFERENT DIET SUPPLEMENTATION WITH SUCROSE AND FOOD
PROTEIN. The purpose of the study was to investigate the intensity of ROS generation in rat liver mitochondria under
the conditions of different dietary supply of sucrose and dietary protein. The most expressed intensification of free radi-
cal processes is observed in the mitochondria of the liver of animals, which were kept on a low protein / high sucrose
diet. The established fact of intensification of ROS generation can be considered as one of the possible mechanisms of
dysmetabolic changes under the conditions of alimentary protein deficiency and excess of easily digestible carbohy-
drates in the diet.

HesbanancoBane xapayBaHHS - OIWH 3 HAUTIOTYKHIIITNX YMHHUKIB TepeOy1oBH i perymsiii merabomnizmy. Hanmipae
CIOKMBAaHHS Caxapo3W 1 HEAOCTATHICTh y PAIliOHI MPOTEIHYy MOXYTh CHPUATH IHAYKYBaHHIO Ta IMPOTPECYBaHHIO
MeTabomiYHnX po3iaaiB. MeTabomiuHi MpoIecH B OpraHi3Mi TiCHO IMOB’A3aHi 3 OKMCHO-BiTHOBHHMH PEaKIlisIMH, B
Ppe3ynbTaTi MOpyIIeHHS IKUX Bi0yBa€eThCs 301TBIIIEHHS TPOAYKYBaHHS akTUBHIX popM okcureHy (ADPO). HakonmmueHHs
A®O npu3BOIUTH JI0 TiIBUIIEHHS B’ SI3KOCTI, pyHHYBaHHS Ta HaOyXxaHHSI MeMOpaH MiTOXOHAPiH, TeCTPYKII1 KIITHHHIX
CTPYKTYp i hopmyBaHHs okucHOTO cTpecy (OC), sKuil € pe3ynsTaToM IucOaJancy Mk yTBOPSHHSM 1 3HEIIKOHKEHHIM
A®O. Meta pobotu — focniauTy intencusHicTh renepanii AQO (O,, H,0,, HO") y MiToxoHApifX MediHKH ITypiB 3a
YMOB pi3HOT 320€311eUeHOCTI paIlioHy caXxapo30i0 Ta XapuOBHUM IIPOTETHOM.

{06 ominmuTh piBeHsp mpomykyBaHHs ADO, Oymo BimibpaHO TpynH TBapHH, sKi mepedyBaiy Ha parioHax i3
pi3HOIO 320e3MMeueHICTI0 XapIoBOro MPoTeiHy Ta caxaposu npotsaroM 28 ni6. Busnauenns smicty ADO 3nificHIOBaIN
cnekrpodoToMeTpuyHo, 30kpeMa, O, mpu A=540, H O, — A=540 um Ta HO" — A=532 HM.

PesynsraTn g0 cmiKeHb TOKa3ajd, 0 Y MITOXOHIPisIX TIEYiHKH TBApHH, SKi mepeOyBain Ha HU3BKOIIPOTETHOBOMY
parioHi, iIHTEHCHBHICTB TeHepaIlii Bcix gocmimkyBannx AQO He BiIpi3HAETHCS BiJ MOKa3HUKIB KOHTPOI0. BogHodac
Yy MITOXOHZPIiSIX IEYiHKH TBAPHH, SKi OTPUMYBAJIN BUCOKOCAXapO3HHUA paIlioH, iIHTeHCHBHICTH TeHepattii ADO 3pocTae,
30kpema, O, —y 2 pasu, HO, — B 1,3 pasy, HO" — y 2 pasu HopiBHAHO 3 NMOKa3HUKAMH KOHTPOJIIO. VMogipHo,
HaJMipHE CIIOKMBAHHS CaXapo3W CHpPHUsE TMOCWICHIH iHTCHCH(IKAIl MITOXOHAPIAIFHOTO AWXAaHHS, HACIIAKOM YOO
CTa€ MOCWIICHHS BHTOKY CNIEKTPOHIB Ha MOJICKYJSIPHUH KHCEHBb i3 HONaNbLIIMM YTBOPEHHSM CYIEPOKCHIHOTO Ta
TiAPOKCHIIBHOTO paaHKaliB, GOPMyBaHHSIM OKHCHOTO CTPECY.

Bonnouac MmakcumanbHe mnponyKyBaHHS AQPO crocTepiraiM y TBapHH, SKUX YTPUMYBaIM 32 YMOB
HH3BKOIIPOTETHOBOTO/BUCOKOCAXapO3HOIo pamioHy, 30kpema, O, — y 4 pasu, HO, — y 1,5 pasy, HO' — y 4 pasu
MIOPiBHSHO 3 MOKa3HUKaMU KOHTPOITIO.

OCKITBKHM MIIIEHIMH BUTPHOPAJAWKAIBHOTO OKMCIICHHS HacaMmIepen € OUIKH Ta JiMigu, TO BCTAHOBICHE HAMHU
HakormaeHHS ADPO, TMOBIpHO, TPU3BOAUTHME 10 (hparMeHTallii i arperaiii, 3SMiHH IEPBHHHO1, BTOPUHHOI, TPETHHHOT
CTPYKTypH OiNKiB, a TakoX A0 iHTeHcH(iKaIlii Mmporecy MepeKHCHOro OKHUCHEHHS JIMiAiB, HACHIAKOM 4YOro Oyae
TTOIITKO/IKSHHS MITOXOHPiaJbHUX MeMOpaH, JeCTPYKIis KPUCT, HaOyXaHHs Ta pyHHYBaHHS MiTOXOHIIPiH 3 MOZATBIINM
MTOPYIICHHSM TIPOIIECiB OKCHOTO (hOCHOPIITIOBAaHHS Ta (POPMYBAHHSIM CTaHy €HEPTeTHIHOTO AUCOAJIAHCY.

TakuM YHHOM, MaKCHMalbHO BHpakeHa iHTEHCH(]iKamis BUTFHOPAIMKANBHUX IIPOIECIB CIOCTEPIraeThes
B MITOXOHJPIAX TEYiHKH TBApWH, SKUX YTPUMYBaJl Ha HHU3BKONPOTEIHOBOMY / BHCOKOCAXapO3HOMY pAIliOHi.
Bceranosnennit ¢akr inteHcudikamii rexeparmii APO Moxe po3MIANATHCH AK OOUH 13 MOXJIMBHX MeXaHi3MiB
JUCMEeTaboNIIYHUX 3MiH 32 YMOB aliMEHTapHOTo Ne(ilUTy MpOoTeiHy Ta HAUIUIIKY JIETKO3aCBOIOBAaHMX BYIJIEBOIIB Y
parioHi.

¥Ypcaruii M., Boaomyk O.

OKUCHIOBAJIbHA MOJIU®IKALIIS ITPOTEIHIB MITOXOH/IPIAJILHOT'O
KOAYBAHHSA Y INEYIHII H[YPIB 3A YMOB HYTPIEHTHOI'O AVUCBAJIAHCY
Yepuiseyvkuil HayionarvHull yrieepcumem imeni IOpia @edvkosuua
syn. Koyrobuncovkozo, 2, m.Yepnisyi, 58012, Yxpaina
mariaursatiy98@gmail.com

Ursatyi M., Voloshchuk O. OXIDATIVE MODIFICATION OF MITOCHONDRIAL CODING PROTEINS IN
THE RAT LIVER UNDER NUTRIENT IMBALANCE. Under conditions of keeping animals on low-protein, high-su-
crose and low-protein/ high- sucrose diets, a decrease in the content of SH-groups is observed in all groups of animals,
instead of accumulation of carbonyl derivatives in maintained rats on high-sucrose and low-protein/high-sucrose diets.
Whereby the most pronounced free radical oxidation of mitochondrial coding proteins is observed under conditions of
keeping animals on a low-protein/high-sucrose diet. The established changes may be considered one of the possible
mechanisms for violating the power supply under the investigated experimental conditions.
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[TporsiroM ocTaHHIX POKIB MpobieMa MeTaOONIYHUX MOpYIIEHh 332 YMOB CHOXKMBAHHS HHU3BKOTO BMICTY
Oika Ta HaJMIPHOTO CIIOKMBAaHHS JIETKOJOCTYIIHHX BYIVIEBOAIB HaOyBae 0COONMBOI akTyajbHOCTI. BcraHOBIEHO,
10 He30aJlaHCOBaHMH PALliOH XapuyBaHHsS € OJHUM i3 MPOBIAHUX (pakTOpiB pU3HMKY (GOpMyBaHHS 1 HpOrpecyBaHHS
0aratbOX MeETAa0ONIYHMX IOpYIIEHb Ta XBOpP0O. BimblmicTh X CYNpOBOIKYETHCS PO3BUTKOM OKHCHOTO CTpECY,
nepenyMoBOI0 ()OpPMYBaHHSI SIKOTO € TMOPYIIEHHS OajlaHCy MiX YTBOPEHHSM 1 3HEIIKO/UKEHHSM aKTHBHUX (GopM
Oxkcureny (A®O). BpaxoBytouu, 1o 0cHOBHIMH npoayneHTamu ADO y KITITHHI € MiTOXOH/PIT, TO 4y TVIMBOIO MIIIICHHIO
X YIIKOKYIOBAJIBHOI Tii € ONKH, 10 KOayrThes mitoxoHnapiamsHOro JJHK. Meta Hamioi poOoTH — HOCHiIKESHHS
IHTCHCUBHOCTI OKHCITIOBaJIbHOT Moau(ikarii mpoTeiHiB MiTOXOHIPiaJbHOTO KOMYBaHHS y TMEYIHI IIypiB 3a YMOB
HYTPIEHTHOTO JHCOaJIaHCy.

Y HOCHiIKeHHSIX BHUKOPHUCTOBYBAJIM YOTHPH Tpynu TBapuH: I — koHTponb;, Il — miypw, yTpumyBaHi Ha
HU3BKONIpOTEiHOBOMY pamioHi; [II — nrypu, yTpumyBaHi Ha BHCOKOCaxapo3HOMY pamiosi; IV — mypu, yrpuMyBaHi
Ha HHM3BKOIIPOTETHOBOMY/BHCOKOCaxXapo3HOMY pamioHi. Mapkepu okucHOi Moxaudikanii OUIKIB  BH3HaYaIIN
CHEKTPOPOTOMETPHYHO.

Pesynpraru mpoBeneHuX JOCIiIKEHb IPOJEMOHCTPYBAIIH, 10 Y TBAPHH, SIKMX YTPUMYBAJIN Ha HU3KOIIPOTETHOBIH
JIE€TI, HEMA€E MOCUJICHOTO HAKOMMYCHHS KapOOHIUITBHUX MOXiJHUX, X04a BMICT BUTbHUX SH-rpym 3HmkyeThes B 1,8 pasy
TIOPIBHSIHO 3 KOHTpONeM. VIMOBIPHO, BCTAHOBIICHH (haKT OB’ s3aHMit 3 THM, 1m0 came SH-IpyIn BHKOHYIOTh IPOTEKTOPHY
POJIb, OCKLIBKH TXHE OKMCHEHHS 3a1100irac He0OOPOTHOMY HAKOITMYEHHIO KapOOHUILHHUX MOXiMHHUX. Takok BCTaHOBJIEHY
3aJIeKHICTh MOXKHA PO3NNISAATH SIK aJalTUBHUI MEXaHi3M, 10 CIPSMOBaHWHA Ha 3aXHCT OUIKIB MiTOXOH/PIaIbHOTO
KOJLyBaHHSI BiJI yIIKOJDKEHHS. BoiHOUac 32 yMOB BHCOKOCaxapo3HOTO PaIlioHy B O1JIKaX, 110 KOAYIOTHCS MITOXOH/IPIaIbHAM
TEHOMOM, BMICT KapOOHUIBHUX MOXIIHUX 3pOCTae y MoHaj 3,2 pasy 3a OHOYACHOTO 3HIKEHHS BMICTY BUIbHUX SH-rpyn y
2,2 pazy. OTprMaHi JjaHi, IMOBIpHO, TIOB’s13aHi 3 iHTeHCcH(piKalito npoxykyBaHHs ADO, OCKLIBKH B JIiTEpaTypi MOKa3aHo,
1110 HaJIMipHE BKMBAHHS Caxapo3H CyIPOBODKYETHCS (POPMYBAHHSIM OKHCHOTO CTPECY.

IIpore  MakcMMaJbHO  BUpaXeHa IHTEHCH(iKalis  BUIBHOPAJMKAJIBHOTO  YIIKO/KECHHS  INPOTEiHIB
MITOXOH/IPiaJIbHOTO KOJYBaHHS CIIOCTEPIraeThcsl y TBAPUH Ha HU3BKOIPOTETHOBOMY/ BHCOKOCAXapO3HOMY pPallioHi,
PO 1110 CBiUUTH 301IBLIEHHS PiBHS O1JIKOBUX KapOOHLIIB y 3,6 pa3y Ta 3HMKEHHs BMicTy BilbHUX SH-rpyn y 2,4 pasy,
TIOPIBHSHO 3 KOHTpoJieM. BpaxoByroun BHECOK MPOJYKTIB MITOXOHAPIabHOTO KOAYBAaHHS Y MIATPUMAaHHS TPOLECY
OKHCHOTO (PpoCHOpPUITIOBAHHS B MITOXOHJPiSIX, BCTAHOBIICHA HAMU OKHUCHA MOMU(IKAIls JTOCTIHPKYBAHUX TPOTEIHIB,
IMOBIpHO, Oy/ie CyNPOBO/KYBATHCS MOPYIIEHHSIM (PyHKIIOHYBaHHS ANXAIBHOTO JIaHI[IOTa.

TakuM YMHOM, MakCUMajJbHE HAKOIMYECHHS MPOAYKTIB OKMCHOI MoauQikamii MpoTeiHiB MiTOXOHIpPialbHOTO
KOJTyBaHHSI CIIOCTEPIraeThesl Y TBAPHUH, yTPUMYBAaHHX Ha HU3BKOIIPOTETHOBOMY/ BUCOKOCAXapO3HOMY pallioHi.

®dyprak X., Kapmam O., 'auxoBa I'.

IN VITRO AHTUOKCUJIAHTHA AKTUBHICTD I XIMIYHA XAPAKTEPUCTUKA
EKCTPAKTY KO3JISAITHUKA JIIKAPCBKOI'O (GALEGA OFFICINALIS L.)
JIvgiecokuil nayionanvuuil ynisepcumem imeni leana @panxa
syn. I pywescokoeo, 4, m. Jlvsis, 79005, Yrpaina
hrystyna2208@gmail.com

Furtak Kh., Karmash O., Hachkova H. IN VITRO ANTIOXIDANT ACTIVITY AND CHEMICAL CHA-
RACTERISTIC OF GALEGA (GALEGA OFFICINALIS L.) EXTRACT. Diabetes mellitus is a harsh metabolic condi-
tion with main characteristic is the development of oxidative stress. Plant extracts often contain natural antioxidants
and can be used as antioxidant part of diabetes treatment. Our chloroform fraction of ethanol extract from G. officinalis
has shown the lack of toxic alkaloids, but the presence of polyphenol compounds. This extract also has demonstrated
antioxidant activity, making it suitable for next research.

Lyxposwuit miadet (LI1) — Baxkke MeTabosigHe 3aXBOPIOBaHHS, COPUYUHEHE TIOPYIICHHSIM CEKpelii i aKTHBHOCTI
IHCYJIiHY, 10 TPU3BOAUTH O XPOHIYHOI TilEpIITiKeMii, SKa, B CBOIO Yepry, CIPHUYMHSIE JOBTOTEPMIHOBI TIOPYIICHHS Ta
TIOITKOKEHHS JICTKUX OPTaHiB 1 TKAHUH Tia JonuHA. OTHIEI0 13 0CHOBHUX IIPIYMH BHHUKHECHHS J1a0C THYHHUX YCKIIaJHEHb
€ PO3BUTOK OKCHIATHBHOIO CTpPECy, TOMY 3aCTOCYBAaHHsS AHTHOKCHIAHTHOI Tepamii - Iy)kKe BayKIMBHH KOMITOHEHT
KomruiekcHoi Tepartii LIJ]. Pociuaw, 1110 MicTSTh IPUPOIHI aHTHOKCHIAHTH (30KpeMa, TomideHou, GpIaBoHOIIH i TaHIHN)
MOXYTb 3anodiraru reaepanii ADOO i TuM cripusitn 30epexeHHI0 QyHKIIN KiTHH opraHisMy. [lepcriekTHBHOIO pOCIMHOIO
y IUTaHI IOCHiKEHb aHTHOKCHIAaHTHUX BJIACTUBOCTEH € KO3NATHUK Jikapcbkui (Galega officinalis L.)

Mema Hamoi poOOTH - TOCTIIUTH aHTUOKCHJAHTHI BIACTHBOCTI €KCTPAKTY KO3JIATHHKA B YMOBAax in Vitro ta
MIEPEBIPUTH HOTO HA HASBHICTH aJTKAIOINIB 1 HA BMICT IMOJi()EHOIMIB.

BezankanoinHy ¢Qpakmito eKCTpakTy KO3JSITHHKA JIKapChbKOTO OfEPXyBajld NUIIXOM HacToroBaHHA 30 1
nozipiOHeHoT cyX0i Ha/l3eMHOT YaCTHHHU POCIMHH Y MiakucieHomy 10 pH 2 96 % etnnoBomy cnmpti mpotsiroM 12 ron 'y
criBBiHOIIEHHI 1:5 # ynaproBaiu y BakyyMmi 3a Joromororo poropHoro BumapioBada LABOROTA 400 3a remneparypu
+50...+55<C.

Ho ynmapenoro eTanonbHOro exctpakty momasamd dH,O i ximopodopm y cmiBeigHomenHi 1:1, nepeminrysanm
Ta neHTpudyrysamn ynponorx 10 xs 3a 1500 06/xB. Binbupanu xmopodopMmHy (pakiiiro i ymaproBaid y BakyyMi 3a
temneparypu +40...+50 °C 1o onep:kaHHs rycroro ekcrpakry (mareHT Ne 96839 Bin 25.02.2015 p.).
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OneprkaHuil €KCTPAKT MEPEBIPSUT Ha BMICT alIKaJIOi/IiB 3a JOIIOMOroto peakTuBiB bymapna i Maiiepa. Ockinbku
XapaKTEepHHUX OCaiB ]| Yac MPOBEICHHS LUX JIOCIIIIIiB HE BUSBIICHO, II€ CBIIYUTH, III0 €KCTPAKT HE MICTHTh aJIKAJIOiiB.
3araqpHUN BMICT TOI()CHONIB BH3HAYAN METOIOM 3 BUKOpUCTAaHHIM peaktuBy PDosina (3rimHo 3 Slinkard et al. 1977).
Bwicr nomideHoniB y ofiepskaHOMY €KCTPaKTi CTAHOBHB ONTM3BKO 284 MKT €KBIBaJICHTY raJIOBOI KUCJIOTH Ha | T €KCTPaKTy.

AHTHOKCH/IAHTHY 3/1aTHICTh €KCTPAKTY OILliHIOBaJIM MeTonoM normuHanHs ABTS-pagukanis. BeranosneHo, mo
€KCTPaKT KO3JISITHHUKA JIIKAPCHKOTO Ma€ aHTUOKCHAAHTHY 31aTHICTh (0nn3bKo 49,1 % normmuanus ABTS-paaukainis), mio
MO>ke OyTH OB’ s13aHe 3 HAsIBHUMH B HbOMY TIoJTipeHOIaMu, (pr1aBOHOIIaMH Ta IHIIUMH O10JIOTTYHO AKTUBHUMH CIIOTyKaMH.

Orpumana Hamu xJjopodopmHa (paKilisi €TAHOJBEHOTO EKCTPAKTy KO3JIATHHKA JIIKAPCHKOTO HE MICTHTh
TOKCHYHHX aJIKaJIOi/iB, aJIe Ma€ y CBOEMY CKJIai MoideHoNbHI CIIoyKu. Pa3oM 3 BUSIBIEHOIO HAMU aHTHOKCHIAHTHOIO
AKTHMBHICTIO 1Ie pOOMThH TaKMH €KCTPAKT KaHIUAATOM JJIsl TIOJANBIIUX AOCHIIPKEHb Ha TBApPUHAX 3 METOIO JICTAIBEHOTO
BUBUCHHS BIUIMBY Ha MPO/aHTHOKCUIAHTHUH OajlaHC OpraHi3my.

Alfavitskyi O.!, Dzydzan O.!, Kucharska A. Z.2, Brodyak L.}, Sybirna N.!

EFFECT OF EXTRACTS OBTAINED FROM THE CORNUS MAS L. FRUITS ON THE LEVEL
OF REACTIVE OXYGEN SPECIES AND OXIDATIVELY MODIFIED PROTEINS IN LEUKOCYTES
UNDER CONDITIONS OF STREPTOZOTOCIN-INDUCED DIABETES
! Ivan Franko National University of Lviv
4, Hrushevskyi St., Lviv, 79005, Ukraine
2 Wroctaw University of Environmental and Life Sciences, C.K.
25, Norwida, Wroctaw, 50-375, Poland
olichkadz94@gmail.com

In the condition of hyperglycemia in some tissues the metabolic pathways of glucose conversion intensify, which
are accompanied by the excess formation of reactive oxygen species (ROS). Interaction of ROS with other high-reacting
low molecular weight compounds and biopolymers leads to the development of oxidative stress. Oxidative stress causes
impaired DNA structure, enhanced lipid peroxidation, also proteins undergoes oxidative modification with formation of
additional carbonyl groups in R-groups of amino acid residues. Antioxidants of natural origin, in particular, vitamins,
bioflavonoids, carotenoids, etc. prevent the development of oxidative stress. There are bioactive components in fruits of
the cornelian cherry (Cornus mas L.), that exhibit a number of biological effects under various pathological conditions
(Dzydzan, Bila, Kucharska, Brodyak, & Sybirna, 2019). The extract of red fruits contains iridoids, anthocyanins, flavonols
and phenolic acids. Instead, the extract of the yellow fruit does not include anthocyanins but contains more iridoids and
phenolic acids. The main iridoid glycoside of yellow and red cornelian cherry is loganic acid. Therefore, the aim of the
study was to investigate the effect of loganic acid and extracts of red and yellow fruits of the cornelian cherry on the level
of ROS and the content of oxidatively modified proteins (OMP) in leukocytes under experimental diabetes mellitus.

Wistar male rats weighing 140—-170 g were used in the experiments. Diabetes mellitus was induced by a single
intraperitoneal injection of streptozotocin (55 mg/kg body weight). Animals of the experimental groups with diabetes
were given with extracts of red and yellow fruits of cornelian cherry and loganic acid per os at a dose of 20 mg/kg
bodyweight for 14 days. The level of ROS was investigated in leukocytes isolated from the peripheral blood of animals
using 2',7"-dichlorodihydrofluorescein diacetate (H,DCF-DA). OMP content was determined in lysates of leukocytes
by the reaction of carbonyl groups with 2,4-dinitrophenylhydrazine.

The level of prooxidants in leukocytes was evaluated using probe H DCF-DA, which diffuses into cells and
transformed into a highly fluorescent compound in the presence of ROS. Comparative analysis of fluorescence level
in blood leukocyte allowed us to establish a significant (1.5-fold) increase in ROS content under DM compared to
leukocytes of the control group. ROS cause the formation of OMP of neutral (OMP,,/ — detectable at 370 nm) and
basic (OMP,,  — detectable at 430 nm) character. There was a significant increase in the level of OMP,, and OMP,,|
in leukocytes under streptozotocin-induced diabetes. Therefore, the content of marker indicators of oxidative stress
increases due to the increase in the level of ROS in the leukocytes of rats with diabetes.

The administration of extracts of red and yellow fruits of cornelian cherry to animals with diabetes led to a
decrease in the level of ROS by 1.7 and 1.3 fold, respectively. The extract of the red fruits also caused a significant
lowering of the OMP content of neutral character, while the extract of yellow fruits decreases only OMP, level. The
administration of loganic acid did not show significant changes in ROS content, but the level of OMP of neutral and
basic character was significantly reduced compared with leukocytes of untreated diabetic rats. Therefore, the decrease
in the content of biomarkers of oxidative stress in leukocytes indicates the antioxidant properties of the extracts of
Cornus mas L. fruits.

Bandura Y., Sabadashka M., Sybirna N.

INFLUENCE OF NATURAL POLYPHENOL COMPLEX CONCENTRATE FROM RED GRAPE WINE
ON ANTIOXIDANT ENZYME ACTIVITY IN THE SCIATIC NERVE OF RATS
Ivan Franko National University of Lviv
4, Hrushevskyi St., Lviv, 79005, Ukraine
yurabandura98@gmail.com
Today, due to its prevalence and severe complications, diabetes mellitus is one of priority medical and social
problems. Diabetes mellitus is accompanied by infectious and chronic inflammatory processes that are difficult to treat.
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This disease is accompanied by insulin insufficiency and an increase in blood glycemia, which are the cause of many
complications. In diabetes mellitus, extremely elevated amount of reactive oxygen species (ROS) are produced. Under
physiological conditions, ROS is neutralized by various non-enzymatic and enzymatic components of the antioxidant
system.

The study of enzymatic antioxidants is one of the main diagnostic indicators in diabetes mellitus, so it is important
to investigate the effect of various compounds, in particular polyphenol complexes of red wine.

It was found that the administration of red wine polyphenol complex concentrate increased the activity of
antioxidant enzymes. The concentrate causes the increase in activity of catalase, superoxide dismutase, glutathione
reductase and glutathione peroxidase in sciatic nerve.

Hence, a natural polyphenol complex of red wine is able to correct oxidative stress caused by type 1 diabetes
mellitus and increased the activity of the antioxidant system. Considering the above, the obtained polyphenol complex
concentrate can be considered as the basis for new anti-diabetes drugs.

Formanchuk R.', Mackiv T.'?, Gnatyshyna L."*, Khoma V.!, Martinyuk V.,
Kozachuk L1, Stoliar O.!

OXIDATIVE STRESS RESPONSES OF GASTROPOD MOLLUSK LYMNAEA STAGNALIS
IN THE EXPOSURES TO ZINC, COPPER AND CADMIUM
Ternopil National Pedagogical University
2, M. Kryvonis St., Ternopil, 46027, Ukraine
’[.Ya. Horbachevsky Ternopil National Medical University
1, Maidan Voli, Ternopil, 46001, Ukraine
Oksana.Stolyar@tnpu.edu.ua

Aquatic pulmonate mollusks demonstrate different adaptive strategies depending on the kind of exposure.
Particularly, pond snail Lymnaea stagnalis can avoid heavy metals in the exposures to low to moderate concentrations
of zinc (Zn, 150 pg-L"), copper (Cu, 10 pg-L") and cadmium (Cd, 10 pg-L") (Gnatyshyna, 2019) during 14 days.
This response was accompanied by the coordinated inhibition of the oxidative stress response, almost independent
on the metal nature. The goal of this study was to elucidate the ability of this species, L. stagnalis, to withstand the
high sublethal concentrations of these metals. The snails sampled in the reference site and adapted to the laboratory
conditions were exposed to copper (Cu?*, 25 ug-L™), zinc (Zn**, 400 pg- L") or cadmium (Cd**, 50 pg- L") during 14 days.
These concentrations were about three times higher than studied previously (Gnatyshyna, 2019). The characteristics of
oxidative stress were analyzed in the soft tissues of mollusk. They included superoxide dismutase (SOD) and catalase
(CAT) activities, as well as the level of lipid peroxidation attested from the thiobarbituric acid-reactive substances
(TBARS) and accumulation of protein injury, detected from protein carbonyls (PCs). Total antioxidant/ABTS radical
scavenging activity of tissues was also determined. Metallothionein concentration was detected from the thiol
concentration to indicate probable participation of this protein in the oxidative response and/or the accumulation of
metals. The cholinesterase (ChE) activity was assayed to analyze the impact on the cholinergic system.

The results revealed that Cd caused the most prominent response of oxidative stress. Only exposure to Cd
caused up-regulation of total antioxidant radical scavenging activity (by 11%). It also increased the SOD and CAT
activities, and metallothionein concentration. This antioxidant activation can explain the prominent decrease of the PCs
concentration (by 1.5 times). However, TBARS production was increased (by 24.5 %). The increase of metallothionein
concentration (by 1.5 times) was the most prominent manifestation. This increase is the typical response to Cd toxicity
in different species. However, in snails the metallothionein activity is questionable, and the inducing of low weight
thiols phytochelatins is more evident (Niederwanger et al., 2017). The exposure to Zn provoked the same manifestations
of metallothioneins and PCs as Cd. This similarity can be explained by the common molecular targets of these metals.
However, Zn have not changed other studied traits. In opposite, exposure to Cu caused the activation of SOD, CAT
(most prominent, by 2.9 times), decrease of PCs concentration but increase of TBARS level. However, total antioxidant
activity and metallothionein concentration were not targeted in this exposure. The ChE activity was not changed in any
exposures. To summarizing, unlike studied previously effect of low concentrations of Zn, Cu, Cd, when a coordinate
inhibition of SOD, CAT, oxyradicals, TBARS and PCs was shown, the applied comparatively high concentrations of
metals allowed to show specific and strong responses, particularly to Cd. Further studies will be devoted to the precise
investigation of concentration dependent resistance of pond snails to metals.

This work has been granted by Ministry of Education and Science of Ukraine to O. Stoliar (#132B).

Hertsyk D.!, Sabadashka M.!, Krychowiak-Mas$nicka M.2, Sybirna N.!
DIABETES-CORRECTING AND ANTIBACTERIAL EFFECT OF RED WINE POLYPHENOLIC COMPLEX

!Ivan Franko National University of Lviv
4, Hrushevskyi St., Lviv, 79005, Ukraine
2 University of Gdansk, Intercollegiate Faculty of Biotechnology
58, Abrahama, Gdansk, 80-307, Poland
daryna.hertsyk@gmail.com
Polyphenolic compounds are secondary metabolites with wide range of biological activities that are commonly
found in plants. Various fruits and vegetables are rich sources of these compounds, i.a. blackberries, apples, beans
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and grapes. A wide variety of polyphenolic compounds are also found in red wine. Due to their biological activity, in
particular blood sugar-lowering, antioxidant effect and immunomodulating properties, polyphenols become very popular
among the researchers from all over the world. What is more, the development of drugs based on such compounds is an
area of the modern biological studies. The advantage of these drugs is that they are of natural origin, and thus are better
for human organism than synthetic analogues.

The main aim of the research was to verify if natural polyphenolic complex of red wine can affect L-arginine/ NO-
system of erythrocytes under type 1 diabetes mellitus. The additional goal of the study was to evaluate antimicrobial
activity of the complex.

We used streptozotocin-induced diabetes mellitus model in rats to study the state of L-arginine/ NO-system
in erythrocytes of animals subjected to the concentrate of red wine polyphenolic complex. What is more, in vitro
antimicrobial potential of the polyphenolic compounds was also verified by determining their minimal bactericidal
concentration (MBC) towards selected bacterial species. The study has shown that natural red wine polyphenolic
complex contributes to a decrease of NO-synthase activity and reduction of nitrate-anions level in red blood cells of
diabetic rats. The red wine polyphenolic compounds contribute also to lowering the level of nitrotyrosine, i.e. one of
the markers of oxidative-nitrative stress in the diabetes mellitus. The results of our research have also confirmed the
antibacterial potential of the polyphenolic complex towards Escherichia coli and Staphylococcus aureus.

The results indicate that polyphenolic complex naturally occurring in red wine can correct disorders of
L-arginine / NO-system caused by diabetes mellitus, as well as has the antibacterial activity. According to the results,
concentrate of natural red wine polyphenolic complex can be considered as a basis for new antidiabetic and antibacterial
drugs.

Kalanova S.!, Seniv M.}, Moroz A.!, Dzydzan O.!, Kucharska A. Z.2, Brodyak L.!, Sybirna N.!

EFFECT OF EXTRACT OF RED FRUITS OF CORNELIAN CHERRIES (CORNUS MAS L.)
ON THE ACTIVITY OF ANTIOXIDANT DEFENCE ENZYMES IN RAT’S RED BLOOD CELLS
WITH STREPTOZOTOCIN-INDUCED DIABETES MELLITUS
! Ivan Franko National University of Lviv
4, Hrushevskyi St., Lviv, 79005, Ukraine
2 Wroctaw University of Environmental and Life Sciences, C.K.

25, Norwida, Wroctaw, 50-375, Poland
sova.svta@gmail.com

Diabetes mellitus (DM) is a range of metabolic disorders, characterized by abnormally high level of glucose in
blood stream, called hyperglycemia. This state is also accompanied by augmented production of reactive oxygen species,
which are extremely deleterious for cell’s metabolism. Some specific antioxidant enzymes normally help prevent free
radical-induced cell damage. But, in conditions of DM reactive oxygen species can damage cellular structures such
as DNA, lipids, proteins, including enzymes. Therefore, there is a necessity to find medicines that could decrease an
excessive glucose level and simultaneously could counteract the increase in reactive oxygen species amount. Analyzing
the scientific data and component composition of the potential plants that can be exert favorable effect during diabetes
treatment we chose Cornus mas L. The main aim of this work was to study the effect of extract from red fruits of Cornus
mas L. on the antioxidant defence enzymes in red blood cells in conditions of DM.

The experiments were conducted with Wistar male rats weighting 140—170 g. Diabetes mellitus was induced by
injection of Streptozotocin (55 mg/kg body weight) dissolved in 10 mM citrate buffer. On the 10" day after diabetes was
manifested, the rats were orally injected with aqueous solutions of extracts from red cornelian cherry at a dose of 20 mg/
kg body weight during 14 days. We measured the activity of enzymes of antioxidant defence system, such as superoxide
dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx), in rat’s red blood cells spectrophotometrically.

According to our results, the activity of key antioxidant defence enzymes is reduced under diabetes: SOD (59 %),
CAT (60 %) and GPx (35 %) compared to control. The administration of red cornelian fruit’s extracts to animals with
DM lead to increase in activity of SOD (by 31 %), GPx (by 35 %) and CAT (by 70 %) compared to non-treated diabetic
group. We can make an assumption that extracts from red fruits of cornelian cherry demonstrate favorable effect on
erythrocytes under condition of diabetes-caused oxidative stress. Such effect may be explained by presence of active
components, such as polyphenols and iridoids in the extract, which may decrease a toxicity of reactive oxygen species.

Khoma V., Martinyuk V.!, Mackiv T.'”, Lushchak L.'; Gnatyshyna L."?, Stoliar O.!

BIOCHEMICAL RESPONSES OF BIVALVE MOLLUSK IN THE SINGLE
AND COMBINE EXPOSURES TO ROUNDUP
"Ternopil National Pedagogical University
2, M. Kryvonis St. Ternopil, 46027, Ukraine
’[.Ya. Horbachevsky Ternopil National Medical University
1, Maidan Voli, Ternopil, 46001, Ukraine
Oksana.Stolyar@tnpu.edu.ua
Glyphosate, the modified amino acid and organophosphonate compound, N-(phosphonomethyl) glycine,
is the most sprayed and most used herbicide in the world. Despite known genotoxicity, its biochemical effects are
studied scantly (Matozzo et al., 2018). The modelling of real-life exposures to diverse confounding factors is the
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necessity approach in the evaluation of the environmental impact. Therefore, the goal of this study was to evaluate
biochemical responses to commercial formulation of glyphosate, Roundup, alone and in the combinations with other
typical environmental confounding factors, in the exposures in vivo and apply the exposure ex vivo for the express
evaluation of the effect of Roundup. Bivalve mollusks represent the suitable model organisms for these experiments.
We treated the mussels Unio tumidus with the mix of glyphosate (formulation Roundup MAX (Rn, 33.8 pg-L") and
popular antidepressant drugs aminazine (Am, 18.0 ug-L') (Rn+Am), to Rn and Am separately at the temperature
18 °C (positive controls), and to Rn at the 25 °C (Rn+T) during 14 days. In exposures ex vivo, the gills and digestive
gland tissues of U. tumidus were exposed to a range of concentrations of Rn (13.3, 26.7, 66.8 and 133.6 pg L") during
2 h at 20 °C followed by 15 h at ~2-4 °C. Markers of oxidative injury (total antioxidant activity, end-products of lipid
peroxidation (TBARS) and protein carbonyls (PC)), cellular low weight thiols GSH/GSSG and metallothionein (MT-
SH), and cholinesterase (ChE) activity as the index of neurotoxicity were analyzed.

In the ex vivo experiment, the lowest concentrations of Rn caused the most prominent changes of the indices:
the decrease of MT-SH concentration (by about two times) and ChE activity (acute toxicity). The total antioxidant
activity was decreased substantially in all exposures correspondingly to the decrease of MT and/or GSH concentrations.
However, the levels of TBARS and PC were not changed compare to control detecting the early stage of the injury. This
study confirms the suitability of the Rn concentration selected for the in vivo experiment. All Rn contained exposures of
mollusks (Rn, Rn+Am, Rn+T) caused the substantial increase of MT-SH concentrations (by 57 % in the Rn+T group).
The GSH concentration was increased in all exposures (by 75 % in the Rn+Am group) with the increase of GSH/
GSSG ratio in all exposures, except Rn. Activation of cellular thiols was corresponding to the up-regulation of the total
antioxidant activity in all groups (by 50 % in Am group) except Rn group. The levels of TBARS and PC were increased
significantly but not substantially with few exceptions (Rn+T group for TBARS and Rn group for PC). The depletion
of ChE was not detected in any exposure, and Rn even increased by 33 %.

The comparison of the results of ex vivo and in vivo exposures indicates the sensitive but opposite responses
of the cellular thiols and total antioxidant activity to Rn. The antioxidant potential of Am was confirmed in this study
partially due to GSH increase. The accumulation of the oxidative injury was observed only after the long-term exposure
of the organism to Rn, Am and their combinations. Consequently, despite the sensitivity of mollusk responses in both
experimental designs, the exposure in vivo provide more realistic understanding of the ability of the organism to
withstand environmental impact of xenobiotics than ex vivo exposure.

This work has been granted by the award of Ministry of Education and Science of Ukraine to Oksana Stoliar
(Projects M/35-2018 and 132B).
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Starting an investigation firstly you need to choose the way to extract and collect the row material for your
experiments. There are different methods for collecting amphibian skin secretions to yield samples that are clean/
uncontaminated and tolerant to destruction under operating conditions (Clark, 2013). The types and quantities of
chemicals expected in a sample appoint how the samples should be collected. However, some methods reveal to be
unethical towards the animals, sometimes even leading to lethal outcomes.

The present study aimed to provide a comparison between the composition and characteristics of skin secrets
obtained from Pelobates fuscus by electrical or mechanical stimulations.

Twenty adult specimens (both sexes) of P. fuscus were collected along the Desna River in Chernigov region,
Ukraine. The crude skin secretions from ten frogs were collected after a mild electric stimulation of the dorsal skin
region (3-6 V, 10-15 sec). The skin secretions from the others were obtained by an intensive mechanical irritation of
head, body and tibia of the animals. Secrets were washed with a small amount of distilled water, centrifuged to remove
debris, and lyophilized. The equal amounts of dried material (10 mg per 1 mL) obtained by two techniques were
further dissolved in phosphate-buffered saline (PBS, pH 7.2) and centrifuged at 10000 g for 10 min; the supernatant
was collected and used in the study. The concentration of total protein in the samples was measured using the Bradford
method. Separation of proteins was done by SDS-PAGE as described by Laemmli. The hemolytic activity was checked
using 2 % fresh rabbit erythrocyte suspension incubated with various concentrations of secretions. The amount of
hemoglobin released due to erythrocytes lysis was measured spectrophotometrically. Moreover, the influence of the
components of skin secretions on platelet aggregation was studied in vitro using the photo-optical aggregometer. The
proteolytic potential was measured by enzyme electrophoresis and spectrophotometrically using specific chromogenic
substrates suchas S, ,S .,S ...S .,

In case of both methods we got the same amount of dry secretions (12 mg in total). The protein concentration
in a solution extracted by electrical stimulation was a little higher that may give an evidence of better solubility of its
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protein components. The samples were aligned by protein before running an electrophoresis. Data showed that the band
composition of two samples was alike, but the quantitative ratio differed. Both skin secretions exhibited a nearly identical,
concentration-dependent tendency to cause hemolysis. The result from the aggregation assay indicated that components
of mechanically and electrically collected samples induced platelet aggregation in rabbit PRP. Interestingly, secretions
alone didn’t exhibit the proteolytic activity, whereas they significantly promoted plasma proenzymes activation.

According to the obtained results, biological effects of components of Pfuscus skin secretions collected by
mechanical and electrical irritations are similar, consequently proving that scientists should prefer using mechanical
gland’s stimulation, as a less harmful for animals, in their studies.

Opryshko M.}, Maryniuk M.}, Gyrenko O.!, Tkachenko H.%, Kurhaluk N.%,
Buyun L.!, Honcharenko V.3, Prokopiv A.>*
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FROM LEAVES OF FICUS ELASTICA ROXB. EX HORNEM. AND ITS CULTIVARS
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The Moraceae plant family includes Ficus L. as one of the main genera with biological activities already depicted
such as antioxidant (Oliveira et al., 2010; Phan et al., 2012; Ondua et al., 2019), anticancer (Wang et al., 2008; Mbosso
et al., 2012, 2015, 2016), antimicrobial (Aref et al., 2010; Mbosso et al., 2012, 2015, 2016), antiulcer (Galati et al.,
2001; Chandrasekar et al., 2010; Antony et al., 2013), antidiarrhoeal (Mandal and Kumar, 2002; Yadav et al., 2015),
anti-pyretic (Rao et al., 2002; Ahmed and Urooj, 2010), antiplasmodial (Muregi et al., 2003; Kubo et al., 2016; Teinkela
et al., 2018), and gastroprotective (Rao et al., 2008; Sabiu et al., 2016).

Ficus elastica Roxb. ex Hornem. is a large monoecious evergreen (rarely deciduous) tree up to 30 m tall. The
species is considered to naturally originate from NE India, Myanmar, Malay Peninsula, Sumatra, and Java, but is also
commonly cultivated in that area and throughout the world. It belongs to those species known as hemi-epiphytes, which
start life as an epiphyte in the crown of another tree and then send roots down to the ground enveloping the trunk of the
host tree. Although usually occurring in forests, this species can also grow as a terrestrial tree or shrub in dry habitats
such as cliffs and limestone hills. It’s glabrous coriaceous spirally arranged leaves reach 10-40 cm in length and 5-22 cm
in width; they are elliptic to oblong with acuminate apex and cuneate to obtuse or rounded base. The pedunculate
glabrous figs of 1-1.5 cm in diameter are born axillary or just below the leaves, in pairs or solitary, and turn yellow at
maturity (Berg and Corner, 2005). The latex of F. elastica showed significant antischistosomal activity (Seif el-Din et
al., 2014). Leaf extract of F. elastica is employed as a diuretic agent besides treating skin infections and allergies (Phan
et al., 2012). Standardized extracts of F. elastica could be used in traditional medicine for the treatment of wounds and
other topical infections (Mbosso et al., 2012). Mbosso Teinkela and co-workers (2018) revealed in vitro cell-growth
inhibition activities by methanolic extract of F. elastica against Plasmodium falciparum strain 3D7 and Trypanosoma
brucei brucei, as well as against HeLa human cervical carcinoma cells. At the 25 pg/mL concentration, the extract
of F. elastica exhibited plasmodiacidal activity (IC, value of 9.5 pg/mL) and trypanocidal (IC,; value of 0.9 ug/mL)
activity. Extract presented low cytotoxic effects on the HeLa cancer cell line (Mbosso Teinkela et al., 2018).

The current study aimed to assess possible antioxidant effects of extracts derived from leaves of F. elastica and
its cultivars (F. elastica ‘Rubra’, ‘Robusta’, ‘Burgundy’, ‘Variegata’) using oxidative stress biomarker [2-thiobarbituric
acid reactive substances (TBARS) as a biomarker of lipid peroxidation] using of human erythrocytes’ model after
incubation with plant extracts in two doses (5 mg/mL and 0.5 mg/mL).

The leaves of F. elastica and its cultivars were collected in M.M. Gryshko National Botanic Garden (Kyiv,
Ukraine) and Botanic Garden of Ivan Franko National University in Lviv (Lviv, Ukraine). The whole collection of
tropical and subtropical plants at M.M. Gryshko National Botanic Garden (Kyiv, Ukraine) and Botanic Garden of Ivan
Franko National University in Lviv (Lviv, Ukraine) (including Ficus spp. plants) has the status of a National Heritage
Collection of Ukraine.

Freshly collected leaves were washed, weighed, crushed, and homogenized in 0.1M phosphate buffer (pH 7.4)
(in proportion 1:19, w/w) at room temperature. The extracts were then filtered and used for analysis. All extracts were
stored at -20°C until use. Blood (10-20 ml) was obtained from normal volunteers via venipuncture (4 males and 5
females aged 28—53-years old). The Research Ethics Committee of Regional Medical Chamber in Gdansk (Poland)
approved the study (KB-31/18). All patients provided written informed consent before the start of the study procedures.
Human erythrocytes from citrated blood were isolated by centrifugation at 3,000 rpm for 10 min and washed two times
with 4 mM phosphate buffer (pH 7.4) and then re-suspended using the same buffer to the desired hematocrit level. Cells
stored at 4 °C were used within 6 h of sample preparation. An erythrocytes’ suspension at 1 % hematocrit was incubated
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with 4 mM phosphate buffer (pH 7.4) (control) and pre-incubated with the extracts (5 mg/mL and 0.5 mg/mL) at 37 °C
for 60 min. This reaction mixture was shaken gently while being incubated for a fixed interval at 37 °C. For positive
control, phosphate buffer was used. Erythrocytes’ aliquots were used in the study.

The level of lipid peroxidation was determined by quantifying the concentration of 2-thiobarbituric acid
reacting substances (TBARS) with the Kamyshnikov (2004) method for determining the malonic dialdehyde (MDA)
concentration. The pmol of MDA per L was calculated using 1.56-10° mM' cm™ as the extinction coefficient.

The mean + S.E.M. values were calculated for each group to determine the significance of the intergroup
difference. All variables were tested for normal distribution using the Kolmogorov-Smirnov and Lilliefors test (p>0.05).
The significance of differences between the total antioxidant capacity level (significance level, p<0.05) was examined
using the Kruskal-Wallis H test (Zar, 1999). All statistical calculations were performed on separate data from each
individual with Statistica 8.0 software (StatSoft, Krakow, Poland).

Our results revealed that treatment of human erythrocytes by extracts derived from leaves of F. elastica and it
cultivars ‘Rubra’ and ‘Burgundy’ in dose 0.5 mg/mL caused the statistically significant decrease of TBARS level by
27.3 % (p<0.05), 32.4% (p<0.05), and 33.5% (p<0.05), respectively. The increase TBARS level was observed after the
treatment of human erythrocytes by extracts derived from leaves of F. elastica ‘Robusta’ and “Variegata’ (by 12.3% and
9.3%, p>0.05, respectively) compared to untreated controls (phosphate buffer). After treatment of human erythrocytes by
extracts derived from leaves of F. elastica and its cultivars (‘Rubra’, ‘Burgundy’, and ‘Robusta’) in the dose 5 mg/mL, the
increase of TBARS level (by 5.7%, 39.5%, 82%, and 87.5%, p<<0.05) was observed. Only extract derived from leaves of
F elastica “Variegata’ (5 mg/mL) caused the decrease of TBARS level (by 29.2% p<0.05) compared to untreated controls
(phosphate buffer). Among extracts studied (0.5 mg/mL), F. elastica ‘Burgundy’ exhibited the lowest TBARS level
(decreased by 33.5%, p<0.05) while in dose 5 mg/mL, F. elastica ‘Variegata’ decrease TBARS level by 29.2% (p<0.05).

Our results demonstrated that the extracts deriving from the leaves of F. elastica and its cultivars showed large
dose-dependent variations in TBARS levels. The highest TBARS levels were determined for a dose of 5 mg/mL (except
F. elastica “Variegata’). These results indicate that the selected plants belonging to the Ficus genus could be further
investigated for identifying compounds that may be responsible for the observed activities and that may represent new
leads in antioxidant drug discovery.

The authors are grateful to The Visegrad Fund for supporting our study.
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A large number of medicinal plants have been investigated for their antioxidant properties. Natural antioxidants
either in the form of raw extracts or their chemical constituents are very effective to prevent the destructive processes
caused by oxidative stress (Akinmoladun et al., 2010). In our previous studies, in vitro protective effects of extracts
obtained from various tropical and subtropical plants against hemolysis, lipid peroxidation, and oxidative damage of
proteins in equine erythrocytes were evaluated (Tkachenko et al., 2017-2019; Buyun et al., 2018). In the case of the
Ficus genus, we have focused on the evaluation of the antioxidant effect of leaf extract obtained from F. religiosa L.
based on oxidative stress biomarkers using the equine erythrocytes model (Tkachenko et al., 2018). Hence, it becomes
necessary to search new sources for noble antioxidants, especially those that would be safe and cheap and thus easily
affordable by all populations.

The present study was designed to investigate the oxidative stress biomarkers [2-thiobarbituric acid reactive
substances (TBARS), carbonyl derivatives content of protein oxidative modification, total antioxidant capacity] using
the equine erythrocytes’ model to evaluate the antioxidant activities of the aqueous extracts of leaves derives from
juvenile shoots of Ficus pumila L.

Ficus pumila is a climbing fig commonly used as an ornamental plant. It is reported to be native to East Asia,
specifically South China through to Malaysia, but now it is cultivated in numerous countries around the world (Starr et
al., 2003). It was reported that F. pumila is a very aggressive vine that rapidly grows on almost any surface, climbing
using clusters of adventitious roots that emerge from internodes and sometimes form into an aggregate structure called
an adhesive disk or pad (Groot et al., 2003). According to Yong and co-workers (2013), the leaves of this plant have
antimicrobial, antileishmanial, and anti-inflammatory effects among many other medicinal benefits. These benefits
could be attributed to the wide array of chemicals contained in it (Larbie et al., 2015).
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The juvenile leaves of F. pumila were collected in M.M. Gryshko National Botanic Garden (Kyiv, Ukraine). The
whole collection of tropical and subtropical plants at M.M. Gryshko National Botanic Garden (Kyiv, Ukraine) (including
Ficus spp. plants) has the status of a National Heritage Collection of Ukraine. Plant samples were thoroughly washed to
remove all the attached material and used to prepare extracts. Freshly collected leaves were washed, weighed, crushed,
and homogenized in 0.1M phosphate buffer (pH 7.4) (in proportion 1:19, w/w) at room temperature. The extracts were
then filtered and used for analysis. All extracts were stored at -20°C until use.

Equine blood samples were stored in tubes with sodium citrate as the anticoagulant and held on the ice until
centrifugation at 3,000 rpm for 5 min to remove plasma. The pellet of blood was resuspended in 4 mM phosphate
buffer (pH 7.4). A volume of 0.1 ml of the plant extract was added to 1.9 ml of clean equine erythrocytes. For positive
control (phosphate buffer) was used. After incubation of the mixture at 37°C for 60 min with continuous stirring, it was
centrifuged at 3,000 rpm for 5 min. Erythrocyte aliquots were used in the study.

The level of lipid peroxidation was determined by quantifying the concentration of 2-thiobarbituric acid
reacting substances (TBARS) with the Kamyshnikov (2004) method for determining the malonic dialdehyde
(MDA) concentration. To evaluate the protective effects of the extract against free radical-induced protein damage
in equine erythrocytes, a carbonyl derivatives content of protein oxidative modification (OMP) assay based on the
spectrophotometric measurement of aldehydic and ketonic derivatives in the erythrocytes’ suspension was performed.
The rate of protein oxidative destruction was estimated from the reaction of the resultant carbonyl derivatives of amino
acid reaction with 2,4-dinitrophenylhydrazine (DNFH) as described by Levine and co-workers (1990) and as modified
by Dubinina and co-workers (1995). Total antioxidant capacity (TAC) in the sample was estimated by measuring the
2-thiobarbituric acid reactive substances (TBARS) level after the Tween 80 oxidation (Galaktionova et al., 1998).

All variables were tested for normal distribution using the Kolmogorov-Smirnov and Lilliefors test (p>0.05). The
significance of differences between the parameters (significance level, p<0.05) was examined using the Mann-Whitney
U test (Zar, 1999). All statistical calculation was performed on separate data from each individual with STATISTICA
8.0 software (StatSoft, Krakow, Poland).

Our result revealed that the TBARS level was increased by 15.5% (p>0.05) when incubated with an extract derived
from leaves of juvenile shoots as compared to untreated erythrocytes. When equine erythrocytes were incubated with
the extract obtained from leaves of juvenile shoots, non-significantly decrease both aldehydic and ketonic derivatives
of OMP was observed after incubation with an extract derived from juvenile shoots (by 8.18% and 12.5%, p>0.05). The
treatment by F. pumila leaf extract caused the increase of TAC in erythrocyte suspension when compared to untreated
erythrocytes. However, these changes were statistically non-significant.

Several correlations between checked parameters were found. Decreased TBARS level induced the decrease of
aldehydic derivatives of OMP in the equine erythrocytes’ suspension after in vitro incubation with F. pumila leaf extract
obtained from juvenile shoots (y = -15.774 + 1.9995*x; r = 0.5254; p = 0.0252; 1> = 0.2760). The ketonic derivatives
correlated positively with aldehydic derivatives of OMP (y = 2.463 + 1.1215%*x; r = 0.6342; p = 0.0047; r2 = 0.4021).
The increased level of TAC in erythrocytes’ suspension after incubation with leaf extract obtained from F. pumila
positively correlated with TAC level.

We believe, that there are other important aspects in preliminary pharmacological studies of plants that should
not be neglected. More than 15,000 angiosperm plant species are dioecious, i.e., having distinct male and female
individuals (Seethapathy et al., 2018). The male and female plants also have remarkable differences in ecological
adaptability, physiological and biochemical characteristics (Hultine et al., 2016; Li et al., 2016). The allocation of
resources between male and female plants is different, and also variation in secondary metabolites is reported among
dioecious plants (Li et al., 2016; Seethapathy et al., 2018). However, little is known about the ethnobotany of dioecious
species and whether preferences exist in pharmacological investigations for a specific gender of plant samples screened
for specific kinds of biological activity.

The results obtained from the correlation between total antioxidant capacity and oxidative stress biomarkers
suggested that antioxidant compounds are dominant contributors to the antioxidant activity of the extracts obtained
from F. pumila leaves. Our future phytochemical screening of leaves also will reveal the presence of various classes of
secondary metabolites that have great importance in medicinal chemistry and natural product research for their high
antioxidant properties.

The authors are grateful to The Polish National Commission for UNESCO for supporting our study.
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The metabolism of lipids, carbohydrates, and proteins is disturbed by diabetes, thus affecting the quality of life and
health. Diabetes mellitus characterized by hyperglycemia, which occurs due to insufficient insulin secretion combined
or not combined with the deterioration of the hormone’s action. Despite the wide choice of modern antidiabetic agents,
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the problem of real compensation of diabetes remains unresolved, which justifies the search for and creation of new
effective and low-toxic antidiabetic agents. Of considerable interest are the chromium and vanadium complexes.

In experiment, laboratory rats weighing 100 — 120 g were used. The rats were divided into four groups: I — control
group, II — rats that were given water with a combined solution of chromium citrate (0.1 pg/mL of water) and vanadium
citrate (0.5 png/mL of water), III — control group with experimental diabetes mellitus (EDM), IV — experimental group,
rats with EDM that were given water with a combined solution of chromium and vanadium citrate during 40 days.
EDM was induced in the animals from groups III and IV by intraperitoneal administration of 5% solution of alloxan
monohydrate (“Synbios”) in the amount of 150 mg/kg of body weight after a 24-h fasting period. Blood plasma of
rats was obtained by 10-minute centrifugation of heparinized blood at 300 rpm. Blood plasma (1 cm?®) was extracted
with chloroform-methanol mixture in the ratio of 2:1 (v/v) according to the Folch method. The total amount of lipids
was determined by weighing dry sample using a residue gravimetric method (Kates, 1986). The separation of lipids
into classes was carried out using thin-layer chromatography on silica gel (silica gel L 5/40 u, LSL 5/40 p, Chemapol,
Slovakia). Hexane-diethyl ether-acetic acid in the ratio of 70:30:1 (v/v/v) was used as a mobile phase (Kates, 1986).

It was found that the content of total lipids was higher in the blood of rats from group III relative to the animals
of group I, which can be explained by the mobilization of lipids from the depot. The combined effect of vanadium and
chromium citrate resulted in a slight decrease in the content of total lipid in animals from groups II and IV. It is likely
that the positive effect of vanadium and chromium citrate is manifested not directly, but indirectly due to improving
the action of insulin, and thus altering the synthesis and breakdown of lipids in animals (Solohub, 2007). The content
of phospholipids in plasma was decreased by 18.5 % in intact animals from group II compared with the animals from
group I (P < 0.05) due to the combined effect of vanadium and chromium citrates. Animals with EDM from group III
had a tendency to increasement in the content of phospholipids. It is also known that the synthesis intensity of this
class of lipids, and their content in the tissues can also be a kind of indicator that cells compact their membranes to
protect themselves from penetration of toxicants through membrane. However, in the blood of diabetic rats from group
IV, phospholipid content was decreased by 5.6 % compared to the animals from group III (P < 0.05). The content of
non-esterified cholesterol was significantly increased in the rats with EDM from group III by 45.2 % relative to the
animals from control group I (P < 0.05). In the diabetic rats from group 1V, the cholesterol level was probably reduced
by 24.1 % compared to group III. The decrease in the content of unesterified cholesterol in the rats of group I'V indicates
an increase in the processes of esterification and hydrolysis of cholesterol under the influence of biologically active
substances, in this case, chromium and vanadium citrate.

It has been shown that dyslipidemia occurs during EDM, which may be evidenced by an increase in the content of
total lipids, non-esterified cholesterol and phospholipids. It has been established that vanadium and chromium citrates
can normalize the functioning of individual lipid metabolism units during EDM, especially when combined.

Svyshch 1., Fayura L., Klymyshyn N.
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Roseoflavin (RoF) is a red pigment, which is produced by Streptomyces davawensis and has an antimicrobial
activity against Gram-positive bacteria and an antivitamin B2 activities. RoF was found to be active against Bacillus
cereus and Micrococcus luteus (Sarcina lutea).

The aim of the work was to obtain the preparations of RoF to achieve the heterologous expression of the key
gene of RoF biosynthesis r0s4 S. davawensis, encoding N,N-8-Amino-8-demethyl-D-riboflavin dimethyltransferase
in Komagataella phaffii strain. Early in the department of Molecular Genetics and Biotechnology (Institute of Cell
Biology, NAS of Ukraine) rosB and FMNI genes (encoding of RoF biosynthetic precursors), and ros4 gene were
transferred into genomes of the yeast strain recipients. The transformed strain K. phaffii Y33/FMN1/rosB/ rosA resulted
in accumulation of new red compound present in relatively large amounts in culture medium.

Yeast cells of K. phaffii were grown in rich medium (YPD) in Erlenmeyer flasks on a gyro-shaker (220 rpm) at
30 °C during 44 — 48 h. Then, cells were harvested, washed 3 times with sterile H,O and incubated during 20 h in cheap
mineral medium (YNB). The cells were separated from the culture medium by centrifugation (4.000 rpm, 10 min, 4 °C).
Total flavins from the culture media were analyzed by paper chromatography in 0.5 % Na HPO, (pH 8.0) according to
retardation value (Rf: FMN — 0.50; riboflavin — 0.37; Rof — 0,22) [Juri N, et al. 1987]. Flavin bands were eluted with
boiling water and quantified by spectrophotometric analysis at appropriate wavelengths used molecular coefficients
of extension [Chapman S, et al. 1999]. Then, flavins were adsorbed on Florisil (60—100 mach) (column 15 x 30 mm)
and eluted with gradient of 25 ml of 50 % acetone : H,O (1:1). Fractions containing flavin with Rf'= 0,22 were pooled
and applied to cellulose column (100 x 25 mm) previosly washed with H,O. Nonadsorbed flavins were eluted by
H,0. Obtained fractions were analyzed by paper chromatography in 0.5 % Na,HPO, Fractions containing only flavin
with Rf'= 0,22 were pooled and analyzed. Spectra of flavins were recorded between 300 and 600 nm employing Hach
Lange DR 6000 UV-VIS spectrophotometer. Absorbance peak at 505 nm corresponding to RoF was detected for the
preparation.
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To obtain the solid samples of RoF, freeze dryer Alpha 1-2 1d plus A 16/50548, Martin Christ
Gefriertrocknungsanlagen GmbH (Germany) was used. The optimal RoF lyophilization conditions, namely, the
composition of mixture of stabilizing additives (buffering agents, bulking agents, protein stabilizers, and antimicrobial
agents) as well as the parameters (temperature regime and duration) of freeze-drying procedure were found. As a result,
the solid preparations of RoF were obtained.

The possible application of obtained RoF preparations will be discussed.
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Contemporary environmental challenges have complicated nature and include the exposures to moiety of non-
pointed xenobiotics in the low micro-/nanomolar concentration each, abnormal temperature fluctuations and so on.
Therefore, the novel approaches to the evaluation of the environmental impact on the organism that based on the
integrative evaluation of this plurality of adverse effects are developed. The aim of the present study is the application of
the Integrated Biomarker Index (IBR) elaborated by Beliaeff and Burgeot (2002) to the evaluation of the health status of
native bivalve mollusks from the river sites with different water flow and suspected chemical and thermal impact. These
sites were associated with the activities of the hydropower plants (HPPs) of different power, Kasperivtcy mini HPP and
Jvanchyk micro HPP in the middle Dniester basin, Ukraine. The mollusk Unio tumidus from the mini HPP (reservoir
(Ku) and downstream of the dam (Kd)) and micro HPP (upstream (Ju) and downstream of the dam (Jd)) were sampled
in two seasons. The activities of superoxide dismutase, catalase, glutathione S-transferase, cathepsin D and caspase-3
were investigated. The concentrations of glutathione (GSH and GSSG), metallothioneins (MT-SH), levels of lipid
peroxidation and protein carbonyls, lactate and pyruvate, alkali-labile phosphates (ALP corresponding to vitellogenin
concentration), and lysosomal membrane stability were also analyzed. In total, we determined 11 indexes (n) in summer
and 13 indexes in autumn from digestive gland, hemocytes (lysosomal integrity) and gonads (ALP).

In the summer, the mollusks from the reservoir (Ku) have demonstrated the typical signs of toxic impact:
cholinesterase and glutathione depletion, the highest glutathione S-transferase activity, elevated cathepsin D efflux from
the lysosomes compare to all other groups. The specimens from the micro HPP had the highest levels of glutathione
(Jd) and lipid peroxidation (Ju), lesser Cu,Zn-SOD activity (Ju) than other groups. These unexpected indications of
stressful conditions in the groups from micro HPP may derive from the regular oscillations in the water flow regimes
and temperature of water. In autumn, Ku-mollusks showed lower cholinesterase, catalase and caspase-3 activities, and
metallothionein concentration, but elevated levels of oxidized glutathione and protein carbonyls than the specimens from
Kd-group. Concentrations of lactate, pyruvate and ALP, activity of superoxide dismutase and glutathione S-transferase,
and lipid peroxidation level were similar in both groups in this season. For both HPPs, the responses of upstream
and downstream groups were distinct. The calculated IBR/n was 4.17; 3.85; 3.12 and 0.26 for Ku, Kd, Ju, Jd groups
correspondingly in summer and 2.17 and 0.29 in the Ku- and Kd-groups correspondingly in autumn. Importantly, the
variables of cellular thiols, namely metallothioneins and glutathione were among the most sensitive indexes for the
reflecting of inter-site differences. Generally, the worst impact in the reservoir of mini HPP was expected, because
this site is located in the low portion of the river, in the area of intense agriculture and recreation activity and have
constantly low water flow. However, only the calculation of IBR has given a quantitative basis for the differentiation of
the environmental impacts. We suggest that using integrative biological response based on the biochemical markers of
bivalve mollusks can be a valid early warning step in assessing combine impact of environmental challenges.

This work has been granted by the award of Ministry of Education and Science of Ukraine to Oksana Stoliar
(Projects M/35-2018 and 132B).
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BOTAHIKA TA IHTPOAYKIIA POCJIMH / BOTANY AND PLANTS INTRODUCTION

benaena S1.B.
OCOBJIUBOCTI BY IOBU ITAT'OHOBOI CUCTEMU BEGONIA DREGEI OTTO & DIETR.

Hayionanvnuii bomaniunuii cao im. M.M. I'puwxa HAH Yxpainu
eyn. Timipazescoka, 1, m. Kuis, 01014, Yxpaina
Belaeva Ja. FEATURES OF THE STRUCTURAL SYSTEM CONSTRUCTION BEGONIA DREGEI OTTO
& DIETR. The Begonia genus has more than 1800 species, which have a pantropic distribution, and is one of the ten
largest genera of angiosperms. Within the Begonia genus, there is a significant morphological diversity, especially of
vegetative organs, due to the adaptation to a wide range of environmental conditions. We investigated the peculiarities
of the shoot system structure of B. dregei in terms of greenhouse culture.

Pin Begonia L. (Begoniaceae C. Agardh) Hamiuye monan 1800 BumiB, 110 MalOTh MaHTPOIMIYHE MONTHPEHHS, 1
BXOJIMTH JIO CKIIaJly IECSATH HAMOUIBIINX POAIB NOKPUTOHACIHHUX POCIIHH.

He3Baxkaroun Ha Te, 10 LIEHTPOM HOXOKEHHS poay Begonia L. BBakaroTh APpHKy, HalOLIbIIEe PI3HOMAHITTS
fforo npeacTaBHUKIB XapakrepHe 1t [liBaennoi AmMepuku ta ITiBnenHo-CxigHoi A3ii (Arends, 1995). I 1iux pociuH,
IO JKMBYTh B YMOBAaxX MiJBHIICHOI BOJOTOCTI TPOMIYHOTO KJIIMaTy i MalOTh BUIVISA BEIMKUX TpaB, XapaKTEPHOIO
03HAKOIO € BiTHOCHO clIa0KWil pO3BUTOK MEXaHIYHUX TKaHUH. J{JIs Ipe/IcTaBHUKIB POy XapaKTEPHHUMH 0COOIUBOCTIMHU
Oy/I0BM TIArOHOBOI CHCTEMH € TpUBaJie MOHOIOJiaJIbHE HAPOCTAHHSI, Ma3yIlllHe MOJOKEHHS CYLBITh, HOCTIHHUIA picT
BEreTaTUBHUX OCEH, IO JaJI0 3MOTYBIIHECTH OCHOBHHUI CTPYKTYPHHUIH THI OCTOHIN J0 apXiTeKTypHOI Momeini (AM)
Attims (®Pepmanosa, 2008).

CuMriofiaibHe HApOCTAHHS TPAIUIIEThCS y OCrOHIM HaJ3BHYANHO pIAKO 1 3a3BHYAil € pe3ylnbTaroM
MOCTTPaBMATUYHOTO BiJHOBJIEHHsI. [licisl BUAAJIeHHs amikalbHOI YACTHHU OPTOTPOITHOTO MaroHa PO3BHBAETHCS OJHA
3 0a3anbHUX OPYHBOK TOJIOBHOIO maroHa. CHMITOMiaibHe HApOCTAHHS HETPaBMAaTUYHOI IPUPOAU y OCTOHIH 3a3BHUYail
OB’ s13aHe 31 CE30HHUM PUTMOM POCTY 1 HasBHICTIO repiony crokoro (Depianosa, 2008).

TonoBumii marin (marii  (OpMyBaHHS) — TpaB’SHHCTHH, BY3JIyBaThi, IMOTOBIICHUH, MOHOIIMKIIYHHIA,
Oararopiunuii, 10 230 MM 3aBBUIIKH. HampsaMoK pocTy — OTPOTPOIHHUM, THIT HApPOCTaHHSI — 0a3MMOHOIOMIATBHUH.
KinpkicTh MeTaMepiB y aroHi cTaHoBUTh Bix 20 10 27. JlorkuHa MixkBy3/1s1 — Bix 10 10 60 MM. 3MiHa TOBKHH MIXKBY3/1b
BiZIOyBa€ThCs 32 JBOBEPIINHHOIO KPHBOIO.

Y HIKHIX By3JaX TOJIOBHOTO IaroHa pPO3TAlIOBAaHI BEreTaTHBHI OPYHBKH, SIKI MPOTSATOM IEPLIOr0 pPOKY
YTBOPIOIOTH Oi4HI TAaroHM ranykeHHs (30araucuns) 11 mopsaky. @opmMyBaHHs O1YHIX ArOHIB 30aradeHHs Bia0yBaeThCs
B aKpOIETaIbHOMY HampsAMKY. [1aroHM CHICIITUYHI, MPAKTHYHO OJHAKOBI 32 po3MipamH i Oy10Bor0. ["any)keHHs TaroHa
MOXKE TPOAOBKYBaTucs 10 V mopsaky. [laroHu ramykeHHs CKIIQIAloThesi 3 4-9 MeTamepiB 1 XapakTepH3yOThCs
CBOEPITHUM PO3BUTKOM.

Crioyarky, MPOTITOM MICSIIS, MTArOHK MalOTh BKOPOYEHI MIKBY3/S (10 1-2 MM 3aBIOBKKH), HOTIM MIKBY3JIS
BUIOBXKYIOTbCS 10 30—40 mMM. Y 0aszanbHiil yaCTHHI TOJOBHOTO IMAaroHa YTBOPIOETHCS KayleKc. Y MUISHIN Kaymekca
Ha JIpyTUi PiK YTBOPIOIOThCS MAroHu GpopMyBaHHs (MIPOJIENITUYHI TArOHMU), IO BiJI3HAYAIOTHCSI IHTEHCUBHUM POCTOM,
caratoun 200 MmM. BoHH pOCTYTh yaBiYi IIBHIIIIE TOPIBHAHO 3 ArOHAMM 30aradeHHs Ta Pa3oM i3 TOJIOBHUM ITaroHOM
YTBOPIOIOTH JOMATKOBI CKEJICTHI OCI.

JIuctropo3ramryBaHHs deproBe. JIMCTOK YepemKkoBUi, TpaB SHUCTUH, MPOCTUN, aCHMETPUYHUH, TJIaICHbKUM,
ronuii, poscidenuii. JIuctku cepemuHHoi (opmariii 70 40 MM 3aBIOBXKKH Ta 10 21 MM 3aBIIHUPIIKK. AmakciajabHa
MTOBEPXHS MA€ CBITIIO-3e/icHe 3a0apBiicHHs, abakciajabHa — YepBOHyBaTe. Uepemok KopoTkuii (10 16 MM 3aBIOBKKH),
ToHKHH (miameTp 0,5 MM), IMITIHAPUYHUHN, IPHUITITHATHH, Oyporo Konbopy. B amikanbHill YacTHHI TOJI0BHOTO MaroHa i
MArOHIB Taly)KEeHHS 13 BEPXHiX 2—3 reHepaTUBHUX OPYHBOK YTBOPIOKOTHCS MA3YIINHI CYIBITTS.

Omxe, MaroHoBa cUcTeMa B. dregei TpeicTaBicHa TOJOBHAM MHaroHoM (OpMyBaHHs, OIYHUMH I[TaroHaMHU
TaTyKCHHS: MaroHaMu (OpPMYBaHHS Ta TaroHamMu 30aradeHHs. Pa3oMm i3 TOJOBHUM IMaroHOM IMaroHu (OopMyBaHHS
YTBOPIOIOTH JOMATKOBI CKEJICTHI OCI.

Biniscoka B.IO.
OEPTUJIBHICTD ITWJIKY SALVIA NUTANS L. (LAMIACEAE) B YMOBAX HIIII «IIOAIJIbCBKI TOBTPI»

Kam auneyw-Ilooinbcokutl HayionanvHuil yuigepcumem imeri leana Ozienka
syn. Ocienka, 20, m. Kam aneyw-Ilodinbcokuil, 32301, Xmenvnuyvka oonacme, Yxpaina
viktoriyabilivska@gmail.com
Bilivska V. FERTILITY POLLEN OF SALVIA NUTANS L. (LAMIACEAE) IN THE CONDITIONS OF NA-
TIONAL PARK «PODILSKY TOVTRY». A palynomorphological study of Salvia nutans L. in the territory of the na-
tional park «Podilski Tovtry» was conducted. The paper presents the findings on the results of the study of the general
characteristics of pollen grains of Salvia nutans L. and determination of their ability to fertilize.

[TanHoHChKO-IOHTHYHUE BuA Salvia nutans L. (Lamiaceae) nommpennii y IliBnenniit, Cepenniit i CxinHiit
€Bpomi. Y neskux KpaiHax €BpoNW € PigKICHUM €HAEMIYHMM BHJIOM, B YKpaiHi JUIsl KUIBKOX aJMiHICTPAaTHBHHX
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TEpUTOpiii S. nutans € perioHaJIbHO PiAKICHUM BHAOM. TpaB’sHUI MoMiKapIiik, reMikpuntodit. Meszorpod, kcepodirt,
rejiodir. 3pocTae Ha BaNHAKOBHX 1 KPEWIOBUX BiJICIIOHEHHSX. Y POCIMHHOMY MOKPHBI MICHSMH JJOMIHY€E Ta MOXeE
yTBOproBarH acnekTu (Knokos, 1960; Konapariok, 1985).

LIBiTe 3 KiHus TpaBHs a0 nouarky jaunHs (KynpusHosa, Anemuna, 1978).

Bun 3nauno nommpenuin Ha tepurtopii HIIIT «Ilonminbchki ToBTpw». BuBUeHHs 3aranbHUX 0OCOOIMBOCTE
Oy/ZI0BH THJIKOBUX 3epeH (I1. 3.) S. nutans 1 BABHAYCHHS TXHBOT 37aTHOCTI J0 3aIUTiAHEHHS B TOAAJIBIIOMY JACTh 3MOTY
[IpOaHai3yBaTH 0COOIMBOCTI PO3MHOXEHHSI BUY B IPUPOAHUX YMOBaX.

[TonboBi mociiKeHHs! BUY B IPUPOAHUX 1 J1a00paTopHUX yMOBax rpoBoauiu Bupogosk 2018-2019 pp. Bindip
MTUIKY 31HCHIOBAJIM 13 HETIOLIKO/PKEHUX POCIIMH Yy CyXy IOrOAy, Ha IiKy IBITIHHS POCJIHMH B yMOBaxX OOTaHIYHOTO
3akazHuka «YcrsHebkuity (HIIIT «Ilomineebki ToBrpm»). AHaiiz piBHS (epTUIIBHOCTI NMWIKY 3IiHCHIOBAIU 3
BUKOPUCTaHHSM HopHOro Metoay (Anekceesa, 2012), migpaXyHOK MWIKOBUX 3€peH NpoBoawin y 20 Mmoisx 30py HpH
30inbiIeHHi Mikpockona y 10x40 pasziB. OOpoOKy pe3ynbTaTiB BUKOHYBaJIM 3arajbHONPUHHATHMHU CTAaTUCTUYHHUMHU
Metonamu (Imuar, 1984).

I1. 3. S. nutans maiixe KyJsICTi, 37€TKa MPUILTIOCHYTI Ha MOJIFOCaX, 6-00po3Hi, 3 MONI0ca 6-JI0Mmaresi, 3 eKBaTopa
eninTryHi. bopo3HU By3bKi, Kpai HEpiBHI Ta 3aroCTpeHi Ha KiHI[, MEMOpaHa 3epHHUCTa, iHOAI OOpPO3HH 3aKpPHUTI
KPHILIEYKOIO.

CkynbIITypa €K3MHU ciTyacTta, MoToHIeHa 611t 6opozen. Komip nuiky cBitio-xosruii (KynpusiHoBa, Aneuinna
1978). Po3mipu 11. 3.: moJsipHa Bich — 28,8-32,4 MkM, ekBaTopianbHuii giametp — 30,0-32,4 MKM.

Pesynbraru nociimpkeHHs QepTHIBLHOCTI MUIIKY NOKa3aJiu, 11O I1iJ] BIUIMBOM Jii 10THOTr0 po34KHY Y GepTHIILHUX
II. 3. IOCJIIJDKYBaHOTO BUY LUTOILIAa3Ma 1 criepMil HaOyiH CBITIIO- KOPUYHEBOTO Ta KOPUYHEBOTO KOJILOPY, & CTEPUIIBbHI
II. 3. Maibke He 3a0apBUIIUCH, OCKIJIBKU HE MICTHJIM KPOXMAJII0 a00 MaJld HOTo CITiIu.

BcraHoBieHo, 1m0 ISl TMHJIKOBUX 3€peH S. nutans XapakTepHi JOCHTh BHUCOKI MOKAa3HUKH (HEPTHUIIBHOCTI —
CepeIHil BiZICOTOK cTaHOBUTh 94 %. KoediuieHT cTepmibHoCTi HIKY — 4,5 %.

TakuM 4nHOM, MUIIKY S. nufans BIACTHBA TOCUTh BUCOKA 3aTHICTB JI0 3aILTiTHEHHSI, 110, IMOBIPHO, ONTUMAaJIbLHO
BILUIMBA€E HA YMCEIbHICTh MOMYJIAIIIH.

Boiiuyk C., Byn:xaxk B.
HOBE MICHE3POCTAHHS MUSCARI BOTRYOIDES (L.) MILL. (ASPARAGACEAE) B YKPATHI

Yepuiseyvruil Hayionanvruil yHisepcumem imeni IOpisa dedvkosuua
eyn. @eovkosuua, 11, m. Yepnisyi, 58022, Yrpaina
svitlanabojchuk95@gmail.com
Boichuk S., Budzhak V. NEW LOCALITY OF MUSCARI BOTRYOIDES (L.) MILL. (ASPARAGACEAE) IN
UKRAINE. The distribution of M. botryoides in Ukraine and in the world is described. The information about new
locality of the species in Ukraine is reported. New locality was found in 2019 near Podillia village, Halych district,
Ivano-Frankivsk region. Coenotic characteristics of the population habitat are presented.

Muscari botryoides (L.) Mill. — ragtoua nulynbka rpoHONONiOHa, PEICTAaBHUK POAMHU Asparagaceae Juss. —
GararopiyHa TpaB’THUCTa POCIMHA, HUOYITHHHUHA reodit 3 eheMepoinHuM (HEHOPUTMOTHIIOM PO3BHUTKY.

ITommpena B kpainax Kaskasy, 3akaBka3s3s, Llenrpansnoi ta [liBnenno-Cxignoi €spomnu (Pinar, Fidan, Eroglu,
2018). Jlnst Ykpainu 1ie piKicHUH eHeMIYHUH TaKCOH, SIKMH IiepeOyBae Ha IMiBHIYHO-CX1THIM MeKi apeaity Ta 3aHeCeHUH
10 3-ro BumaHHsa «YepBoHoi kauru Ykpainm» (2009) 3 mpupoJ00XOpOHHNM CTaTycoM «3HuKarounii» (UepBoHa KHUTA
VYxpainu, 2009).

3arasnom 3apeecTpoBaHO CiM ITATBEPKEHUX MicLie3pocTanb M. botryoides B IBano- @pankiBebKiit, UepHiBeLbKii
i 3akapmarcebkiit oonactax (boiuyk, 2019).

By Mae BHCOKY €KOJIOTIYHY IUIACTHYHICTh: BHPOCTA€ B CBITIMX KCEPOTEPMHHX AiOpOBax, Ha Y3MICCSX, Y
BTOPMHHUX JIICOBHX LIEHO3aX, y CTelNax, Ha allbIHChKUX 1 CyOanbIiHChKIX JIyKaX, BOJIOTHX 1 3a00JI0YEHUX MiCISIX, HA
kapcToBux BiaciaoHeHHAX (Pinar, Fidan, Eroglu, 2018; HoBukos, 2006).

[Tix yac monpoBoro cezony 2019 p. Hamu BUsIBICHO HOBE Micuie3pocTanHs M. botryoides na Tepuropii ypouniua
«1I{oBOM», sike po3ramoBane Henoaamik ¢. [Toximns ["anumpkoro paiiony [Bano-®pankiBcbkoi 001aCTi.

JlygHo-cTenoBe yrpynoBaHHs 32 yJacTi BUy 3aiiMae CepeJHIO YaCTHHY CXHMITY MIBHIYHOI €KCIO3HUIIIT KPYyTH3HOIO
10-15°. Ocobunu M. botryoides po3miliieHi kaHTario3Ho-audy3Ho Ha AisHI wiomieo 150 M2, 3arajibHe NPOeKTHBHE
MoKpHUTTs cTaHoBUTE 100 %. Jominytounmu Bunamu € Brachypodium pinnatum (L.) P. Beauv., Securigera varia (L.)
Lassen ta Geranium sanguineum L. 3 TpoeKTHBHUM NOKPUTTSIM 25 %, 15 % ta 10 % BianosigHo. Y ckinani yrpynoBaHHs
TakoX Tpamsitorees: Trisetum flavescens (L.) P. Beauv. — 7 %, Festuca pratensis Huds. — 7 %, Potentilla alba L. —
7 %, Agrostis capillaris L. — 5 %, Galium album Mill. — 5 %, Knautia maxima (Opiz) Ortmann — 5 %, Leucanthemum
vulgare Lam. — 5 %, Dactylis glomerata L. — 3 %, Briza media L. — 3 %, Agrostis vinealis Schreb. — 3 %, Poa
angustifolia L. — 3 %, Muscari botryoides (L.) Mill. — 1 %, Trifolium rubens L. — 1 %, Astrantia major L. — 1 %, Salvia
pratensis L. — 0,5 %, Plantago media L. — 0,5 % Ta iH.

3i0pani repOapHi 3pa3ku 30epiraiotbcs B repbOapHuX (oHmax YUepHIBEIBKOrO HAIIOHAJBLHOTO YHIBEPCHTETY
imeni FOpis @enproBuya (CHER).
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TakuM YHHOM, HAMH TMINTBEPPKCHO HASBHICTh monynsuii M. botryoides y Tamuipkomy paiioni IBano-
®pankiBchKoT 001acTi i yTOYHEHO 1 XOPOJIOTivYHY XapaKTepPHCTHKY.

JIyist BCTAaHOBJICHHS CTaHy Ta AWHAMIKU 3a3HaueHOl MOmyJsiiii HeoOXiTHO MPOBOAMTH MOAANBIINN MOHITOPUHT
BUSIBJICHOTO MiCII€3POCTaHHS.

BoiitoBuu M.!, l'onuapenko B.!, [Inoma 1.2
AJIBEHTHBHA ®JIOPA 3AIIJIAB PIYOK COJIOKII TA PIUMLII (JIbBIBCHKA OBJI.)

UTvsiecokuti nayionanvruil ynisepcumem imeni leana ®panxa’
eyn. I pywescokozo, 4, m. Jlvsig, 79005, Vrpaina
vojtovicmaria0906@gmail.com
’Benzvkuii O33CO I-1II cmynenie Cokanbcokoz2o pationy Jlbeiecvkoi oonacmi’
ni. Vepainu, 264, m. bens, 80062, Coxanvcokuil paiion, Jlbsiecoka oon., Yrpaina

Voitovych M., Honcharenko V., Tsoma I. ALIEN FLORA OF FLOODPLAIN RIVERS SOLOKIIA AND
RICHYTSYA (Lviv Region). The variety of adentitious species in the flora of floodplain of Solokia and Richyzia rivers
was investigated. 27 adentitious species were found. Division by the time and method of spreading and by the degree
of naturalization was developed.

OpmHUM 13 HACHIIKIB HETAaTUBHOTO BIUIMBY MisTTBHOCTI JIFOAWHU HAa MPUPOIHI (MIOpHU IUTAHETH € IXHE Oi0oMoTivHe
3a0pyIHEHHS BUJAMU aJBCHTHBHHUX DPOCIHMH. [IpOHMKHEHHS Ta 3aKpilUICHHS 3aHOCHHMX BHUJIB POCIMH Beae JO
BUTICHEHHS MiCIIEBUX BUIIB (PJIOPH i CTAHOBHUTH OE3MOCEPEAHIO HeOe3MeKy iCHyBaHHIO CHICMIYHUX BUIIB.

[Ipobnemu, OB’ s13aHi i3 3arp03010 MOMIUPEHHS BHUIB aJBCHTUBHUX POCIHH, 3HANIUIA CBOE BiqOOpaXeHHS B
«KonseHtii mpo Giomoriuae pisHoMaHITTs» (KoHBeHIHS ..., 1995), sika BHCyBae pekoMeHaIii MO0 KOHTPOIO abo
3HUIIECHHS Takux BUIIB (Mocskin, 1998).

BpaxoByroun Ba)KIHBY poib BUIIB 3aHOCHUX POCIHH Y CydacHOMY (IOporeHe3i pi3HUX PETiOHIB 1 HEJOCTAaTHE
BUBUCHHS IIOTO THTAHHS JJIsI TEpUTOpil 3axony YKpaiHW, JOCIHI/UKEHHS aJBEHTHBHOI (uiopn HalOyBae 0cOOIMBOI
akTyaiabHOCTI. BogHouac ciin 3a3Haumty, mo sk (uiopa 3arajaoM, Tak i ajBeHTHUBHA ¢iopa 3amiaB pidok Comokil
Ta Piunmi # 1o 1pOro yacy 3aiMIIaeThes HEJOCTaTHhO BU3HAUeHOI0. CrieriaJbHUX poOiT, M0 B y3araJbHEHOMY Ta
CHUCTEMAaTH30BAaHOMY BUIIIAII BiZOOpakaloTh OCOONHMBOCTI aIBEHTHBHOI (pakiii (uopu perioHy, MPaKTHIHO HEMAE.
ToMmy BUSABJIEHHS aABEHTUBHUX BUAIB (uiopu 3aruiaB piyok Coiokii Ta Piuumi € akTyaabHIM 3aBIaHHSIM.

VY pesynbraTi IpoBeIeHNX JOCITIHKEHb Y (riopi 3aruiaB pidok Comnokii Ta Piunii Hamu BUsBIeHO 27 aIBEHTHBHUX
BB, SIKi Hanexath 10 14 ponun. Haitnomupenimmmu Bugamu € Galinsoga parviflora Cav., Capsella bursa-pastoris
(L.) Medik., Lamium album L., Amaranthus retroflexus L. Halimenm nommpeni — Juncus tenuis Willd, Heliantus
tuberosus L., Elodea canadensis Michx.

Bun Heracleum sosnowskyi Manden. cbOoroHi1 iIHTEHCHBHO ITOIIHMPIOETHCS 1 BUSBIISIE BUCOKY 1HBa31iHY 34aTHICTb.

Cepen BUSIBIICHUX aJJBEHTHBHUX BHIIB 32 YaCOM 3aHeCeHHs 16 BuiB € keHODiTH, 9 — apxeodity, 2 — eyHEoDiTH.
3a crmocobom 3aHeceHHst 20 BuIiB € kceHodiTH, 6 BuAiB — eprasziodiru, a 1 Bux € akomotodirom 3a cTyneHeM
Harypanizanii 17 Bunis € enexogity, 5 BuaiB - arpioenexodita i 5 BuniB — arpiodiru. Cepen agBeHTHBHOI (riopu
3amaB pigok Cosokii ta Piunmi BusBneno 10 Buni Oyp’sHiB, 17 BHIIB JIIKapChbKUX POCIHH, 4 BHOM POCIUH —
HeOe3MeYHi ISl JIIOIMHY, 3 BUAN POCIHH BUKOPHCTOBYIOTB y ICKOPATHBHHX LIIAX 1 3 BUIM - K KOPMOBI KynbTypu. I1in
Yac JOCIIPKeHHs reorpadiqHoro MoXoKeHHs aIBEHTUBHUX BHUIIB JaHOI TEPUTOPII 3°ICOBaHO, IO B 3aIljlaBax Pi4oK
Comokii i Piunii mepeBakaroTh BUIU MiBHITHOAMEPHUKAHCHKOTO TTOXOKEHHS.

BuBYeHHs aIBeHTUBHHUX BHIIB € HEOOXiTHUM, a/I)Ke BTOPTHEHHS B €KOCUCTEMY Yy KOPiJIHUX BUIIB IIPHBOAUTH JI0
BUTICHEHHS IIPUPOTHOI (DIIOPH PETiOHY.

Jocmimkenns anseHTHBHOI (ropu 3aruiaB pidok Conokii Ta Piunmi BimoOpaxaioTh cTaH aJBEHTUBHOI (ropu
JOCITiKYBaHOT TEPUTOPIT, 1 IX BApTO IPOIOBXKYBATH B MOAAIBIIOMY.

Tappum I1., Memxkos 5.
HOBI BIJOMOCTI ITPO I'PUBY HOPHOMOPCBKOT'O BIOCO®EPHOT'O 3AITIOBIJHUKA
Xapkiecvruti nayionanvhutl ynigepcumem imeni B. H. Kapa3zina
Maiioan Ceoboou, 4, m. Xapkis, 61022, Vkpaina
havrysh.polina@gmail.com
Havrysh P., Mieshkov Ya. NEW DATA ABOUT FUNGI OF CHORNOMORSKYI BIOSPHERE RESERVE.
Information about 35 species of fungi from Chornomorskyi reserve, collected in May 2013, is presented. Some species
are registered in Ukraine for the first time.

YopHOoMOpceKkuii OiocdepHHii 3an0BiTHUK cTBOpeHUH ¥ 1927 p. 3 MeTo10 30epeKeHHSI i OXOPOHU YHIKaIbHUX
MIPUPOAHUX KOMIUIEKCiB [IprmuopHOMOp’S i3 JICOBOIO, JTyYHOO, OONOTHOIO, BOIHOIO, CTEIOBOIO Ta Tallo(iTHOIO
pocnuaHICTIO. J[0BOTI eKCTpeMabHi IPUPOTHO-KITIMAaTHYHI YMOBH perioHy B KOMOiHAIIi1 3 pi3HOMaHITTAM POCIMHHOTO
MOKPUBY JAOTH IMiJICTABH OYiKyBaTH Ha I[iKaBi 3HAaXiIKH TpUOiB.

Bunosnii cknan rpu6iB YopHOMOPCHKOTO 3amOBigHMKA mModany gociimkysata y 1970-1i pp. XX crt. ByeHi 3
IactutyTy G60Taniku imeni M.I. Xonognoro HAHY, a srogom O.B. Koponrsosa. [loTenep HaOIbITy yBary MiKoJIOTH
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MIPUAUUT BUBYCHHIO (iTOTpodHUX TpHOiB 3aMOBIAHMKA, 1, MEHILIOIO Mipolo, 0a3naieBUX MakpoMineriB. CTaHOM Ha
1eil yac mo/iajpliie BUBYCHHS IPUOiB 3aM0BITHIKA JIMIIIAETHCS aKTYaTbHUM.

Marepianu Hamoi poOOTH I'PYHTYIOTBCSI Ha pe3ysibTaTax OINpalllOBaHHS 3pa3KiB, MO Oymu 310paHi Ha MMOYATKY
tpaeus 2013 p. O.}FO. AkynoBuM y xomi ekcrienuinii 1o Yopaomopckkoro 6iocdepHoro 3amoinuauka (CoaoH003epHA
ninstHka, [omonpucTaHChKUH p-H, XepcoHChKa 00i1.). Bu3HaueHHs 3pa3kiB mpoBoawin Ha Kadenpi Mikojiorii Ta
¢itoimynomnorii XHY 3a 101moMororo cBiTIIOBOT MiKpOCKOTIT 3 TOAAJIBITMM BKIFOUEHHSM iX 0 HayKOBOTO MiKOJIOTIYHOTO
repb6apiro CWU (Myec).

VY pesynbrari mpoBeneHol podoT HaMu Oys10 BUSBIEHO 35 BUAIB IpHOiB, i3 IKUX 26 € IpeCcTaBHUKaMH BiJILTy
Ascomycota, a 9 — mpencrapaukamu Basidiomycota. Ha Gepe3i 3apeectpoBano Bumu: Daedaleopsis confragosa
(Bolton) J. Schrot., Diatrypella favacea (Fr.) De Not., Fomes fomentarius (L.) Fr., Hypoxylon rubiginosum (Pers.)
Fr., Melanconis stilbostoma (Fr.) Tul. & C. Tul. y cranii anamopbu Melanconium bicolor Nees, Ophiostoma aff.
bicolor R.W. Davidson & D.E. Wells, Peniophora cinerea (Pers.) Cooke, Phlebia tremellosa (Schrad.) Nakasone et
Burds., Pseudovalsa lanciformis (Fr.) Ces. & De Not. 3 anamopdoro Coryneum lanciforme (Fr.) Voglmayr & Jaklitsch,
Splanchnonema argus (Berk. et Broome) Kuntze B cranii Myxocyclus polycystis (Berk. et Broome) Sacc., Stereum
hirsutum (Willd.) Pers., Taeniolina scripta (P. Karst.) PM. Kirk i Trimmatostroma betulinum (Corda) S. Hughes. Ha
Bepbi: Neofusicoccum ribis (Slippers, Crous & M.J. Wingf.) Crous, Slippers & A.J.L. Phillips ta Trimmatostroma
salicis Corda. Ha Tononi: Schizophyllum amplum (Lév.) Nakasone. Ta Botryosphaeria dothidea (Moug. : Fr.) Ces. & De
Not. Ha Bonocekomy ropixy: Juglanconis juglandina (Kunze) Voglmayr et Jaklitsch, Thyridaria broussonetiae (Sacc.)
Traverso (pasom 3 Diplodia sp.) Ha macaunii: Aplosporella elacagnina (Fairm.) Petr. & Syd. (= “Diplodia elacagni
Pass.”. Ha ny6i: Valsaria cf. rudis (P. Karst. & Har.) Theiss. & Syd. ex Petr. & Syd., Diatrypella quercina (Pers.) Cooke,
Taeniolella pulvillus (Berk. & Broome) M.B. Ellis. Ha ruuniii nepeBui: Lycoperdon perlatum Pers.

Ha tpaB’sHuctux pociamHax Hamu Oymo 3HaiineHo: Colletotrichum dematium (Pers.) Grove (ua Cichorium),
Diaporthe pardalota (Mont.) Nitschke ex Fuckel y cranii Phomopsis euphorbiae (Sacc.) Traverso, cf. Lasiodiplodia
theobromae (Pat.) Griffon & Maubl. i Uromyces pisi-sativi (Pers.) Liro (va Euphorbia), Leptosphaeria doliolum
(Pers.: Fr.) Ces. & de Not. y craznii Phoma acuta (Hoffm.: Fr.) Fuckel (wa Urtica), Phaeosphaeria culmorum (Auersw.)
Leuchtm. (Ha Phragmites), Uromyces acetosae J. Schrot. (Ha Rumex), Seimatosporium lichenicola (Corda) Shoemaker
& E. Miill. i Diaporthe insignis Fuckel (Ha Rubus), Camarosporidiella halimodendri Wanas., Bulgakov & K.D. Hyde
(ua Cytisus) Ta Gaeumannomyces graminis (Sacc.) Arx & D.L. Olivier (Ha MepTBOMY 371aKy).

Tapoy3 1.
HOBI BHAXIJIKW ®ITOTPO®HUX I'PUBIB 13
HALIIOHAJILHOTI'O TIPMPOJIHOT'O ITAPKY «"ETBMAHCBKHA»
Xapxiscokuii Hayionanvhuil ynisepcumem imeni B. H. Kapasina
Maiioan Ceoboou, 4, m. Xapkie, 61022, Yrpaina
garbuz.dmytro99@gmail.com
Harbuz D. NEW FOUNDS OF PHYTOTROPHIC FUNGI FROM THE HETMANSKYINATIONAL NATURE
PARK. Hetmanskyi National Nature Park was established in 2009 to protect the natural complexes of Vorskla River.
There are few groups of fungi were investigated on this territory since 1960: agarics, coprophilous fungi, powdery
mildews, rusts. New data about 18 species of phytotrophic fungi collected in September - October 2019 are presented.

HarmionanpHuit mpupoamii napk «I eTbMaHCHKUID», pO3TAIOBAHWH Y MIBHIYHIN YacTHHI XapKiBcbkoro Jlicoctemy
(Cymceka o011, Ykpaina), OyB crBopennii y 2009 p. 3 MeTor0 30€peXeHHs NPUPOAHUX KOMILIEKCIB CepeqHboi Teuil
p- Bopckia.

Tepuropito, sIKy HUHI 3aiiMa€e HaiOHAEHUH MapK, MIKOJIOTH BUBYaANH 3 60-x pokiB XX CT.

V¥ pizHi poku A.C. Byxano (1958), B.I1. T'emora (1985) 1 O.I". T'aBpmuo (1998) nocimkyBann 60pOIIHUCTOPOCSHI
rpudu. 3 1970-x, ynponosx 40 pokis, 6a3uaieBi makpomineru gocuimkysana K.K. Kapnenko. ¥ 2012 p. 1O 1. Tony6osa
(JIurBuHeHko) pa3om 3i crynenToMm O.B. XononkoBum BuB4any ¢itorpodHi Ta korpodinsHi rpudu napky. Hessaxaroun
HAa IIe, HasIBHI JaHi JIUIIE YaCTKOBO PEMPE3CHTYIOTh PI3HOMAaHITTA TPpUOiB TEPUTOPIi, a 6arato CHCTEMATHYHHX 1 EKOJIOTO-
TPOGMIYHHUX TPyT TPUOIB 3aTUIIAIOTHCS HETOCIIKCHIMHU.

¥ BepecHi-koBTHI 2019 p. crynenTH i Bukiazadi kadexpu Mikosorii Ta ditoimyHosorii 6ionoriunoro ¢akymnsrery
XapkiBChKOTO HaIlioHANBHOTO yHiBepcuteTy iMeHi B.H. Kapasina 3umiticammu excrieaumito 1o HIIT «eTbMaHCHKUI.
UactuHa AOCTITHUIBKOI TPYIH 30Cepenmiacs Ha Momykax ¢(itoTpodHHX rpubiB B oxonumsx c. KimumeHnrtose
OXTHPCHKOTO p-HY. 3pa3Ky, 10 JOCITI/DKYBAINCh y il poOOTi, CTAHOBIIATH XKMBI i MEPTB1 YaCTHHH POCIIHH 3 O3HAKAMHU
KOJIOHI3aIlii rpubamu. Bu3HaueHHs 3pa3KiB MPOBOAMIHM 3 BUKOPHUCTAHHSM CBITIOBOI MIKPOCKOMIi 3 MOMANBIINM IX
PO3MIIIEHHSM Yy HayKOBOMY MikostorigHomy repoapii XHY — CWU (Myc).

3aranoMm y mpupogHuX (iToleHO3ax MapKy Hamu ineHTudikoBaHo 18 BuaiB dirorpoduux rpudis. I3 HHX
OUTBIIICTh CTAHOBJIATH MPEICTaBHUKH Bimainry Ascomycota (16 BuaiB), a pemra - Bigainy Basidiomycota (2 Bugm
Ip>KacTHX rpuoiB).

BinburicTe BUAIB € JOCUTH MOMIMPEHNMH, Ta JIMIIE 7 3HAX1MOK 3rayBaJIMCs B ITONIEPEAHIX TOCIIKEHHAX MapKy.
e 3 Buau GopomHucTOopocsHUX TpUOIB Erysiphe adunca (Wallr.) Fr., Golovinomyces cichoracearum (DC.) V.P.
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Heluta ra Golovinomyces depressus (Wallr.) V.P. Heluta, ipxxacti rpubu Gymnosporangium sabinae (Dicks.) G. Winter
ta Phragmidium mucronatum (Pers.) Schltdl. Ta cymuacti rpudu Phyllactinia fraxini (DC.) Fuss i Rhytisma acerinum
(Pers.) Fr.

Kpim Toro, mu BusiBrin 11 BUiB rpu0iB, 1110 He 3ratytoThes B myOiikauisx, npucesdenux HHIT «eTbMaHChKuit».
Jo Hux Hanexars: Arthrinium phaeospermum (Corda) M.B. Ellis, Asteromella platanoidis (Sacc.) Petr., Botryosphaeria
visci (Kalchbr.) Arx & E. Miill., Ciboria batschiana (Zopf) N.F. Buchw., Coleroa robertiani (Fr.) E. Miill., Colletotrichum
liliacearum Ferraris, Didymella pomorum (Thiim.) Qian Chen & L. Cai, Mycosphaerella podagrariae (Roth) Petr.,
Phyllosticta cruenta (Fr.) J. Kickx f., Phyllosticta urticina Garb., Septoria cf rumicis. CyOcTpaTtamu BHUIIIE3TaIaHUuX
rpubiB Oynu mucTKH abo Tinku Acer tataricum L., Aegopodium podagraria L., Convallaria majalis L., Geranium
robertianum L., Phragmites. australis (Cav.) Trin. ex Steud., Pyrus communis L., Rumex acetosa L., Urtica dioica L.
ta Viscum album L.

HoBi 3Haxinku JONMOBHIOIOTH HAasBHI JaHi Npo pizHoMaHITTs Qitorpoduux rpudis HIII «lerbmaHChKHI» 1
perioHy 3arajioM, OJJHaK MOJaJbIIe BUBYCHHS Iii€i rpynu B XapkiBcbkoMy JlicocTeny He Brpadae CBOET aKTyabHOCTI.

Caaakix A., Boakxosa P.
IHTPOAYKOBAHI MALVACEAE Y BOTAHIYHOMY CAAQY XHITY IM. T. C. CKOBOPO/I

Xapxiecvkuil Hayionanvrutl nedazoiynuti ynieepcumem imeni I C. Ckogopoou
eyn. Banenmuniscoka, 2, m. Xapxie, 61168, Ykpaina
gladkih1204@gmail.com

Gladkih A., Volkova R. INTRODUCED SPECIES OF MALVACEAE IN THE H.S. SKOVORODA KhNPU
BOTANICAL GARDEN. The paper presents the results of assessing the diversity and living conditions of introduced
species Malvaceae of the H.S. Skovoroda KhNPU botanical garden, which are characterized by high environmental
plasticity and decorativeness. It was revealed that 8 species belonging to 4 genera (Abelmoschus, Althaea, Hibiscus and
Tilia) grow in the study area. The species Hibiscus hybridus is represented by 5 varieties, and Tilia platyphyllos - by 3
varieties. All species more or less well adapted to the conditions of the botanical garden, bloom and bear fruit, except
for Abelmoschus esculentus.

Boraniunnii cag XHITY imeni I. C. CxoBoponu 3acHOBaHO y 2006 p. Ha 6a3i neHapapiro Ta opamxepei, SKi, B CBOIO
yepry, Oyio Binkputo y 1988 p. 3 MeTor0 03e/IeHeHHS TEpUTOPii 0111 HOBOTO KOPITyCy HaBYaJIbHOTO 3akiiary. [Inoma foro
OCBO€HHX 3eMeIb csrae 8 ra. Y 60TaHIYHOMY CaJy MiCTSTBCS MBI KOJIEKI] pOCIHH BIAKPUTOTO Ta 3aXHIIEHOIO IPYHTY,
cepen skux moHa 2500 iHTPOIYKOBaHUX BUIB, KOJEKIIisS HACIHHOTO MaTepiairy, o cIyrye (OHIOM JUIS BiTHOBICHHS
pOCIHH 1 OCHOBOIO JUIsl 0OMiHY HAaCIHHAM MarepiajioM MK OOTaHIYHUMU cafaMu YKpaiHU Ta CBITY.

TepuTopist 60TaHIYHOTO ca/ly po3MillleHa Ha O1THUX MIMIaHUX IPYHTaX, Yepe3 [0 YacTO BUHUKAIOTH NPoOIeMH,
TIOB’sI3aHi 3 POCTOM 1 PO3BUTKOM 0araTbox KyJIbTypHHUX BUIIB pociuH. [lepes IXHpOIO TOCaIKOI0 TOTYIOTh SIMH €MHICTIO
1 M?, sIKi HamoOBHIOIOTH IpyHTOM. ToMy Tpy BHOOpi acOPTHMEHTY IHTPOIYLCHTIB IepeBara HalaeTbCsl THM BHIAM,
AKi BIAPI3HSIOTHCSI BUCOKOIO €KOJIOTIYHOIO TUIACTHUYHICTIO 1 TOJNEPaHTHICTIO A0 exadiyHuX yMoB. TakuMm BHMOram
BIINOBIIAIOTH MPEACTaBHUKN poauHu Malvaceae Juss., 10 TOTO * BOHH MalOTh BaXJIMBE TOCHOAAPCHKE 3HAYCHHS.
3naBHa Malvaceae BimoMi SK TEXHI4HI, JiKapchKi, icTiBHI, nexopatuBHi pociauHu (Paxmeros, 1999). Tomy metoro
poOOTH CTajo MOCIIUKEHHS PI3HOMAHITTA 1 CTaHy IHTPOIYKOBAaHHMX IpEACTaBHUKIB Malvaceae OoTaHI4HOTO camy
XHITY imeni I.C. CroBopomu.

[HBeHTapH3aNis IoKa3ana, o Ha 00CTeXeHiH TepuTopii pocte 8 BUIIB, sIKi HaJexkarhb 10 4 poxiB (Abelmoschus,
Althaea, Hibiscus Ta Tilia). 1o Toro > Bun Hibiscus hybridus L. naniuaye 5 copris, a Tilia platyphyllos — 3 coptu.

V 6oranivHoMy caxy XHITY HaiipizHOMaHITHIIIE IpeacTaBicHui pin Hibiscus (4 Buau), 6aThKIBIIHHOO SIKOTO
¢ [TiBgenno-Cxinna A3sis:

Hibiscus hybridus F. Dietr. — orpuMaHnii Bii cXpeluryBaHHS TPbOX ITIBHIYHOAMEPHKAHCHKHUX BUJIIB — I. Y€PBOHOTO
(H. coccineus), 1. 6onotaoro (H. moscheutos) i 1. roctponuctoro (H. militaris) cenekuii ®.H. Pycanosa, 3aBe3eHo y
2010 p., mobpe pocTe i MIOOHOCHTb, BiA3HAYAETHCSI MOPO30CTIHKICTIO;

Hibiscus syriacus L. (1. cupiiicbknii) — 3aBe3eHo 6 cistHIiB y 2013 p. 3 mpuBaTHOI KOJIEKIIi], aKJIiMaTH3yBaBCs
yepe3 2 poku, 100pe pocTe i INIOJOHOCHUTD, ajie MOPiBHSHO 3 Hibiscus hybridus BUSBUBCS MEHII MOPO30CTIHKNM;

Hibiscus trionum L. (1. Tpii4acTnii) — HaCiHHA 3aBe3eHO Ta BUcapkeHo 2013 p., myske MIBUAKO aKJIiMaTH3yBaBCs
132 TUIIOM >KUTTEBOI CTpaTErii MOBOANUTH cele SIK EKCIIIICPEHT;

Hibiscus rosa-sinensis L. (1. kuTalicbkuii) — HaciHHS 3aBe3eHo 2014 p., nobpe akimimMaTH3yBaBCs, PSACHO 1IBITE i
TUTOZIOHOCHTb.

Cepen TpaB’SHUX IHTPOAYIICHTIB i€l POIUHM €:

Althaea trimestris (L.) Kuntze (cunoniM Lavatera trimestris L.), moxoouts 31 CepenzeMHOMOp s, 3aBe3eHa
2014 p., nobpe mpucTocyBaacs 0 yMOB BIIKpUTOI OpamXkepei Ta ABivi 3a mepioJ Bereramii gae rioau;

Abelmoschus esculentus (L.) Moench (6amist, abo ribick icTiBHUIT), 0aThKIBIIMHOIO 5iK01 € Adpuka. Y BigkpuToMmy
rpyHTi 6oraniynoro caxy XHITY e sxomHOTO pasy He 1Bina.

Kpim abopurennoro suny Tilia cordata Mill., na Tepuropii 60TaHiuHOTO Cagy pocTe e 2 iHTPOIYKOBAaHUX BHIIU
manu: Tilia % europaea L. 1 T. platyphyllos Scop., ocranHiil npeactasinenuit popmamu lacimiata (po3ciueHOIMCTA),
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vitifolia Simonkai (BUHOTpaIOKCTa) Ta 3BUYANHOW. BCi 0COOMHM MarOTh TapHHUU CTaH, MOIIKOKCHb 1 XBOpOO He
BUSIBJICHO.

T'osnoBuak A.B., CaBocbko B.M.

®JIOPUCTUYHUIA CKJIAJL I ITOIIMPEHHS IIITMJIBKOBUX BHU/IB POCJIMH Y 3EJIEHUX
HACAJDKEHHSX METAJIYPTTUHOT'O PAIOHY M. KPUBUH PIT
Kpueopisvkuii Oeporcasnuil nedazoiunuil ynigepcumem
eyn. Lazapina, 54, m. Kpusuii Pie, 50086, Yxpaina
alenagolovchack@gmail.com

Golovchak A.V., Savesko V.M. FLORISTIC COMPOSITION AND SPATIAL DISTRIBUTION OF PLANT
CONIFER SPECIES IN GREEN SPACE AT METALLURGICAL DISTRICT, KRYVYI RIH CITY. It was found that
the floristic composition of coniferous plant species in urban green is poor — 10 species from 6 genera and 3 families. In
urbane green space the most commonly used species are Picea pungens, Thuja occidentalis and Juniperus communis.

Meranypriiiauii  paiion wmicra Kpusuit Pir Oesmocepennbo Mexye 3 ripHudo-meranypriiiaum ITAT
«ApcenopMirram» (konumHii KoMOiHaT « KpuBOpiXCTallby), 0 CTBOPIOE HAIIOTY>KHE TEXHOTCHHE HABAaHTAKEHHS 1
aKTyaJIi3y€e 3aXO0/H1 3 03€JICHEHHS KHUTIOBUX TEPUTOPIH.

Oco0nuBe Micne y MiChKHX 3€JICHHX HAaCa/DKCHHIX HAJIEKUTh HIMWIBKOBUM (XBOHHHMM) BHAAM pociMH. Bonun
€ JDKepesioM KHMCHIO Ta JIETKUX HMPOTHMIKPOOHMX PEYOBHH, IO OJaroTBOPHO BIUIMBAIOTH HA KJIIMAaTH4Hi, CaHiTapHO-
ririenivyHi i ekonoriyni ymoBu. Kpim 11poro, pisHOMaHITTS po3MipiB, GOpPM 1 KOJIBOPIB XBOWHUX HACA/KEHb POOHUTH 1X
HE3aMIHHUMH JJIS1 MiCBKHX (DITOIICHO3IB.

Mera pobotu - mpoaHanizyBaTH (IOPUCTUYHHUM CKJIAJ 1 HOMMPEHHS IIIMHIBKOBUX (XBOMHMX) BHUAIB POCIHH Y
3eJIeHUX Haca/LKeHHAX Meramypriiinoro paiiony M. Kpuswuii Pir (JninponerpoBckka o01.).

OO0’ €eKTH NOCIIKEHHS - 3eJIeHI Haca/DKEHHS 3araJibHOTO i 00MEXEHOTr0 KOPUCTYBaHHs. BUBYEHHS IIMHIIBKOBUX
(XBOMHMX) pOCIIMH IPOBOAMIN MapmpyTHUM MeTozoM y 2018-2019 pp.

AHai3 OTpUMaHUX pPe3yNbTaTiB II0Ka3aB, 1110 B 3eJICHUX HACaPKEHHSX 3aralbHOTO Ta 00MEXEHOT0 KOPHCTYBaHHS
MeranypriiiHoro paiiony M. Kpusoro Pora Oymno Busineno 10 BHIIB MIMMIBKOBHX (XBOWHMX), SIKI Hajiexarb 10 6
poxiB, IO MiAMOPSAKOBYIOTECS 3 poanHaM. Cepen BH3HAUCHHX POJMH y CKJIAAl (JIopH NepeBakaloTh KUIAPHCOBI
(Cupressaceae Gray) — 5 BuziB. BiamoBigHO 10 pooBO1 03HAKH, IIPOBIAHE MICIIC 3aiIMalOTh POIU sUTiBeb (Juniperus
L.) i smmna (Picea L.), mo 3 Buam koxxHoro. Buam mpexncrasieHi K JEepeBHUMH, TaK 1 4arapHUKOBHMHU (POpPMaMH.
BinmoBimHO, KiTbKiCHO HAWO1TEII ipencTaBieHuit BUA Picea glauca (Moench) Voss., (moHan 620 ex3eminisipis) i Thuja
occidentalis L. (monax 500 exzemmrsapiB). Cepen yarapHUKoBHX (OpM HaHOLIBIIY IUTONTLY 3aiiMarOTh NMPEACTaBHUKU
BUAY Juniperus communis L.

Cruin 3a3HauUMTH, [I0 BHWJOBA PI3HOMAHITHICTD INNMIBKOBHX (XBOWHHX) BHJIB POCIMH Ha TEPHUTOPIAX
JOCII/PKYBaHHUX AUISTHOK CBITYNTH NPO iXHIO HEPIBHOMIpPHY NOIIUpeHicThb. Tak, 7 i 6 BUIIB MOMMUPEHi Ha 2 TUIIHKaX
BIJIMIOBITHO, IO JIGKATh Ha TEPUTOPISAX 3arajibHOTO KOpUCTyBaHHA. Ha 5 minsHkax mommupeni 4 Buan. Ha 8 minsHkax
XBOIHHNX He Oyio 30BciM. Ha pemTi ninsiHok crocTtepiranacs HaiiMeHa KinbKicTb BuaiB (1-3). MakcuManbHy KiJIbKiCTh
BUJIiB BUSBJICHO Ha TepuTOpii ckBepy 60-pivus [Tlepemoru Ta mapky I'epois (ro 7 BuniB). [To 6 BuziB BU3HAYEHO B TAPKY
iMm. b. XmenpauIbKOTO T 615151 Oy/iBini BUKOHKOMY KprBOpi3bKOi MichKOl paan.

TakuM YWHOM, (IOPUCTHYHUMA CKJIAJ MIMWIBKOBUX (XBOHHMX) BHUJIIB POCIMH Yy 3€IEHHX HAacCaJUKEHHIX
3arajJbHOTO i 0OMEXEHOTr0 KOpUCTYBaHHS TepuTopii MeranmypriitHoro paiiony € 30ianernM — 10 BuaiB i3 6 ponis i 3
ponuH. Halinommpenimmmu € Bunu Picea pungens, Thuja occidentalis Ta Juniperus communis.

MakcumanbHe pi3HOMAHITTS KUTBKICHOTO 1 SIKICHOTO CKJIaJly CIIOCTEPIraeThCsl Ha TEPUTOPISX MAPKIB 1 CKBEPIB.
Ha tepuropii HaBuanbHKX 3aKiIajiB pOCTE, IEPEBAKHO, 1-2 BUAN, @ HA TEPUTOPIAX 3aKIAJIB OXOPOHH 370pOB’s — 3-4.

JloBoHs1 M.

KCWJIAPIEBI I'PUBU (XYLARIALES NANNEF.)
HAILJIOHAJIBHOI'O ITPUPOJIHOI'O TTAPKY «SIBOPIBChKUIi»
Xapkiscvruti nayionansnutl ynieepcumem imeni B. H. Kapa3zina
Maiioan Ceoboou, 4, m. Xapxis, 61022, Vkpaina
mr.maus2509@gmail.com

Dovbnya M. XYLARIALES REPRESENTATIVES FROM THE YAVORIVSKYI NATIONAL NATURE PARK.
Yavorivskyi NNP (Yavoriv district, Lviv region) was founded in 1998 to protect the natural complexes of the Ukrainian
Roztochchia. New data about 17 species of fungi from National Park, collected in October 2019, are presented.

Kapmnaru i Po3touds € ocepenkamu Haitb1IpIIor0 pisHOMaHITTS rpnbiB B YKpaini. Hartionansaui mpupogHuii mapk
«SIBopiBchkmit» (SIBopiBchkwHii p-H JIbBiBCEKOT 00macTi) Oyno ctBopero 1998 p. Ha 6a3i SBopiBcHKOTO TaHAMAGTHOTO
MapKy Ta MPWICTINX 0 HhOTO TEPUTOPIN 3 METOI0 30epeKEeHHS MPUPOTHIX KOMILIEKCiB YKpaiHChKoro Po3rowus.

Mikonorigdi JOCTiIHKEeHHS B Iill MICIIEBOCTI PO3IIOYaTO MOJNHCHKUMHU BYCHUMH HampuKiHIi XIX — Ha movaTKy
XX c1. Marepiamu 3 Ykpaincbkoro Po3rodus Jsrmy B OCHOBY Creniaii3oBaHUX AuceprauiiHux poodit: [.B. Bastok-
Hybetii (arapuxoinai rpudn) Ta M.B. IliporoB (numaiHuky Ta gixeHodinbHi rpudn). [Hpopmariis npo 3HaXigKu MEBHIX
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Bu1iB rpudiB Pozrouust mpencrasiena B poborax O.}O. Akynosa, B.I1. ['entorn, B.B. Ky3y6 (Ixaran), /I.B. JleonTheBa,
H.I. TTaBnrok Ta iH. He3Baxaroun Ha Iie, BUBUYCHICTh TPUOIB MOJIBCHKOT YaCTUHH P0O3TOYYS 3HAYHO BHUIEPEHKAE TAKy
JuIsl yKpaiHchkoi. 3riqHo 3 MoHorpadiero «Roztocze — przyroda i cztowiek» (2015), mikoGiora Pozrouust Hanmiuye 1618
BuiB. [Ipy 11bOMyY ISl TOJILCHKOT YaCTUHM perioHy Biomo 1357 BuaiB, a aus yKpaiHChKoi — 695.

Hwkue mpencraBieHo pe3yiabrard BU3HA4YEHHs 3paskiB KcusipieBux rpubiB (Xylariales Nannf., Ascomycota
Caval.-Sm.), 3i0panux y xoBTHi 2019 p. O.IO. AkymoBum, noneHTOM Kadeapu MIKoNorii Ta ¢iToiMyHOIOTIT
XapkiBChKOTo HallioHaNIBHOTO YHiBepcuTety iMeHi B.H. Kapasina. [lepeBaxkna OibIIiCTh BiIOMUX BUJIIB KCHIISIPIEBUX
rpu0iB IUIOIOHOCUTH Ha MEPTBIN ICPEBUHI, aJie Cy4YacHi TOCIIHKCHHS MMOKA3aJIH, 10 YaCTO BOHU KOJIOHI3YIOTh IIIC KUBI
POCIIMHH 1 IPOTATOM TPUBAJIOTO YacCy PO3BHBAIOTHCS B HUX O€3CHMITOMHO, K €HJIOTPO]H.

OnparroBaBiuy repdapHi Marepiaiu, My iieHTH(iKyBanu 17 BUiB KCHIISIpieBUX TPHOIB, IO € IPEICTaBHUKAMHU
I’ SITU POJIUH.

Poguna Hypoxylaceae DC npencrasnena Bunamu: Hypoxylon fuscum (Pers.) Fr. (na Alnus glutinosa ta Corylus
avellana), Hypoxylon fragiforme (Pers.) J. Kickx f. (Ha Betula pendula ta Fagus sylvatica,), Hypoxylon howeanum
Peck (wa Fagus sylvatica), Jackrogersella cohaerens (Pers.) L. Wendt, Kuhnert & M. Stadler (va Fagus sylvatica),
Jackrogersella multiformis (Fr.) L. Wendt, Kuhnert & M. Stadler (1a Betula pendula ta Cerasus sp.).

Ponguna Diatrypaceae Nitschke Brirouae Bumu: Diatrype stigma (Hoftm.) Fr. (wa Betula pendula), Diatrype
bullata (Hoftm.) Fr. (ua Salix caprea), Diatrype decorticata (Pers.) Rappaz (wa Fagus sylvatica), Diatrypella favacea
(Fr.) Ces. & DeNot. (va Betula pendula), Eutypa spinosa (Pers.) Tul. & C. Tul. (a Fagus sylvatica), Eutypa flavovirens
(Pers.) Tul. & C. Tul. (wa Betula pendula) Ta Eutypa leioplaca (Fr.) Cooke (na Acer sp.).

Poguna Xylariaceae Tul. & C. Tul. Bxirouae Bumu: Xylaria longipes Nitschke (na Fagus sylvatica), Xylaria
hypoxylon (L.) Grev. (Ha Quercus robur), Rosellinia corticium (Schwein.) Sacc. (Ha Quercus robur).

Poguna Graphostromataceae M.E. Barr, J.D. Rogers & Y.M. Ju mpencraBicHa onHUM BUAOM Biscogniauxia
nummularia (Bull.) Kuntze (va Fagus sylvatica).

Poguna Lopadostomataceae Daranag. & K.D. Hyde mpencraenena Bumom Lopadostoma turgidum (Pers.)
Traverso (Ha Fagus sylvatica).

IBanoB P.M., Ilonexaen L.1.

HOBI 3HAXIJJKW KOITPOTPO®HUX I'PUBIB
3 HAIIIOHAJIBHOT'O ITPUPOJHOT'O ITAPKY «ITPUIT’ ATh-CTOXII»
Xapxiscvokuii Hayionanvhuil ynieepcumem imeni B.H. Kapa3sina
Maiioan Ceo600u, 4, m. Xapxis, 61022, Yrpaina
iroma423@gmail.com

Ivanov R.M., Poliezhaiev I.I. NEW FOUNDS OF COPROTROPHIC FUNGI FROM THE NATIONAL NA-
TURE PARK «PRYPYAT-STOKHID». Information about 7 species of coprotrophic fungi, grown on the dung samples
in the moist chamber, is presented. All species are Ascomycota representatives and registered in the Nature Park for the
first time.

Hamnionansnuii npuponauii napk «[Ipum’site-CToxim po3ramoBaHuii Ha MiBHIYHOMY cxoai BonmHcebkoi obnacri,
Oinst kopmony 3 bimopyccro. Bin crBopenuii y 2007 p. U1 0XOpOHH MPUPOIHUX KOMILICKCIB JOMUH pidok [Ipwrm’sTh 1
Croxizn. Y cTpyKTypi 3emens mapKy npencrasieHi 6omnora — 43 %, micn — 35 %, yarapauku — 16 %, piku i o3epa — 6 %.
e mae migcraBu cromiBaTHCS Ha Lill TepUTOpii Oararoi i cBOEPITHOT MiKOOIOTH.

CraHoM Ha neit yac BigomMocTi npo rpudm napky «IIpum’ste-Croxin» BizoOpaxeHi y euHil myOmikarii KuiBcbKol
nmociigaumi M.O. 3ukoBoi (2017). V 1i craTrti HaBeneHo iHGopMaito mpo 126 BUAIB TUCKOMINETIB i3 Pi3HUX EKOJIOTO-
TpO(DIYHHUX TPYII, 30KpeMa, 7 BHIIB KOIPOTPOQiB.

Hamra poGoTa rpyHTY€eThCS Ha OCIIKEHHI 3pa3KiB eKCKPEMEHTIB KOHS Ta KO3yii, 1o Oynu 3i0pani 29 jurmHs
2019 p. B oxommix c. JI1o6 536 (JIrobemiBehkuii p-H Bonuacbkoi 0611.) O.1FO. AkynoBum — norieHTOM XapKiBCHKOTO
HanioHanbHoOro yHiBepcurery imeHi B.H. Kapasina. CrnoponomenHst komporpodnux rpubiB Oyno oTpuMaHO B
71ab0paTOPHUX YMOBAX METOJOM BOJIOToi kKamepH. Bu3HaueHHs 3pa3kiB 311HCHIOBAIN METOIOM CBITJIOBOT MiKPOCKOTIi.
Yei 3paszku Oynu eTHKeTOBaHi 1 30epirarTbest B MikostorigHomy repoapii CWU (Myc).

VY pesynbrari BUKOHaHOT poOOTH HaMu Oyllo iEHTHU(IKOBaHO 7 BHIIB KONpOTpoHUX rpubiB. Yci BOHH €
MpeAcTaBHUKAMK Bigainy Ascomycota. AHamopdamyu (HECTaTEeBIMH CIIOPOHOIICHHSME) TIPEICTABIICHI BHIU
Cephalotrichum stemonitis (Pers.) Nees (= Doratomyces stemonitis) Ta Cephalotrichum microsporum (Sacc.) P.M.
Kirk (= Doratomyces microsporus) 3 ponuau Microascaceae mopsaky Microascales, a Takox Arthrobotrys superbus
Corda [4acTo sixk ‘superba’] 3 ponunu Orbiliaceae nopsaxy Orbiliares. Teneomopdamu (cTareBUMHU CIIOPOHOLICHHIMH)
npencTasieHi Buau Sporormiella australis (Speg.) S.I. Ahmed & Cain ta Sporormiella intermedia (Auersw.) S.1.
Ahmed & Cain ex Kobayasi 3 pognau Sporormiaceae nopsiaky Pleosporales, a Takox aBa IpeacTaBHUKH HOPSIKY
Sordariales: Collariella bostrychodes (Zopf) X.Wei Wang & Samson (= Chaetomium bostrychodes) 3 popnHu
Chaetomiaceae Ta Podospora communis (Speg.) Niessl 3 poaquau Podosporaceae.

VYei neperniyeHi BUIle BUIM Bke Oyiiu 3apeecTpoBaHi B YKpaiHi, ane Ha TepuTopii HamioHansHOro IprupoaHOTo
napky «IIpun’sTe-CToXim» BUSBIICH] BHEpIIE.
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Kapat6anosa O.0., CaBocsko B.M.

TAKCOHOMIUYHA XAPAKTEPUCTUKA TA ITOIIWMPEHHS
JIEPEBHUX I YATAPHUKOBUX BUJIIB POCJIVH B ITAPKY «JIPEBJISTHCHKHIA»
M. KOPOCTEHS CKUTOMUPCBHKA OBJIACTb)
Kpueopizvruii Oepoicagnutl nedazociunuil yHieepcumen
npocn. I'aeapina, 54, m. Kpusuii Pie, 50086, Vkpaina
zolotko2009@meta.ua

Karabanova 0.0., Savosko V.M. TAXONOMIC CHARACTERISTICS AND SPREADING OF TREES AND
SHRUBS IN THE AREA OF «DREVLIANSKIY» PARK IN KOROSTEN (ZHYTOMYR REGION). Green spaces
in the city have great importance for urban planning. They play a significant role in forming of environment for people
because they are able to improve the hygiene situation. «Drevlianskiy» park was investigated in taxonomic terms and it
was discovered that the spreading of species which occurs there. There are 37 species of trees and shrubs belonging to 31
genera and 16 families which were discovered in «Drevlianskiy» park. The leading place in park is occupied by the fol-
lowing families: Tiliaceae, Betulaceae, Salicaceae, Rosaceae, Malvaceae, Oleaceae, Juglandaceae, Fagaceae, Pinaceae.

Benuke i pi3sHOMaHITHE 3HAYEHHS MAfOTh 3€JIE€HI HacapKeHHs y MicToOyayBaHHI. BoHH BimirparoTs 3HauHy poJb
y (OpMyBaHHI CHIPHUATIMBOIO HaBKOJIHWIIHBOTO CEPENOBHINA JIIOOWHH, TOMY L0 MAalOTh BJIACTHBOCTI IMOJIIIIYBAaTH
ca"iTapHo-TirieHigny curyamiro (3asayk, 2008; CaBocbko, 2018-2019). [Tocanku 3HHKYIOTE CHITY BITpPY, PETyIIOIOTH
TEIUIOBHH PEXUM, 3BOJIOXKYIOTH 1 ounmaioTh moBiTps (Kyuesssuii, 2008; CaBockko, 2019). 3Haroun mmimo3axucHi
BJIACTUBOCTI POCIIHMH, MOYKHA BiIIIOBIIHUM iX PO3MIIIICHHSM 1 T11100pOM ITOPi [T JOMOTTHCS HAHOTBIIIOTO MTAI03aXHCHOTO
edexty (Kaminiuenko, 2003; Py6mos, 1977; CaBocsko, 2019).

Tomy 3’sCyBaHHS CHCTEMAaTHYHOI XapaKTEPHCTHKU IEPEBHHX 1 YarapHUKOBHX BHIIB 3€JICHUX HACAKEHb M.
Kopocrens (Ha npuxazi mapky «peBIssHCBKHID) € aKTyaIbHUM.

Marepianamur poOOTH CIIyTyBalld pE3yNbTaTH BIACHHUX IOJBOBHX TOCIiKeHb ymnpomoBxk 2018-2019 pp. Ha
TepHUTOPii MapKy «/IpeBIsHCEKUIT». Y MOIbOBHX YMOBaX MapIIPYyTHAM i pEKOTHOCIMPYBAIEHUM METOAMHU BU3HAYAIIH
BUJIOBUH CKJaJ NEPEBHHUX 1 YarapHUKOBHUX POCIHUH, SKHH yTOYHIOBAIM 33 BH3Ha4HUKOM (OmnpenenuTenb BBICIIMX
pactenmii Ykpaunsl, 1987). KopuctyBanmcs Homenkiarypoto poxnis i poaua 3a C. K. Uepemanosum (1995).

PesynpraT 00cTexeHHs 3eJeHUX HacakeHb M. KopocTteHs nanm monax 37 BUIIB POCIHH, IO HAJISKATh 1O
31 pomy Ta 16 pomuH: i3 HUX A0 Bigminy mokputoHaciHHuX (Magnoliophyta) — 31 Bupa i K0 BiAmiTy TOJOHACIHHHX
(Pinophyta) — 6 Bumis.

AmHai3 BUAOBOTO CKJIagy 3aCBiTYMB HE3HAYHWH aCOPTHMEHT ACPEBHUX POCIHMH, ajle JOCUTh Pi3SHOMAHITHUHA 3a
BHIOBUM ckiiasioM. [IpoBizHe Miciie B mapkoBUX KynbsTypax M. Kopoctens 3aitmators pomauau: smnoBi (Tiliaceae Juss.),
6epesoBi (Betulaceae Gray), Bep6oBi (Salicaceae Mirbel) po3osi (Rosaceae Juss.), maisBoBi (Malvaceae Juss.), MacIIiHOBI
(Oleaceae Hoffm. & Link), ropixosi (Juglandaceae Perleb), 6yxosi (Fagaceae Dumort.), cocHoBi (Pinaceae F. Rudolphi).

Haituacrime y mapky TparmistroTscs HacakeHHs: aunu ceprenuctoi (7ilia cordata Mill), numu mmpokomarcToi
(Tilia platyphyllos Scop.), 6epe3u noBucnoi (Betula pendula Roth.), sicenst By3pkomuctoro (Fraxinus angustifolia Vahl),
KJIeHa 3BU4aiiHorO0 (Acer platanoides L.), po6inii 3u4aiinoi (Robinia pseudoacacia L.), ropoOunu 38Bu4aiinoi (Sorbusa
aucuparia L.), Bep6u 6inoi (Salix alba L.), Bepbu mnakyuoi (Salix babylonica L.), Binsxu wopnoi (Alnus glutinosa (L.)
Gaertn.), yepemxu 3Bu4aitHoi (Prunus padus L.), mummman cobadoi (Rosa canina L.), cipei Bepdomucroi (Spiraea
salicifolia L.), xkaman 38ugaiinoi (Viburnum opulus L.), xacMmuny (Jasminum sp.).

Pimko TpamistoThCs: KileH siceHenucTii (Acer negundo L.), Tonomo nipamigansny (Populus pyramidalis Roz.),
ropix Bonocekuii (Juglans regia L.), mmmnmmHa garapaukoBa (Rosa dumalis Bechst.), 6apbapuc 3suuaitanii (Berberis
vulgaris L.), Tepen (Prunus spinosa L.), ¢opauttito (Forsythia x intermedia), TposiHna 6ina (Rosa alba L.), oxuna
cusa (Rubus caesius L.), maneBa (Malva moschata L.). Haiipinme: xaranena 6irnonienoniona (Catalpa bignonioides
Walter), ny6 cxkenbuuii (Quercus petraea (Matt.) Liebl.), mimna 3sugaiina (Corylus avellana L.).

Takum umHOM, y Tapky «/lpeBmsachkuit» M. Kopoctens (PKutommpcrka 00I.) y HOAAIBIINX TOCIHTIIHKEHHIX
JOLIJIBHO MPOJOBKUTH BUBYCHHS HACAJDKCHb MAapKy 3 BUKOPHCTAHHSAM CHCTEMHOro miaxomy. CKIagaHHS KazacTpy
I OLliHKa CTaHy 3eNeHUX HAcaPKeHb NAaCTh 3MOTY CKJIACTH IUIaHM PEKOHCTPYKLIl MapKy 3 BUKOPHUCTAHHSAM POCIIHH,
CTIMKHX /10 €KOJIOTIYHHUX 1 MPHUPOJHUX YMOB MiCTa.

Ky3pmuna A.L", Tluxa 0.0.!, ®epenn H.M.%, Xomuu LT'.2

BIKOBA CTPYKTYPA LUEHOIIOITYJIALIL DACTYLORHIZA MACULATA (L) SO0
HA TEPUTOPII 113 «PO3TOYYS»
! JTvgiscokuti nayionanvnuil ynieepcumem imeni leana @panka
syn. I pyuwescokoeo, 4, m. Jlvsis, 79005, Vrpaina
IIpupoonuii 3anosionux “Pozmouus”
eyn. Civosux Cmpinvyis, 7, cum leano-@panxoge, 81070, Yrpaina
anastasiaku399@gmail.com, dykaolga7@gmail.com, zaproz25@gmail.com

Kuzmina A., Dyka O., Ferents N., Khomyn I. AGE STRUCTURE OF DACTYLORHIZA MACULATA (L.)
SOO COENOPOPULATIONS IN ROZTOCHYA NATURE RESERVE. The common number, density of individu-


file:///F:/YandexDisk/YandexDisk/PIMB/2020/../../Downloads/%22mailto:
mailto:anastasiaku399@gmail.com
mailto:dykaolga7@gmail.com
mailto:zaproz25@gmail.com

boTtaHika Ta iHTpogyKUis pocnuH -57-

als and age structure of coenopopulation of Dactylorhiza maculata (L.) So6 (Orchidaceae) are defined in Roztochya
Nature Reserve. In the investigated coenopopulation individuals of all age states are present, they are characterized by
low strength and density. The age spectrum of species is normal type — maximum is observed in generative individuals.

Dactylorhiza maculata (L.) Sod (pomuna Orchidaceae) 3anecena no YepBonoi kuuru Ykpainm (2009),
MIPUPOIOOXOPOHHUH CTaTyC BUIY — Bpa3nuBuil. Ha choromHi y cBiTi € mpobiema 30epeeHHsT BUAOBOTO Pi3HOMAHITTS
POCIMHHOTO OKPHUBY. [1i/1 BIUIMBOM aHTPOIIOTEHHUX 3MiH 0araro BUIB, 30KpeMa, i peacTaBHuKH poanau Orchidaceae,
BUIIAJAI0Th 31 cKiamy ¢uopu. s MpaBUIIBHOTO OIiHIOBaHHS CTaHy Ta (popMyBaHHS Ji€BUX 3aX0JiB OXOPOHHU KOXKHOTO
BUY MTOTPiOHI JaHi PO MOMIUPEHHS, 0COOIMBOCTI O10JIOTIi, CTPYKTYpH i TUHAMIKY TOMYIIAIIH y KOHKPETHOMY PerioHi
(Copoxka, 20006).

Hocnimkenns neHonomyisiii D. maculata npoBogumu Ha Teputopii [IpupoxHoro 3amoimauka “Po3rouds”
Ta Ha npwiaentii tepuropii y 2019 p. (minsaka Ne 1, miBHiuHI okonmuii cMmT IBanO-@®pankoBe, SIBOpiBCHKHMH p-H,
JIsBiBCBKA 0011.). BinmoimHo 1o 3arampHONpUiHATHX MeTomuk (PabotHoB, 1950; Ypanos, 1975, 1977), BpaxoByroun
OCOOIMBOCTI OHTOTEHE3Y OPXiTHUX, MA BUPI3HSUTH 4 BIKOBI TPYIIH: FOBCHLIBHI (j), iMaTypHi (im), TOpOCIi BeTeTaTUBHI
(vv) Ta reHeparuBHi (g). Jlopocnuii BereTaTHBHUIN CTaH OXOILTIOE OCOOWHU BipTiHIIBHI Ta TeHEPATUBHI, SIKi HE MAIOTh
TeHepaTUBHOTO NaroHa. [IpopocTky, Mo BeayTh MiA3EeMHHN CIIOCi0 JKUTTS, He Opasn 110 yBaru. BusiBleHHS CEeHITbHUX
0CcOo0HH Oyno yTpyIHEHE Y 3B’sI3KY 3 THUM, III0 YaCTHHA OCOOWH BiIMHpAE Bifpa3y IiCIIsI TeHEPATUBHOI CTaii, TOMY iX
TexX 10 yBaru He Opamu (JIroouuens, 2005).

Jlyist BUBYEHHS BIKOBOI CTPYKTYpH LEHONOMYJISLIN JOCHIIIPKYBAaHOTO BUAY BHKOPHCTOBYBAJIM METOJ TPAHCEKT
(Ypanos, 1973). Tpaucekry miometo 10 m? Oyino noxginieHo Ha 10 ginastHOK 110 1 M?, Ha SKMX BH3HAYAIU BIKOBI CTaHU
0COOWH BUY, 3HAXOIWIN YUCEIBHICTh YCiX HASBHUX BIKOBHX T'PYI i MIPOIICHTHE CITiBBiTHOIICHHS BIKOBUX KaTETOPIM.

CraH IEHOTIOMYJIAIIT OLIHIOBAJIHM 32 CYKYITHICTIO HOMYJSIMIHHUX O3HAK POCIMH — YHCEIBHICTIO, IIIBHICTIO Ta
BIKOBOIO CTPYKTYpoio (3ayrospHoBa Ta iH., 1993). AHaii3 BikoBOi CTpyKTypH LeHomomyssiuii D. maculata noxasas,
0 y IOCIIIKyBaHOMY JIOKAIIITETI HasBHI OCOOMHH 4-X BIKOBHX Tpyn. BikoBuit cmextp D. maculata y 2019 p.
noBHOWIEHHUH (j - 7,2 %, im - 15,5 %, vv - 23,2 %, g - 54,1 %), onHOBEpIIMHHNH, Yy HBOMY II€pPEBAKAIOTh TeHEPATHBHI
ocobunu. Ha gocnipkyBaHii AUSHIN IMUTBHICTE 0co0uH D. maculata cranoButh 38 oc/10 M%, a IPOEKTUBHE BKPUTTS
D. maculata cranosuts 30 %.

LeHOMOIMyISIIisT XapaKTepH3YEThCs HU3BKOIO YHCENBHICTIO 1 MIUTBHICTIO, ale € CTaOlIpHOI0 Ta mepedyBae y
3aJJOBITHHOMY CTaHi.

[MoTpiOHI TOmaNbIIi CHOCTEPEKECHHS IS BUSIBICHHS OaraTOpidHOl JWHAMIKH YHCEIFHOCTI 1 BIPOBAKCHHS
3axO0[IiB OO ii 30epeKeHHS i OXOPOHHU.

Jlemuk A., 'onuapenko B.

BUJAU CUHAHTPOITHOI ®JIOPY POJIOBUIL] BYPOT'O BYTJLJIA
V 30JIOYIBCbKOMY PAMOHI JIbBIBCHKOI OBJIACTI
JIvgiecokuii Hayionanvuull ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. Jlvsis, 79005, Vrpaina
vherbarium@ukr.net

Lemyk A., Honcharenko V. TYPES OF SYNANTHROPIC FLORA OF BROWN COAL DEPOSIT IN ZOLO-
CHIV DISTRICT, LVIV AREA. The synanthropic flora of brown coal deposits in Zolochiv district, Lviv area was
investigated. There were revealed 50 species of synanthropic plants on the territory of brown coal deposit in Kozaky
village, and 40 species on the territory of deposit in Novoselyschche village. Correlation of sum of apophytes and
anthropophytes for the flora of brown coal deposit of Kozaky village is 3 : 1., and for the deposit of Novoselyschche
village — 2,6 : 1.

3 KOXXHHM POKOM IIpOIeC aaBeHTH3awii (uiopu YKpaiHH 3pOCTae, IO BUSBISAETHCA y 30UIBIICHHI BUAOBOTO
CKJIaJly BH/IIB aIBEHTUBHUX POCIMH. be3cucTeMHMit TEXHOTCHHH BILUIMB JIFOMUHM Ha CTaH JOBKIJUIS MPHU3BIB 10 HOTO
3Ha4YHOTO pyiHyBaHHA. Ha croromni 36epernocs 6muzbko 30 % rurom aHAmadTiB, sSKi MalOTh IPUPOIHY POCIUHHICTH
Ha pi3HUX cTanisax ii Tpancdopmarii. s ominku macmTaly mporecy aIBeHTH3AIll y CydacHHX YMOBaxX HEOOXiTHO
MIPOBECTH IHBEHTApH3aIlito (QIOPH K Ha IEBHUX TEPUTOPISLX, TAK 1 3arajioMm.

Bupuenns cunanTpomnHoi ¢iaopu mpoBommim 3 oceHi 2016 p. mo ocias 2019 p. OcHOBY poOOTH CTaHOBIATH
PEe3yNbTaTH aHaJli3y BIACHUX MOJBOBHUX JOCIIKEHB, IPOBEICHUX HA TepUTOpii pomoswuiy Oyporo Byrimis (c. Kozaku
3onouiBcrKoro paiiony JIbBiBchkoi 00macTi Ta ¢. HoBocemnwie 3o104diBchkoro paiiony JIpBiBChKO1 06acTi). BusnaueHHs
BHJIIB MPOBOAWIN TPAMUIIAHUM MOPIBHAILHO-MOPQOIOTIYHUM MeTomoM. Bumn Bu3Hadamm 3a «OmnpenenuTenemMm
BBICIIUX pacTeHuid YkpauHbD» (1987). [IpoBeneHno cuctemMarnaHui aHami3 anmoiTHOI W aABEHTUBHOI Gpakiii gruopu
TEPUTOPIT TOCII IKSHHS.

Ha tepuropii pogosuria 6yporo Byriyura c. Kosaku Bussieno 50 BumiB CHHAaHTPOITHUX pocyinH. BoHN Hanexars
1o 2 BinainiB, 3 knaciB i 24 poanH, M0 CBIAYUTH PO BHCOKY TAKCOHOMIYHY Pi3HOMAaHITHICTb.

Haiibinpmum kimacom pocnuH € kimac Magnoliopsida, mpencrapmuauii 14 pommnamu, ta kiac Liliopsida,
npencraBieHuid 7 ponuHamu. HalGinpimmMu poaMHaMu 3a KUTBKICTIO BHIB € poamHa Rosaceae, mpezacraBieHa 8
BUIaMH, poauHa Asteraceae — 7 Bumamu, ponuHa Fabaceae — 4 Bumamu, pomuan Pinaceae, Fagaceae i Poaceae — 9
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Bugamu. Cepell CHHaHTPOIHUX BUIB (hriopu popoBuiia anodiTiB Hamiuyerbes 37 BumiB (74 %). CriiBBiAHOLICHHS CyMU
arodiTiB 1 aHTPOMO)ITIB - IIe BaXJIMBA O3HAKA IiJ] Yac aHaJi3y CTyINeHs cHHaHTponizaunii ¢pmopu. s gocnimkyBaHol
TEpUTOPII LIe CITiBBIIHOLIEHHS CTAHOBUTH 3 : 1.

Takum uynmHOM, cuHaHTporHa Qiopa chopMyBaiacs MiJ BIUIMBOM abopureHHoi ¢uiopw, i HHMHI Hpouech
arodiTu3anii nepeBaxxaroTh HaJl IPOLIECAMH aBEHTH3ALII1.

Ha Tepuropii pomoBuma Oyporo Byriuis c¢. HoBocenuiue BusiBieHo 40 BUIIB CHHAHTPOITHUX POCIHH. BoHn
HaJIeXaTh J10 3 BiAiNiB, 4 Kiacis, 17 poauH, IO CBITYUTH PO BUCOKY TAKCOHOMIUHY Pi3HOMAaHITHICTb.

Haii6inpmmm kiacom pocimH € kinac Magnoliopsida, mpeacrasnenuit 14 pomunamm, i xmac Liliopsida,
npeacTaBiacHuil 2 poquHaMu. HailOimbIMu poiMHAME 3a KUTBKICTIO BUJIIB € poauHa Asteraceae — 10 BuiB, pofrHa
Rosaceae — 6 BuniB, ponuna Fabaceae — 4 Buam, ponunu Pinaceae, Poaceae, Lamiaceae, Ranunculaceae — mo 8 Buis.
Cepen CHHAaHTPOIHUX BUIB (Iopu popoBHIIa anoditiB HaiuyeTbes 29 BuniB (72,5 %).

st mociikyBaHoi TepUTOPIT CIiBBIHOIIEHHS CyMH artodiTiB i aHTPONOQiTiB CTAaHOBUTH 2,6 : 1, a 11e 3acBinuye,
[0 CHHAHTPOITHA (Iopa TePUTOPIi JOCTIHKEHHS chopMyBaacs IiJl BILTMBOM aOOpUTreHHOT (DIopH 1 0 HHUHI IPOIECH
aroditu3anii nepeBa)xxaroTh HaJl IPOLIECAMH aBEHTH3ALII1.

Jyuka /1., [Ipoxonis A.
ICTOPUYHI KOJIEKLIIT /RIS HYBRIDA L. KOJEKIII BOTAHIYHOT'O CAJTY JIHY IM. IBAHA ®PAHKA
Jlvsiscokutl nayionanvnuil ynieepcumem imeni leana @panka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
darynalviv@ukr.net

Luchka D., Prokopiv A. HISTORICAL COLLECTIONS OF [RIS HYBRIDA L. COLLECTIONS IN THE BO-
TANICAL GARDEN OF IVAN FRANKO NATIONAL UNIVERSITY OF LVIV. The historical collections of Iris of
the Botanical Garden of the Ivan Franko National University of Lviv are interesting for various reasons. One of them is,
in particular, their preservation as a historical inheritance. Another important reason is the ability to use these varieties
in subsequent breeding. Their useful qualities allow us to bring new varieties with interesting combinations of features
and better adaptive capabilities.

[IpoanamizyBaBImIM CTPYKTYpy KoJeKumiiHWX QoHniB poxy Iris L. Boraniunoro camy JIHY im. IB. ®panka,
30CepeiIN yBary Ha COpTax iCTOPUYHOI KOJEKIil, sKi Bi3HA4YalOThCs CTIMKICTIO 10 XBOPOO 1 mIKigHUKIB. OCHOBY
KOJICKIIiT CTaHOBIATH COpTH Iris hybrida hort, siki HaMiYyOTh 78 COPTIB, i3 AKUX 73 KyIBTUBApH HAJICKATh IO BUCOKHX
6opinkoBux (TB), Hanpukman, coptu '‘Mary Frances’, ‘Blue Shimmer’, 'California Gold’, 4 — no cepenupopocianx
6opinkoBux ipuciB (IB) — 'Mrs. Horace Darwin’, 'Gypsy Queen’, 'Sapphire’, 'Rota’, a Takox copt 'Elmohr’ i3 rpymu
riopunis apmwibpenis (AB).

Konexmiro icropuuHux KymeruBapiB Iris hybrida hort mpemcTaBisIOTE COPTH aMEPUKAHCHKOI, HIMEIBKOT,
aHIIHCHKOT, (hpaHIry3bKOi cenekii. Y Konekuii nepeBaxaroTs copTH 3 40-X pokiB MHHYIIOT0 cTopivys. TyT mpencraBieHi
coptu 'Amethyst Flame', 'Arcady’, ‘Babbling Brook’, '‘Blue Rhythm’, 'Mary Frances’, 'Maisie Lowe’, ‘Shipshare’, ‘Sable
Night', 'Stepping Out’, "Violet Harmony,” "Vanity’, "Wabash’, "White City’, 'Dauntless’, 'Elmohr’. Bonu Binznauesni
Menansmu [laiikca (HaliBHIIa HATOPOJA, SIKY MPUCBOIOIOTH CYII AMEPUKAHCHKOT CITUIKHU ipUCIB), a TAaKOXK HOMIHOBaHI1
Ha iHmi Haropoau - Haropony 3a 3aciyru (AM), [Todecny 3ranky (HM), Bunty noxsairy (HC), Kyoox ®pankmnina Kyka,
Haropony Aprypa Hembcona, [Ipe3uneHchkuii KyOOoK.

3a (heHOPUTMOTHUIIAMH Cepe]] ICTOPUYHMX COPTIB BUSBWJIM IIMPOKHH CIEKTP TEPMiHIB IBITIHHA - BiJl pAaHHBOTO
IO Hi3HBOTO.

Haii6inp1e coptis - 31 cepeHiM TepMIHOM 1IBITIHHA (3a3BU4ail TpaBeHb—4EPBEHb). 3AIMCHIIN OLIHKY COPTIB 32
HASBHICTIO UM BiJICYTHICTIO TOBTOPHOTO LBITIHHS JaHUX COPTIB.

Meumkos ., I'agpum I1.

[MEPIIA 3HAXIAKA PIAKICHOI'O 'PUBA
THYRIDARIA BROUSSONETIAE (SACC.) TRAVERSO HA IIBJIHI YKPATHU
Xapxiscokuil nayionanonuil ynieepcumem imeni B.H. Kapa3zina
Maiioan Ceoboou, 4, m. Xapxis, 61022, Vkpaina
yamshkv@gmail.com

Mieshkov Ya., Havrysh P. THE FIRST FIND OF RARE FUNGUS THYRIDARIA BROUSSONETIAE (SACC.)
TRAVERSO FROM SOUTHERN UKRAINE. The information about finds of Thyridaria broussonetiae and its relative
Cyclothyriella rubronotata on Juglans regia twigs in Ukraine are given. The possibility of 7. broussonetiae parasitism
on Diplodia spp. is discussed.

AcxkoBuit tpub Thyridaria broussonetiae (Sacc.) Traverso € THIOBUM BHIOM poxny Thyridaria 3 pomuHH
Thyridariaceae Q. Tian & K.D. Hyde nopsinky Pleosporales Luttr. ex M.E. Barr. Bin onucammit I[1.A. Cakkapmo y
1873 p. mix Ha3Boro Cucurbitaria broussonetiae Sacc. Tun Buny Oy 3i0panuil Ha agBEHTUBHIN pociuHi Broussonetia
papyrifera (L.) Vent. B Irtamii. Bxe noma poxamm mizHime [1.A. Cakkapmo mokasa, M0 Iie BHI HE € Xa3siH-
cnenndivaNM, iepeHas3BaB Woro Thyridaria incrustans i IpU3HAYUB THIIOM HOBOCTBOpEHOTO poxny Thyridaria Sacc.
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Aune ockinbku HazBa C. broussonetiae € IpiOPUTETHOIO, TeNEp AJsl HAMEHYBaHHsI BU/ly BUKOPUCTOBYIOTh KOMOIHAIIiI0
Thyridaria broussonetiae.

I'pub xapakTepu3yeTbcsi YTBOPEHHSIM BAJIBCOIAHUX CTPOM, SIKI MICTSITh HEBEJIWYKI IPYIH IICEBIONEPUTELIIB.
HaBxkono ocrionsipHOi IIMHKK MOJIOAMX IUIOJOBUX TiJl 4aCTO HasiBHA KOBTYBAaTO-4€pBOHA IHKPYCTALlisl, SKa 3 4acoM
3HUKa€E. ACKH BOCbMHUCIIOpOBi, 109—183 X 12—19 MkM, OiTyHiKaTHI, IMIIHIPUYHI, 3 KOPOTKOI HDXKKOIO. ACKOCHOPH
posramoBaHi B onuH psig, 18-33 x 6—11 MkM, BUOBKEHI a00 BepeTeHONnoi0HI, CrIoYarKy CBITIIIII, 3TOJIOM TEMHO-
KOpPUYHEBI, 3 TpbOMa IoIepeyHuMH centamu. CTaTteBe CIIOPOHOUIEHHS iHKOJIM CYMPOBOIDKYETHCS aHaMOP(]OIO TUITY
Coniothyrium Corda 3 HecenTOBaHUMH KOHiIisIMU 4,5-6,5 X 3-4 MKM AMUMYaCTOrO KOJILOPY.

Thyridaria broussonetiae — 10BOJII PIAKICHUI BUJI, 110 1HKOJIW TPAIUIAETHCS HA TUJIKaX JIMCTSHUX TOPiJ JepeB i
yarapHHKiB y kpainax IliBnennoi €sporu. Hamra 3naxigka (CWU (Myc) AS 7525) 3iopana O.10. AkynoBuM Ha riikax
Juglans regia L. na reputopii Yopromopcbkoro 6iochepHoro 3anoBinHuka (CooHO03epHa IiIsiHKa, [ ononprcTanCchKui
p-H, XepcoHcbka 0011.) 1 TpaBus 2013 p. Cnoponomenns 7. broussonetiae po3BHBAIIUCS pa3oM i3 MIKHIIAMH 1HIIOTO
ackoBoro rpuba — Diplodia juglandis (Fr.) Fr. (Botryosphaeriaceae Theiss. & Syd., Botryosphaeriales C.L. Schoch,
Crous & Shoemaker).

Crnig 3ayBaxwutu, mo 1. broussonetiae HEOOHOPA30BO 3HAXOIWIN B acomiamii 3 mikHizamu Diplodia spp.
IL.A. Cakxapmo BBaxaB, mo Diplodia € cunanamopdoto Coniothyrium 1 HasuBaB ii Diplodia incrustans Sacc.
Cy4acHi J0CHiDKeHHST TIOKa3yloTh, 1o Tpudu poxy Coniothyrium 4acto € MikodiTaMH, TOX MOXXHA MPHITYCTHTH,
wo 7. broussonetiae napasutye Ha Diplodia spp. YIoro «HeBHGATTHBICTE» 10 CHCTEMATHIHOTO MOIOKEHHS POCIHHH-
Xa3siiHa MOYKE TIOSICHFOBATHUCSI THM, [0 HACIIPABIl HOTo CyOCTPaTOM CIYTYIOTh Pi3HI BUAU AUTUIOMIH.

3rigHo 3 «BusHaunukoM rpubiB Ykpainu», Ha rinkax Juglans regia B JloHeupkiil obaacTi panime Bxe Oyino
3Haiineno «Kalmusia incrustans». lleii 3amuc rpyHTyersest Ha Marepianax crarti [.C. Xapkesud (1959), y sxiit Bun
HaBonuThes sk Thyridaria (Kalmusia) incrustans var. minor (Sacc.) Sacc. Lleli Buz € 6amuspknm 1o 7. broussonetiae, ane
XapaKTepU3YETHCS 3HAYHO MEHIINMHU acKocriopamu i renep Binomui sik Cyclothyriella rubronotata (Berk. & Broome)
Jaklitsch & Voglmayr.

Henasa 1., Bameka O., [llepunk B.

IIIMTHUK PO3LIMPEHUN (DRYOPTERIS DILATATA (HOFM.) A. GRAY) — HOBUI BUJT ®JIOPU
KAHIBCBKOI'O ITPMPOIHOT O 3AITIOBIAHNKA

Haguanvro-naykosuii yenmp «Ilncmumym 6ionozii ma meouyunuy
Kuiscvkoeo nayionanvnoeo ynisepcumemy imeni Tapaca Illesuenxa
npocn. Akademixa Iywkosa, 2, m. Kuis, 03127, Yxpaina
ira.nedyall2@gmail.com

Nedial 1., Vasheka O., Shevchyk V. BROAD BUCKLER FERN (DRYOPTERIS DILATATA (HOFM.)
A. GRAY) — NEW SPECIES FOR FLORA OF KANIV NATURE RESERVE. A new fern species for the Kaniv Na-
ture Reserve (Ukraine) was found in 2019. Some specimens of Dryopteris dilatata (Hofm.) A. Gray were growing on
shaded and humid slope in a hornbeam forest. The location is dated to the upland part of the reserve on the right bank
of the Dnepr River. This species could be confused for a long time, given its resemblance to the more typical for this re-
gion Dryopteris carthusiana (Vill.) H.P. Fuchs. The new location also might be due to the spores disperse form solitary
D. dilatata sites situated in the forest steppe region of Ukraine.

KaniBcbkuil mpupogHuii 3aroBiTHUK po3TamoBaHnii Henonalik M. KaneBa, Ha nmpaBoMy Oepesi Ta 3arulaBHUX
octpoBax p. JlHinmpa Ha Mexi JJHicTpoBCchKO-/IHINpOBCEKOTO Ta JIiBoOEpekHO-/IHIMPOBCHKOTO JICOCTENOBUX KpaiB
JlicocrenoBoi 30Hu Ykpaiau (I'EY, 1990).

Horo dropa Haniuye 6mm3pko 990 BH/IIB CYIMHHHAX POCIHH, 30KpeMa, 29 BUJIIB, 3aHECEHUX 10 UepBOHOT KHHIH
Ykpainn, Ta 6 BuaiB i3 €Bporneiicekoro yepBonoro crnucky (Lllesunk Ta iH., 1996, Heunraiino ta in., 2002). 3a muMu
JK JAHUMU CYIHHHI CITOPOBI POCIMHY MPEACTaBieH] 27 BUAaMHU, i3 AKUX 3 BUAu poay mmtHUK (Dryopteris Adans.) i3
poaunu Dryopteridaceae.

Hes3Bakaroun Ha Te, IO CYJMHHI POCIMHHU 3alOBiJHUKA HEOJHOPA30BO BHBYAIHCH, Y T. Y. CIIBPOOITHUKAMHU
KuiBcbkoro HanioHanbHoro yHiBepcuteTy iMeHi Tapaca IlleBuenka (Heuuraiiio Ta in., 2002), cnucok ¢uiopu miyisrae
MOCTIHUM 3MiHaM i JAomoBHEeHHsM. Tak, mij 4ac HaBYaIbHOI NPakTHKU B uepBHI 2019 p. HaMM BUSBICHO IIUTHUK
posmupenuii (Dryopteris dilatata (Hofm.) A. Gray), mo € HOBUM BHJIOM Hanopoti Jis ¢uopu 3amoBigauka. Kinbka
€K3eMIUISIPIiB POCIH Ha 3aTiHeHil AUISHII, 110 pO3MillyBaiacs Ha CXHJiIl y rpaOoBoOMY JIici B HA/I3aIUIaBHIH («HATIpHIN»)
YacTHHI 3aIT0BITHUKA Ha TipaBoMy Oepesi Himnpa.

D. dilatata (syn. Dryopteris austriaca (Jacq.) Woyn.) — KopeHeBUIITHUNA po3eTkoBuil B 10 100 cM 3aBBHIIKH.
Jluctku sitnenioniOHi abo sifenoniOHONAHNIETHI, TPHUIIEPUCTOPO3CiUeHI, 3 KPHUJIATOI BicCio. basambHi cermMeHTH
MIEPIIOTO MOPSAKY TPUKYTHI, 37IeTKa HepiBHOOIUHI, 32 TOBKIHOIO Maike He BiJPi3HAIOTHCS BiJl HACTYITHUX, 200 TPOXHU
kopotmi. Copycu OKpyTyIi, po3MillieHi Ha KiHIIIX KWIOK, 1HAY3ii Maibke Oili, mepeBakHO 3aJO3UCTi, MPUKPITUICH]
pamiaibHOI0 OOPO3EHKOIO, TiJ Yac JOCTHUTAHHS CIOp — 3MOPINYIOTHCS Ta JiHKOmomiOHO 3ropraroThesi (Bamreka,
BbescmeptHa, 2012).

OCHOBHI JIIaTHOCTUYHI O3HAKW BHJY: HasBHICTh IPU OCHOBI YepellKa BHIOBKEHO-TPUKYTHHX, JABOKOJIPHHX
(CBIT/IO-KOPUYHEBUX 3 TEMHO-KOPHUYHEBOKO CMYKKOIO IMOCEPEANHI) JIYCOK, EPEBAXKHO 3aJ03UCTHX 1HIY311B, 8 TAKOK
(hopma GazalbHUX CErMEHTIB MEPIIOTO IOPSIKY.
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Januii BuI nommpeHui y €Bpomi - Ha cXmiiax y nepeBakHO NIMPOKOIUCTIHUX Tipehkux Jricax (Fischer & Lobin,
2006). B Ykpaini Tparuisierbest Ha Tepuropii Kapnar, [Tonicest Ta JlicocTemny y XBOHHMX 1 MillIaHHX JIicaX HAa T'yMYCOBHUX
Ta kucnux rpyarax (Onpenenurens, 1987, Exoduopa Ykpaiau, 2000, Bamieka, beacmeptra, 2012).

Ha Hamry aymKy, 11eit BUI TOBTO MIr JIMIATUCS HETIOMIYCHHUM, 3B)KAFOYH Ha HOT0 MOAI0OHICTE IO OLIbII THTIOBOTO
JUTSL TaHOT MICIICBOCTI IMUTHHKA IIapTpchbkoro (Dryopteris carthusiana (Vill.) H.P. Fuchs), a0o »x HOBUIT JOKaTITET Mir
BUHHMKHYTH IIISIXOM 3aHECECHHS CIIOp, 3Ba)KalOUM Ha MOOJUHOKI 3HaXi/KK AaHoro BUy B JlicocTenoniit 30H1 Ykpainu
(Exodmopa Ykpainu, 2000).

Hexarona JL., Io3aniii €., CaBocbko B.
OCOBJIMBOCTI JEHAPO®JIOPU ITAPKY CMT HOBOBOPOHIIOBKA (XEPCOHCBHKA OBJI.)

Kpusopizvruti depacasruil nedazoziunutl ynigepcumem
npocn. L'aeapina, 54, m. Kpusuii Pie, 50086, Vkpaina
Ivyroshenko88@gmail.com
Nekhluda L., Pozdniy E., Savosko V. FEATURES OF THE PARK DENDROFLORA OF NOVOVORON-
TSOVKA (KHERSON REGION). Nowadays, green spaces play a significant role in optimizing the environment of
human existence. This issue remains relevant for most of the settlements located in the arid steppe zone, including the
Kherson region. Today, the park has changed, but the main species composition of trees and the principle of planting
remains unchanged. In field conditions, the route method was used to determine the composition of the park’s dendro-
flora, which was specified by the determinant.

Humni nepesHi 3eneHi HacaKEHHS BiJirparoTh 3HAYHY POJIh B ONTHMi3al1lii HABKOJIHUITHBOTO CEPEIOBHUIIA iICHYBaHHS
monnan (Kyuepssuii, 2008). Lle muTanHAs akTyanbHE s OUTBIIOCTI HACEICHUX MICIlb, PO3TAIIOBAHUX Y TOCYIUINBIH
CTETIOBii1 30Hi, 30KpeMa, 1 XepCOHCHKO1 007acTi. SIKII0 BUBYEHHIO AeHAPO(IOpH BEMUKHAX MICT IPUCBIYCHO Oarato
po0iT, TO BUIOBHH CKJIA 1 CTaH IEPEBHUX HACA/KCHD CENHII Y OUIBIIOCTI BUMAAKIB HE JOCITIKYyBaIUCS B3araii abo
BUBYAJIMCS HECHCTEMHO, 0 1 BU3HAYAE aKTyaJlbHICTh poBeaeHOi podotu (Bepmenny, 2013).

Marepianamu CIIyryBalld pe3ysibTaTH BIACHHUX IOJbOBUX JOCIIIKEHB, sIKi BUKOHYyBanuch y 2018 — 2019 pp.
Ha Teputopil mapky cmT HoBoBopoHIiioBka. Ha choromHi mapk OHOBJICHO, ajic OCHOBHHMU BHIOBHI CKIaa JCpeB i
TIPUHIMI Haca/UKEeHb 3alMIMBCs 0e3 3MiH. IIpakTMYHO HeMae crapux JepeB, ajleé OCTAaHHIMH POKaMH BEIUKHUMHU
TEMIIaMH Haca/KYIOThCSl MOJIOAI. YHIKJIBHICTIO ITapKy € Te, 0 TyT 30epexeHo NEepBICHUI NpupoaHuil Janamadr,
a pi3Ha eKCHO3UIIisl, pi3HI PiBHI 3BOJOKEHOCTI IPYHTIB JAIOTh 3MOTY IHOE€IHYBAaTH BUAN POCIHMH Pi3HUX EKOJOTTYHHX
rpymn. Y TOJBOBHUX YMOBaxX MapHIPYTHHM METOIOM BHU3HAYAIW CKJIAJ AECHAPOQIOpH MapKy, SKHH YTOUHIOBAIH 32
Bm3HaYHUKOM ([loOpouaeBa, 1987). AHami3 OTpUMaHUX pe3ylbTaTiB MMOKa3aB, mo craHoM Ha 2019 p. mermpoduopa
mapky cMT HoBOBOpOHIIOBKa Hamigye 26 BHAIB, sKi Hanexars 1m0 15 poxie, 10 pomun i 2 Bimmini (Boiiko, 1998).
Bimmin romonacinHi npeacTaBieHni 1somMa ponnHamu: cocHoBi (Pinaceae F. Rudolphi) Ta xumapucosi (Cupressaceae
Bartling). Poguaa Pinaceae Ha TepuTopii mapKy mpeacTaBieHa 3 MOHOTHITHIMH POAAMH 1 BHIIAMH: COCHA 3BHYaifHa
(Pinus sylvestris L.), snuna 3sn4aiina (Picea abies (L.) H. Karst.), monpuna eBponeiiceka (Larix decidua Mill.). Ponuna
Cupressaceae Hajiuye 2 MOHOTHITHUX POaH 1 BUIH: Tyst 3axigHa (Thuja occidentalis L.) 1 sutiBents 3puvaitauii (Juniperus
communis L.). 3a pe3ynbraraMu HalIuX A0CTIIKEHb, Y MapKy cMT HOBOBOPOHIIOBKH MOKPUTOHACIHHI IPEACTABICHHI
8 ponunamu: po3osi (Rosaceae Juss.) — 2 poau, 8 BuiB: uepemxa 3Buuaiina (Prunus padus 1.), ropoOuHa 3BHUaiiHa
(Sorbus aucuparia L.) Ta yarapHuku: muniaa codada (Rosa canina L.), munmuHa darapaukosa (Rosa dumalis
Bechst.), TposiHna 6ina (Rosa alba L.), Tepen (Prunus spinosa L.), cipes Bepoonucta (Spiraea salicifolia L.), oxuna
3Bu4aiiHa (Rubus fruticosus L. ex Dierb.); mansBoBi (Malvaceae Juss.) — 2 ponu, 3 Buau: smna mupoxoiucta (7ilia
platyphyllos Scop.), muna cepuemnucra (7ilia cordata Mill.), maneBa (Malva moschata L.); Bep6oBi (Salicaceae Mirbel) —
2 poau, 3 Buan: BepOa 6Oina (Salix alba L.), Bepba mnaxy4a (Salix babylonica L.), Tonons nipaminansna (Populus
pyramidalis Rozier); 6epe3osi (Betulaceae Gray) — 3 ponu ta 3 Bumu: 6epesa moBucina (Betula pendula Roth), Binmpxa
yopHa (Alnus glutinosa (L.) Gaertn.), minmiaa 38udaiina (Corylus avellana L.); macnuaoBi (Oleaceae Hoffm. & Link) —
3 ponu, 3 BuOM: siceH By3bKOIMMCTHH (Fraxinus angustifolia Vahl), Oy3ox 3swuaitanit (Syringa vulgaris L.), pop3utis
(Forsythia x intermedia); canianosi (Sapindaceae Juss.) — 1 pix, 3 Buau: xien sBip (Acer pseudoplatanus L.), knen
sicenenucTuit (Acer negundo L.), kinen roctponuctuii (Acer platanoides L.); anokcosi (Adoxaceae E. Meyen) — 1 pin, 1
BUJ: KanuHa 3Budaina (Viburnum opulus L.); 6apoapucosi (Berberidaceae Juss.) — 1 pix, 1 Bux: 6apdapuc 3BudaniHuii
(Berberis vulgaris L.).

VY nmomanplIIMX JOCTIPKEHHSAX Oyne MOLUIBHO BHSBUTH €K3EMIUIIPH 0araTOBIKOBHX JIepeB, BU3HAYUTH iXHii
Cy4JacHUH cTaH.

Hapanmun L., Kyk O., 'onuapenko B.

CTAH ITOIIMPEHHS OMEJIM BIJIOT (VISCUM ALBUM L.)
Y CTPUICHKOMY ITAPKY TA ITAPKY IM. IBAHA ®PAHKA (M. JIbBIB)
Jlvgiecokutl nayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. JIvsis, 79005, Yrpaina
vherbarium@ukr.net
Pavlyshyn L., Zhuk O., Honcharenko V. THE STATE OF DISTRIBUTION OF WHITE MISTLETOE (VIS-
CUM ALBUM L.) IN STRYISKIY PARK AND IVAN FRANKO PARK (LVIV). The distribution of Viscum album L.
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in Stryi Park and Ivan Franko Park (Lviv) on trees of 5 species (Acer platanoides L. Tilia cordata Mill., Betula pendula
Roth., Robinia pseudoacacia L., Populus nigra L.) was investigated. It was revealed that Viscum album has affected
Acer platanoides species the most and no Viscum album was found on Betula pendula trees in Ivan Franko Park. Viscum
album has been found on three trees in Stryiskyi Park.

[Mapasutusm cepen BHIMX POCIUH MOIIMPEHHUA 3HAYHO Pifile, HiX cepel IpubiB i OakTepidd, Mo3asK BHIII
KBITKOBi POCIIIHU MaIOTh 3/1aTHICTh 10 aBTOTpodHOTO sxuBIeHHS. OHAK cepel HUX € apa3uTH, 1030aBieHi Xiopodiny
MOBHICTIO 200 4aCTKOBO, OCKIJIbKM BOHU HaOyJIM 3aTHOCTI NOCENSATHCS HA 3€JICHUX POCIMHAX.

OpnHi€0 3 TakUX pOCIHMH-TIApas3uTiB € omena Oima (Viscum album L.), sika OCTaHHIM YacoM IHTEHCHUBHO
TIOIINPIOETHCS B 3€JICHNX HAca/DKEHHSX M. JIbBoBa. OMena Oina pocTe 1 po3BUBAETHCS Ha TIKaxX 37 BHUIIB JIMCTSIHUX
JIEPEBHUX POCIIMH, a iHOAI i Ha CTOBOypax THX BHIIB, Y SIKUX Ay)kKe TOHKUH kopok (TapaH Ta iH., 2008).

Ha tepuropii 1BOX MapkKiB IOCHIIKEHO JepeBa TaKUX BUJIB: KIeH 3BuuaiHuil (Acer platanoides L.), numa
cepuenucra (7ilia cordata Mill.), 6epe3a noBucna (Betula pendula Roth.), po6inis 3Buuaitna (Robinia pseudoacacia L.)
1 Tononst YopHa (Populus nigra L.). JlocnimkeHHS PpOBEICHO i1 9ac BereTaniiHoro mepiomy 2019 p.

V¥ napky im. IB. @panka BUSBICHO POCIMHU-Xa351 HOCIKEHUX BULIB: Acer platanoides — 127, Tilia cordata —
25; Betula pendula — 5; Robinia pseudoacacia — 39; Populus nigra — 14. Cepen HUX ypakeHO OMeIo0 Oinoro y
Acer platanoides — 32 nepesa, Tilia cordata — 8, Betula pendula— 0, Robinia pseudoacacia — 26, Populus nigra — 5.
Haii6inpire omenoro 6100 ypaxkeHo 0coOMH KiieHa 3BU9aiiHoro (32), 30BCiM He BUSBIICHO Viscum album Ha nepeBax
Oepe3u MOBUCIION.

¥ CrpwuiicsKkoMy NapKy BAAJOCS IOCHIIUTH TaKy KUIBKICTB AepeB AOCIHIIKYBaHUX BUAIB: Acer platanoides —
207, Tilia cordata — 64, Betula pendula — 49, Robinia pseudoacacia — 57, Populus nigra —70. Cepen HuX 0ys10 BpakeHO
Viscum album ocobun Acer platanoides — T4, Tilia cordata — 19, Betula pendula — 3, Robinia pseudoacacia — 39,
Populus nigra — 21. Haiibineme oMenoro 017010 ypakeHO JAepeB KiieHa 3BHYaifHOTO — 74, a HaliMeHIe — JepeB Oepesn
MOBHCIOL — 3.

BusiBneno Bumaaku MOpQoIIOTi9YHO BiAIMIHHIX POCIMH OMEIH, IO MICTATHCS HaBiTh HA OHOMY JIepeBi-Xa3siHi.
MopdororigyHa pi3HOMaHITHICTh TOTPeOy€e OKPEMOTO IETaThbHOTO BUBYCHHS, SIK i IPUYHHH, IO A0 Hel IPU3BOIATE.

ITpouecn mudepenmianii BinOyBalOThCA MapayesbHO 31 CTPIMKUM ii MOIIMPEHHSM K B YKpaiHi, Tak i B yciit
€spori (Tapan Ta iH., 2008).

Conko B., ITaBanmak 1.

CTAH 3BEPEXXEHHS TTOITYJIALIN PIIKICHUX 1 3HUKAIOUMX BUJIIB POCJIMH
B YMOBAX ITEPEJIKAPITIATTSA
Jlpoeobuyvruti Oepacasruii nedazoeiunuil yHisepcumem imeni leana @panka
eyn. T. Lllesuenxa, 23, m. [l[poeobuu
bioddpu@ukr.net

Sopko V., Pavlyshak Y. STAN CONSERVATION OF POPULATIONS OF RARE AND ENDANDERED
PLANT SPECIES IN THE PRECARPATHIAN REGION. Populations of rare and endangered plant species were stu-
died of the flora was compiled. Found in the studied territories 30 plant species that are rare and endangered, belonging
to 29 genera, 21 families and 2 departments. Established the systematic, ecological and economic analysis coenotic
flora. The plant protection measures in the study are substantiated.

OnHa 3 IPUYHH CKOPOUYEHHS YHCEIBLHOCTI aX J0 MOBHOTO 3HUKHEHHS BHIIB POCIHWH - II€ il aHTPOTOTCHHHUX
(haxTOpiB 1 pyHHYBaHHS IPUPOTHIX Micue3pocTanb. OTHIM i3 HapAMiB 30epeKeHHS POCIMHHOTO 010pi3HOMAHITTS €
(hiTOMOHITOPHHT, KU Tepedadac K MOBHY iIHBEHTApHU3AIIiio (IIOpH, TaK i pparMeHTapHI CIIOCTEPEKCHHS 3a IIEBHUMHU
KaTeropisiIMH BHIIB POCIIHH.

JocnmimkeHHs TPOBOAWIM JETaNbHO-MApIIPYyTHHM MeTogoM Ha Teputopii [poroGumbkoro paiiony,
BHUKOPHCTOBYIOYH TaKi KPUTEPii: KUTBKICTh, CTPYKTYpa Ta MPUYMHHU 3MIiHH YHCENBHOCTI momyssmii. Cepen piaKiCHUX
BUIB 3a CO30JIOTIYHMM 3HAYCHHSAM BHIULLIIN TakKi JBI KaTeropii: perioHaJbHO PiIKiCHI BHIU (OXOPOHSIOTHCS Y
JIbBiBCHKil oOnacTi) Ta BUIH, 3aHeceHi 10 YepBoHoi kauru Ykpainu (2009).

Sk cBigUaTh OTpUMaHi pe3yibTaTH, A0 CKIaAy papUTETHOI KOMIIOHEHTH palfOHy AOCHTIKEeHb BXOAATh 30 BUIiB
PiAKICHUX 1 3HMKAIOYHMX BHIIB, IO HaJeXaTh 10 29 poxis, 21 pogunu, 2 BigainaiB. OcHOBY (GopH POCIHH CTAaHOBIATH
npencraBHukd Magnoliophyta — 95,2 %. Hanexars no 2 knaciB - Liliopsida i Magnoliopsida, y sIkux, BiAmoBiIHO,
00’emnano 20 ponuH i 29 Buais. O Buz (3,4 %) Hanexuts 10 Lycopodiophyta. Ileprie miciie 3a KiTbKIiCTIO BUAIB
nocinatote poguH Orchidaceae Juss. Ta Ranunculaceae Juss., BoHM HamigyroTh 110 4 BUIH, 0 cTaHOBUTE 13,3 %, mo
2 Bumu (6,6 %) 3aiimarots poguau Rosaceae Juss., Amaryllidaceae J. Saint-Hilaire Ta Iridaceae Juss. Onaum Bugom
npencTasieHi 16 poauH, mpoleHTHa yacTka 3,3 %.

BusBneno, mo cepen AOCTIKYBaHUX POCIHH JOMiIHY€ HEMOPAIbHUH (DIIOPOLIEHOTHI, IKUA cTaHOBUTH 43,4 %
(13 BupniB). Cronu Hanexars Taki mpeacTaBHUKY, K Corydalis cava Schweigg. & Korte, Allium ursinum L., Platanthera
bifolia (L.) Rich., Polygonatum latifolium L. Jlyananii ¢pnopouenorun cranosutb 40,0 % (12 Bunis) Draba nemorosa L.,
Primula veris L., Viola epipsila Ledeb. Tomo. Tpoxu MeHme Hanidye rirpodinsauii cuexrp ¢umopu - 5 Bunis (Orchis
militaris L., Dactylorhiza majalis (Rchb.) P.F. Hunt & Summerh., Iris sibirica L.), npouenTtHa 9actka 16,6 %.
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VY cnexTpi xkuTTEBUX (hOopM nepeBakaroTh kpunrtoditu — 16 Bunis (53,3 %). Le, nanpuxnan, Veratrum nigrum L.,
Allium ursinum, Platanthera bifolia Tomo. JIpyroro 3a uncenbHicTIO € rpyna remikpunrodiris — 10 Buais (33,3 %):
Huperzia selago (L.) Bernh. ex Schrank & Mart., Viola epipsila, Senecio paludosus L. To1mo.

[TepenocranHe micue 3-MOMIX TUIIB XXUTTEBUX (opM 3aiimaroTh panepodity i Tepoditu - o 2 BUIM, YacTka
SIKMX CTaHOBHTh 6,6 %.

Co3sosoriuHuii aHami3 MoOKa3aB HasBHICTb y ckianai ¢uiopu paiiony 30 BHAIB, sSIKi MalOTh Pi3HUH OXOPOHHUIA
craryc. Jlo UepBoHOT KHUTH YKpaiHU BKIIIOYEHO 2 BUIIU CTATYCy «3HUKAIOUMi», 4 BUJH CTATyCy «BPa3JIUBUI», 7 BUIIIB
CTaTyCy «PiAKICHUIT», 2 BUIM cTarycy «HeoliHeH» (UepBoHa kuura Ykpainu; Pocnunnmii cBit, 1994).

Jlo nepeniky BUiB POCIIUH, IO MIJUIATaloTh 0COONMBIN 0XOpoHi Ha TepuTopii JIbBiBChbKOi 0OnacTi, BHEceHO 15
BU/iB (O(ILIHHUIA epeniK perioHaJIbHO PiJKICHUX POCIIHH, SIKi OXOPOHSIIOThCs pinieHHsIM JIbBIBCbKOT 00sacHoi paau
Ne 193 Bin 2 rpyans 2003 p.).

PerioHansHO pimKicHI BUAM HA TEPUTOPIi mpeacTasieHi Bugamu Pulmonaria angustifolia L., Corydalis cava,
Draba nemorosa, Varatrum nigrum, Iris hungarica Waldst. & Kit. Toro.

Conymunceka T., IIpoxonis A.
OKCUJATHBHA €MHICTb EKCTPAKTIB IVIOAIB SAMBUCUS NIGRA L. 1 SAMBUCUS EBULUS L.

Jlvsiscokutl nayionanvHull ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgis, 79005, Yrpaina
sopushinskat@gmail.com

Sopushynska T., Prokopiv A. OXIDATIVE EFFECT OF SAMBUCUS NIGRA L. AND SAMBUCUS EBU-
LUS L. FRUIT EXTRACTS. Previous studies have found that Sambucus nigra has a higher antioxidant activity than
Sambucus ebulus, suggesting that this species is obviously more rational to use in phytotherapy or in the manufacture
of drugs based on it. Oxidative capacity was assigned by DPPH analysis based on the ability of substances to exhibit
antiradical properties, namely to absorb the free radicals of 2,2-diphenyl-1-picrylhydrazyl, which in the effluent solu-
tion has a purple-black color, and when absorbed by its radicals, the substance has a light yellow color, indicating that
the research substance exhibits antioxidant properties.

Ha cboronHi ontHi€l0 3 MpUYKMH BUHUKHEHHS 1aTOJIOTYHOTO CTaHy POCIIMH € OKCUAATHUBHUM CTpeC, IKMH 3a3BUYaii
OB SI3YIOTh 13 MOPYILIEHHAM OallaHCy MK OKMCHO-BITHOBHHMH IIPOLIECAMH B OpraHi3Mmi, 110 MOXKYTb OyTH BHKIIMKaHI
€K30T€HHUMH YMHHUKaMH. Y Pe3ylbTaTi OKCHIATHBHOTO CTPECY BHHHKAIOTh MoAuikarlii, 30kpema, JimiaiB, OUIKIB
i IHK, sxi npu3BOAsATH 0 MATOJIOTIYHUX CTaHIB opraHizmy. 11100 3ynuHUTH mpoliec YTBOPEHHS BUIbHUX pajUKaliB,
3aCTOCOBYIOTh aHTHOKCHIAHTHY TEparliio - IPU3HAYAIOTh TPEeNapaTy 3 BMICTOM PEUOBHH, 110 HEUTPaIIi3yIOTh XIMIUHY
aKTHBHICTH MOJIEKYII.

[IpiopuTeTHNM 3aBIAHHSAM € TOUIYK POCIMHHUX 00 €KTiB, SIKi MICTATH CIIONYKH 3 aHTHOKCHIIAHTHOIO II€I0 Ta
MOXYTB OyTH BUKOPUCTAaHI Y IEPCIIEKTHBI Al CTBOPEHHS JIIKapChKUX Tpenaparis. /|11 BUSABICHHS TOTEHITIATY POCIAH
PO3TIISTHYIH [1BA BUIU POCIHH i3 poxy Sambucus L.: Sambucus nigra L. Ta Sambucus ebulus L., sixi, "MOBipHO, MalOTh
BHCOKY aHTHOKCHJAHTHY [IiI0.

VY pesynbrari momepeAHiX JMOCHIKEHb BAAJOCS BCTAHOBUTH, WO IUIONU Sambucus nigra MaioTh BHILY
AHTHOKCHJAHTHY aKTHBHICTh, aHDK mioau Sambucus ebulus, a 11e CBITYHUTH, 110 BUJ, OYEBUIHO, OUIBII paI[iOHATBHO
BUKOPUCTOBYBaTH y (piToTeparrii a0 y BAPOOHHUIITBI JIIKAPCHKHUX MperapariB Ha 10ro 0CHOBI.

OKCcHIAaTHBHY €EMHICTh BCTaHOBJIEHO HIIsIXOM npoBeneHHst DPPH anani3y, sikuii 6a3yeTbes Ha 31aTHOCTI pedyOBUH
BUSIBIISITH aHTUPAJMKAIIbHI BIACTUBOCTI - IONIMHATH BUIBHI paaukanu 2,2-mudeHin-1-nikpuiriapasuity 31 3MiHOIO
(io1eTOBO-4OpHOTO 3a0apBIICHHSI HA CBITIO-KOBTE, 110 3aCBIUy€ aHTHOKCHAAHTHI BJIACTHBOCTI. AHTHpaiHMKalbHa
AKTHBHICTh BUMIPIOETHCS Y BiICOTKaxX MONIMHYTHX PaiKaiIiB (110 MEHIIE 3HAYEHHS, TO O1JIbIIIE paiKaIiB IOIIHHYTO),
BHUMIPIOBaHHS IPOBOAWIH Ha criekTpodoromerpi Genesys 20 3a TOBKUHE XBIIb 517 HM.

I3 3actocyBanHsam metoxy DPPH BusBuim, mo y mroniB Sambucus nigra BUIIa aHTHOKCHIAHTHA aKTHBHICTh
(54,26 = 1,05 %), anix Sambucus ebulus (72,17 = 1,21 %), mo, AMOBipHO, TTOB’A3aHO 31 CITIBBIIHOMICHHAM NiI0OYHX
AHTUOKCHJIAHTHUX PEIOBHH.

®enwopa T., 'onuapenko B.
AJIBEHTUBHA ®JIOPA 3AJII3HUIII JIbBIB - PABA-PYCBKA

Jlvsigcokutl HayionanbHuil yrigepcumem imeri leana @panka
syn. I pyuwescokoeo, 4, m. Jlvsis, 79005, Vrpaina
45rtgvherbarium@ukr.net

Fediura T., Honcharenko V. ADVENTIVE FLORA OF THE RAILWAY OF LVIV-RAVA-RUSKA. In the flora
of Lviv - Rawa-Ruska railway 115 adentitious species were found. A systematic analysis, analysis of life forms were
conducted and division of adentitious species by the time and method of spreading and by the degree of naturalization
was developed. Types of Ambrosia artemisiifolia L., Phalacroloma annuum (L.) Dumort., Solidago canadensis L. and
Conyza canadensis (L.) Crong. are intensively spreading nowadays and showing high invasive ability.

Oco0OnuBuii iHTEpeC Ha CHOTO/HI CTAHOBIISATH YTPYIOBaHHS TPAHCIIOPTHUX KOMYHIKalil, 30KpemMa, 3aJli3HHYHUX
Jopir. Benuka mpoTsKHICTH 1 OZHOMaHITHICTH TEXHOJIOTIT OYyNiBHHLTBA POOHMTH iX KOpHAOpPaMH, SIKi MOEIHYIOTh
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MPOCTOPOBO PO3/LIEH], €KOJIOTIYHO i icTopuyHO pi3Hi Gropu. [Ipy 1bOMy 3aJTI3HUYHI IUIAXU CIPHSIOTH MTOIIHPEHHIO
asBeHTHBHUX BuAiB pociuH ([IpoTtomomnosa Ta iH., 2003).

Jlst netajpHOTO BHMBUEHHS perioHasbHOT (uiopw i TeHaeHnid i po3BUTKY HEoOXimHWH aHami3 ii eJeMeHTIB.
OCKIJIBKH OJTHUM 13 OCHOBHHUX KOMIIOHCHTIB, SIKHI BiJIITpae BaXKJIUBY POJib y (POPMYBaHHI perioHanbHOI (iopu, € dutopa
3aJII3HUYHUX JOPIT, TO BUBYCHHS LILOTO TUITY (IIOPH Ma€ BaykJIMBe 3HaYeHHs (3BsriHneBa, 2013).

Jocmimpkenns: aaBeHTHBHOI (ropu 3amizHuii JIbBiB - PaBa-Pyceka mpoBoauiin B 30HI 3ai3HUYHUX KOJIIH 1 Ha
MPUWICTINX TEPUTOPisX mpoTsiroM oceHi 2018 p. Ta Bereramiinoro nepioxy 2019 p. Bunoy ineHTH(IKAIIIO TPOBOIIN
3a «Bu3HauHMKOM BUINUX pociiuH Ykpainw» (1987). [ns knacudikarii »KUTTeBUX (OPM BUKOPUCTAHO Kilacudikaiito
exobiomopd pocnuH K. Paynkiepa. [pynu alBeHTUBHHX BHIIB 32 4aCOM 3aHECEHHSI, CIIOCOOOM 3aHECEHHSI Ta CTYIIEHEM
Harypajizauii BUaIeHo Ha ocHOBI kiacugikauii J. Kornas 3 nonosaennsmu O. I. SIBopcrkoi (2002).

VY ¢nopi 3anizHuni JIpiB - PaBa-Pychka BusiBieHo 115 aiBeHTUBHUX BB, SIKi CIIOHTAHHO POCTYTh Ha TEPUTOPIT
3amizHuii. CucTeMaTHYHUH aHali3 MMoKa3aB, M0 HaHOUTBIIO POIUHOIO 3a KUTBKICTIO BUJIB € ponuHa Asteraceae, 10
axoi HanexxuTh 40 BuniB. [IpeacTaBHUKH 11i€] poMHN Ha OaraThOX TEPUTOPISX PENPE3CHTYIOTh aJBEHTHBHY (paKito
¢topu, 30kpema, 1 Ha TepuTopii YKpaiHu. SIK MOKa3yloTh pe3yJabTaTi HU3KH JIOCITIDKEHb, IPEICTABHUKY Li€l POIUHI
(hopMyIOTE POCITHHHI YTPYIIOBaHHA 3aJi3HNYHUX IIUIIXIB, 1 poAnHa Asteraceae € MPOBiTHOW0 abo 3aiiMae JOCTaTHBO
BHCOKI MO3MIII{ y CHIEKTpaxX MPOBITHUX POIUH (HIIOp aHTPOIIOTEHHO TPAHC(HOPMOBAHUX TEPUTOPIH, 30KpeMa, 3alli3HUIh
(TpetssixoBa, 2006). dpyry mo3umiro 3aiimae poauHa Brassicaceae (16 BuIiB), a TpeTio MO3UIlif0 — poanHa Poaceae
(15 BuniB). Takuii po3mofin 3arayioM 30ira€Tbes 3i CIEKTPOM afBeHTHBHOI ¢uiopu mnst Ykpainu (IIporomomosa,
1991). Ieprui mo3uii y ciekTpi IPOBIJHAX POJIIB 32 KUILKICTIO BUAIB 3aiiMatoTh poau Acer, Amaranthus, Helianthus
ta Brassica (no 3 Buam). Pemira poziB mpencraBieHa HEBEJIMKUM YKCIOM BUIIB a00 onuHUYHO. Bumu Ambrosia
artemisiifolia L., Phalacroloma annuum (L.) Dumort., Solidago canadensis L. Ta Conyza canadensis (L.) Cronq. Teniep
IHTEHCHBHO TOIINPIOIOTHCS 1 BUSIBIISIOTh BUCOKY 1HBa3iiHY 3/1aTHICTB.

3a yacoMm 3aHeceHHs cepell aJBEHTHBHUX BHIIB IepeBakaioTh apxeoditu, npencrasineni 53 Bupamu (45 %
3arajibHOI KijibKocTi BUIIB (pakuii). Kenoditu nmpeacrapneni 62 Bunamu (55 % 3aranbHoOI KiIbKOCTI BUIIB (pakiii).

3a crocoboMm 3aHeceHHs nepeBaxaioTh kceHoditm (110 Bumi). Eprasioditn mpeacrasneni 5 Bumamu. 3a
CTYIICHEM HaTypalli3allil mepeBaxkarTs erekodit - 88 BuaiB. ArpienekodiT mpeacTaieHi 12 BugaMu, KOToHODITH —
7 Bumamu, arpiogiTH mpeacTapieHi 5 BuaaMu, a ehemepoditu - nume 3 BUIaAMH.

3a cucremoro knacuikamii xurTeBux (opm K. PayHkiepa B amBeHTHBHIH (Dopi CyTTEBO IepeBa)karoTh
tepodita — 81 Bun. @anepoditu nmpencrapiueri 11 Bugamu, a remikpunrodiru - mume 3 Bugamu. [lepeBakHa OiTbIIicTh
BH/IIB TPAIUISIOTHCS TI0 BCIH TEPUTOPIi JOCITIHKESHHS.

®omenko M., Xynnu A., Usikos B.

HOBI BIIOMOCTI I[TPO BA3UAIEBI MAKPOMILIETU
HAIIOHAJIbHOI'O [IPMPOIHOI' O ITAPKY «ETBMAHCBHKHU» I HOT'O OKOJIULb
Xapxiecvxkuil Hayionanvruil yHisepcumem imeni B.H. Kapa3sina
Maiioan Ceoboou, 4, m. Xapkis, 61022, Vkpaina
chvikov.vladislav@gmail.com

Fomenko M., Khudych A., Chvikev V. NEW DATA ABOUT BASIDIOMYCOTA MACROMYCETES OF
THE HETMANSKYI NATIONAL NATURE PARK AND ITS VICINITIES. Information about 88 species of fungi
from National Nature Park “Hetmanskyi”, collected in October 2019, is presented. Some finds are new for this territory.
One species — Psathyrella microsporoides Heykoop & G. Moreno is registered in Ukraine for the first time.

Hamionanshuii npuponuuii napk «lerbMaHchkuit» ctBopeHo 2009 poKy 3 METOI0 OXOPOHHM i palioHaIbHOTO
BUKOPUCTaHHS THITOBUX Ta YHIKAIBHUX NPUPOTHHUX KoMILIeKciB JIiBoOepexHoro sicocTerty.

BunoBwuii ckiia; MaKpOMIIETiB 3aMOBITHUX YPOUHIL] MPUPOHO-3an0BiaHor0 hoHay CyMchKoi obmacti 'y 70-90-x
pokax munynoro cropiuust qociimkysaia K.K. Kapnenko (Kapnenko, 2009). CymapHao Oyio 3apeectpoBano 323 Buau
OazuzieBux rpubiB, aje Hapasi 11 naHi morpeOyroTh peBi3ii Ta nonoBHeHHs. Teputopii, ski Buuyana K.K. Kapnexko,
mizHime ysiduum no ckiraxy HIII, ame mpuenti QiISHKH 10Ci 3aiMINAOTHCS HemOCHimkeHUMH. LlikaBi 3HaxXigku
rpuOiB 3 OKOJIMIIH HAllIOHAIEHOTO MapKy MOXXYTh OyTH OHIEFO 3 MIJICTaB AJIsl HOTO MOAAJBIIOTO PO3IIUPEHHSI.

Marepianu Harioi poOOTH IPYHTYIOTHCS Ha pe3yJbTarax OMpAIfOBAaHHS 3pa3KiB, 310paHUX IiJl 4aC CKCIICAMITIT
CTYAEHTIB 1 BUKJIa/IauiB Kadeapu MikoJorii Ta ¢itoiMmyHounorii 6iosoriyHoro ¢akynbreTy XapKiBChKOTO HalliOHaIbHOTO
yuiBepcutety imeni B.H. Kapazina y HIIII «I'erbmancbkuity» 12-14 xoBtHs 2019 p. BusHaueHHs 3pa3KiB MPOBOANIN
Ha Kadenpi Mikosorii Ta ¢itoimynosnorii XHY 3a 1omomMororo cBiTIIOBOT MiKpOCKOITIT 3 MTOATBIINM IXHIM BKITFOUSHHSIM
JI0 HAyKOBOTO MikoJorianoro repbapiro CWU (Myc).

VY pesynbrari mpoBeneHOl poOOTH HamMu ineHTH(}IKOBaHO 88 BHJIB MAKPOMIIIETIB, SKi € TPEICTaBHUKAMU
5 mopsinkiB 1 27 poauH Bigniny Basidiomycota. ¥ po6oti K.K. Kaprienko kinbkicTh mopsinkiB nopiBHIoBana 12, a
KUTBKICTh poauH - 57. Cepen ineHTH(hiKOBaHUX TPHOIB HAWBHUIIE Pi3HOMAHITTS IEMOHCTPYE mopsimok Agaricales (76
BUJIIB), MCHIIIOI0 KUIBKICTIO BUJIB TpejcTaBieHi mopsaku Boletales (4), Hymenochaetales (2), Polyporales (3) Ta
Russulales (3). Haii6inpmoro KiTbKICTIO BUIIB NpeAcTaBieHa poanHa Mycenaceae, TpOXH MEHIIE BHJIIB BHUSBICHO 3
ponun Agaricaceae, Hymenogastraceae, Marasmiaceae, Omphalotaceae, Psathyrellaceae, Tricholomataceae. I[Hmi
POIMHM TIPENICTABIEH] MOOJMHOKIMH 3HAX1JKaMH.
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Ha nocnimxyBaniit Teputopii Hamu OyJi0 BUSIBICHO HU3KY PiIKICHUX BUIB: Psathyrella microsporoides Heykoop
& G. Moreno, Mycena zephirus (Fr.) P. Kumm., Conocybe juniana (Velen.) Hauskn. & Svréek, Xylobolus frustulatus
(Pers.) P. Karst. Yniepiie Ha Tepurtopii niearpansHoi yactuau HITIT «eThbMaHChKHI BUSABICHO 32 BUAU TPUOIB.

Psathyrella microsporoides Heykoop & G. Moreno BusieiieHo Briepiie B Yipaini (ITpumrok, 2015).

OCKITbKY Ha TEepUTOpii HaripHoi AIOPOBM 1M03a MeXaMHu MapKy BHSBICHO HU3KY PIAKICHUX 1 IIKaBUX BHIIIB
rpubiB, MM MAa€EMO MiICTaBH TOBOPHTH, IO L5l TEPUTOPIs 3aciayroBye Ha BiitoueHHs 10 HIIIT «eTbMaHCBEKHIY.

Darmostuk V.V.!, Sira O.Ye.?

LICHENS AND LICHENICOLOUS FUNGI OF ARBORETUM “RAI (PARADISE)”
(BEREZHANY DISTRICT, TERNOPIL REGION)
!Kherson State University
27, Universytetska St., Kherson, 73000, Ukraine
’N.V. Karazin Kharkiv National University
4, Svobody Sq., Kharkiv, 61022, Ukraine
valeriidarmostuk@gmail.com

Biodiversity research is an important task of today and is aimed at natural objects as well artificial ones.
Particularly important artificial centers of biodiversity are old parks and arboretums. This is due to several reasons.
Firstly, they are primarily composed of many trees that do not naturally grow in these territory and near each other.
Secondly, the concentration of large and old trees in one place increases over time. In this case, such objects may
represent a potentially higher diversity of epiphytic species. This idea was confirmed by recent research of old parks in
Kherson region (Khodosovtsev et al., 2019). They concluded that old parks are an important site of epiphytic diversity
within steppe zone.

One of the such arboretums in Ternopil region is Arboretum “Rai” (Berezhany district). Generally, it is a park
around manor. It was created in 1760 by the Hetman Adam Sinyavsky. In 1816, the park came into possession of
Count Alexander Potocki, who remodeled it, taking over Sofiyivka in Uman. Currently, more over 50 trees species are
growing in the park. This area has the status of park-monument of landscape architecture.

Field research of lichens and lichenicolous fungi was conducted in April 2019. The specimens were examined by
standard microscope techniques using LOMO microscopes MBS—1 and MICROMED-2. All the examined specimens
are deposited in the lichenological herbarium of Kherson State University (KHER).

43 lichens and 10 lichenicolous fungi are reported from Arboretum “Rai”. Among them Chaenotheca ferruginea,
Chaenotheca trichialis, Pachyphiale carneola and Physconia perisidiosa are the first time reported to Ternopil region.

Generally, common community was found on deciduous treetrunk like Fagus, Carpinus, Salix ect. Evernia
prunastri, Lecanora argentata, Melanelixia glabratula, Parmelia sulcata, Phlyctis argena, Physconia grisea, Xanthoria
parietina are dominant species. More rare species in this community are Eopyrenula leucoplaca, Flavoparmelia
caperata, Lepra albescens, Pachyphiale carneola, Punctelia subrudecta and Xanthomendoza huculica. Also, an
interesting community present on Larix bark. Hypocenomyce scalaris has more then 50 % of projective coverage. It’s
growing with Chaenotheca ferruginea and C. trichialis.

In case lichenicolous fungi, fortunately we collected an interesting species Telogalla olivieri. It species infected a
widespread corticolous species Xanthoria parietina. This miscellaneous lichenicolous fungus was known from Ivano-
Frankivsk region (Navrotskaya et al., 1996) and erroneously reported to Kherson region (Kondratyuk, 1999). This
record is the second to Ukraine.

Thus, this arboretum represents a significant diversity of epiphytic lichens and lichenicolous fungi compared to
neighboring territories. Therefore, studying such small objects is important for understanding the entire diversity of the
region, since most of the research focuses on large, natural areas.

Korbozova N.K."%, Terletskaya N.V."?2, Kudrina N.O.!?, Akhtaeva N.Z.!
ANATOMICAL ANALYSIS OF RHIZOME AND ROOT OF RHODIOLA SEMENOVII

INpJSC Al-Farabi Kazakh National University
’Respublican State Enterprise «Central Laboratory of Biocontrol
Certification and Preclinical Trials» SC MES RK, Kazakhstan
clbspi@nurkz

For expand the range of domestic medicinal plant materials and to obtain new herbal remedies it is important
to attract new species of wild flora (Mukhametkulova, 2005). The purpose of the study is to diagnose the anatomical
features of the underground organs of Rhodiola semenovii (Regel & Herder) Boriss. (family Crassulaceae) (Kuliev,
2004). Object of study — rhizomes and roots of the perennial wild herb Rhodiola semenovii collected during the
flowering and fruiting phase.

The following histochemical reactions were used to detect diagnostic features in the tissues of the underground
organs of plant:

1) Lugol’s solution for starch and starch grains (coloured in blue, blue-violet);

2) 33% aqueous solution of sodium hydroxide for suberin in corc cell walls (coloured in red) (Grinkevich, 1983).
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It was revealed that the surface of the rhizomes is covered with a smooth periderm. A layered corc consisting
of 3-4 parallel layers of cells and thin layer of the parenchyma lying between them is visible on the transverse section
of the rhizome. The phelloderm has clearly visible thickened cell walls. The main tissue of the rhizome is represented
by spongy parenchyma, consisting of rounded cells with thick walls and abundant granular contents. Starch grains are
simple, rounded or oval, 5-20 mkm in diameter.

Rhizome has a bundle structure. The vascular bundles are open, collateral, fusiform, arranged in a ring,
oriented toward the periphery of the rhizome by the phloem and toward the center by the xylem. The rhizome of the
Rhodiola semenovii is characterized by a weak development of phloem, in larger bundles it undergoes obliteration, and
in small bundles it is often absent. The xylem vessels are narrow, with annular and helical-scalariform pitting, which
is clearly visible on longitudinal sections where anastomoses of bundles or branches occur. Rhizome pith parenchyma
consists of large cells filled with starch.

The following diagnostic features of the anatomical structure of underground organs in Rhodiola semenovii were
revealed:

* light yellow colour of corc, detected during scraping the outer layer of cortex;

* a peculiar arrangement of phloem in the form of elongated sections;

« radial structure of xylem in root and one-layered arrangement of vessels in the center of the axial cylinder;

« the presence of simple starch grains in the parenchymal tissues of the rhizome and root.

Leshchenko Yu.

CONOCYBE FAYOD AND PHOLIOTINA FAYOD FROM THE KHARKIV REGION,
UKRAINE: A CRITICAL REVISION
V. N. Karazin Kharkiv National University
4, Maidan Svobody, Kharkiv, 61022, Ukraine
ljulianazt@gmail.com

Both Conocybe Fayod and Pholiotina Fayod are large groups of fungi belonging to the family Bolbitiaceae Singer,
characterized by dark brown or rusty-coloured spores, medium-sized (often small-sized) and delicate fruit bodies. All
the species are presumed to be decomposers with widespread distribution in different types of plant communities. 51
species of Conocybe and Pholiotina are known in Ukraine (Prydiuk, 2015), although only 6 species were found in the
Kharkiv region (Prylutskyi, 2018). The reason lies in insufficient taxonomic investigations, high macromorphological
similarity and variability between the basidiomata of species, which leads to the appearance of subspecies and make the
precise identification of taxa almost impossible. This leads to the accumulation of a large amount of collections material
without identification. Thus, we assumed that these researches are still incomplete and require further investigations,
especially in the North-East of Ukraine.

Species of this family are known from all continents except Antarctica, and distributed throughout climatic
zones, ranging from tropical to arctic. They can be found in a wide variety of plant communities: in meadows, pastures,
in forests, steppes, semi-deserts, on sand dunes, swamps and so on, from lowlands to alpine meadows, most often on
neutral or alkaline soils. They are widespread in natural habitats; however, they are quite common in anthropogenically
modified places, in particular, in gardens and parks (Prydiuk, 2015).

The aim of this work is to summarize the current knowledge about species diversity of the close genera Conocybe
Fayod and Pholiotina Fayod and to provide the detailed descriptions of the species collected from Eastern Ukraine.

A critical revision of these taxa based on collections made in 20132016 from the Mycological Herbarium of V.
N. Karazin Kharkiv National University - CWU(MYC). All specimens were collected in the Natural National Nature
Park “Homilsha Forests”: mostly in the maple-lime oak forest, fewer in meadows, followed by soil roads and swamps.
The results of the revision of herbarium collections clearly indicate that regional Conocybe and Pholiotina mycota
supposed to be much larger than previously reported.

Presently, 14 species and varieties of Conocybe are known from the studied area amongst which 10 species
are mentioned in the region for the first time: Conocybe brachypodii (Velen.) Hauskn. et Svréek, Conocybe echinata
(Velen.) Singer, Conocybe juniana var. juniana (Velen.) Hauskn. et Svréek, Conocybe juniana var. subsejuncta Hauskn.,
Conocybe macrospora (G.F. Atk.) Hauskn., Conocybe mesospora Kithner et Watling, Conocybe pulchella (Velen.)
Hauskn. et Svréek, Conocybe rickeniana P.D. Orton, Conocybe semiglobata Kithner ex Singer, Conocybe subpallida
Enderle. Genus Pholiotina, however, was represented by the 4 species, 3 of them were found on the territory of the
Kharkiv forest-steppe for the first time: Pholiotina arrhenii (Fr.) Singer, Pholiotina dasypus (Romagn.) P.-A. Moreau,
Pholiotina mairei Kiithner ex Watling.

We analyzed our findings in terms of their occurrence frequencies in the natural habitats. The metadata and
photos of fresh fruit bodies and diagnostic microstructure are available through PlutoF database.
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The paper presents the results of the research study into fringe communities with the participation of the
Rudbeckia laciniata at the Central Pomerania. That area is situated over the postglacial stream valley of the Leba River
in the East and the Parsgta River in the West, constitutes a northern part of the Koszalin Coastland (Kondracki, 2004).
The classification and nomenclature of syntaxa were adopted after Ratynska et al. (2010) and the nomenclature of the
vascular plants after Mirek et al. (2002).

Cutleaved coneflower was brought into Europe as a decorative species at the turn of the 16" and 17* centuries. Its
occurrence in Paris was recorded in 1615 (Jalas, 1993). Its frequent cultivation in Europe contributed to its dispersion.
The first station of plants was recorded in 1787 in an area that currently lies within Poland. Currently, it is frequently
found in several areas in Germany, Austria, the Czech Republic, and Slovakia. For the last two countries, it has been
considered an invasive species (Meusel at al., 1992). This species was brought to Poland in the 18" century (Korna$,
1968). The first station the in Swieradow in Sudety Mts. (Fiek, 1787). Subsequent stations recorded in the next half-
century were also located in this region. In eastern Poland, it was recorded by Drymmer (1881) in the Lublin Province
and the Opoczno, Turek, and Sieradz. It was Szafer et al. (1924) who observed the Cutleaved coneflower moving
readily in the wild places and noted that it could be found within species was recorded more frequently, especially in
south-western Poland. Trzcinska-Tacik (1971) characterized this species as common all over Poland, dispersing without
assistance, and also present in a semi-natural habitat. The regions it most frequently occurs in include the Sudety Mts. and
Sudety Foreland, the Wielkopolska-Silesian Lowlands, the Silesian-Cracow Upland, the Matopolska Upland, and the
Carpathian Basins. In this paper, the stands of Rudbeckia laciniata are the new ones in Northern Poland, not mentioned
so far. Nowadays, cutleaved coneflower cause much economic and natural loss. They are especially hazardous in manor
parks, gutters, and ditches. Currently, cutleaved coneflower is widespread on willow and willow-poplar cars on riverine
and lacustrine banks as well as ruderal sites: fences, refuse heaps, around cottages and abandoned gardens.

During the research tests conducted in the period 2017-2019, 53 phytosociological relevés were taken with
the application of the Braun-Blanquet’s method generally used in Poland. Phytocoenoses with Rudbeckia laciniata
were found in fringe communities from Artemisietea vulgaris Lohmeyer et al. in R.Tx. 1950 class and Senecionion
Sfluviatile R. Tx. 1950 ex Lohmeyer 1953 alliance: Sicyo-Echinocystietum lobatae Fijatkowski 1978 ex Brzeg et M.
Wojterska 2010, Polygonetum cuspidati (Moor 1958) Th. Miiller et Gors 1969 ex Gors 1974, Impatienti glanduliferae-
Convolvuletum sepium (Moor, 1958) Hilbig 1972, Fallopio-Humuletum lupuli Brzeg 1989 ex Brzeg et M. Wojterska
2001, Urtico-Calystegietum sepium Gors et Th. Miiller 1969. Cutleaved coneflower is characteristic species of
association Rudbeckio-Solidaginetum R.Tx. et Raabe in R.Tx 1950 ex Aniot-Kwiatkowska 1974. It is one of the most
common kenophytes occurring in Poland (Tokarska-Guzik, 2005). It is accompanied by Echinocystis lobata, Impatiens
glandulifera, 1. parviflora, and Solidago gigantea.

Truchan M., Sobisz Z., Osadowski Z.
FORMER MANOR PARK COMPLEX KREPA SLUPSKA-LESZCZYCE (CENTRAL POMERANIA)
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk
Arciszewskiego Str. 22b, 76-200 Stupsk, Poland
e-mail: mariola.truchan@apsl.edu.p!

Following the post-war inventory at Central Pomerania, there were 418 parks registered (Wendlandt and
Szelagowska, 1992). They were established in the vicinity of the manor houses belonging to affluent German families
(Duncker, 1857-1883; Sieber, 1959). Some of the park establishments at the territory of Stupsk Commune were founded
on a basis of the existing tree stands or forest enclaves in the mid-fields areas. The villages of Krgpa Shupska-Leszczyce
are situated in the southwestern part of the Stupsk Commune. According to Solon et al. (2018), these places belong to
the Koszalin Seacoast Macroregion and a mesoregion of the Stupsk Plain. The hitherto information about the park in
Krepa was only fragmentary and related to a concise description of dendroflora (Sienicka and Kownas, 1965).

The field study of the vascular flora in Krepa Stupska-Leszczyce was executed in the period 2018-2019. The
nomenclature of the vascular herbaceous plants was adopted after Mirek et al. (2002). The nomenclature of syntaxons
was approached after Ratynska et al. (2004). The terminology of trees and bushes, and within their area the terminology
of subspecies, mixed—species and cultivars is by the study of Seneta and Dolatowski (2003). The classification of life
forms presented by Raunkiaer (1905) was adopted according to Zarzycki et al. (2002). The information about the ranges
was obtained from the studies of Chmiel (1993) Zajac (1979) and Zajac M. and Zajac A. (2009). The geographical and
historical status of taxons and their affinity to social and ecological groups were established after Chmiel (2006).

The vascular flora in Krepa Stupska is represented by 328 taxons and in Leszczyce by 198 taxons, which belong
to 76 families. The number of species in particular families varies from 1 to 41. The most numerous species are found
in the following families: Asteraceae (41), Rosaceae (33), Poaceae (23), Fabaceae (18), Lamiaceae (16), Brassicaceae
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and Polygonaceae (15 each). The sequence of the enumerated plants is close to the sequence provided for Poland’s flora
(Pawlowska 1977). The variation of the number of species in genii is from 1 to 6. The taxons found in the area of parks
were classified into 250 kinds, of which 176 are the kinds represented by individual species. The most numerous kinds
are Polygonum, Rumex and Veronica (6 taxons each), Acer and, Salix (5 taxons each) and Galium, Poa, Prunus, Quercus,
Rosa, Stellaria, Tilia, Ulmus and Vicia (4 taxons each). The participation of five basic life groups (phanerophytes,
chamaephytes, hemicryptophytes, cryptophytes, and therophytes) is typical for the flora of Poland. Also in the flora of
manor parks, there is a visible dominance of hemicryptophytes and therophytes which in total constitute 211 species
in Krepa Stupska and 116 in Leszczyce. The well-established anthropophytes are dominated by archeophytes in Krepa
Stupska 10,6%, and in Leszczyce 11,8%). Archeophytes are dominated by the species connected with agriculture.
They comprise: Arabidopisis thaliana, Capsella bursa-pastoris, Papaver rhoeas, Raphanus raphanistrum, Scleranthus
annuus, Spergula arvensis, Thlaspi arvense, V. angustifolia, and Viola arvensis. At the premises of Krepa Stupska-
Leszczyce manor-park complex, the following species under protection: Colchicum autumnale, Epipactis helleborine,
Galanthus nivalis, Leucojum vernum, Lilium martagon, Lonicera periclymenum, Ononis spinosa, Pinus mugo, Sorbus
intermedia, and Taxus baccata. Except for Epipactis helleborine, they represent an adventive element in Pomerania.
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Babko A., Gromyko O., Tistechok S., Fedorenko V. ANTIBIOTIC ACTIVITY AGAINST MICROORGA-
NISMS THAT CAUSE HOSPITAL INFECTIONS OF STRAINS FROM OLEA EUROPAEA L. RHIZOSPHERE. The
aim of our work was to identify strains of actinomycetes capable of synthesizing compounds with antibiotic activity
against bacteria that cause hospital infections. Screening was performed in 129 strains. Altogether, we found 128 anti-
biotic activities against six test cultures. The further analysis of secondary metabolites from these strains will enable the
identification of compounds that provide their antibiotic activity.

Cporomni Bizomo moxan 200 MiKpoOpraHi3miB, siki MOXKYTh OyTH IPHYMHOIO BHYTPIIIHBOMIKAPHIHUX 1H(EKIIii. 3a
omikaMu LIeHTpy 3 KOHTPOIIIO Ta MPOQiIaKTHKH 3aXBOpIoBaHb, TUTbkH y CIIIA mopiuHo peecTpyroTh 61m3bK0 1,7 Mipa
BUIAIIKIB BHYTPIIIHbOMIKApHAHKUX 1HOeKkmid 1 99 tuc. cmepreit (Lee M, Greig J, 2013). IIBuaki TeMITH PO3BUTKY
PE3UCTEHTHOCTI JI0 aHTHOIOTHKIB Y MIKPOOPTaHi3MiB 3yMOBIIIOIOTH CKJIAHICTh Tepartii iH(EeKIii, SKi BOHM BUKIAKAOTb.
3 onsAay Ha 1ie, Cy4YacHi JOCTIHKEHHS CIIPSIMOBaHi Ha MONIYK HOBUX O10aKTHBHHX CIIONYK i3 aHTHMIKPOOHOIO JI€T0.

AKTHHOMIIICTH CHHTE3YIOTh 1Ty HU3KY [TPOMHKCIIOBO BXKJIMBUX CIOIYK (BiTaMiHH, aMiHOKHCIIOTH, (JEPMEHTH),
OJTHAK HAacaMIIepe]l BOHH € MPOAYIIEHTaMHU HAaOLTBIIOT KITbKOCTI BiIOMUX HAa CbOTOIHI aHTUO10THKIB 3 aHTUMiKPOOHOIO,
MIPOTUMAPA3UTAPHOIO, MPOTUIYXJIMHHOI Ta IHIIMMH aKTHBHOCTSAMH. [eHOMHe mnpodiaroBaHHs MpeICTaBHUKIB
HaWYIMCIIEHHIIIOTO POy aKTHHOMIIIETIB — Streptomyces - TOKa3aB, 0 y iXHIX TEHOMaX MOXe MicTUTHUCS Oimbire 20
KJIacTepiB OIOCHHTETHYHHX T'€HIB BTOPMHHOIO MeTaboii3My, Oarato 3 skux moci He mocmimkeni (Ohnishi Y., 2008).
Ile Bka3zye Ha MOJANbBITy MEPCIEKTUBHICTh CKPUHIHTY HOBHX 010JIOT1YHO aKTUBHUX CIOJYK, OCOOJHUBO aHTHO10THKIB,
AKTHHOMILIETHOTO TIOXOJ[KEHHSI.

Mertoro Hatroi po6oTu Oyi10 BUSBUTH MITAMH aKTHHOMIIIETIB, 1110 3[IaTHI CHHTE3yBaTH CIIONYKH 3 aHTHO10THIHOIO
Ji€ro o0 O6akTepil, sKi BUKIUKAIOTh TUIIOBI MITaMH XBOPOOOTBOPHUX MiIKPOOPTaHi3MiB.

Y po6oti BukoprcTano 129 mraMiB aKTHHOMIIETIB pu3ochepr MaciuHu eBpornelcskoi Olea europaea L. s
BUBUYEHHS aHTUMIKPOOHUX BIACTUBOCTEH 3aCTOCOBAHO TaKi TE€CT-KyJIBTypH: TPAMIO3UTHBHI OakTepii Staphylococcus
aureus ATCC 25923, Escherichia coli ATCC 25922, rpamueraruBHi 0aktepii Pseudomonas aeruginosa ATCC 9027,
Klebsiella pneumonia ATCC 13883, Proteus vulgaris ATCC 29905 ta apixmkoBuii Tpud Candida albicans ATCC
885-653.

Haii6inpm 9yTnuBUM A0 Ail aKTHHOMINETHHX MeTabolTIB cepel MOCTIIKEHUX OakTepii BUSBHBCS IITaM
S. aureus, 4nuit pict npurHigyBamu 26,4 % i3omariB 3 inaekcom aktuBHOCTI (IA) 1,3-10,8. Ilpotu E. coli BusBIIN
aHTaroHicTuyHi BnactuBocTi 21,7 % i3omaris 3 1A 1,2-4,0. Pict mramy C. albicans 6yB mpurHiueHHH MeTabOIiTAMI
19,4 % axTuHOMILeTHHX KYIbTYp 3 IA 1,1-3,2. 15,5 % i30maTiB npurHiuyBanu pict K. pneumonia 3 1A 1,3-4,4. Ilpotu
P. vulgaris BUsIBUIM aHTaroHICTUYHI BIacTUBOCTI 14,7 % mocmimkenux akTuHOMIIETIB 3 TA 1,3-4,0. HalicTiiikimmimu
10 7ii MeTaGoImiTiB cepell BUKOPUCTAHUX TeCT-KY/IBTYp BHABHIMCS GakTepii P. aeruginosa. IxHiit picT mpuraigysao
Tinbku 1,6 % akruHomineTiB 3 [A 1,5-2,5. 11 akTHHOMILIETHUX 130JIATIB CrIeHM(IYHO PUTHIYYBAIIU PICT TECT-KYJABTYPHU
S. aureus, 5 mramiB - C. albicans, 3 miramu - E. coli ta P. vulgaris, 1 - K. pneumonia.

BusiBieHo i30514TH aKTHHOMIILIETIB 3 IIUPOKHM CIIEKTPOM aHTHOIOTHYHOI aKTUBHOCTI, cepel SKUX 2 ITaMu
3aTpUMYBAJIM PICT YCiX BUKOPUCTAHUX TeCT-KyIbTyp. llomanbini mOCTiKeHHs W aHali3 BTOPUHHHX METaOOJiTiB
y OUX MTaMmax JIaayTh 3MOTY iAeHTU(]IKYBaTH CIIONYKH, sKi 3a0€3MedyloTh IXHIO aHTHOIOTHYHY aKTHBHICTH MPOTH
JOCTIIKSHUX OaKTepii.

Barnwk O.!, ®inok H.'?, Knwuiscbka 0.2, CBupuaenko M.!, Illniika O.!, Croiika P.'?
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Bahniuk O., Finiuk N., Klyuchivska O., Svyrydenko M., Shyyka O. MONITORING OF ANTINEOPLAS-
TIC ACTIVITY IN VITRO OF NEWLY SYNTHESIZED TRIAZOLE DERIVATIVES. Triazole is a heterocyclic com-
pound that contains three nitrogen atoms and exhibits versatile biological activities. In this work, we have monitored the

anticancer activity of new 43 triazole derivatives. Compounds 436 and 455, 457, 459 possessed high toxicity towards
carcinoma cells of A549, HepG2, KB3-1, MCF-7 lines.
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OpHa 3 HalOMBIIMX MPOOJIEeM Cy4YacHOiI MEIWIUHM - HU3bKa CEJIEKTHBHICTh MPOTUITYXJIMHHHX ITpenaparis.
KpiM TOro, IIBHAKO PO3BHMBAETHCS PE3UCTEHTHICTH KIITHH J0 LUX IpenapariB. ToMy akTyaJbHUM 3aJIMIIAETHCS
MOIIYK HOBMX BHCOKOC(EKTHBHUX 1 CEJIEKTMBHUX XimiompenapartiB. [loximui 1,2,4-Tpua3soniB 3apeKoMeHyBalld
cebe sk BUCOKOE()EKTHBHI JIIKapchKi Mpernapary pi3HOOiYHOT 1ii, a came npoTurpuoKoBi ((iykaHasod, iTpakoHa3ox),
npoTUBIpycHI (prbaBipHH), MPOTHITYXJIUHHI (JIETPO30J1), TPAHKBLII3aTOpU (Tpas3aloH, ajMpa3oiaM) Ta iH. ApceHam
JKapchKHX 3ac00iB MPOJOBKYE NONOBHIOBATHCS HOBUMH IPEACTAaBHUKAMHM 1ILOTO KJIacy CHOJYK. Y AaHiil poOoTi Mu
3MIMCHUIN MOHITOPUHI HPOTHITYXJIMHHOI aKTHBHOCTI HOBHX S-aJIKIIOBaHMX MOXiTHHUX 4-amiHO-1,2,4-Tpnasony Tta
iXHIX aHeTbOBaHMUX aHajoriB — [1,2,4]rpuaszono[3,4-b][1,3,4]riagiazunax.

[TporecToBaHo 43 pe4OBHHU Ha IXHIO TOKCHYHICTh LIOJI0 MyXJIMHHHUX KIITHH PI3HOTO TKAHWHHOTO ITOXO/PKCHHS,
a came: KIITHH KapumHomu JereHi (AS549), renarokapuunomu (HepG2), kapuunomu mmiikun matku (KB3-1),
ajieHoKapuHOMHU MostoyHoi 3aio3u (MCF-7), a Takok 110 NCEBIOHOPMANBHUX KIITHH (KIITHMH HUPKH eMOpioHa
moauuu (HEK293), ¢pidbpoonactis mumi (NIH3T3), makpodaris muri (J774.2)). JlokcopyOinuH ciryryBaB IIO3UTHBHHM
KOHTPOJIEM.

Buseneno, mo Makpodaru muii jiHii J774.2 € OUTbII YyTIMBUMHU IO TOKCHYHOI Jii 25-TH JOCHIIKYBaHHX
pewosun (IC, = 0,75-21,11 MxM). 18 peyosun Oynu ManoTokcuuHumMu 1y Makpodaris (IC,, Ginbue 40 MkM).
Taky 4yTIuBICTE MaKpodariB MO>KHa TOSICHUTH CHENU(IKOI0 B3a€EMOJII JaHOTO THITY KIIITHH 13 PEYOBHHAMH y iXHIM
MIKpPOOTOYECHHI. AKTHBHE HAKOMWYEHHS [IUX PEYOBHH IIUIIXOM €HIOIMTO3y NPU3BOANUTD JI0 IXHHOT IMTOTOKCUYHOT JIil.

IToka3sHUK IUTOTOKCUYHOCTI IC,,16-T1 peuoBun s xmitud muaii HEK293 cranosus 5,5-57,2 MM, mius 27-
mu peuosun IC, nepesuuye 100 MmxM. Iloxasnuk uurortoxcuunocti IC,  13-tu peqosrn ans kmiTul jinii NIH3T3
cTaHoBHB 5,44—66,25 MkM, myis 30-tu pedosun IC,  mepesuurye 100 MxM. Ciizi 3a3Ha4uTH, IO JaHi PEYOBUHH OyiH
MEHII TOKCHYHUMH MO0 KIiTHH minik J774.2, HEK293, NIH3T3, nix moxcopyoiuun (IC,, nopisniosas 0,7 MkM,
1,3 MxM i 1 MKM, BigMOBITHO).

Mu 30cepeaniy yBary Ha JIiHIsIX KapIMHOMHUX KJIITHH €IiTeJI0IAHOTO r'eHe3y, OCKUIBKYM HOBOYTBOPEHHS IaHOTO
THUITYy € HaHOIIbII TOIIMPEHUM 1 MOXKYTh MaTH HECTaHJapTHY YyTJIMBICTb 10 XiMmionpenapariB. Cepen TOCIiKyBaHUX
pedoBuH crionyku 436, 501 HalicuibHine inridysanu pict kiithn ninii A549, (IC, pisnosenukuii 0,95MkM i 9,1 MM,
BianosiaHo). Iloxasnuk IC,, pedosun 436, 337, 455, 456, 457, 459, 463, 467 nna knitun ninii HepG2 Oy MeHIIMM
Hix 10 MxM. lomo xmitun ninii KB3-1 cnonyku 440, 436, 337, 455, 457, 459, 465, 483, 485, 488 Mar0Th TOKCHYHICTh
(IC,,) < 10 MxM. Peuounu 503, 493, 459, 483 BUABJIAIOTH TOKCHYHICTH o0 KiituH ninii MCF-7 (IC, < 10 MxM).

Ha mincraBi ofepikaHUX JaHMX MOXKHA 3pOOMTH BHCHOBOK HPO NMEPCHEKTUBHICTH MOMANIBIIOTO AOCIHIIKEHHS
cnionyk 436, 455, 457, 459 sk NpOTHITY X THHHUX YHHHUKIB.
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Botserovska A., Ostash B. SYSTEMS OF SECONDARY METABOLITES TRANSPORT IN ACTINOBAC-
TERIA: GENERATION OF DATASETS AND THEIR INITIAL PHYLOGENETIC ANALYSIS. There is growing
body of data on evolution of different subsets of genes for secondary metabolism in actinobacteria. To the best of our
knowledge, there were no attempts of phylogenetic analysis of actinobacterial genes involved in export of secondary
metabolites produced by these microorganisms. To this end, we mined actinobacterial secondary metabolism biosyn-
thetic gene clusters (BGCs) for transporter genes and developed to major datasets: one uniting all ATP-dependent
transporters, and the second for proton-dependent antiporters. We also revealed a large number of BGCs that lack any
apparent transporter genes. Protein trees were reconstructed on the basis of these datasets.

BropunHi MeTaOONITH — HHU3BKOMOJCKYJSAPHI CIIONYKH, SKi YTBOPIOIOTBCS 13 TEPBHHHHAX METAOOINITIB 1
Oe3nocepeTHpO He OepyTh y4acTi y BaXIIMBHX OiOXIMIYHHMX pEakIlisiX B OpraHi3Mi. BUBENCHHS IMX TOKCHIHHUX
HPOAYKTIB OOMiHY PETYIIOETHCS HAsIBHICTIO I'€HIB TPAHCIIOPTY B FeHOMI. € JBa OCHOBHUX THUIH TpaHcroprepiB: ABC-
ta MFS-tpancnoprepu. [lepmmii Tun — ne 611KH, SKi BUKOPUCTOBYIOTh eHeprito AT® mix gac excriopry MeTaboIiTiB
(Saurin W. et al., 1999), npyruii — TpancMeMOpannuii nporoHHK# rpaaient (Paulsen I. T. et al., 1996).

B aktnHOOakTepiii TeHM OiOCHHTE3y BTOPMHHHMX MeTabomiTiB 3i0pani y kmacrepu (BGCs), ski 3a3Bnyait
MICTSTB TaKOXK I'€HH TpaHCcropTy. Ha choromHi He BUBYEHO KOCBOIIOLIIO CHCTEM 010CHHTE3Y 1 TPaHCIOPTY BTOPHHHHX
MeTabomiTiB. He3po3ymino, 4u Kopeioe GpiloreHeTHYHA CIIOPiTHEHICTh TPAHCIIOPTEPIB 3 XIMIYHOKO OYIOBOIO CIIONYK,
AKi BOHM ekcropTytoTh (Ming Ren Yen et al., 2009). Mera ni€i podotn — inentudikanis B ycix BGC akrnnoOaxTepii
TCHIB-TPAHCIIOPTEPIB 1 iXHIA TOYATKOBUH (DIJIOTCHETHIHIA aHAII3.

ITpoanainizoBaHO ceKkBeHOBaHI reHoMH, anoToBaHi Ha NCBI. Jis orpumanHs MacuBy iH(opMmaliii BUKOpHCTaHO
6a3y mannx BGC — MIBIG. Ycboro ineHtngikoBano 658 reHiB, 3afiiHUX Y TPAaHCIIOPTI CHOJIYK i3 KIITHHH, 3 HUX
481 ABC-tpancnoprepiB i 177 MFS-tpancnioprepis. ¥V 543 BGC He BUSBICHO T€HIB TpaHCIOPTY. IMOBipHO,
TPAHCIIOPTYBAHH [INX BTOPHHHUX META0OJIITIB KOHTPOJIOIOTh reHN 3a Meskamu BGC.
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BukoHaHO momepeaHii aHadi3 MacUBYy TPAHCIOPTEPIB 3a ajlropuTMaMH (iJIOTEHETHYHOI PEKOHCTPYKIIT
Maximum Likelihood i Neighbor-Joining. AHai3 oTpuMaHHUX JiepeB OIIKIB TaCTh 3MOT'Y BUSIBUTH, YH TPYIIYIOTh Pa30oM
TPaHCIOPTEPH, L0 KOHTPOJIOIOTH €KCHOPT CTPYKTYPHO CHOPITHEHHUX CIIOIYK.

Byuok IO., Koneuna P., HoBikos B.II.
BIOTEXHOJIOTTYHE KYJIbTUBYBAHHA IN VITRO THALICTRUM AQUILGIIFOLIUM

Hayionanvnuii ynisepcumem «Jlvgiscoka nonimexmixa»
eyn. C. Banoepu, 12, m. Jlvsie, 79013, Vipaina
Yuliia.l Kolb@Ipnu.ua

Buchok Y., Konechna R., Novikov V. BIOTECHNOLOGICAL CULTIVATION IN VITRO THALICTRUM
AQUILGIIFOLIUM. The Ranunculaceae family is celebrated by high variability in the characteristics of the genera-
tive and vegetative organs, which in dicates a high content of biologically active substances in the plants of the family
Ranunculaceae. The biotechnological method of in vitro cultivationis always relevant and promising in plant research.
The cultivation method selected the condition sand obtained callus biomass Thalictrum aquilgiifolium.

Pomunaa Ranunculaceae Bximodae 6mm3pko 50 pomiB 1 moHam 2 THC. BUAIB POCIHH, 30KpeMa, 1 JIIKapChKuX. Y
CKJIaJli POMWHM TAaKOK € OTPYHHI CHIIBHOIIIOUI JIIKapChKi pOCITHHH. XIMIYHUHM CKIIaJ JIKApChKUX POCIHH POXUHHU
Ranunculaceae npencraBieHnit aakaaoigaMy, TIIKO3UIAMH, CallOHIHAMM, JIETKUMH PEYOBHHAMH 3 PI3KUM 3aIIaxoM i
MTEKyYUM CMaKOM, SKi CIIPHYNHSIOTH OTPYHHICTH 0arathoX BUAIB. HallOimbIn OTpyHHIMY € anmKanoinu Bumy Aconitum,
MPOTE HAsBHICTP MEPENiYeHNX BUIIEC PEUYOBHH 3YMOBIIIOE 1 JIIKYBaJbHI BIACTUBOCTI ponuHu Ranunculaceae (Adonis,
Pulsatilla, Helleborus, Clematis, Ranunculus).

PyrBuns opmuxomucra (Thalictrum aquilgiifolium) — OararopidyHa TpaB’sHHCTa poCiIHHA poxny PyTBuis
(Thalictrum) ponnau XKosteuesi (Ranunculaceae) (Kpynkina, 2001). Thalictrum aquilgiifolium — otpyiiHa pocinHa
(Hogiko, 2008). Hazemna gactura Mictutb 0,1-0,3 % ankanoinis (i30KOpUIWH, TAIEMIH, TaIBMIINH, MarHO(IOPHH,
OepOeprH), KyMapuHW, MIaHOTCHHI CHOJNYKH (TiHAMapWH, N-TIOKO3WITIIPOKCHMAHACIOHITPII, —P-TIIFOKO3U
N-ITFOKO3WIIT1 APOKCH-MaHICTIOHITPHIY), (1aBoHOIIN (kKeM(epoll, KBepPIETHH, allireHiH, JI0TEOIiH), (eHOIKapOOHOBI
KHCIIOTH (n-KyMapoBa, hepyaoBa, KaBoBa, CUHamoBa). Thalictrum aquilgiifolium mae anHTHOAKTEpiabHI, POTH3AMANBHI,
KPOBOCITMHHI, OOJIeTaMyBalbHI M CEUYOTiHHI BIACTHBOCTI. Y HAPOMHIM MEAMIMHI POCIMHY BHKOPHCTOBYIOTH JUISI
JKyBaHHS JKOBTSIHUII, BOISHKH, EIUIENCil, MaTKOBHX KpOBOTEY, MaJspii, JepMaro3iB, peBmartm3my (Jlikapchki
pocmuam, 1980).

Cy4acHU €KOJOTIYHUI CTaH, HOTY>KHI aHTPOIIOT€HHI YNHHUKHM 3yMOBIIIOIOTH 3MEHIIEHHS NPUPOJAHUX 3aIaciB
naHoi pociauau. [Tonyk aqpTepHaTHBHIX CHPOBUHHUX JDKEPEII € AKTYaJIbHUM IIUTAHHSM Cy4acHO1 HayKu. KynbTuByBaHHS
in vitro Ma€e HU3KY TIepeBar i MOXKJIMBOCTEH: 3aCTOCYBAaHHs MiHIMaJIbHOI KITBKOCTI BHXITHUX MaTepialiB, OTPUMAaHHI
TEHETHYHO OJHOPITHOTO MaTepiary He3aJIe:KHO BiJ] ce30Hy Ta mopu poky i T.0. ([Togracupkmii A.A.,2018).

Merta poboTH - onepxkatu kKarycHy 0iomacy Thalictrum aquilgiifolium 610TEXHOIOTIYHIM METOJIOM.

Y poborti Bukopucrano Haciuus Thalictrum aquilgiifolium, 3arotoBnene y 2018 p.

ITouarkoBEM eTaroM OiOTEXHOJOTIYHOTO KYIBTUBYBaHHS in vitro € cTparh(ikallis Ta CTepHIIi3allisi HACIHHS.
Crparndikauito Haciuus Thalictrum aquilgiifolium TpoBenEHO XOIOJHOIO CTEPHIIBHOIO BOAOIO NMPOTAToM 24 rom.
Crepunizanito HaciHHA nposeneHo 70 % eranHomoM mpotsrom 5 xB, 30 % mepexkucoM BoxpHIO mpotsroM 10 xB 3
MMOJANTBIIAM  3-pPa30BUM TPOMHBAHHSAM JUCTHIBOBAHOK Bomoto. Haciwusa Thalictrum aquilgiifolium BBemeHO B
KyJIBTYPY in Vvitro Ha cTepuiibHe cepenoBuine Mypacure-Ckyra i oJep>kaHO CTEPWIIbHI IIPOPOCTKH POCIUH 3aBBUIIKH
1,5-2,5 cm gepe3 21 nenp. OneprkaHi MPOpOCTKU po3IiieHO Ha ekcruiantu po3MmipoM 0,3-0,5 cM i mepecamkeHo Ha
arapu3oBaHe MoaM¢ikoBaHe cepenosuine Mypacure-Ckyra 3 J0IaBaHHSIM PETYISTOpIB pocTy. BukopucraHo Taki
perymsitopu pocty: iHgoninonroBa kucinora (I0OK) (2,0; 3,0 mr/n), a-HadTun-1-onroBa kucnora (HOK) (0,1; 0,5;
1,0 mr/m), 2,4-nuxmopodenokcionrosa kuciota (2,4-1) (0,5; 1 mr/im), 6ersmnaminonypur (BAIT) (0,5; 1,0; 3,0 mr/m) i
kinetus (0,5 mr/m).

OTxe, 32 BUKOPHCTaHHS 010TEXHOJIOTIYHOTO METOY KYJIBTUBYBAHHS i1 Vitro ofiep>KaHO KalycHy Oiomacy depes
20 1116 po3mipom 0,5-1 cM 3e71€HOT0 KOIBOPY, TOPHUCTY 1 BIAHOCHO PUXJIOl KOHCHCTEHIT. OTpUMaHUH KalyC BUCYIIEHO
1 BUKOPHCTAHO IS TOJAJIBIIHNX JIOCIIKEHb.

Boznwok A., Kyxuk FO., Ocram B.

BUJIKU POAVHU LSR SK PETI'YJIITOPY BTOPUHHOI'O
METABOJIIBMY STREPTOMYCES GHANAENSIS ATCC14672
Jlvgiecokuii Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pywescvrozo, 4, m. Jlvsie, 79005, Vrpaina
nastavoznuk407@gmail.com
Yoznyuk A., Kuzhyk Y., Ostash B. PROTEINS OF THE LSR FAMILY AS REGULATORS OF SECONDARY
METABOLISM OF STREPTOMYCES GHANAENSIS ATCC14672. Secondary metabolites are produced by microor-
ganisms and plants. These natural products are widely used in pharmacology and agriculture. Among microorganisms,
bacteria of genus Streptomyces are the most prolific producers of secondary metabolites. Lsr2 is a histone-like protein,
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which binds AT-rich sequences of DNA. Manipulation of Lsr2-encoding gene in Streptomyces ghanaensis led to altered
levels of antibiotic activity.

[puponHi npoxykTH, a0 BTOPHHHI METa0OITH MPOAYKYIOTECS MIKPOOpPTaHi3MaMH Ta POCIWHAMH 1 IIHPOKO
BUKOPHCTOBYIOThCSA y (hapMakoorii Ta cinbechbkoMy rocropapcTBi. Cepen MIKpOOpraHi3MiB pifi CTPEHTOMILETIB €
HaMOLIBII OaraTM MPOMYLIEHTOM BTOPHUHHHUX MeTaOomitiB. Lle rpyHTOBI OakTepii, IO BiMIrparoTh BaXKIUBY POJIb Y
kpyroo0Oiry KapOoHy. CTaHOBUTH 3HA4HHMH IHTEpPEC BHBYATH PETYJALII0 BTOPHUHHOTO METabOoNi3My, OCKUIBKH L&
JIOTIOMOXKE TTiIBUIIUTH PiBEHb MPOAYKIIii BiJOMUX BTOPUHHHUX METAOOIITIB i BUSIBUTH HOBI.

V Beix crpentoMineTiB HasBHI napanoru Lsr2 (Lsr2- SVEN 3225 ta LsrL- SVEN3832). Lsr2 — ne HeBenukuit
rictoHonomiOHMI Oimok, sikuii 3B’s13ye AT-Oarari mocmimoBHOCcTi JHK. Lsr2 cxmamaersest 3 2 (QyHKIiOHaTBHIX
MoxyIiB: N-KiHIIEBHH TOMEH oJliroMepu3aiii 3 2 caiitamu aumepusyBanHs Ta C-kinnesuii JJHK-3B’ s3yBanpHMiA ToOMeH.
HemonasHo mokaszano, o aeneis rena Isr2 y S. venezuelae BUKIMKae 3MiHH Y CIIEKTPi CHHTE30BaHUX aHTHOIOTHKIB.
Mu Bupimmm nepeBipuTH poiib reHa Isr2 y BToppuHHOMY MeTaboii3mi Streptomyces ghanaensis.

tam S. ghanaensis BimoMuil SIK TPOAYIEHT MOCHOMILIMHIB 1 BIPOIOBX 0ararboxX pPOKIB JOCITIKYETHCA B
Harii taboparopii. Hapasi HeBimoMo, sIKi 1e aHTHOI0THKH MOXKE IPOAYKYBATH L€l IITaM, OKpiM MOSHOMIIIHIB. MU
BUKOPHCTAJIH JTOMiHAHTHO-HETaTHBHY aJelb TeHa, mo koxye Lsr2 (mrasmiga pMC109), ocKinbKH BiH AacTh 3MOTY 3a
YMOB Ha/IeKCTIpecii BUKJIMKAaTH 3HWKEHHS akTHUBHOCTI Lsr2 y kimitunax S. ghanaensis. Bussneno, mo pMC109-BmicHi
mramu Streptomyces ghanaensis BiAPI3HAIOThCA BiJl BUXITHUX 32 pIBHEM aHTHOIOTHYHO{ aKTHBHOCTI 32 HU3KH YMOB
KyJIGTHBYBaHHSI.

Cpuropuyk /1.2, Padoxons A.!, Ilipko 51.!, Ilipxo H.'?
TMOJIIMOP®I3M BJIXIJT I3 PI3HUX PETTOHIB YKPATHU 3A MIKPOCATEJIITHUMU MAPKEPAMUI
TV «Inemumym xapuosoi 6iomexnonocii ma cenomixu HAH Yrpainuy
6yn. Ocunoscvkoeo, 24, m. Kuis, 04123, Vrpaina

HHI] «Incmumym 6ionoeii ma meouyunuy KHY imeni Tapaca llesuenxa
namo-@ukr.net

Hryhorchuk D., Rabokon A., Pirkoe Y., Pirko N. POLYMORPHISM IN HONEY BEES FROM DIFFE-
RENT REGIONS OF UKRAINE ANALYZED BY THE SSR-MARKERS. Nowadays in Ukraine uncontrolled hy-
bridization of different honey bee subspecies takes place. This is why it is necessary to analyze current genetic structure
of honey bee populations and make efforts to protect the local subspecies. Our analysis was performed by using two
SSR-markers (Ac 011 and A 007). We analyzed the sample of 77 honey bees (workers and male-bees) collected from
different regions of Ukraine. PIC values were obtained for the whole sample (0,738 for A 007 and 0,688 for Ac 011), as
well as for each family, collected bees originated from, and for male-bees andworkers separately. Male-bees appeared
to be more polymorphic than workers.

Bmxona MmenonocHa (Apis meliffera) Bimirpae BaxxiuBy poib y MATPUMaHHI CTAHY €KOCHCTEM 1| BAKOPHCTOBYETHCS
y CiIbCBKOMY TocmomapcTBi. Panimne Ha TepuTopii Yikpainu icHyBano Tpu migBuau Omxin — A.meliffera macedonica,
A.meliffera meliffera, A.meliffera carnica. Bonn MaroTh IeBHI TOCMOAAPCHKO-KOPUCHI O3HAKU Ta € TIPHUCTOCOBAHUMHU
JI0 XapaKTepHUX I AaHoi TepuTopii ymMoB moBKiUWIA. OmHak Temep BimOyBaeThCsl OE3KOHTPOIBHA TiOpHAM3AIlis
O/UKINT yHACTIOK 3aBE3CHHS IHINMX MiABHIIB 1 NepeMilleHHs MiABHIIB, II0 HACEIIIOTh YKpaiHy. ToMy HeoOXimHO
BCTAaHOBUTH T'€HETHYHY CTPYKTYPY MOIYJALiH O/KiN B YKpaiHi Ta BKUBATH 3aX0AH 31 30€peKESHHS MiCLIEBUX IiIBUIIB.
o6 nmudepenmiroBaTn OMKiI HA MiABUIN, BHKOPUCTOBYIOTH MOP(GOMETPHUYHI METOOH, ajle BOHHU MOTPEeOYyIOTh
MiATBEPHKEHHS MOJICKYIIPHO-TEHETHYHUMH MeToaMu. byno mpoaHaizoBaHo OMKiN i3 pi3HUX perioHiB YKpaiHu 3a
nBoMa MikpocareritHumu Makepamu (Ac 011 ta A 007) (Solignac, 2003). Ycrsoro BimiOpano 77 3pa3kiB: 1o 5 TPyTHIB
i 5 pobounx ocobuH i3 4 cimeii i 2 TpyTHI Ta 5 pobounx ocoOuH i3 m’sAToi cimM’i 31 ¢. Xanen’ss (KuiBcpka ob6macTs,
VYkpaina); 5 TpyTHIB i 5 pobounx ocobun i3 M. I'ansu (ITonraBceka obmacTts, Ykpaina) i mo 10 poGounx ocobuH i3
M. MyxkaueBo (YepHiBelpka obmacts, Ykpaina) ta c. [lerpoBipiBka (Ongecpka obnacts, Ykpaina). TpyTHIB BinOupamu
yepes Te, 10 BOHU OTPUMYIOTh TaIUIOIAHNI Ha0lp XpOMOCOM JIUIIE BiJ MaTkH, 1 el Habip moTiM moABOIOEThCA. Tomy
i 9ac aHami3y TPYTHIB i poOoYNX OCOOHH i3 ofHieT ciM’1 MOKHA BH3HAYHTH, SIKUH ajiellb O/KoJIa yCIaaKyBaja Bif
MaTKH, a IKui — Bix TpyTHS. byna nmposenena IIJIP i3 mpaiimepamu 10 BiATIOBIAHUX MIKpOCATENITHAX MapKepiB, MicCst
IIFOTO aMIUTIKOHHU PO3ALIISUIN 32 TOTIOMOTOI0 BEPTHKAIBHOTO enekTpodopesy B [TAAT Ilicns anamnizy enexrpodoperpam
BHSIBIICHO, 1110 B JaHii BUOipI € 1o 4 aneni ;s KoxxHoro 3 MapkepiB. Jius Ac 011 — e dparmMenTu noxuHom0 115,
117, 120 ta 125 bp, mna A 007 — 108, 113, 117 Ta 132 bp. Takox mix 9ac aHami3y BUSBICHO 4 TPYTHI, 5IKi HE MOTIIN
HaJIeXaTH [0 CIMEH, 13 AKux X BiniOpanmn. Bonn manm aneni, skux He OyJ0 Y )KOIHOTO iHIIOTO 3pa3Ka 3 Tiel x cim’1. 11
0COOWMHH HE BpPaxOByBaJIN y nofganbiiomy anaiizi. Busnagamm PIC (polymorphism information content) sik 11t KOXHOT
3 aHANI30BaHMUX CiMeH, Tak i Ut Beiel BUOipKH. Ycs BHOIpKa MoKa3aia BUCOKY HOTIMOP(HICTh, OJHAK BOHA BUSBUIIACS
Oinpm momiMopdHo 32 MapkepoMm A 007, Hixk 3a mapkepoM Ac 011. PIC mns Bciei BuGipku cranoBuB 0,738 mis A
007 1 0,688 mms Ac 011. Oxpemi cim’i Takox Oyau 6imeIn momiMopduuME 32 A 007 1 Manu TOCUTH BUCOKHN piBEHB
noiimopdizmy. 3a BuzHaueHHa PIC oxpemo ast BUOIpKH TPYTHIB 1 OKpeMo il poOOYNX OCOOMH TPYTHI BUSBIIIHCS
6inpmn monimopdHUMH 32 06oma Mapkepamu: 0,665 - s TpyTHIB 1 0,647 - 1 pobounx ocobun 3a Ac 011, 1 0,737 -
Juts TpyTHIB Ta 0,735 - ans pobounx ocobun 3a A 007.
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VY nopajpIIoMy IUIaHy€eMO 30UTBIINTH KUTBKICTh MapKepiB, 3a SKUMH aHaJIi3yBaTHMEThCsl BUOIpKa, Ta 3A1HCHUTH
MOpP(OMETPUYHHIA aHaTi3.

Jlenexa M., Ocram b., Octam 1.

BIIIVB I'JIOBAJIBHOI'O PEI'VJIAATOPA DASR I HUUIAX-CIIEHU®IYHOI'O PET'VJIAATOPA BIOCUHTE3Y
JIFOLIEH3OMILIMHY LCMRIII HA BTOPUHHUI METABOJIOM IIITAMIB STREPTOMYCES

Jlvsiscokutl nayionanvnuil ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
deneka803@gmail.com

Deneka M., Ostash B., Ostash I. EFFECT OF GLOBAL DASR AND LUCENSOMYCIN PATHWAY-SPE-
CIFIC LCMRIII REGULATORS ON SECONDARY METABOLOME OF STREPTOMYCES. Today, it is interesting
to study the genes for regulators of secondary metabolism in bacteria. Studying the action of gene regulators will help
to better understand the biosynthetic pathways of certain secondary metabolites, and will help to understand how to
potentially increase their production. This study shows the effect of global and pathway-specific regulator expression
on the secondary metabolism of some strains of Streptomyces.

T'eHOME CTpENITOMIIIETIB MICTATH apceHa] KIacTepiB TeHiB 0OI0CHHTE3y BTOPHHHUX METa0O0MITIB, MOTESHIIIHHOTO
JUKepela aHTHOIOTHKIB, IMyHOCYIIPECAHTIB, MPOTHITyXJIMHHUX areHTiB. Sk mpaBwmio, OUTBIIICTE IMX KIACTEPIiB
€ KPUINTHYHMMH 32 JIAOOpaTOPHMX YMOB 1 MIAJSATaroTh MIOOANbHIA Ta Huiix-crenudivaid perymsmii. Y reHomi
Streptomyces cyanogenus S136 BusiBieHo moHax 30 TakMX KPUITHYHHX KJIAacTepiB. Y MOMEPEIHIX MOCHIIKESHHIX
aKTHBOBAHO KJlacTep 010CHHTE3Y JTIOLEH30MIINHY, IPOTUTPHOKOBOTO aHTHOI0THKA ITOJIIEHOBOTO psny. Y S. cyanogenus
JUKOTO THUIYy KiIacTep Oi0CHMHTE3y i€l CIoMyku € KpunTtudHuM. [eH /emRIII komye TpaHCKPHUIIIWHUN aKTUBATOP
KJIacTepa reHiB 6i0cuHTe3Y JroneH3oMinuHy (/em-kmactep). Hagekcmpecis mboro peryistopa mpu3Besa 10 aKTHBaIlii
010CHHTE3Y JIIOLIEH30MIIIUHY TONPY 0i0CHHTE3 JTaHIOMIIIHY.

VY wi#t poboti Mmu mocmigwmy, uu 3aateH LemRII aktuByBaryu /em-knactep 3a yMOB CHHTE3Y JIAHAOMIIMHY 1 5K
3araJioM BiH MOJKE BIUTHBATH HA BTOPHHHMI MeTaboIi3M cTpenToMineTiB. Mu ekcnipecyBanu reH IcmRII] y HAaTHBHOMY
mrami S. cyanogenus S136 i B rereponmoriuanx mramax — S. albus SAM2 ta S. roseochromogenes NRRL3504.
JocnimKeHHsT eKCKOH FOTaHTHOTO ITamy S. albus i3 TeTeposoTiqHoI0 eKcpeciero reHa /cmRIII moka3ano, o Hemae
JKOIHHUX 3MIH Y O10CHHTETHYHIN aKTHBHOCTI MOPIBHAHO 3 S. albus TUKOTO THILY, IIPOTE CIIOCTEPITalOThCS 3MIHU Y HOTO
Mopdonorii. Mu cnocrepiraiu 30iIblIeHHS TPOTHOAKTEPIHHOT aKTUBHOCTI WTaMy S. roseochromogenes 3 eKCIIPECIEro
IemRIII TOPiBHAHO 3 IITAMOM JMKOTO THITY. VIMOBipHO, eKCIIpecis IbOTo peryisTopa, IpU3Bea 10 aKTHBALi HOBOT
NpoTHOAKTEPIHHOI CIIOTYKH 200 110 301IbIIeHHs! 0i0CHHTE3y XJIOpOOIOUHY — MPOTHOAKTEPIHHOTO aHTHO10THKA, 110
cuntesye S. roseochromogenes.

I'moGanpHa perymsuis Mmeradonizsmy S. cyanogenus TpPakTHYHO HE AOCIHIIKEHA. Perynsarop norIMHaHHS
N-anerunriroko3aMiny, 6110k DasR, nmpuraidye TpaHCKPHUILIIO HU3KHU TeHIB IEPBUHHOTO 1 BTOPHHHOTO MeTa00Ii3My.
Hamu BBeeHO TOMATKOBY KOIIIO TeHA dasR 1Ml HATHBHAM MPOMOTOpoM Yy mTaM S136, o0 OLiHUTH HOTO BILUIUB Ha
CHHTE3 JIAHIOMIIIAHIB.

OTprMaHHii ITaM Mae€ T IBUIICHUI PiBEHh CHHTE3Y JIAHIOMIINHIB A Ta B MOpPiBHSHO 3 JUKUM THIIOM.

Iomanpme nmocmimkeHHs TeHIB dasR Ta IcmRIII macte 3MOTy Kpamie 3pO3yMITH PETYIIII0 BTOPHHHOTO
MeTabomi3My Ta MeXaHi3M OHOYACHOTO CHHTE3Y KiJIBKOX BTOPUHHHIX METa0OMITIB.

3aroponns /L., Ilerpina P.
[OIIYK HOBUX PEUOBUWH MPOTUITY XJIMHHOI A1 Y BIOMACI DELPHINIUM ELATUM

Hayionanenuil ynieepcumem «JIvgiecovka nonimexuikay
eyn. Cmenana banoepu, 12, m. Jlvsig, 79013, Vkpaina
zagorodnyay.1996@gmail.com

Zahorodnia D., Petrina R. SEARCH FOR NEW COMPOUNDS WITH ANTITUMOR EFFECT IN BIO-
MASS OF DELPHINIUM ELATUM. Currently itisan under-researched plant of the species Delphinium elatum, which
grows in the Ukrainian Carpathians and is listed in the Red Book. In order to conserver are andendangered biodiversity
plants use of tissue culture method is suggested.The purpose of this work is to obtain in vitro callus biomass of D. ela-
tum to determine metabolites such as phenolic compounds, flavonoids, terpenes, alkaloids, etc.

Bij oHKOJIOTIYHKMX 3aXBOPIOBAaHb y CBITI OMHpae Oiiblie 8,2 MITH JIIOfeH MOPOKY, 3 sikux 90 THc. - B YKpaiHi.
Hi BiK, Hi cTaTh, HI HAI[IOHAJILHICT HE € MEPEIIKOJI0I0, /KE OHKOJIOTIYHI 3aXBOPIOBAaHHS MOLIMPEH] B YCiX KpaiHax,
MOCSATAIOYN Ha KUTTS HE TUIBKU JOpPOCIHX, ane i aited. I cymHa crarmctuka minarBeppkye: 3a ocranHi 100 pokiB
OHKONATOJIOTIst B YKpaiHi IepemicThiiacs 3 AECATOro Micis Ha apyre. Y €Bpokomicii 4 mortoro 2020 p. orojgocunu
PO HaMip MOCHIHTH OOPOTHOY 3 OHKOXBOPOOAMH, a caMe MOCHINTH KOOPAWHAINIO CITiBIIpAIi JIKapiB, HAyKOBIIB i
MOTITHKIB. TOMy MOIIYK HOBUX PEYOBHH MPOTUILYXIMHHOI Jii POCIMHHOTO OXOKEHHS € YK€ aKTyaJbHHUM.

Jlo TakuX CHIBHOMIIOUYNX PEYOBHH HAJIEKATh AUTEPIICHOBI aJIKaJIOiH, TPYIIa CTPYKTYPHO CKIQIHUX IPHPOIHUX
MIPOIYKTIB, IO IEMOHCTPYIOTh MIUPOKUH CIIEKTP XIMIYHUX BIACTHBOCTEH i O10JI0TIIHOT aKTHUBHOCTI.

Le#t xmac ankamoiniB po3MISAAIOTE SK IICEBIOATKANOINNY, a00 «KPUITOATKAIOIAN», OTPUMAaHI B pe3yibTari
aMiHyBaHHS TETPAUUKIIYHUX IUTEPIICHIB y TPHUpOAi. Y JiTeparypi ONMMCaHO BUBYCHHS 1 BUAUICHHA 3 POCIHH
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pony Delphinium psgy IWTEpIIEHOBHX ankanoimiB i ¢uiaBoHOimiB. KpiM mpoTHmyXiauHHOI [ii, i POCIMHH MAalOTh
aHaJbIeTUYHY, NPOTH3alaIbHY, AHTHUMIKPOOHY, KapiOJIOTiuHY, aHTHAPUTMIUHY Ta KypaperoaiOHy aKTHUBHICTB,
110 TOB’53aHO 3 IHIIMMH TpyNaMH PEYOBHH, (EHOJIBHUMH CIIONYKaMH, (IaBoOHOIZaMH TOIIO. € IOBIJIOMIICHHS IIPO
JUTEpIIeHOBI ankanoigu Delphinium elatum, sIKi IPOSIBISIOTH IUTOTOKCUYHY aKTHBHICTh LIOJI0 KJIITUHHUX JIIHIN paKy
HOCOIVIOTKH, & TAKOX PE3UCTEHTHI J0 KIITHHHHX JiHIH paKy JiereHb, IpoCTaTH, HOCOIJIOTKH.

D. elatum pocre B YkpaiHi, € piiKicCHUM BHJOM i 3aHeceHui 10 UepBoHoi kHUrH. ToMy AOLIUIBHUM € OJepIKaHHs
Horo 0ioMacu B yMOBAX in Vitro 3 METOIO 30€PEIKCHHS TOMYJISII.

Merta pobotu - onepxkaru Oiomacy D. elatum B yMOBax in vitro # ineHTU(IKyBaTH y Hili METaOOITH.

biomacy D. elatum onepxano Ha cepenoBuii Mypacure-Ckyra 3a temneparypu 23 °C, ocBimienHs 2000 ik,
(oronepiony 16/8 ron B ymoBax in vitro. Jins ininiauii kamycorenesy ponaHo B cepenouiue 2,0/ B-inponinonrosoi
kuciory, 1,0 ™/ a-nagrunonrosoi kucaotu i 0,5 '/ kineruny. Uepes 50 ni6 3HATO KaiycHy Giomacy, BUCYIIEHO
H OTpUMaHO EeKCTpPaKkTH Yy CIiBBifHOLIeHHI Oiomaca/ekcrpareHT — 1/10. Sk exkcrpareHT BukopucraHo 70%-Huit
eTwnoBui criupt. HactosiHO 7 7110, micis 40ro eKCTpakT BinguIbTPOBaHO i iIeHTH(IKOBAHO Ha HAsSBHICTH 3arajlbHUX
eKCTPaKTHBHUX PEYOBHH, ()JIaBOHOIIIB, AJIKAJIOIIB 1 TepIIeHIB. BUKOpHCTaHO IKiCHI peakIil Ha 1 IPYIH CIOJYK, a TAKOXK
crekTpodoToMeTpUYHI METOAM BU3HAYEHHs. Pe3ynbrarn nociipkeHb: 3arajbHa KiIbKICTh €KCTPAKTHBHUX PEUOBHH —
0,28 mr/mu, ankanoinis — 1,75 %, reprnenoinis — 2,58 %, dheHonpuux cnonyk — 21,42 mrI'K/r, ¢pnaBonoinis 24,86 MrPY/r.

OtpuMaHo KanycHy 0iomacy D. elatum 1 BU3HAYCHO METa0OIIITH, sIKi B Hill €, 3arajibHi €KCTPAKTUBHI PEUOBHHH,
(eHONMBHI cronykH, (IaBOHOIAM, TEpreHH, ayikanoinu. PeyoBuHM, 1m0 OyaM BH3HA4YEHi, MalOTh Pi3HY Oi0JOTiYHY
pOJIb, TOMY 3HAHHSI PO AKTHBHI CIOJIYKH B POCIIMHI 3a0e31e4nTh OUIbII e(eKTUBHE 1 MIMpIIE 3aCTOCYBAaHHS IX 5K
HNPOTHUITYXJIMHHUX 3aCO01B.

3aika €.B., /Ipoza O.M., Konapartiok B.B.
JKUPHOKUCJIOTHUIA CKJIAL OJIII COPTIB JILOHY PI3HUX HAITPSIMIB BUKOPUCTAHHS
HHI] «Incmumym 3emnepobcmea HAAH »
eyn. Mawuno6ydisuuxis, 26, cmm Yabanu, 08162, Kueso-Ceamowuncovruil paiion, Yxpaina
za-ika@ukr.net

Zaika Ye.V., Drozd O.M., Kondratiuk V.V. FATTY ACID CONTENT OF FLAX VARIETIES OF DIFFE-
RENT TYPES OF USE. Thesis is dedicated to researching of oil fatty acid content of flax varieties of NSC “Institute
of Agriculture NAAS” breeding. The GC analysis showed the difference in fatty acid content in genotypes. All varieties
have high content of linolenic acid and belonged to universal types of varieties. Some of genotypes have higher content
of palmitic, stearic, oleic linoleic and linolenic fatty acids than other. These genotypes are perspective as components
for breeding.

JIboH (Linum usitatissimum) Ma€ BXXJIMBE FOCIIOIapChKe 3HAYCHHS SIK PKEPEII0 BUCOKOSKICHUX JTyO’ STHUX BOJIOKOH
1 niHHo1 oii. OcTaHHIMK pOKaMH 3pocia yBara J0 HAaCiHHA W OJIii JIbOHY SIK XapdOBOTO HPOAYKTY (DYHKIIOHATBHOTO
MPU3HAYEHHsI, 10 TOB’S3aHO 3 BHCOKMM BMICTOM HOJIHEHACHM4YeHOI a-1iHOJIeHOBOI kuciotd ®-3 (Lemesh, 2017).
Hacinng npoHy Takox MicTuTh nanbmituHOBY (C16:0), creapunoBy (C18:0), oneinoBy (C18:1), ninonesy (C18:2) Ta
ninonenoBy (C18:3) *upHI KUCIOTH. 3aBIIKH HAsBHOCTI IIUX XHUPHHUX KUCIIOT, IbOHOBA OJIisl Ma€ IIUPOKHUH CIIEKTP
BUKOPUCTaHHS B OJICOXIMIUHIH, (hapManieBTHIHII, KOCMETHYHIH 1 Xap4oBii ramy3sx. OCKUIBKM OCTaHHIM YacoM JIbOH
OJIMHUI € NMEPCHEKTUBHAM KEPENIOM (-KHCIIOT, TO CTBOPEHHS T'CHOTHIIIB, SKi BiINOBIAAaIOTh BUMOTaM Cy4acHOTO
BHUPOOHHUIITBA TA MAIOTh BICOKY OJIIHICTE 1 HEOOXITHUN )KUPHOKUCIIOTHUH CKIIAJ OJIil, € aKTyaThbHHM.

Mera Hamoi poOOTH - CKPHHIHT MICHEBHX aJallTOBAHMX COPTIB JILOHY OJIMHOTO, JOBI'YHIS Ta MEXEyMKa
ceneknii HHI[ «lHcTuTyT 3emuepobctBa HAAH» 3a >KHpPHOKHCIOTHUM CcKiamoM. [lochimKeHHsS BiaMiHHOCTEH
y KMPHOKHCJIOTHOMY CKJIaJi T'€HOTHIIIB JIbOHY PIi3HMX HarpsMiB BHKOPHCTAaHHS, MMOBIPHO, MOXXE IOTOMOITH Y
TUTaHYBaHHI Ta MiA00pi 0ATHKIBCHKUX KOMITOHCHTIB JJISl CXPEIIyBaHb.

Marepianom pociimkeHHss Oymu 8 copriB meoHy cenekiii HHII «lactuTyT 3emiepooctBa HAAH»: nponHy
oniiiHoro bnakutHo-Ilomapanuesnii, AkBamapus, [liBHiuHa 3ipka, Cummnaruk, Opurinan, EBpuka; Jb0HY-TOBTYHIIS
IBaHiBCHKHH, THOHY-MEXEYMKa YHIBepcall.

Amnaniz mpoBomuiM Ha rasoBoMy xpomarorpadi Agilent 7820A GS System 3 momymeHeBo-iOHI3amiiHUM
nerekropoM (ITIM), ocHameHomy komoHkor DB-FFAP 30w, 0,32MMx0,25MkM. MeTHiioBi edipu KUPHHX KHUCIOT
OTPUMYBAIIA METOJIOM IepeeTeprudikaii.

3a pesyapTaraMy ra3oxpomMarorpadiyHoro aHasi3y HaHBUINUHI BMICT ITAJIEMITHHOBOI KHCJIOTH OYB y COPTIB JIbOHY
oniiiHoro AxBamapuH (6,47 %) ta EBpuka (6,29 %), Toxi sIK cepeaHiii BMICT I1i€i KUCIOTH cepe]] 3pa3KiB CTaHOBUB
5,72 %.

HaiiBumuit BMICT cTeapiHOBOI KHCIIOTH Cepell IOCIIPKYBAHUX TEHOTUIIIB OyB Y COpTIB oniifHOTO ThoHY EBpHKa
(4,80 %) Ta IliBuiuna 3ipka (4,50 %). Cepenniii BMIiCT cTeapiHOBOI KUCIIOTH cepex 3paskis OyB 4,01 %. 3a BmicTom
OJICTHOBOI KHCJIOTH BapTO BUILUIATH COPT JIbOHY-IOBTYHIIS [BaHiBChKUit (20,2 %), TOMI SIK CepeIHil BMICT Mi€l KUCIOTH
Oys Ha piBHi 17,79 %.

Bucokwuii BMicT J1iHOEBOT KHCIOTH OyB y COPTY JIbOHY-HOBIyHIS [BaniBchkwmit (16,96 %), npoHy omifiHoro Opurinan
(16,02 %). Cepenniii BMicT J1iHOIEBOT KMCIOTH Y BUOipIi copTiB OyB 14,81 %. BusBneHo BUCOKMIA BMICT JIIHOJIEHOBOT KHCIIOTH
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Cepell TOCTIKYBaHUX 3pa3KiB JIboHY — 57,33 %. HaliBumuii BMIiCT JiHONEBOI KHCIOTH OYB y COPTY JIbOHY-MEKEYMKa
VYaisepcain (59,77 %) i copTiB 1boHY oniiiHOro brakurHo-ITomapanuesuii (59,19 %), [TiBHiuna 3ipka (58,57 %).

OtpumaHni aaHi miaTBepaway rinotesy, mo Bei copru HHIL «IHctuTyT 3emiepodctea HAAH» 3a Hanmpsmom
BHUKOPHCTAHHS HANCKATh 10 BUCOKONIHONICHOBUX 1 € YHIBEpPCAIbHOTO HAmpsiMy BHKOPHCTaHHs. BuuineHo mxepena
BHCOKOTO BMICTY OKPEMUX KHUPHHUX KUCIIOT, 1[0 MOXKYTh OyTH BUKOPHCTAHI y CEeNeKIIii.

IBatho O.!, ®inok H.'?, Kpunmmmus-JAuaesna A3, Jecuk P.3, Croiika P.'>3, Bognap JI.!

AHTHUHEOITUVTACTUYHA A1 IN VITRO TIOXIAHUX 3-(5-UTIJEH-4-OKCO-2-TIOKCO-TIA3OJII ANH-3-1J1)-
MMIPOJIIINH-2,5-JIOHY IIOJA0 IMYXJIMHHUX I HOPMAJIBHUX KJIITHUH JIIOAUHU
Ulbsiecokutl nayionanvruil ynieepcumem imeni leana @panka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
Inemumym 6ionoeii kiimunu HAH Ykpainu
eyn. [pacomanosa, 14/16, m. Jlveis, 79005, Ykpaina
3/vgiscorutl HayionanbHuil MeOuunuil yHigepcumem imeni Januna I'aiuybro2o
eyn. Ilexapcoka, 69, m. Jlvgis, 79010, Yrpaina
oksana.ivatoo@gmail.com

Ivatyo O., Finiuk N., Kryshchyshyn-Dylevych A., Lesyk R., Stoika R., Bodnar L. ANTINEOPLASTIC AC-
TION IN VITRO OF 3-(5-YLIDENE-4-OXO-2-THIOXO-THIAZOLIDIN-3-YL)- PYRROLIDINE-2,5-DIONE DE-
RIVATIVES TOWARDS TUMOR AND NORMAL CELLS. A search for new anticancer drugs is an important problem
in biology and medicine. Three derivatives (Les-6287, Les-6294, and Les-6295) were investigated regarding their
antineoplastic action of towards human T-cell leukemia cells of Jurkat line, human lung carcinoma cells of A549 line,
human breast carcinoma cells of MCF-7 and MDA231 lines, human cervical carcinoma cells of KB3-1 line, human
ovarian carcinoma cells of Skov3 line, and human colon carcinoma cells of HCT116 p53-/- subline with a deletion of
P53 gene, as well as towards normal T-lymphocytes from human peripheral blood. The Les-6287 and Les-6294 de-
monstrated higher toxicity towards studied tumor cell lines in comparison with such action of Les-6295. Leukemia cells
were the most sensitive to the cytotoxic action of Les-6287, Les-6294 and Les-6295, while normal human T-lympho-
cytes were relatively resistant to studied compounds comparing with the action of doxorubicin.

KoxHoro poky ¢apmareBTHYHA MPOMHCIOBICTh CTBOPIOE THCSAYi CHONYK i3 MOTSHIIHHOK MPOTUITYXINHHOIO
AKTHBHICTIO, Ta JIMIIE KiJTbKa PEYOBUH MPOXOIATH yCi €Tanmy JOKTIHIYHUX 1 KIIHIYHAX JOCITIHKEHB 13 TOAaIbIIUM
BIIPOBA/DKCHHAM y MEIUYHY MPAKTUKY. TOMY IOIIYK HOBHX IIPEIAparTiB 31 CEJICKTHBHOIO MPOTUIIYXIUHHOIO HIi€I0 €
AKTyaJIbHUM 3aBIaHHSIM O10JIOTIi i MEIUIINHY.

Merta Hamoi poOOTH - JOCTITUTH aHTHHEOIUTACTHYHY HiF0 HOBIUX CHHTETHYHHX IOXiTHUX 4-Tia30iquHOHY Les-
6287, Les-6294 ta Les-6295. JlocmimKeHHS IIATOTOKCHYHOCTI PEUYOBHH IPOBEACHO HA IMyXJIMHHUX KIIITHHAX Pi3HOTO
TKAaHWHHOTO TOXO/pKeHHs (xmituan T-netikosy minii Jurkat, minii A549 xapruroMu sterens, it MCF-7 1 MDA231
KapLHOMH MOJIOYHOI 3aio3y, JiHii KB3-1 kapruHomu mmikyn Martky, JiHii Skov3 kapruHOMH sI€YHUKIB, CyOmiHii
HCT116 p53-/- kapurHOME TOBCTOI KUIIIKH 13 Ieneriero reaa P53) 3a nomomororo MTT-Tecty i TecTy Ha KUBI KITITHHH 3
(hapOyBaHHSIM TPUIIAHOBUM CHHIM. J[J1s1 HOPiBHSHHS BUKOPUCTOBYBaIH T-miM(OIHTH, OTpUMaHi 3 epruepUIHOI KPOBI.

3’sicoBano, mo Les-6287 ta Les-6294 maioTh 0i1b11 BUPa)KEHY NPOTHUITYXJIMHHY aKTHBHICTB, HDK pedyoBuHa Les-
6295. Les-6287 mae BupakeHy IUTOTOKCHYHY [0 om0 kiitTiH niHii Jurkat, MCF-7, HCT116 p53-/-, MDA231, A549,
KB3-1 3 moxasnukom murotokenanocti (IC,) B mexax 1,3-8,0 MxM. Kiitunan ninii Skov3 kapluHOME S€THHKIB Oyin
HeaynBi 1o 1ii Les-6287 (IC, > 100 mxM). LHurotokcnunicts Les-6294 sumxysanacs B mopsaky: Jurkat > HCT116
p53-/->MDA231>MCF-7> A549 > Skov3 >KB3-1. Les-6295 BusBUB HaifO LTI BUPAKEHY HUTOTOKCHYIHY IO 1010
kiitan cyoninii HCT116 p53-/- (IC, = 9,6 MxM). IHmui gocimimKyBaHi My XJTMHHI KIITHHHI JTiHii Oy MaIoqy TIMBHMH
1o nii Les-6295, ockiapku IC,,> 50 MmxM (mns Jurkat, MCF-7, MDA231) a6o > 100 MmxM (ms A549, KB3-1, Skov3).
CuHTe30BaHI CIOIYKH MAIOTh CIAOITY TOKCHYHY Mif0 IMIOA0 HOPMANBHUX T-TMQOUUTIB, HiX JHOKCOpYOiruH. SIKiIo
IUTS TOKCOPYOITIHY IC50 CcTaHOBHTH 5,4 MKM, To musa Les-6294 — 7,2 mxM, Les-6287 — 75,2 mxM, a g Les-6295 >
100 MxM.

Otxe, cionyka Les-6287 mae OuIbII BUpa)keHy POTUIYXJIMHHY Ait0 HOpiBHAHO 3 Les-6294 1 Les-6295. Jlefiko3Hi
KIIITHHA HaWOITBII Yy TIMBI A0 Iil JOCTIIKYBAaHUX CIONYK. [3 ypaxyBaHHSIM HIDKYO{ TOKCHYHOCTI IAX CIONYK IIOAO
HOpMaNbHUX T-TMQOIUTIB, HiXK JOKCOPYOINMHY, NOIUIBHUM € TODIHONCHO IOCTIKYBATH MEXaHi3MH Mii TaHWX
CIIOJIYK in Vitro Ta in vivo.

KapaukoBcbka A., CupBatka B., I'pomuko O., ®enopenko B.

AHTUBAKTEPIAJIbHI BJIACTUBOCTI KOMIUIEKCIB AHTUBIOTHUKIB
I3 HAHOYACTHMHKAMMU CPIBJIA
JIvgiecoruii Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovrozo, 4, m. JIvsis, 79005, Vkpaina
akarachkovska@gmail.com
Karachkovska A., Syrvatka V., Gromyko O., Fedorenko V. ANTIBACTERIAL PROPERTIES OF ANTIBI-
OTIC COMPLEXES WITH SILVER NANOPARTICLES. The idea of the work was to combine and mutually increase
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the effectiveness of antibiotics and argentum nanoparticles on different pathogenic strains of microorganisms. The
antibacterial activity of obtained complexes was discovered by the methods of minimal inhibitory and bactericidal
concentration.

[TepcrieKTHBHUM HAIpSMOM Cy4acHOI HaHO- 1 OI0TEXHOJIOTI] € CTBOPEHHS Ta BUKOPHUCTAHHS HAHOPO3MIPHHX
YaCTHUHOK pi3HUX MaTepianiB. Halikpamry anTrOakTepianbHy Ta OaKTEepUIMIHY Aif0 BUSBISIOTH HAHOYACTUHKH PO3MipOM
Bix 9 mo 15 HM "epe3 3HaYHE 30UTBIICHHAS TUIOIII TOBEPXHI YACTHHOK, a BITAK, i TUTOMII KOHTAKTY 3 OaKTEpiHHUME YU
TpUOKOBUMHY KIiTHHAMH. Ha BiqMiHY BiJ IIBHIKOTO MOUIMPEHHS CTIMKOCTI A0 aHTHOIOTHKIB cepel OakTepii, TiUTbKU
MOOJMHOKI IITaMH MIKpOOPTaHi3MiB MarOTh PE3MCTEHTHICTh A0 HAHOYACTHHOK METANIB, IO CTBOPIOE MEPEIYMOBH
JUIS IXHBOTO BHKOPUCTAHHS B MeMU4HiH mpakturi. Cepen Halipi3HOMaHITHIIINX HAaHOIIPOAYKTIB Haile)eKTUBHIIIMMHA
MPOTH TATOTEHHUX MIKPOOPTaHi3MiB € HaHOYACTHHKH apreHTymy (AgNPs), mo Bke 3HaWIIIM CBOE 3aCTOCYBaHHS B
PI3HHX raiy3sX HayKH Ta MOBCSKIACHHOMY KUTTI JIIOZEH.

Merta poOOTH - BUBUCHHS aHTHOAKTEpialbHUX BIACTHBOCTEH KOMILICKCIB HAHOUACTHHOK apreHTymy (AgNPs) 3
pizauME anTHOIOTHKaMu: amminmtiH (AMP), medazomnin (CFL), negortokcum (CFM), medrpuakcon (CFR), medpypoxcnm
(CFX), nHoBoOiommH (NOV), puctominuH (RIS), tefikorumanin (TEI) i BarkominuH (VNK). 3a momomMororo BU3HaYeHHS
MiHiMansHOI iHTIOYR0901 (MIK) i 6akTepurnaoi (MBK) koHIIeHTpAaIii BCTaHOBIIEHO aHTHOAKTEpiadbHI BIACTHBOCTI
CHHTE30BaHUX KOMIDICKCIB MO0 TAaKWX INTaMiB MikpoopraHi3miB: Escherichia coli ATCC 25922, Staphylococcus
aureus ATCC 25923 ta Candida albicans ATCC 885-653, Bacillus subtilis ATCC 31324, Pseudomonas aeruginosa
ATCC 9027 Ta Klebsiella pneumonia ATCC. SIk KOHTPOIIb BUKOPHCTOBYBAIN PO3YMHU aHTHOIOTHKIB Y THX CaMHUX
KOHIIEHTpAIIisIX 0e3 HAaHOYACTHHOK cpibia.

VY pe3yabTari MpoBeIeHUX JOCTIKEHb METOIOM XiMIYHOTO BiTHOBIICHHS OYJI0 OTPHMAaHO CTa0UIbHI KOMIDICKCH
AgNPs i3 ycima nepeniueHIMH BHIIE aHTHOIOTHKaME. KOHIIeHTpalliss HAHOYaCTHHOK Y BUXITHOMY PO3YMHI CTAHOBHUIIA
55 MM, a xonueHtparis antudioTukiB — 10 MM (VAN i TEI — 1 MM). Hanouacturku Oymu cdepuanoi hopmu,
posmipom 10-12 HM. BusBieHo, IO CHHTE30BaHI HAHOYACTHHKH APICHTYMY BHSBIAIOTH BHUILY OaKTCPHIUIHY
AKTUBHICTP MO0 MATOTEHHUX MITaMiB OakTepiil MOPiBHAHO 3 ApiKMKaMu. MiHiManbHa OaKTepHUIMIHA KOHIICHTPAITisL
s E. coli 3 AgNPs-CFM cranoBmina 1 MM po3urHy HAHOYaCTHHOK, a 32 TOJaBaHHA 25 MM HaHOYACTHHOK HE BUSBICHO
iaTiOyBanus pocty C. albicans.

VYci cHHTE30BaHI KOMIDIEKCH BHSBIISUTM BUIIY OaKTePHIMIHY aKTHBHICTH MIOAO BCIX JOCHIIKYBAaHHUX IITAMIB
MIKpPOOPTaHi3MiB MTOPIBHSIHO 3 KOHTpoJieM. OTpUMaHi KOMITICKCH MOXKYTh IIOKPAITyBaTH aHTHOAKTEPialbHi BIACTHBOCTI
aHTHOIOTHUKIB 1 CTaTH IHCTPYMEHTOM y BUBYCHHI IMOBIPHOT CTIHKOCTI IO HUX.

Kusnzepa K., Ilerpina P.

JOCJIKEHHS EKCTPAKTIB ARNICA MONTANA TA
CALENDULA OFFICINALIS HA BMICT AMIHOKUCJIOT
Hayionanvnuii ynieepcumem «JIvgiscoka nonimexmixa»
syn. Cm.Banoepu, 12, m.JIvis, 79013, Vkpaina
Kateryna.Kniazieva.BT.2017@Ipnu.ua

Kniazieva K., Petrina R. RESEARCH OF PLANT EXTRACTS FOR AMINO ACIDS CONTENT. The callus
biomass of plants was obtained. Extracts of callus biomass and plants were extracted. The obtained biomass was studied
for amino acids content. Detected amino acids using analytical reactions, thin layer chromatography (TLC), spectro-
metry method. Fifteen amino acids in each extract were identified.

Pocnuam y miporieci sKUTTEAISUTEHOCTI TPOAYKYIOTh METa0OIITH, SIKi YMOBHO MOMIJISIFOTh HA IEPBUHHI, SIKi HEOOX1TH1
OpTaHi3MOB1 Il POCTY W PO3BHUTKY (HAIPHKIAA, aMiHOKHUCIIOTH, OUTKH, OpraHiuHi KHCIIOTH, JNIMiAW, HYKICOTHUAHN), 1
BTOpHHHI (()JIaBOHOTIN, TEPIICHOIAH, aJTKAJIOI K TOIIO). MeTaboTiTH pOCIIMH BILIMBAIOTh Ha iXHi 610JI0Ti4HI BIACTUBOCTI -
AHTUMIKpOOHi, aHTHOKCHIAHTHI, IPOTUPAKOBI, 3HEOOIIOBANIBbHI, MPOTH3AMaIbHI, PAHO3aroloBajIbHi TOIIIO.

Inentudikarmis meTabomiTiB, MmO MarOTh OI10NOTIYHY AaKTUBHICTH, I[ikaBa JUIsS BHUBYEHHS B3aEMO3B’SI3KY
cmpykmypa - akmuenicms. JIns 3araqbHOTO (POTOXIMIYHOTO CKPHHIHT-aHAJi3y BHKOPHUCTOBYIOTH CydacHI METOIH:
piaMHHY Ta ra3oBy xpomarorpadiro, mac-crekrpomerpito. [nentudikysarn aminokuciaotd (AK) B ekcTpakTax MOXKHA
3a JOTIOMOT010 ToHKoIIapoBoi xpomarorpadii (TLIX), ockinbku 11eii MeTox Mae HU3KY TepeBar: Tpeba Hebararto Jacy,
MOYKHA OJTHOYACHO MPOaHaIi3yBaTH KiJibKa 3pa3KiB i MOKHA BUKOPUCTOBYBATH MOOLIbHI ()a30Bl CUCTEMH EIIFOSHTIB.

VY niteparypi onucano Bmict AK B ekcrpakrax 4. montana ta C. officinalis, ane indopmarii mpo 10CTiHKSHHS
MeTabomiTiB y kanmycHux 6iomacax (Kb) mux pocinn Hemae. Tomy aktyansHuM € qociimkerns sMicty AK y Kb pocnua
JUIS BUKOPUCTAHHS ii SIK aJbTepHATHMBHOI POCIMHHOI CHPOBHHU 3 METOI0 OTPUMAHHS Tiri€HIYHMX, KOCMETHYHUX,
(hapMarieBTHIHNX 1 XapuoBHX 3ac00iB. Taka 6iomMaca € eKOJIOTIYHO YUCTOIO, 1 MOXKHA OTPUMYBATH HE3AJIEKHO BiJl TOPH
POKY ¥ yMOB TOBKUIJIS 1 3 PETyIbOBAHUM BMiCTOM METa0OIMITIB.

MeTta nOCHTiKEHb - OfepXKaTh €KCTpakTh pociuH 1 ekcTpakTiB Kb 4. montana ta C. officinalis, Bu3HaunTH
aMIHOKHMCJIOTHHH CKJIaJ] €KCTPaKTiB 3a JOMOMOTOI0 SIKicCHUX peakiiid, metomy TIIIX Ta cnekTpodoTomerpii, a Takox
MOPIBHATH OTPUMaHi pe3yisTaru BMicTy AK B ekcTpakTax poCIMHHOI CHPOBHHH Ta KaIyCHOI 6iomacH.

Kb pocnuH omepskaHo 3TiHO 3 BiANpanbOBAHUMH METOIWKaMU Ha cepemoBuili Mypacure-Ckyra i3 BMiCTOM
iH10M1IIOLTOBOT KKcnoTh — 2,0 mr/in, HadTrionroBoi kucior — 0,1 mr/n i kinetuny — 0,5 mr/i, 3a Temneparypu 23 °C,
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¢doromnepiony 18/6 (ciTino/Tempsisa), ocBimienHs 2000 k. Etanoneai ekcrpaktu Kb i pociaunHoi cupoBunu A.montana
ta C.officinalis onepxaHo MeTOIOM HacToOBaHHs Y 70%-HOMY €TaHOII 31 CIIBBIIHOIICHHSIM OioMaca : eKCTpareHT —
1 : 10 3a xiMmHaTHOI TeMrieparypu IpoTsrom 7 aio.

OnepxaHo 4 TOCIIKYBaHUX €KCTPAKTH, SIKi Bi(IBTPOBaHO Kpi3b cKiaq4acTuii GpiasTp Ta izeHTH(ikoBaHO Ha
BMmicT AK.

BukopucTtaHo KoJbOpOBI SIKICHI peakiiii - KCaHTONpPOTEeTHOBY, HIHTIIPUHOBY, peakuito [laymi, 3 peakTuBoM
Hecnepa. Yci nociipkeHi eKCTpakTH Jaiti No3uTHBHUH pesynbrar. st TIX sik entoeHT BUKOPUCTAHO CyMilll H-OyTaHOoI
: IbOJISTHA OLITOBA KKMCJIOTA : AUCTWIbOBaHa Boxa — 7 : 1,5 : 3,5, nposiBHUK — 0,1%-HuUil pO34HMH HIHT1IPUHY B allETOHI.
[nenTudixamiio aMiHOKMCIIOT 3/ilicHeHO BisyanbHo Ta 3a R.. IIposeneno cnekrpodoromerpito Boguux posunHis AK i
POCIIMHHHX €KCTPAKTiB, OJiep>kaHo pe3ynbraru B YO-aiasHui B aianasoni 200-400 Hm.

OT1xe, ofepxano ekctpakt Kb Ta pocianHHOT CHPOBHHM i 32 TOMIOMOTO0 (hi3UKO-XIMIYHHX METOIIB TOCIIIKEHO
ix Ha BmicT AK. InenTudikoBano B koxkHOMY 3 ekcTpakTiB 1o 15 AK. Beranosneno, mo excrpaxkru Kb 4. montana ta
C. officinalis micTathb Ti ) AK, 1m0 # ekcTpakTu pocnuHHoi cupoBuHU. Tomy onepxanns Kb pocnuH € ansrepHaTHBHUM
MetonoM ojepkanHs AK st morpe6 dapmartii, KOCMETOJIOTIT Ta Xap4oBOi IPOMHCIOBOCTI.

KpaBuuk I'., I'ony6 H.
BIUIVB TAYPUHY HA TPUBAJIICTH XKUTTS 1 PYXOBY AKTUBHICTbH
Y JUCTPO®IHOBUX MYTAHTIB DROSOPHILA MELANOGASTER
Jlvsiscokutl nayionanvHull ynigepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
galia5588com@gmail.com
Kravchyk H., Holub N. THE INFLUENCE OF TAURINE ON LIFE SPAN AND MOVING ACTIVITY OF
DROSOPHILA MELANOGASTER DYSTROPHY MUTANTS. The influence of 0,1 % taurine on life span and moving
activity of Drosophila melanogaster dystrophy mutants DysDf//TM6, Th with deleted the dystrophin gene was analyzed.
The results indicate an increasing of average life span on 5-29 % and indexes of moving activity in 1.8-5.1 times after
taurine treating After futher studies on vertebrates taurine may be recommended as a therapeutic agent in the treatment
of Duchenne muscular dystrophy.

M’s30Ba muctpodis JlromeHa — CrajKoBE 3aXBOPIOBaHHS, 3yMOBJIEHE MyTalisMH B TeHI JUCTpodiHy, HI0
MicTuThes B X-xpoMocoMi. [luctpodin — ckiagoBa OUCTPO]iH-TIIKONPOTEIHOBOTO KOMIUIEKCY, MO0 Oepe ydacTh
y Tepenadi CUTHaly 3 IO3aKJIITHHHOTO MAaTpHUKCy O aKTHMHOBOTO LIUTOCKENETy 1 crabimizamii capkojeMH IIij dac
CKOpOUYCHHS M ’s131B. BifcyTHICTE mucTpodiny IpU3BOIUTE IO IETeHepaIlil if ocaallieHHs CKeTICTHUX M’ SI31B, 10 3 4aCOM
TIPU3BOJMTE 10 CMepTi XBoporo. JIiKyBaHHS IIbOTO 3aXBOPIOBAaHHS HUHI BiIOyBaeThCs TOPMOHAIBHO (IO Ma€ MEBHI
1o6iuHi edexTr) abo 3a JOMOMOroI0 METOJIB BHCOKOBAPTICHOI reHHOI Tepamii. ToMy momyk jemeBux eheKTHBHUX
JIKIB — aKTyaJbHAH HANpsIM AOCIiKeHb. OcoOnrBa yBara NpUAUIIEThCS JIIKapCHKUM TIpEnapaTaM - aHTHOKCHAAHTaM.
Taypun — 11e CipKkOBMICHAa aMiHOKHCIIOTA, SIKa Ma€ aHTHOKCHAAHTHY, IMyHOMOAYJSTOPHY, CEUOTIHHY Iif0, TAIbMYE
TTiIBUIIEHHS KOHIIEHTpallii XOJIeCTepHHY B KpOBi. BBeieHHS TaypuHy nokpanrye QyHKIIT CKeJIeTHUX M SI31B.

Mera Hamoi pobotu - mpoaHanizyBard BB 0,1 % TaypuHy Ha TPUBAIICTH XHUTTA 1 PyXOBY aKTHUBHICTh
nuctpodiHoBUX MyTaHTiB Drosophila melanogaster. 3aTpaBKy IPpOBOIMIIN BiJpa3y K IMiciIs BUIBOTY iMaro.

Marepiasiom rociikeHb cayryBaia saboparopHa iiHist Drosophila melanogaster DysDf//Tm6,Th. Bona MicTUTB
JIeTIETIif0, IO IIIKOM OXOIUTIOE TeH aucTpodiny Dys. Li «crpa®xHi» neneniiHi MyTaHTH 32 (PEHOTHIIOBUM MPOSBOM
OMU3BKi 10 M’s130BOi AuCTpodii JromeHa iroanHu.

Hamu moOynoBaHo KpHBi BIDKMBaHHS, ITpoaHalizoBaHo noka3sHuku cepennboi (CTXK) 1 makcumansHoi (MTK)
TPUBAJIOCTI JKUTTS KOHTPOJIBbHUX 1 3aTpasienux 0,1 % TaypuHoM imaro.

IMokaznukn CTX y HeoOpoOGenoi KOHTpoibHOi NiHii MmyTantis Dys, Df/TM6,Th Oymu taki: S, — 24 mmi, S, — 45
muiB i S, — 55 guiB. MTK cranosuna 61 nens. Ilnato (o3Haka HOPMaJIBLHOTO CTapiHHA Apo30o¢inn) He Oyno. Ilicns
BKHBaHHA TaypuHy nokasHukk CTXK Oymm Taki: S, — 31 nens, S, — 48 nnis i S ,— 58 nHiB. MakcuManbHa TPUBAITICTh
XKUTTS cTaHoBWIIA 62 mHi. OTXKe, TaypHH MPUBOJMB 10 CTATUCTHYHO JOCTOBIPHOTO MiIBUILCHHS ITOKa3HUKIB CEPEAHBOI
TPHUBAJIOCTI JKUTTS, IPOTE IUIATO HE BiJHOBIIOBAB.

Takox HaMK BHU3Ha4YeHO iHAEKC pyxoBoi akTuBHOCTI (IPA) 00pobnenux i HeoOpobnenux imaro Dys Df/TM6,Th
Ha 1-3-#, 4-6-i1, 7-9-i1 1 10-12-i1 nui *kuTTs iMaro. Y xoHTpoabHOT HiHil DysDf//Tm6, Th 1-3-neHHOTO BIKY
IPA cranosus 0,14, y 4-6-nennux —0,64, y 7-9-nennux — 0,61, y 10-12-nennux — 0,16. 3rogoByBanns 0,1 % Taypuny
TIPUBOAMIIO IO CTAaTHCTHYHO JJOCTOBIPHOTO 3pOCTaHHS JTaHOTO MOKa3HHKA. Tak, y 4-6-IeHHUX iMaro BiH 3011bLIyBaBCs
o 1,22,y 7-9-npennux — go 1,15,y 10-12-gennux — go 0,81.

Takum unHOM, 3romoByBanHs 0,1 % TaypuHy npuBoanTh 10 30umbmenHs nokazHukiB CTXK Ha 5-29 % Ta IPA
B 1,8-5,1 pasy. Ilicnst momanpmmx AOCHIIKEHb Ha XpeOETHHX TBApHHAX TaypuH MoOXKe OyTH PEKOMEHIOBAaHHWH SIK
TepaneBTUYHUH Npenapar y JiKyBaHHI M 5130801 auctpodii rommeHa.
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JeBanaiBcbka C., Ocram 1.
BIUIMB I'EHIB LANJ 1 LANK TA IXHIX ITAPAJIOTIB HA CUHTE3 I TPAHCIIOPTYBAHHS
JJAHAOMILUMHIB Y STREPTOMYCES CYANOGENUS
Jvgiecokuii Hayionanvuull ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. JIvsis, 79005, Vrpaina
sonyalev999@gmail.com

Levandivska S., Ostash I. THE INFLUENCE OF LANJ AND LANK GENES AND THEIR PARALOGS ON
THE SYNTHESIS AND TRANSPORT OF LANDOMY CINS IN STREPTOMYCES CYANOGENUS. In this study we
focused on the level of landomycins synthesis and their export from cells in different strains of Streptomyces cyanoge-
nus. Here we found genes s/36 _3375ands/36_3376 outside the landomycin biosynthetic gene cluster, which encode pro-
ton-dependent transporter and its repressor, respectively. The genes are paralogues of the /anJ and lanK genes and pro-
bably are involved in the landomycins transport. We examined the effect of single and double deletions of transporter
genes and overexpression of repressor gene s/36_3376 on the synthesis of landomycins and the efficiency of their
efflux. We observed a significant difference in the landomycins biosynthesis level in these strains. Further studies will
provide a better understanding of mechanism of landomycins resistance in Streptomyces cyanogenus, in particular the
influence of different genes involved in export.

Jlarmominua A (LaA) € OCHOBHHM BTOPHHHHM MeTabomiToM y Streptomyces cyanogenus S136. Lls cromyka
HAJICKUTH 0 POAWHU aHTYIHKIIHOBHX aHTHOIOTHKIB 1 XapaKTepU3y€eTHCSI BUCOKOIO ITUTOTOKCHYHICTIO. JarmoMiriua A
3IaTHUH BIUTMBATH HA PAaKOBi KIIITHHH, IO € CTIHKAMHU [0 iHIINX aHTHOIOTHKIB.

Ile HaBOAWTH Ha AYMKY, IO JIAHAOMIIWHU MOXYTH CIIyTYBaTH MOJEKYISIPHUMH NpoOaMu i imeHTHikarii
pamime He BIIOMHX MilIeHeH XimioTepamii. MexaHi3MH CTIHKOCTI TIPOIYLIEHTIB JI0 IMX CIIOMYK JOCTEMEHHO HEBiIOMI 1
TOTPEOYIOTh IETATIEHHUX JOCTIKEHb.

Y renomi S136 xmactep reHiB cHHTE3y JaHAOMIIMHY A (lan-kmactep) MiCTUTH TeH lanJ, MO KOAy€e MPOTOH-
3aJIe)KHUH TPaHCTIOPTED, 3aAIsTHAN y €KCITOPTI JIAaHIOMIIIHIB. 3a MeKaMH KJIacTepy 3HalACHO Iapaior I[b0ro TeHa — T'eH
s136 3375, mpoayKT sSIKOTO, KMOBIpHO, BUKOHYE aHajoriuny 1o LanJ ¢ynkmito. IlomepenHso ckoHCTpyioBaHO 3 TITamu:
S. cyanogenus J39 (meneuis lanJ), S. cyanogenus A3375 (nenenist s136 _3375) ta S. cyanogenus A2 (neneuis 00MaBOX
reHiB). Hamre 3aBgaHHs moJsrajio B KiNbKiICHOMY aHali3i cuHTe3y LaA 3aieXHO BiJl HaSBHOCTI T€HIiB TPAHCIIOPTEPIB.
BusiBneHo 1ocTOBipHE 3HMKEHHS CHHTE3Y i€ CIIONYKH Yy mTami A2 mopiBHAHO 3 tukuM TunioM. IIpore cunTe3 LaA He
TIPUITUHAETHCS, 1 1€ TA€ MiACTaBU MPUITYCKaTH MOXKJIMBICTD BIUIMBY iHIINX, III¢ HE 3HAIEHUX TE€HIB TPAHCIIOPTEPIiB YN
IHIIIOTO MEXaHi3My 3aXHCTY.

Excnpecis rena lanJ perymoeTbes cyciqHiM reHoM /anK, mpomyKToM sikoro € pernpecop poauau TetR. [Topyd i3
reHoM s/36 3375 Takox BHSBJICHO I'eH, 110 Koaye 0imok poawau TetR -s/36 3376. JInst nepeBipKu BILIHBY IOTO TeHa Ha
EKCTIPECiIo TeHIB TPAHCIIOPTEPIB 1 CHHTE3 JAHIOMIIIIHIB MU CKOHCTPYIOBAJH JIBa IITAMH 3 HajeKkctpecieo s/36 3376:
S136(pUNK1) ta A2(pUNK1). BusBneHo 3HWKECHHSI CHHTE3y JIaHAOMIIMHIB Y 000X IITaMiB i3 HAJEKCIIPECi€l0 TeHa
5136 3376, mopiBHAHO 3 IXHIMH BUXIZHAMH IITaMaMd. BpaxoByIoun BiZICYyTHICTh ABOX T'€HIB TPAHCIOPTEPIB Yy MITaMi
A2(pUNK1), mpumyckaemo, 1o s/36 3376 BIUIMBaE Ha HEBIIOMUI T€H TPAHCIIOPTEPA y TCHOMI.

Mu npoBeH HU3KY eKCTPaKIlii TaHIOMIIKHIB i3 6ioMacu Ta KynbTypaibHOI piguan mrami S136, J39, A3375,
A2, S136(pUNK1) i A2(pUNK1) mmst KidpKiCHOT OLIHKK POIi TeHIB TPAHCIIOPTEPIB 1 IXHROTO IMOBIPHOTO pempecopa
B €KCIIOPTi JIAHAOMIIMHIB i3 KIIITHH.

Jlexuiwok H.', Tumuenko 10.2, Boguap JL.!

JOCJIPKEHHA TEHOTOKCHUYHOI'O BIUIMBY BOAHOI'O PO3YNHY
HAHOPO3MIPHOI'O JIOKCUAY LEPIIO HA MEPUCTEMY KOPIHUIB ALLIUM CEPA
TA EMIBPIOT'EHE3 DROSOPHILA MELANOGASTER
! JTvsiscoruil nayionanvhutl ynisepcumem im. I. @panka
syn. I pyuwescokoeo, 4, m. Jlvsie, 79005, Vrpaina
? Xapxiscorutl nayionansnuil ynisepcumem imeni B. H. Kapasina
Maiioan Ceobodu, 6, m. Xapkis, 61077, Vkpaina
e-mail: nadiya.lekhniuk@Inu.edu.ua
Lekhniuk N., Timchenko Y., Bodnar L. GENOTOXICAL EFFECT OF ULTRA-SMALL CERIA DIOXIDE
NANOPARTICLES ON ALLIUM CEP4 ROOTS AND DROSOPHILA MELANOGASTER EMBRYOGENESIS. This
study aimed to examine and compare the genotoxic influence of 0.1M water solutions of ultra-small negatively charged
citrate-stabilized CeO2 nanoparticles (size ~1,5 nm) by two test systems: Allium test and induction of dominant lethal
mutations (DLM) in Drosophila melanogaster embryogenesis. The results have shown low-level toxicity, but it was still
present. In the Allium test, the deviation from control was 1.04 %, and in the DLM test, the deviation was about 3 %.

Hanoposmipuuii miokcun uepito (HJII, Hanomepii) € HOBITHIM 1 0aratooOiIl0uuM MaTepiajioM i
OlOMEIUIIMHN 3aBASKH HOTO YHIKaJbHUM XiMIiYHMM Ta (pi3UUHUM BiIacTUBOCTAM. [lokasano, mo mis HJIL BmacTuBsi
BUpaKEH1 aHTHOAKTEPiiiHI, IPOTUBIPYCHI, aHTHOKCUIAHTHI, MPOTHITYXJIMHHI i YD-pediekTopHi Aii, o nependayaotsh
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o01MpHi MOXKMBOCTI 10 3acTocyBanHs H/IL y pizuux cdepax. He3axkaroun Ha 3poCcTaHHS KITBKOCTI HAYKOBHX POOIT,
MIPUCBSIYEHNX HaHoOIepito, reHoTokcuuHicTs HJLL Bce e nuIIaeThesi MaJoOBUBYEHOO Yepe3 BapiaOebHICTh METOMIB
HOTO CHHTE3Y, B PE3yNIbTaT] SIKUX YTBOPIOIOTHCS YAaCTUHKH Pi3HUX PO3MipiB 1 popM. MeTa naHoi poOOTH - TOCITITUTH
TeHOTOKCHYHICTh 0co0NMMBO Mayux (1-2 HM y JiamMeTpi) HEraTMBHO 3aps/PKEHHUX HUTPaT-CTabiIi30BaHUX YaCTHHOK
HaHolIIepito, 1o Oynu npexacrasieHi y Bursiai 0,1 M BomrHOro po3uuHy.

JlocmipkeHHsT TPOBOAMIIM 3 BUKOPUCTAaHHAM JBOX TecTiB. Allium TecT monsiraB y OWIHII YacTOTH MOSBU
XPOMOCOMHHX a0epalliil y MepucTeMaTHyHuX KITHHAX KOpiHUiB Allium cepa. LluGynuHM 3 MPOPOCIUMH JI0 AOBKHUHU
2,5-3,5 cM KopiHIsSIMH BUTpUMYBaiu y pozunHax HJIL mporsirom 6 rox y TempsiBi, micis 4oro (ikcyBajad pO3YHHOM
€TaHoIy 1 JIbOJSHOT o1TOBOI KucioTH ((ikcarop Knapka). Sk HeraTuBHUMIA KOHTPOJIb BUKOPHCTOBYBAIH JUCTHILOBAHY
Bogy. Ha TmMuacoBux mnpemaparax, 3a0apBiCHHX aleTOOPCEIHOM, OI[IHIOBAIN HASBHICTH TaKUX XPOMOCOMHHX
abepartiii: GopMyBaHHSI XPOMATHAHUX 1 XPOMOCOMHHMX MOCTIB, yTBOPEHHS (PparMeHTIB XpOMOCOM, BUXiJ XPOMOCOM
3a MeXI BepeTeHa MOALTY Ta 3arajbHi NOpyHmIeHHS poOOTH BepeTeHa moziny. Ha koxxHOMy mpenapari aHallizyBanu
omu3pko 100 anarenmodas. [ns mepeBipku BIUTUBY pPO34MHIB Ha eMOpioreHe3 Drosophila melanogaster (Oregon-R)
BUKOPUCTOBYBaJIM METOJ IHIYKIii JOMIHaHTHUX JeTansHuX Mmyrauid (AJIM). docmimxyBaHuii po3unH BHOCHIN
y CepeloBHIIe, Ha SIKOMY BUPOIIYBAJIM IiJUIOCIIIHUX caMliB. HeraTuBHUM KOHTpojeM Oyilo CTaHJapTHE ITOKHBHE
cepenoBuie 0e3 Moaudikaiii, 3 TAKOTO X BIIOMPaNU MiIAOCTITHUX CaMOK. AHaJi3 TOTOMCTBA MTPOBOIVIIU 32 TAKUMH
KPHUTEPIAMH: KUIbKICTh HOPMaJIbHUX S€1b, KUTBKICTh HE3aILT THEHUX S€1b, KUIBKICTB €I 13 PAHHBOIO eMOPiOHAIEHOIO
3aru0eIuIio 1 KUTBKICTh S€Ib 13 MI3HBOK eMOpPiOHANBHOK 3arubesuno. J[ins 000X TECTiB MO3UTHBHUM KOHTPOJIEM
cayrysamu 0,1 M Boani posuunu CeCl, -7H,O ta (NH,),Ce(NO,),.

Pesynbrarn po60TH NOKa3au, Mo IS A0CHiKyBaHUX yacTHHOK H/ILL piBeHbh reHOTOKCHYHOCTI HU3bKHL, TpoTe
Bce k HasBHU. Jlani Allium TecTy nokasanu BiAXWJICHHS piBHS BUHUKHEHHS XpPOMOCOMHHX aHOMAJIiH BiJl KOHTPOIIO
Ha 1,04 %. HaliTumoimie mopymeHHs - BUXiJT XpOMOCOM 3a MeXi BepeTeHa moxury (moHan 65 % ycix aHomaiiit),
TaKOXX CIIOCTEpIrajy 3arajibHi MOPYIIEHHS POOOTH BEpeTeHa MOALTY i YTBOPEHHS XPOMAaTHIHOTO MOcCTa. AHaii3
3[aTHOCTI pO3YMHY HAHOYACTUHOK iHAyKyBar JJJIM noka3zas, 10 BiIXHUJICHHS BiJl piBHS KOHTPOJIIO CTAaHOBUTH 3,11 %.
Haiiuacrime crioctepirany nosiBy He3arutigHeHux seupb (50 % ximbkocti Beix JIJIM), Halipiamie xx — sius 3 Mi3HbOIO
eMOpioHanbHOO 3arudento (13,6 % xinpkocti Beix 1JIM).

Jsamyk 1., Taproseskuii b., I'anenosa T., CaBuyk O.

MIABIP OTITUMAJIBHUX YMOB U151 XPOMATOI'PA®IYHOI'O OTPUMAHHSA
KOJIATEHOJIITUYHUX ®EPMEHTIB 13 IHIKIPHOI'O CEKPETY BOMBINA VARIEGATA
HHI] «Incmumym 6ionoeii ma meouyunuy KHY im. Tapaca Lllesuenka
eyn. Bonooumupcoka, 60, m. Kuis, 01033, Yxpaina
ivanka.liashuk123@gmail.com

Liashuk 1., Tarhovskyi B., Halenova T., Savchuk O. THE OPTMIZATION OF CHROMATOGRAPHIC
CONDITIONS FOR PURIFICATION OF COLLAGENOLYTIC ENZYME FROM THE SKIN SECRETION OF
BOMBINA VARIEGATA. This research aimed to purify the proteolytic proteins present in B. variegata skin secretions,
which have collagenolytic activity. In the result of ion-exchange chromatography on DEAE-Sephadex we collect a pro-
tein fraction, where three proteolytic enzymes were identified. The obtained results indicate the presence of proteolytic

enzymes that may have a therapeutic effect and therefore require additional study.

CekpeTd 3aJI03MCTHX KJIITHH IIKIPHUX IOKPHBIB aM(ibif € KOMIUIEKCHMM JKEpPEeNIOM BEIMKOI KiIBKOCTI
010JIOTIYHO aKTUBHHUX PEYOBUH. [IpOTCONITUYHI BIACTHBOCTI OKPEMIX KOMIIOHEHTIB IIKipHUX CEKPETiB MOXKYTH OyTH
LIMPOKO 3aCTOCOBAHI B IPOMHCIOBOCTI H MEAMIIMHI, IO POOUTH aKTyaIbHUM HOIIYK METO/IB IIBU/KOTO CKPHUHIHTY Ta
PO3pOOKY MiAXOAiB OYHIICHHS IIITHOBUX MOJIEKYI i3 BUPAXKEHOI ()epMEHTATHBHOIO aKTUBHICTIO. MeTa naHoi po0oTH -
migiOpaTé ONTUMAaFHI YMOBH (DpaKIiOHYBaHHS 3aralbHOTO HIKIPHOTO ceKpeTy Bombina variegata mis epeKTUBHOTO
BHJIUICHHS KOJATCHONITHYHAX (DepMeHTIB.

Y poboTi BUKOPUCTOBYBaIM JiO(QUIFHO-BUCYNIEHHH CEKpeT MKIpHHUX 3a103 B. variegata. Cyxuii marepiain
posunnsm y Oydepi, mo mictus 20 MM Tris i 0,36 MM CaCl, (6ydep A), 3 pospaxynky 25 mr/mi. Heposuamnmi
KOMIIOHEHTH Oca/pKyBain HeHTpu¢yryBanssM 3a 3000 g nporsrom 10 xB. OTpuMaHuii CynepHAaTaHT HAaHOCHIM Ha
xonoHky JIEAE-cedaposn, momepennpo BpiBHOBakeHY Oydepom A. IIBuakicte motoky - 2 mi/xB. s mimbopy
onTUMaNbHOTO 3Ha4eHHs pH pobodoro Oydepa 1 po3ineHHs cekpeTy MU BUIpoOyBanu Tpu Bapiantu: pH 8, 9 ta 10.
Esmoriro O11KiB 31iHCHIOBAJIM CTYNIIHYACTUM T'pafieHTOM (i3 KpokoM y 5 %) Oydepa aHaIOriyHOTO CKIIagy i3 BMICTOM
1 M NaCl. ®paxkuii 30upanu 1o mikax, ki TECTyBIN HAa NPUCYTHICTh MPOTEONITHYHUX (PEPMEHTIB 3a JIOIIOMOTOIO
METOJy €H3UM-EJIeKTpodope3y 3 BUKOPUCTAHHIM KOJIareHy sik cyocrTpary.

OTpuMaHi pe3yNbTaTy NOKa3aJid HassBHICTh y 3arajibHOMY CEKpeTi MIKIpHUX 3aJ103 B. variegata KITbKOX aKTUBHUX
€H3MMIB, [II0 MaJIM BUPaXXEHY KOJAareHOMITHYHY Aif0. JloCHiKeHHs 3 Mi00py ONTHMAaIbHOTO BOIHEBOTO ITOKa3HUKA
pobodgoro Oydepa mokasaio, mo oydep A 3i 3HaueHHIM pH 10 € onrTUManbHIM JUTS 3MIHCHEHHS (PPaKIiOHyBaHHS JaHUX
eH3uMiB. Pe3ynbrati eH3uM-Qopesy JoBemH, 0 MaKCHMAIBHUH BHUX1J KOJAreHOMITHIHAX (hepMEHTIB BinOyBaBCs 3a
15 %-noro rpanienra Oydepa b, ToMy KiUIBKICTB cxoanHOK Oyina 3mMeHmnieHa 1o Tppox — 10, 151 100 % Gydepa b, mo
J1aJio 3MOTy CKOPOTHTH Yac, HeoOXimHuit 1 (ppakiionyBanHs. OHaK 332 TAKUX YMOB BiMidaJi MOSBY CBITAMX 30H Ha
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€H3MMOTpaMmi He JIMIIE Y TPEKY, 110 BiINOBIaB IboBOMY iKY (15 %), ane i 4acTKOBO y TPEKy, 110 BiAMOBI1aB OijIKaM,
siki Oynu emtoiioBani 100 % Oydepom b. 3 MeTor0 3MeHIIIEHHS TOTCHIIHHUX BTPAT IUTBOBUX OLIKIB OYJI0 MiIBUIICHO
BiJIcOTOK Oydepa b B Mexkax mapyroi cxomusku 3 15 10 18 %, mo namo 3mMory OUThIN €)EKTHUBHO CKOHIICHTPYBATH
AKTHBHI €H3UMH B MeXaX OAHOTO MiKy. OCKIIbKH [TOKa3aHO, 1[0 OTPUMAaHi €H3UMH MaJIU Pi3HY MOJIEKYJISIPHY Macy, TO
JIOIUTBHO TPOBECTH MOJAJIbILE PO3AITICHHS IUILOBUX MOJIEKYJI METO/IOM XpoMarorpadii, IKUi NoaLIIEe 32 pO3MipOM.

OTxe, pe3ylbTaTH MPOBEACHUX JOCII/KEHb TAal0Th 3MOTY 3alpOIOHYBaTH €(EKTUBHY Ta IIBUJAKY CXEMY
MEpIIOTro eTanmy XpoMmarorpadiyHoro po3mijeHHs 3arajJbHOTO IIKIPHOTO CEKpeTy B. variegata 3 METOIO OTpPUMaHHS
AKTHBHUX ()EPMEHTIB 13 KOJAreHOJITUYHOIO Ji€XO0.

Maemo Ha MeTi oAb MOLIYK ITiIX0/1iB ()paKIioHyBaHHSI OTPUMAHOI CyMillli eH3UMiB Ha OKpEeMi KOMITOHEHTH
1 BCTAaHOBJICHHSI OCHOBHHX KIHETHYHHX XapaKTEPUCTHK OTPUMaHUX (PEPMEHTIB.

Meapnuk C., Ocram b.

KIIACTEP-CIIELIU®IYHI PETYJIATOPHI EJIEMEHTH, IO 3AAISHI V
MMPOAYKIIT XJIOPOBIOLIMHY LITAMOM STREPTOMYCES ROSEOCHROMOGENES NRRL 3504
Jlvsiscoruti Hayionanvhutl ynigepcumem imeni leana @panxa
syn. I pyuescovroeo, 4, m. Jlvsis, 79005, Yrpaina
sofiamelnyk@gmail.com

Melnyk S., Ostash B. CLUSTER-SPECIFIC REGULATORY ELEMENTS INVOLVED IN THE PRODUCTION
OF CLOROBIOCIN BY STREPTOMYCES ROSEOCHROMOGENES NRRL 3504. In current work we have investigated
the influence of the expression gene for cluster-specific regulator novG on biosynthesis of clorobiocin in natural producer
S. roseochromogenes NRRL3504. We revealed that novG expressed under different promoters from integrative actino-
phage @C31-based vectors led to a decreased production of clorobiocin as compared to the wild type strain.

Jlis Gakrepiit pony Streptomyces, 30kpema, AJsl TOCIIKYBaHOTO HaMu Itamy S. roseochromogenes NRRL
3504 — mpomymeHTa aMiHOKyMapHWHOBOTO AaHTHOIOTHKAa XJIOPOOIOIMHY — XapaKTepHa ie€papXidyHa peryisiis
CHHTE3y BTOPHMHHHX MeTaOomiTiB. Kiactepu reHiB 0i0CHHTE3y aHTHOIOTHKIB MICTATH T€HH, IO KOAYIOTH OUIKH 3
PETYISATOPHIMH (YHKIISIME — KIIACTEP-CIIEIU(IUHI pETYISITOPH, SKi BIUIMBAIOTh HA CHHTE3 KOHKPETHOTO aHTUO10THKA.
BepmmHy perysisTopHOro Kackaly 3aiiMaroTh IJIEHOTPOIHI PeryssiTopH, IO po3TalloBaHi 1103a KiacTepaMu T'eHIiB
OiocHHTE3y 1 KOHTPOIIOIOTH MPOAYKIIII0 3HAYHOI KUTBKOCTI CIIONYK, a TaKoXK Iporecu Mopdorenesy. Kimacrep renis
6iocuHTE3y XJIOPOOIONMHY MICTHTh TeH cloG, 10 KOAy€ MO3WTHBHUM IUIAX-CIEMU(IUYHUN PEryasTop MpOLyKIil
JaHoro amiHokymapuHy. Oprosnorom reHa cloG y npoayuneHTa HoBoOionuny S. spheroides € ren novG, Haiekcrpecis
SIKOTO TPUBOIWTH JO 30UTBIICHHS MPOAYKII IBOTO aHTHOIOTHKA y Kilbka pa3iB. Y MOMEpeqHiX IOCIHiKEHHIX
HaMU CKOHCTPYHOBAHO DS INTAaMIB, IO €KCIIPECYIOTh IOIATKOBI KOMii T'€HIB IJIEHOTPOITHOTO TPaHCKPHIILIHHOTO
perynsitopa AdpA. JloBeneHo, Mo piBeHb aHTHOIOTHYHOT aKTHMBHOCTI JEAKUX peKoMOiHaHTHUX mrTamiB (SM1, SM3),
K1 eKcTpecytoTh reH adpA S. ghanaensis ATCC14672, € BUIUM, HIX Y BUXiJHOTO IITaMy.

Mera 11i€i poOOTH — JOCTITUTH BIUTUB KJIACTEP-CIEH(IYHOrO PeryasTopHoro rena novG Ha piBeHb MPOIYKIT
XJIOpOOionMHY WTaMaMu S. roseochromogenes.

Hamn ckoHcTpyiioBaHO HHM3KYy IITaMiB 3 Hajekcrpeciero reHa novG. [eH novG KIOHyBaJM y BEKTOpH
pmoeESscript, pTES, pGCymRP21 3 pospaxyHkoM, 1mo0 meil reH HoTpanuB IIiJ KOHTPOJb NPOMOTOPIB moeESp,
ermESp, P21-cmt, BimnoBigHo. Takum umHOM ckoHcTpyroBamu mnasmign pNOVG101, pNOVG102, pNOVG103.
Metonom MiponoBoi KoH toramii y cucremi Streptomyces-E. coli ckoHcTpyiioBaHi mia3Miay nepeneciu 3 F+ mramy
E. coli ET12567 y mram S. roseochromogenes. My TIOpiBHSIM aHTHOIOTHYHY aKTHUBHICTH IITaMy JIUKOTO THITy Ta
novG+ TPaHCKOH I0TAHTIB METOJIOM arapoBUX OJIOKIB (TeCT-KyabTypH - Bacillus cereus i S. albus). Pe3ynprat Tecty
CBIZUaTh PO TE, IO PiBEHh aHTHOIOTUYHOI aKTHBHOCTI PEKOMOIHAHTHUX KJIOHIB, SIKI MICTSATH TOJATKOBI KOIIii TeHa
novG S. spheroids 2449, € HxunM, HiX y BUXigHOTO mTamy. OTxKe, IMOBIpHO, BBEACHHS JONATKOBUX KOIIiH TeHa
HIIX-crenugivHoro perynaropa novG y cKiail iHTErpaTHBHUX BEKTOPHUX CHCTEM iHTiOye CHHTE3 XJIOpOoOiOLMHY
mramamu S. roseochromogenes.

HogBocsaaa 3., [Ipokonuyk FO.

BIUIVB CITEPMIJVUHY HA PYXOBY AKTHUBHICTb MYTAHTIB
DROSOPHILA MELANOGASTER 3A TEHAMMU SOD' TA SW§'
Jlvgiecokuii Hayionanvhuil ynisepcumem imeni leana @panka
eyn. I pyuescovroeo, 4, m. JIvsis, 79005, Vrpaina
zoriana76@gmail.com

Novosiadla Z., Prokopchuk J. THE EFFECT OF SPERMIDINE ON LOCOMOTOR ACTIVITY OF DRO-
SOPHILA MELANOGASTER SOD' AND SWS'- MUTANTS. The effect of spermidine on the locomotor activity of
Sod' and sws’ mutants of D. melanogaster was investigated: a decrease in the locomotor activity index to control levels
in Sod" - mutants under action of spermidine and no effect on sws’ - mutants were detected.

Huni e exTrBHE TiKyBaHHS HEPBOBO-AETCHEPATUBHUX PO3JIa/liB INIIAETHCS HEBUPIMIICHOIO ITpobieMoro. B ycromy
CBITI CTIOCTEPITaeThCs MOCTiHHA TEHACHITIS 10 301UIBIMIEHHS KIIBKOCTI 0Ci0, K CTPaXKIAIOTh BiJl TAKMX 3aXBOPIOBAaHb
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(Sosa-Ortiz, 2012). Drosophila melanogaster € XOpOIIOK TECT-CHCTEMOIO JJIsi BHBYCHHS HEHUPOACTCHEPATHBHUX
3axBoproBaHb. OJHI€0 3 MyTalliil JOCHIHKEHHS PO3BUTKY HEHpOereHepalliil € MyTailis reHa swiss cheese (SWs), sika
3yMOBJIIOE aIloITo3 HEHPOHIB 1 rinepoOropranHs IXHbo1 comu NriabHUMU KiriTuHaMu (Kretzschmar, 1997). ITyckoBum
(hepMEHTOM aHTHOKCUAAHTHOI CUCTEMH 3aXUCTy OraHi3My € cynepokcuanucmyrasa (CO/), sika Bifirpae BaykJIMBY pojb
y BHYTPILIHbOKJIITHHHOMY 3aXHCT1 BiJl aKTHBHUX (POPM KHCHIO. Y Ip030Q1iH, SIK 1 y JIIOAWHH, € KUIbKA 130()OpM LIOTO
dbepmenty: Cu?*-Zn** COJI (komyeThes reHoM Sod’, sikuii moKami3yeTbes B paiioni 68A7 y 3-it xpomocomi y apo3odinm)
(Allen, 2012).

Bigomo, 110 MytaHTd 3a reHOM Sod! MaloTh MiJBHUINEHY YyTIMBICTH 10 OKCHAATHBHOIO CTPECY, BKOPOUECHY
TPUBAIIICTD XKUTTS 1 JleTeHepallifo TKaHWHU MO3Ky (Bitymmaceka, 2015).

CrniepMiUH — Lie MoJliaMiHOBa CHONYKa, SIKa € Y BCIX €yKapiOTUYHUX KIITHHAX i 0epe y4acTb y KIITHHHOMY
Mmerabomnizmi. B ekcrniepumenrtax Ha Jpo30¢iii MOKa3aHO, IO CIEPMIAMH 3/1aT€H IiJBHIYBaTH LHUTONPOTEKTOPHY
ayrodarito, YHOBUIBHIOBATH IIPOLIEC CTAPIHHS, 3HW)KYBAaTH PO3BUTOK JiereHepaTnBHuUX 3MiH (Madeo, 2018). OnHax
€ JaHi, sIKi CBi4aTh, IO CIEPMIAMH MOXKE BHCTyHaTH B poji npookcunanra (Maxierosa, 2013). ToOto BiH Moxe
BIUIMBATH Ha KJIFOYOBI MOKA3HUKH KHUTTE3JATHOCTI MyX (PYXOBY aKTUBHICTb, TPUBAIIICTD KUTTH).

MeTa Hamioro MOCTIKEHHs - 3’SICyBaTH BIUIMB CIICPMIAMHY Ha PYXOBY aKTHBHICTH Sod! i sws' MyTaHTiB.
ExcniepuMeHTH TPOBOAMIIM JIMILE HA caMIlsix. BIumB mpemnapary, BHECEHOTO B CEpPEOBHILE y MEBHIA KOHLEHTpALil,
aHaJi3yBaJll METOJOM JIMYMHKOBOTO 3rofloByBaHHs. /[ BU3HAYeHHs IHIEKCY PyXOBOi AKTHBHOCTI IIPOBEIH
KJIaiMOiHT-TecT 13 13-15-1eHHMMHU caMIsIMU JTOCITIIHUX JIiHIH 1 OPIBHSUIM I pe3yJbTaTh 13 KOHTPOJIEM (CaMlli, SKUM
He 3roJoByBaiu crepmianH). Kourponem mist Sod’-mytanTiB Gynu mOTOMKH Bif cxpetiyBanHs ebony/Oregon R. Tenu
Sod' Ta e nokani3oBaHi B TpeTiii xpomMocomi y apozodinu. 1106 yHUKHYTH MOXIMBOCTI BILIMBY MPOLYKTIB reHa e Ha
eKcIpecito reHa Sod!, MU BUKOPHCTOBYBAJIM FeTEPO3MIOT JOCIIHOT Ta KOHTPOIBHOI JTiHiA. [ JtiHil sws! KOHTpoIeM
cJIyryBaiia JiiHis aukoro tuiy Oregon R.

3a IOMOMOTor0 BH3HAYCHHS IHAEKCY PYXOBOi aKTHBHOCTI METOIOM KIAHMOIHT-TECTy BCTAHOBICHO 3HUKCHHS
PYXOBOI aKTHBHOCTI ¥ Sod/-MyTaHTiB 710 piBHS KOHTPOIIIO 3a il criepMifnHy. 30KpeMa, iHAEKC PyXOBOi aKTHBHOCTI ¥
Sod'-myranTi 6e3 BBy npenapary cranosuB 0,326, Tofi sik 3a foro jii - 0,133. Take 3HWKEHHS € JOCTOBIpHUM (**%*),
[pote Ha Mozeni sws! MyTaHTIB MU HE CIIOCTEPIrain J0CTOBIPHUX 3MiH MOKa3HHKa pyxoBoi aktuBHOCTI (0,029 i 0,042
0e3 mpemnapary i 3a HOro Aii, BIZMOBIIHO).

Iauryn B.
OCOBJIMBOCTI ITPOXO/KEHHS MEVO3Y YV AM®IJIUITIIOIIIB IILEHULII
Hayionanvnuii ynieepcumem «Kuego-Mozunancoka akademisn
eyn. Crkosopoou, 2, m. Kuis, 04655, Yxpaina
v.plyhun@ukma.edu.ua
Plyhun V. MEIOTIC BEHAVIOUR IN WHEAT AMPHIDIPLOIDS. The study of micro- and macrosporoge-
nesis of wheat and its amphidiploids is important for development of fertile introgression derivatives of common wheat.
The processes of male and female sporogenesis and male gametogenesis in wheat cultivars Nikonia, Leleka, Aurora
(AABBDD, 2n=42) and genome substitution amphidiploids Auroale (AABBRR, 2r#=42) and Aurotika (AABBTT, 2n=42)
were investigated. Meiosis in wheat cultivar plants progresses without abnormalities with formation of 20 closed bivalents
mainly. In amphidiploids meiosis abnormalities manifest in appearance of multivalents and univalents in M1, bridge for-
mation in Al and tetrads with micronuclei generation. In flowers macrosporogenesis passes ahead of microsporogenesis.

IMurenuis M sKa € KIIOUOBMM 371aKOM B YKpaiHi i OHHM i3 TONOBHUX — y CBiTi. Ii ycmiliHe KymbTHBYBaHHS
rorpedye COpTiB, CTIHKMX 10 WIKiJHHUKIB, ITATOTCHIB, HECIIPUATINBUX yMOB BupoiryBaHHs (Liu, 2016). xeperom
TCHIB, IO 3a0€3MEUYIOTh TaKy CTIHKICTh, € JUKOPOCII POIMYi IIICHHIN M’ SKOi, a METOIOM IXHBOTO TIEPCHECCHHS
JI0 TEHETHYHOTO ITyITy COpTIB yXe moHax 50 pokiB € CTBOPEHHs JIHIHHOTO Marepiany 3 IHTPOTPECISIMH Ty>KHUHHOTO
xpomarnHy (Zhang, 2017). Yemix Takoi pobOTH HacaMmmepes 3ajJeXHTh BiJl MOXKJIMBOCTI OTpUMard (epTHIBHUX
riOpuaHNX HAIIAJKIB, IO 3aJEXKHUTH BiJl IMPOIeciB Mikpo- Ta Makpocnoporenesy (Fakhri, 2016).

[Ipouecn Mikpo- Ta MakpoCHOpOreHe3y BUBYAIM Ha T€HOMHO-3aMilleHnX aM@ianmuioinax ABpotika (2n = 42,
renoM AABBTT) i Aspoane (2n = 42, renom AABBRR), cTiifikux 10 rpuOHUX 3aXBOpIOBaHb MIICHHMII, Ta COPTIB
TeHnIi M sikoi ABpopa, Jleneka i HikoHist.

Y mikpocnoporenesi coptiB Hikonis Ta Jleneka crmocrepiramu 2111 (3akpuruit 6iBanent) y meradazi MKII
(MaTepHHCHKI KIIITHHH ITUIIKY ), COPTY ABpopa — OiBaJICHTHY KOH foraio 3 1—2 BitkpuTHMH OiBajieHTaMu. Y ABPOTIKH
B MeTadasi | cnocTepiranm MyJabTHBAJICHTH, 110 MOXHA IOSICHUTH 9acTKOBOIO romoutorieto reHomis Ti D (Ohta, 1991), 1
YHIBAJIEHTH, 1110 MAIOTh CIIOCTEPIraTucs 3a HasIBHICTIO TPUBAJICHTIB, & TAKO)K MOXKYTb OyTH Pe3yJIbTaTOM JIECHHAIICUCY B
Ti3HIH 3UTOTeHi-paHHBOMY AiaKiHe3i mpodasyn | um acuHarcucy B HaxiTeHi. YHiBaleHTH, HasBHI y M1 ABpoaie, MatoTh
YTBOPIOBATHCS Yepe3 acHHAICHUC 4n AecuHancuc. [1ix yac anadasn y amdianmioigis i copTiB He Oylo BiqMiHHOCTEH.
3a HasBHICTIO yHiBaneHTiB y M1 amigumioinis B anagasi crioctepiraiy BiicTaBaHHs XpOMOCOM 1 IXHIO eTiMiHailo,
0 MAa€ PO3NIAATHCH SK MEXaHi3M JIeMiHYIil XpOMaTHHy B TeHepamisx aMiIuIuioiniB. Bynm HasBHI XpoMocoMHI
MiCTKM Mix aHada3sHMMM XpOMOCOMAMH. IXHiif po3puB, opMyBaHHs Ta TMoAasIbIa BTPaTa alleHTPUIHUX (parMeHTiB
TaKOX MaroTh OyTH JDKEpEJIoM JIeMiHyLil XxpoMaruny. Jpyruil monin mMeito3y BinOyBaBcst 6e3 IMOpYIIEHb K Y COPTIB,
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Tak 1 y amdinumioinis. BincraBanHs yHiBaJieHTiB y Al, uepe3 sike BOHM HE BXOAWIN JI0 €KBAaTOPiabHOT INIACTUHKH,
Bi3yaTi3yeThCs Ha CTail TeTpa sIK HassBHICTD Y AESKUX 13 YOTHPHOX KIIITHH TETPAJH BiJl OAHOTO 10 KiJIBKOX MiKpOsiIED.
HasiBHICTB TeTpas i3 MiKpOsIpaMH € XapaKTEpPHOIO PUCOI0 MiKpoCToporeHe3y BUBuUeHHUX aMmiauruioinis. Kpim terparn,
YTBOPIOBAJIKCS Tpiaiu.

CrocTepiraiay aCHHXPOHHICTh y (ha3axX MOALTY: ONWH MIKPOCIIOPOIIUT Ha cTaiii aHadasm, a iHmuil — Ha cTamii
mertadasu. KoxkHa 3 KIITHH TeTpaj IacTh MMOYaTOK MMUJIKOBOMY 3€pHY, sSIKe€ Ma€ MaTu | Beluke BereTaTHBHE sSpo i 2
reHepaTuBHUX (MikporameTorenes). OJHaK CrocTepiraiy MUJIKOBI 3epHa 3 3 CrepMisIMU 3aMiCTh 2 TUTIOC BEreTaTHBHE
sanpo. Habararo ckiiafiHIIIOI YaCTHHOIO AOCIHIIKCHHS € BUBYCHHS MaKpOCIOPOTEHE3y, IOB’s3aHE 3 YHIKaIBHICTIO
MarepuHCHKo1 KiriTnHu Makpocriopu (MKM) — 1 Ha xBiTKY, Toai ssk MKII Gararo, 1 y mmenuni Ta i riOpuaiB NpuiHATO
BUBYATH JIMILIE MiKpocrioporeHes. Y panHiil npodazi MKM ABpoTiku criocTepirain BiIX0/KeHHs YaCTUHH XPOMaTHHY
Bij 3aranbpHOI Horo Macu. JliakiHe3 BinOyBaBcs 0e3 mopymens. [1ig yac meracdasu Oyau HasBHI yHiBasenTd. Ha cranii
Tenodasu 1 TeTpaj MOPYIICHs He Oyio. BcTaHOBICHO, IO € aCHHXPOHHICTH Y Mepediry Meio3y BCepeInHi KBITKH 1 [0
MeracroporeHes BiJJ0yBaeThCsl paHillle, H>XK MiIKpOCIIOPOTeHe3, Y Til caMiil KBITII.

HoasikoBa €.0.%, Yopua JI.B.?

YACTOTA I CIIEKTP MYTALI F'EHA @A"Y XBOPHUX HA ®EHIJIKETOHYPIIO
13 3AXIJTHOI'O PET'TOHY YKPAIHM
Tvsicoruil Hayionanvnutl yHieepcumem imeni Isana @panxa
eyn. I pywescokozo, 4, m. Jlvsig, 79005, Vrpaina
2V «Inemumym cnaoxkogoi namonoeii HAMH Ykpainuy
eyn. Jlucenxa, 314, m. Jlvsis, 79000, YVkpaina
elizavetapolyakoval988@gmail.com
Poliakova Ye.O., Chorna L.B. FREQUENCY AND SPECTRUM OF PAH OF PAH GENE MUTATIONS
AMONG PKU PATIENTS FROM WESTERN REGION OF UKRAINE. Phenylketonuria (PKU) is one of the most
common inherited inborn errors of metabolism that impairs postnatal cognitive development. The purpose of our work
was to analyze the frequency and spectrum of PAH gene mutations among PKU patients from Western region of
Ukraine. Patients with hyperphenylalaninaemia (HPA) were selected during neonatal screening program. The most
common mutation in patients with PKU from Western Ukrainian region is R408W. According to the results of sequen-
cing three pathogenic variants of mutations were identified.

Oeninkeronypis (PKY) — oxnHe 3 HaWImoOmMpeHINX CIAAKOBUX MOHOT€HHHX METa0ONIYHHMX HOpPYIIEHB,
3yMOBIICHUX nIedekToM reHa QeninanaHiHrigpokcmiazn (PAI), mo ycmaakoByIOTECS 3a ayTOCOMHO-PEIIECHBHUM
THUIIOM.

Omnwucano nonax 1000 BapianTiB rena deninananinrigpoxcunasu (PAIDN), mo npu3BoAUTs 1O HEOOOPOTHOTO
YPa)KEHHSI MO3KY, SIKe KIIHIYHO BUSIBISIETHCS SIK CHIIBHA pO3yMOBa BiacTaiicTs. IlosiBa pi3HMX MyTaHTHUX ajenel
BiJJPI3HAETHCS MK ETHIYHUMH TPyHaMH Ta reorpadiqyHUMH perioHaMH 10 BCHOMY CBiTY. MeTa Hamioi poOoTH -
MpOaHalli3yBaTu 4acToTy i crekrp Myraniii rena @AI™ y xBopux 3axizHoro perioHy YkpaiHu.

MonekynspHO-TeHeTHYHHN aHali3 153 mpobaHAiB MPOBEAEHO HA OCHOBI MiJBUINEHOTO PiBHS (peHITANAHIHY B
kpoBi. [enomua JIHK manientis i3 @KY Buninena 3 neiikonuris nepudepnaHoi KpoBi METOIOM BHCONIOBAHHS.

Jlnist BusiBieHHs MyTaniil y reHi @A BUKOpHCTOBYBaIM METOJ ITOJIIMEPA3HOT JIAHIIOTOBO1 peaKIii 3 MoAaIbIINM
aHaJi30M noiMop¢izMy HOBXKHHHU pecTpuKIiiHuX PparmenTis (IIJJPD-I1JIP). Ycporo BusiBnieno 8 myrauiit y 195-tu
MyTaHTHHX aneinsx reHa AL, MyrauiitHuii aHaii3 BUSABUB, O 64 % Bcix BapiaHTIB ajeleld HECyTh YOTHPH MyTaulii.
Haiimommpenima myraris c.1222C> T (p.R408W) 6yna Businena y 180 anemsix (58,82 %) i3 qy’ke BUCOKUM CTyIIEHEM
roMo3uroTHocTi (36 %). Myrarnis p.R408W Gyna npencrasiena Ha ogHoMy abo0 nBOX anessix y 125 mamientis (125/153).
Tami 8,09 % cranoBmmu myTarii ¢.1066-11G> A (3,85 %), ¢7373> A (2,83 %), c.1241A> G (1,42 %). 3a momomororo
npsimoro cexkBeHyBaHHs JJHK BusiBneno myramii ¢.722G> A Tta ¢.838G> A y KOMIayHA-TETEPO3UTOTHOMY CTaHi Ta
pinkicHuit matoreHHui Bapiant ¢.581T> C y romo3urorHomy.

Pesynbprarn mociijpkeHHs MOKa3auu, 10 HalyacTiloro Mytarielo y xBopux Ha ®KV i3 3aximHOyKpaiHCHKOTO
periony € ¢.1222C> T. Lle craHoButh 59 % MytanTHHX aneneil. JlomaTkoBe TECTYBaHHS Ma€ BaXIIMBE 3HAUCHHS JUIS
BUSIBIICHHS perTh 36 % anedis.

Hoayiiko A., Bacoscbka O., Pakma H.

BUSBJIEHHA HETUITOBUX BIJIKOBUX MOJIEKYJI Y KPOBOTOLI ITAIIIEHTIB
13 PO3CISIHM CKJIEPO30M
Kuiscokuii nayionanvruil ynisepcumem
imeni Tapaca llesuenxa, HHI] «Incmumym 6ionoeii ma meouyunuy
8yn. Bonooumupcoka, 60, m. Kuis, 01033, Yxpaina
e-mail: alionap1908@gmail.com

Poluiko A., Basovska O., Raksha N. DETECTION OF ATYPICAL PROTEIN MOLECULES IN THE BLOOD-
STREAM OF PATIENTS WITH MULTIPLE SCLEROSIS. The study of the fluctuations of antibodies and medium-
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sized molecules in the development of multiple sclerosis (MS) is important for the formation of a holistic picture of
the disease and the drug development strategy. The aim of our work was to investigate and characterize the presence of
immunoglobulins G and medium-sized molecules in the blood plasma of patients with MS.

Po3scisanii ckiepos (PC) € XpoHIYHUM ayTOIMyHHAM 3allalIbHUM HEBPOJIOTIYHUM 3aXBOPIOBAHHSAM IEHTPAIBHOL
HEPBOBOI CHCTEMH, K€ MOXE PO3BHHYTHCH y Oyab-SKOMY Bimi, aje HalJacTilie, y TOMy 9YHCHiI B YKpaiHi, IO
MaTOJIOTiI0 BUABISIOTH v Bimli Big 20 mo 40 pokiB. B 0CHOBI maroreHe3y po3CisSHOTO CKJIEpPO3y JIEKHUTH ayTOIMyHHE
pYHHYBaHHS Mi€lliHy, 9Yepe3 1€ Y XBOPHUX MiABUINYEThCS KOHIICHTpAIlisA CHeupiyHnX aHTHTLI. J[s OiIbIn mi3HBOTO
nepiojly 3aXBOPIOBaHHS XapakTepHa HelipojereHepailisi, O CYPOBOMKYETHCS TOCHICHHIM €HIOTeHHOT IHTOKCHKAIIT
Ta XapaKTePU3Y€EThCS 3MIHCHHUM CICKTPOM MOJIeKyd cepeanboi macu (MCM). Came TOMy MOCIIPKCHHS KOJTHMBaHb
AQHTUTLI 1 MOJIEKYJI CepellHbOI MacH 3a PO3BUTKY PO3CISIHOTO CKIIEPO3y Ma€ BaXKJIMBE 3HAUYEHHs sl (pOpMyBaHHS
LTICHOT KAPTUHY BUHUKHEHHS 3aXBOPIOBAHHS Ta CTpaTerii pO3pOOKH JIIKapChKUX Ipenaparis.

Mera Hamoi poOOTH - ZOCHIANTH 1 OXapaKTepu3yBaTH HAsBHICTH iIMyHOII00ymiHIB Kitacy G Ta MCM y mnasmi
KPOBI XBOPHX Ha PO3CIsIHUH CKIIEPO3.

[epmmm etarom po6otu Oyno orpumManss ¢paxuii IgG 3 BukopucTanHsaM Merony adiHHOI Xpomarorpadii Ha
mpoTein A-cedaposi. 3pa3ku Ia3Mu KPOBi 3I0POBHUX JOHOPIB 1 MAIIEHTIB 3 PO3CITHUM CKIEPO30M 00’ eMoM 250 MK
HAaHOCWJIM Ha KOJIOHKY 3 MPOTeiH A-cedapo3oro (3aranpHuit 00°eM KoJMOHKH - 1 mur). ITicns HaHeCeHHS IIa3MH KPOBi
MIPOBOJIIIIN «BiIMHBAaHHI) Marepiaiy, mo He 3B’s3aBcs 3i copdernTom 0,05 M tpuc-HCl Oydepom, pH 7,4. Emtorito
nipoBorH 3 BuKoprucTanaaMm 0,1 M mmimua-HCl 6ydepa, pH 2,0. Konnenrpartiro [gG BuMiproBanm Ha crieKTpopoToMeTpi
3a 280 um. Hucrory orpumanux IgG nepeipsiu enekrpodoperrnyro. HacTymHEM eTarmoM Hamoro J0CiiKeHHS 0yiio
BU3HaueHH BMicTy MCM y mia3mi XBOpHUX Ha po3cCistHui ckiiepo3. J{ist mporo Bigbupanu mo 200 MK [1a3Mu KPOBi
xBopux, fnonasanu 200 mxn 1,2 1 HCIO, Ta inkyOysanu npo6u 3a 4 °C 5 xB, uentpudyrysanu 15 xs 3a 10 000 g.
[icns nporo Bindupanu no 200 Mk cynepuHaranty. 3a npornomororo SM KOH noonumu pH no 7,0, inkyOyBanu 5 xB
3a 4 °C i uenrpudyrysamu 15 xB 3a 10 000 g. [Ticnsa nentpudyrysanus Binoupanu 200 MKII cyriepHaTaHTy i 10AaBaiu
1 M1 96 % C,H,OH, inkyGysanu 3a 4 °C 5 xB i uentpudyrysanu 15 xs 3a 10 000 g. ITicna onucanux Jiii MOBHICTIO
BinOupanu cynepHaranT i BuMiptoBanu BMicT MCM Ha criekTpodoToMeTpi 3a Takux AOBKUH XBWIb: 210, 238 Ta
254 um. EnexrpodopeTHUHO IOBECHO OTPUMAHHs (pakilii 3arajbHOro IyIy MENTHIIB 13 MOJICKYIISIPHOIO MAcolo 10
5 k/la 6e3 BUCOKOMOJECKYISIPHUX OLTKOBHX TOMIIIOK.

VY pesynbTari HOCHiKEHHS BHSABIEHO, 10 KOHLEHTpawis IgG y kpoBi 68,4 % marieHTiB y Mexax HOPMH, Y
10,5 % — Ginbime Hopmu Ta B 21,1 % — MeHme Hopmu. Takox mokaszaHo, mo BMict MCM y mima3smi KpoBi XBOPHX 3a
JOBXUHM XBHI1 210 HM BUABUBCS BUIIMM y 64,7 % TaIlieHTIiB 3 PO3CITHUM CKJIEPO30M IOPIBHSIHO 3 TPYNOI0 YMOBHO
3I0POBHX MALIIEHTIB, 32 238 HM - y 58,8 % xBopHX, 32 254 HM - y 100 % xBopux. J{ani crocoBHO BMicTy IgG y KpoBOTOIT
MAI€HTIB JOBOIATH T€, 110 HEOOXIIHO TOCIIUTH AKiCHUH ckia ¢ppakiii IgG y marieHTiB i3 pOCITHIM CKIICPO30M, a He
KUTBKICHUIH TXHIH aHami3. OtpuMani aaHi npo BMict MCM 3a po3cissHOTO CKIIEPO3y MOXKYTh CBIIYHTH PO aKTHBI3AIIII0
MPOIIECIB MATOJOTIYHOTO MPOTEOIi3y 1 PO HASBHICTH CHHIPOMY CHIOTCHHOT METa0O0JIYHOT iIHTOKCHKAITI.

Honko 1., ®enopenxo B., Ocram b., OcTam L.

POJIb IJIEMOTPOITHUX PEI'VJISITOPIB LSR2 TA XNR 1338 Y BTOPUHHOMY
METABOJI3MI STREPTOMYCES ALBIDOFLAVUS 1 STREPTOMYCES CYANOGENUS

Jlvsiscokutl nayionanvHuil ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgis, 79005, Yrpaina
imbiaprilia@gmail.com

Popko 1., Fedorenko V., Ostash B., Ostash I. THE ROLE OF PLEIOTROPIC REGULATORS Lsr2 and
XNR 1338 IN SECONDARY METABOLISM of STREPTOMYCES ALBIDOFLAVUS and STREPTOMYCES CYANO-
GENUS. We conducted bioinformatic and genetic analysis of genes encoding Lsr2 and XNR_1338. Transconjugants of
Streptomyces albidoflavus and Streptomyces cyanogenus carrying plasmid-borne copy of these genes were generated
and their initial studies were performed.

Pix Streptomyces - ne rpaMno3uTrBHI akTHHOOAKTEPiT 3 BucOkUM BMicToM GC nap y reHoMi, sKi SBJISIOTh COOO0F0
HaWMOIIMpPEHillle TPUPOHE PKEPENI0 aHTHOI0TUKIB. BUBUEHHS TXHIX T€HOMIB 1M0Ka3aJ0, [0 BOHH MICTSATh BEJIHYE3HY
KIJIBKICTh T€HHUX KJIACTEpiB MPUPOJHUX CIIOJNYK, SIKI HE EKCHPECYIOThCS 3a CTaHIAApTHUX yMOB. BrumBaroun Ha
BTOPUHHUI METa0O0Ii3M, PErylsTOpU AIIOTh Ha JBOX PIBHAX: crienpidHOMY 1uisi Oi0CHHTE3y NEBHOTr0 aHTHO10THKa
i mefiorpornHOMy (TToGanbHOMY). Came MaHIIyJIOBaHHS PErySITOPHAMH T€HaMHU € OZHUM i3 CIOCOOIB aKkTHBAIil
MOBYA3HUX KJIACTEPIB Te€HIB O10CHHTE3y BTOPUHHHUX META0OMITIB.

[TomepenHi qOCTiHKECHHS IPYHTYBAJINCS HAa BU3HAYEHHI OCHOBHUX HYKJICOi-aCOI[IHOBAHUX OUIKIB 1 ITI00aNbHUX
PETYAATOPIB TPAHCKPHIIILiT, K1 3a]TisTHI B aKTHBAIlii MOBYa3HUX KJIacTePiB y Streptomyces. Hykieoin-acomiioBani O1TKH -
HEBEJIWKI PeryJIITOPH TPAHCKPHUIIIIi1, 0 OepyTh y4acTs y mporiecax, noB’ si3anux i3 JIHK, Bkirtodatoun ekcrpecito TeHiB,
3axuct JJHK, pexomOGinamiro / pemapaito, CTpyKTypyBaHHS HyKJIeoiaiB. TakoyX BOHH 3/1aTHI pETyITIOBATH BipyIeHTHICTD,
BTOPHHHUH MeTa0071i3M i cTpecocTiiikicTh. bimok Lsr2 3B’ s13ye AT-0arati JijITHKH i, IK IPaBHIIO, IPUTHITYE SKCTIPECII0
reHiB mpodarie Ta IHIIMX T'E€HIB, YHIKAIBHHUX i mramy. Jenewis rena Isr2 y Streptomyces venezuelae 3ymoBUIIa
AKTHBALIIO I’ SITH KJIACTEPIB, SIKI 3a CTAHAAPTHUX YMOB HE TPAHCKPUOYIOTHCS.

Lle cBiguuth, mo Lsr2 ¢yHKIIOHYE SIK OCHOBHHMU PEryJsiTop JUis OUIBIIOCTI CHeliali3oBaHMX MeTaboiTiB y
S. venezuelae, NpUTrHIUyI04M aKTHBHICTB LUX KJIacTepiB y 1abopaTtopHUX yMoBax. OHaK pojib HyKJIE€O0iJ-acoiHOBaHUX


mailto:imbiaprilia@gmail.com

leHeTnka Ta GioTexHonoris -83-

OinkiB Lsr2 B peryisinii reHiB y Streptomyces i 10C1 TMIIAETHCS 10 KiHIISL HE BUBYEHOIO.

3a ponomoror 0ioiH(GOPMATUBHOTO aHami3y 3’scoBaHO, MmO TeH XNR /338 BusBIs€ TOMOJOTIKO 0
dochomiectepasu i 3abesmneuye riaponiz gocdomiediproro 38’sa3ky. Docdoaiecrepasa, ssky komye reH XNR 1338,
BUSIBIISIE HAWOMIKYY CIIOPIHEHICTH 10 OpTolora Streptomyces sampsonii.

Jlist nocniaaoi poOoTH HaMK BUKOpHCTaHo ABi ma3Mian: pMC109 i3 BcraBkoto reHa /sr2 Ta pTES1338 (mictuts
reH XNR_1338). O6uznei mina3minu BBemeHo y mramu S. albidoflavus 1 S.cyanogenus 3a TOTIOMOTOIO0 MiXKPOIOBOI
koH1oratii E. coli — Streptomyces. Y poO0Ti BUKOPHCTAHO ABa mTaMu S. cyanogenus S136 ta Alanl. llltam S136 B HOpMI
MPOIYKy€ TPW BUAM JaHIOMINUHIB (JarmoMinman A, B i D). Hlram S.cyanogenus Alanl mictuts nenemniro reHa lanl,
1o 3abe3neuye peryisnio 6iocunTe3y Jangominuay A. OTpumano micTts mtamis: S. albidoflavus (XNR_1338), S136
(XNR_1338), Alanl (XNR_1338), S. albidoflavus (Isr2), S136 (Isr2) ta Alanl (Isr2). Ins nocnijpkeHHs: aHTHO10THYHOT
AKTMBHOCTI OTPHMaHMX IITaMiB BUKOPUCTAIN HU3KY (PEPMEHTATHBHUX 1 HE()EPMEHTATHBHUX MMOXHBHUX CEPEIOBHII
KyJbTUBYBaHHS, 30kpeMa, TSA, OM ta SFM. Tect-kynsrypamu ciayrysanu Bacillus cereus 1 Debariomyces hansenii.
VY pa3si Hazekcrpecii reHa [sr2 crnocTepiraivi He3Ha4YHe MiJBUIIEHHS CUHTE3y BTOPMHHHUX CIONYK. TakoX OTpHMaHO
TPaHCKOH toraHT S/36 Lsr2 3 MiJBUIICHUM CHHTE30M CHHBOTO IirMeHTy. Ilomanbini JOCTIPKEHHS CHpsSMOBaHi Ha
BUBUEHHS CaMe [[bOT0 TPAHCKOH FOTaHTa.

Puakin O., Komia O., Ocram b.

MIA MYTAHTU STREPTOMYCES ALBUS 11074 MAIOTb 3MIHEHY BIAIIOBI/JIb
HA PI3HI CTPECOBI YTHHUKHA

JIvgiecokuii nayionanvuull ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. Jlvsis, 79005, Yrpaina
budarahta@gmail.com

Rydkin O., Koshla O., Ostash B. THE MIA MUTANTS OF STREPTOMYCES ALBUS J1074 DISPLAY AL-
TERED RESPONSE TO VARIOUS STRESSES. Post-transcriptional tRNA modifications play a significant role in
bacterial morphogenesis. In Streptomyces albus 11074 the miad and miaB genes encode tRNA(adenosine(37)-N6)-
dimethylallyltransferase and tRNA(N6-isopentenyl adenosine(37)-C2)-methylthiotransferase respectively, involved in
modification of A37 residue in tRNA, . Deletions of these genes lead to changes in morphogenesis, resistance to
antibiotics, diamide and caffeine.

CrpenToMilieT# € OCHOBHUMH IPOAYIIEHTAMHU aHTHOI0THKIB cepen OakTepii. OqHNM 13 HalKpaIuX MOAEIbHUX
00’exTiB € Streptomyces albus. I'onoBHa iioro mepesara - MpocToTa y KyJIbTUBYBaHHI Ta J00pe BUBYEHHUH reHoM. Ha
CBOTOZIHI 0araro BiZIOMO MPO POJIb PI3HOMAHITHUX TPAHCKPHIIIHHUX PETYIATOPIB y Oiloyorii cTpenToMineTiB, ofHaK
Maiike HEBHBUCHOIO 3aJMIIAEThCA POJb MoCT-TpaHcKkpunuiiHoi Moxudikanii TPHK. Binomo, mo TPHK OGaxrepiit
3a3Ha€ pi3HOMAHITHAX MO ]iKamiid y mporeci cBoro xo3piBaHHs. Y mpomy 3anisHo Bif 1 mo 10 % reHiB, Mo KOAYIOTh
Oinkm, ams OakrepiftHUX reHomiB. HaiiOinmem momudikoBanmmu € 34-ta i 37-ma mosunii y TPHK. Hami momepenni
JIOCTIDKEHHS BHUSIBIJIM, IO MYyTallii 3a TeHaMu miaA Ta miaB, siKi IPEHUTIOIOTH 1 TIOMETHIIIOIOTh 3aJIUIIOK aJeHIHY B
37-i mosuuii TPHK,  ,, MaloTh 3Ha9HMH BIIMB HAa BTOPHHHMA METa00Mi3M i ciopoyTBopeHns B S. albus (Koshla O. et
al., 2019). I1s poboTa € MPOJOBKEHHIM BUBUEHHS BIACTUBOCTEHN mia MyTaHTIB.

Mera po6oTu — 3’CyBarTH, SIK BILTMBAIOTh HA PICT i CTIHKICTh A0 PI3HOMaHITHUX CTPECOBHX YMHHHKIB y S. albus
nenenii reHiB miaAd ta miaB.

Y po0oTi BUKOPUCTAHO IITAMHU 3 JIeJIENisIMU TeHIB miaA abo miaB, noABIHHUNA MyTaHT 1 AUKUi THIT Streptomyces
albus SAM?2. BusiBuinu, mo MyTanti AmiaA ta AmiaAB 3a tpuBanoro (10 ni6) KkynsruByBaHHs B 1 % arapu3zoBaHoMy
cepenosutti GYM (GpopMyrOTh KOJIOHIT y CTEPHIBHUX 30HAX KOJIO JUCKIB 3 JCSKUMH aHTHOIOTHKAMU Y 3HAYHO BUIIIHX
KUTBKOCTSIX MOPIBHSHO 3 JUKAM THIIOM. Tak camMO MOABIMHHNA MyTaHT AmiaAB € 4yTIuBINIAM 10 JBOX TOKCHYHHX
PEYOBHH pi3HOTO THITY Aii: Kodeiny (momkomkenns nimicHocti JIHK) (Quifiones-Gonzalez CA et al., 2019) ta niaminy
(okuCHEHHS TUCYAb(ITHUX MICTKIB y Oinkax). Hapa3i Hemae OsICHEHHS, 90My MYTaHTH MAOTh IiIBUIICHY CTIHKICTh
JI0 aHTHOIOTHKIB 1 3HIKEHY — 10 KodeiHy Ta miamimy. Mu mpummyckaeMmo, o MiCTpaHCIIALisA OUIKIB, BUKIIMKaHA mid
MyTaIlisIMH, BiZlirpa€ TIEBHY pOJb y BCiX BHABICHHX 3MiHaX. [1]o0M oTpuMaT qoKa3 MICTpaHCIAMIl y MyTaHTax, MU
BHUKOPHCTAJIH PEIIOPTEPHY CHCTEMY Ha OCHOBI TeHa ITIIOKYPOHITa3M gusA, y BITKPHTI paMIli 3YUUTYBaHHS SKOTO IPyTHIt
abo 286-1 KOmOHUW 3aMiHEHI Ha CTOMN-KOAOH. BUsBMIM, IO piBeHb B-ITIOKYpOHiZa3HOI aKTUBHOCTI mTaMiB AmiaAd
Ta AmiaAB Bumni, Hix y SAM2. OTxe, Halll pe3ynbTaTd BKa3ylOTh Ha MiABHIICHY cympecito kogoHa UAG y mia
MYTaHTIB IOPIBHIHO 3 BUXIHUM LITAMOM.

Cipoxa JI., I'opoauna O., Jlo:xkko ., Kapnos II., JdiBmuuus JI.

JIOCJIIJKEHHS TIATOTEHHOT'O EGEKTY MYTALIIM Y TEHAX AR TA WTI
Y ITALIEHTIB 13 IOPYIIEHHAMU PO3BUTKY CTATI
Inemumym monexynapnoi 6ionoeii i eenemuxu, HAHY
8yn. Axademika 3abonomuoeo, 150, m. Kuis, 03143, Yxpaina
di.siroha@gmail.com
Sireokha D., Gorodna O., Lozhko D., Karpov P., Livshyts L. INVESTIGATION OF PATOGENIC IMPACT
OF MUTATIONS IN AR AND WT1 GENES IN PATIENTS WITH DISORDERS OF SEX DEVELOPMENT. Dis-
orders of sex development (DSD) are a various group of conditions with atypical development of reproductive system.
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Values of DSD differ from 0,02 % to 1,7 %. We have analyzed novel mutation X:67722884 T/G I1e836Ser (GRCh38)
in androgen receptor (AR) gene, detected in patient with Androgen insensitivity syndrome (AIS) by Sanger sequencing,
and novel de novo mutation 11:032413528 T/C (GRCh37) in Wilms tumor 1 (WT1) gene detected by WES (Whole
exome sequencing). Using bioinformatical tools, we determined these mutations as pathogenic genetic factors of DSD.

Hopymenns po3eutky crarti (DSD, Disorders of sex development) € po3MaiToro Tpymnoro KIiHIYHUX (EHOTHIIIB,
SIKI XapaKTepU3YIOThCS MMOPYIICHHSIMH PO3BUTKY OpraHiB penpoxyktusHoi cuctemu (Hughes, 2019).

3a pi3HUMHM JaHUMH, YaCTOTa HOBOHAPOKECHUX 3 MOPYIICHHSIMH PO3BUTKY cTari KonmBaeThes Bix 0,02 % mo
1,7 % (Blackless, 2000). ITamieatn 3 DSD crpaxkgarors Ha OE3IDIIAHICTH 1 MalOTh MiIBUIICHUH PU3UK paKy TOHAJ.
Hapasi BctanoBieHo 158 BimoMux reHiB, MyTallii B SKHX 3aITydeHi 10 TaToreHesy, cepen skux AR (Androgen receptor)
ta WT1 (Wilm’s tumor 1). O6uaBa OinKu, M0 KOAYIOTHCS MU T€HAMH, € TPAHCKPUIIIIHHAMHU (pakTopaMu. Y TOH
gac sk WT1 Gepe y4acTh y pO3BUTKY YPOTEHITAIbHOI CHCTEMH 1 aKTUBYE psif TeHiB-pocToBuX (akTopis (Kim, 2007)
HE3aJIeKHO Bif cTaTi, AR 3amydeHuit 1o qudepenmiarii Ta po3BUTKy donoBidoro penoruny (McEwan, 2016).

Mera Hamoi poOOTH - AOCTHIANTH HOBI TEHETHYHI YMHHUKH TatoreHesy DSD i MonexymsipHy mpupomy
MIATOTEHHOCTI 3HAWJCHUX MYyTalill Y KOTOpTi 23 maIieHTiB 3 YKpaiHu.

VY 4 namienTok (46,XY, SRY+) 3i cuHAPOMOM HEUyTIMBOCTI 10 aHmporeHiB (Androgen insensitivity syndrome,
AIS) y pesynsrati cexBeHyBaHHA 3a CaHrepoM y TeHI AR HaMH BHSBICHO paHIlle OMHCaHi: CeHMCEHC-MYTAaIlilo
X:67723745 C/T Cep889= (rs137852594) (Hellwinkel, 2001); wmicceHc-mytamii X:67722905 T/C Ine843Tpe
(rs9332970) (Weidemann, 1996), X:67722943 C/T Apr856Lluc (rs886041132) (Malmgren, 2008), a Takox pasimie
He ommcaHy MicceHc-myTatiro X:67722884 T/G Lme836Cep (GRCh38). Ils myramis Oyia moka3aHa K IMOTCHIIIIHO
MmaToreHHa TakuMu npegukTopam, sk SIFT, PolyPhen i Mutation Taster. Takok mokazano MoxxiuBe GochoprTroBaHHS
HoBoro Cepuny kinazamu PKC, MAPK, CDK1, CDK7, CDK9, Akt, o Bxe Bigomi sk Taki, mo ¢pochopumoroTs AR
1 BIUTMBAIOTH Ha HOTO (PYHKIIIOHYBaHHS. TakoX BapTo 3a3HAYMTH, 0 3aMiHa [1e836Cep cripuumHioe 301TbIICHHS Ha
1,58 A Bimcrani mMix panukaxamu 836 aminokuciotu Ta @er916, mo mokazaHUH K KPUTHIHAN 115 (PYHKITIOHYBaHHS
oinka (Tahiri, 2001).

VY mamienra (46,XX, SRY-) 3 KIiHIYHIMH O3HaKaMH TOHAJAJIbHOTO mucreHe3y, B pe3ymsrati WES (Whole
exome sequencing, TOBHOCK30MHE CEKBCHYBAHH:), BUPIBHIOBAHHS Ta ()iIBTPYBaHHS OTPUMAHOI MOCITIIOBHOCTI 3a
JIOTIOMOTOI0 TIporpamHoro 3abe3nedeHHs VarSeq (Golden Helix), Oymo BusiBIEHO de novo celiM-CeHC MyTalilo TeHa
WTI 11:032413528 T/C (GRCh37), mo panime He Oyma omucana. OCKUTBKH BKa3aHa MyTalis € CHHOHIMIYHOIO
3aMiHOI0, a TAKOXK Y 3B’SI3KY 3 THM, IO JUTS TAHOTO TeHA TaKOXK BiZOMIi Pi3HOMAaHITHI aTbTepHATHBHI TPAHCKPHIITH, OyII0
BHPILIEHO TIEPEBIPUTH MYTAIlIF0 HAa MOXXJIMBHI BIIMB Ha CIIAMCHHT.

Hawmu BCcTaHOBIIEHO MTOPYIICHHS CAalTy po3Mmi3HABaHHA I Oinka crutaticocomu SRp40, 1m0 cipuauHioe BTpary
omHOTO 3 IMHKOBUX nankliB y JTHK-3B’s3yBasisHOMY JOMEHI Oinka.

Taxum yuHOM, BUSIBIICHI HAMH HOBI MyTaHTHI BapiaHTH reHiB AR i WT1 HeoOXinHO po3mIsiaaTy K HOBI YHHHUKA
maroreHe3y y namieHTiB 3 DSD.

CxeopiuoBa M.!, Ticreuok C.!, ®exopenxo B.!, Tumuyk 1.2, Koneunuii }0.2, I'pomuxo O.!

PIBHOMAHITTSA AKTUHOMILETIB PU3OCDEPU DESCHAMPSIA ANTARCTICA E.DESV. (AHTAPKTUKA)
TA IXHS AHTUBIOTUYHA AKTUBHICTb ITPOTU MYJIbTUPE3MCTEHTHUX
IITAMIB XBOPOBOTBOPHUNX MIKPOOPI"AHI3MIB
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Skvortsova M., Tistechok S., Fedorenko V., Tymchuk I., Konechnyi Y., Gromyko O. DIVERSITY OF
ANTARCTIC ACTINOMYCETES FROM DESCHAMPSIA ANTARCTICA E. DESV. RHIZOSPHERE AND THEIR
PROPERTIES AS THE PRODUCERS OF ANTIBIOTIC COMPOUNDS. In this study we present results of 16S rRNA
gene sequencing of isolates. Using the data obtained, we can more clearly evaluate the correlations between the genus
and antibiotic properties of the strains. Furthermore, 11 strains of actinomycetes from Umezawaea genus were isolated
for the first in the Antarctic. Further studies of such rare genera have the prospect of discovering completely new bio-
logically active compounds.

Bucoka yactora crnianaxiB iHGEKIIHHUX 3aXBOPIOBAHb JHOAUHM, SIKI BAKKO IIIIAIOTHCS JIIKYBAaHHIO HASBHUMH
Ha CHOTOJIHI XIMIOTEparneBTUYHUMH IIpenaparamMi, 3yMOBJIEHA IMOCTIHHMM BHHHKHEHHSM MYJIBTUPE3UCTEHTHUX
mTaMiB TaTOTeHHUX MiKpoopraHi3miB. bakrepii mopsaky Actinomycetales — no06pe BimoMi MPOAYIEHTH MIUPOKOTO
KoJIa aHTUOI0THKIB, (pepMEHTIB Ta iHIMX 0i0JIOTIYHO aKTUBHUX croiyk (Matsumoto A., 2017). AktuHOOaKTEpii, SIKi
HACEJSI0Th MaJI0 BUBUEHI MPUPOAHI Oi0TOMH, Taki K AHTApKTHAA, BUKIUKAIOTH Jeali OUTbIINN HayKOBUH iHTEepec
3 monALy (hi3i0J0TiYHUX 0COOMMBOCTEH 1 IXHIX BIACTUBOCTEH SK MPOAYLEHTIB. PilKicHI BUIM MiKpOOpraHi3MiB, sIKi
3 OLIBIIOI0 WMOBIPHICTIO MOJKHA BUIUIMTH 3 YHIKaIbHUX O10TOIIB, MOXKYTh OyTH MPOMYIICHTAMH HOBUX 0i0JIOTIYHO
AKTUBHUX CIIOJIYK 13 paHillle He OMMCaHUM MEeXaHi3MOM Jii.
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Merta Harioi poOOTH - OLIHUTH PI3HOMAHITTS aKTHHOMIIETIB pusocdepu D. antarctica E. Desv. o. [aninges
(AHTapkTHKa) 1 BMBYMTH IXHI aHTHOIOTMYHI BJIACTHBOCTI NPOTH MYJBTHPE3UCTEHTHHX HITaMiB XBOPOOOTBOPHHX
MIKpOOpraHi3MiB.

Y nonepenHix A0CHiKeHHX 31 3pa3kiB puzochepu D. antarctica E. Desv., 310paHux Ha TEpUTOPIl aHTAPKTHUHOTO
o.Taminges (65.245875°,64.257505°), Oyno BuineHo 43 i30514TH. Y 1IbOMY TOCITIPKEHHI B pe3y/IbTaTi (hiJI0reHeTHIHOTO
aHaii3y nociuigoBHocreii reHa 16S pPHK Bunineni izonstu adiniioBaHo 10 11’TH POJIB aKTHHOMILIETIB: Streptomyces
(17 i3omstiB), Umezawaea (11 i3oms1tiB), Micromonospora (8 i3onariB), Kribbella (5 i30ms171iB) i Micrococcus (1 i30m4rt).

Jlyist BUBUSHHSI aHTUMIKPOOHOT il 130J15TiB BUKOPUCTAHO MYJBTHPE3UCTEHTHI IITaMU 30yJHUKIB IIMUTAIBHUX
iHpekuiid. 60,5 % i30Jb0BaHUX AKTHHOMILETIB 3aTPUMYBAJIM PICT XO4a O ONHOTrO 3 BHKOPHCTAHUX TECT-INTaMIB.
JlociipkeHo po3Mois i3055TiB 332 CIIEKTPOM aHTHOIOTHYHOT aKTUBHOCTI B MEXax POJIB, SKi BOHH MPEACTABISIOTh. 4
3 5 i3omaTiB pony Kribbella npnOIM3HO B OJHAKOBIM MPONOPLIT IPUTHIYYBAIH KOXKHY 13 TECT-KYJIBTYD, 32 BHHSITKOM
C.albicans, Ky He IPUTHIYYBAaB JKOJCH 130JAT 1[Or0 poxy. Cepen CTpenTOMIlIeTiB HAHOIIbIIe 130JIATIB 3aTPUMYBaJIH
pict MRSA (36,8 %) i C.albicans (10 26,3 %). Tpu i305situ 115010 pony (15,8 %) Oynu anTtaronicramu P. aeruginosa
1 Mo omHi#l KyJbTYpi 3aTpumyBaiu pict E. coli 1 B. cepacia complex. TlonoBuHa i307TiB, adiiioOBaHUX IO POIY
Umezawaea, Oynu 31aTHI IPUTHIYYBaTH PICT YCIX BUKOPUCTAHUX Y POOOTi TecT-KylbTyp. 60 % 130114TiB, 1110 HaJIE)KATh
1o Micromonospora sp., Oynu anraronicramu MRSA, E. colii C. albicans. [IpeacraBauk pony Micrococcus 3aTpuMyBaB
pict nume C.albicans. OTpumaHi JaHi CBi4aTh MPO HAsABHICTH y pusochepi D. antarctica E. Desv. 3HauHOT KUTBKOCTI
AKTHHOMILIETIB PiJKICHOTO 1 Majo BHBUeHOTO poay Umezawaea. BusiBeHHH NIMPOKWHA CHIEKTP aHTUMIKpOOHOI il
JIOCITIKYBaHUX 130JIATIB, 0c00muBO Umezawaea spp., BITIKPUBA€E EPCIICKTUBH 15 IOAAJIBIIIOTO IXHBOTO TOCIIIKCHHS,
0COOJIMBO 3 MOy CKPUHIHTY HOBHX O10JIOTIYHO aKTUBHHUX PEYOBHH.

Turtenko H.

[IOJIIMOP®I3MU 3A SSR-JIOKYCAMU JJ1 IJEHTUDIKALIIT
IHTPOTPECUBHUX POCJIUH TRICTICUM AESTIVUM/ TMIGUSCHOVAE
Hayionanvnuti Ynieepcumem «Kueso-Moeunancvka Axademisny
eyn. Cxosopoou, 2, m. Kuis, 04655, Yrpaina
nataliia.tytenko@ukma.edu.ua

Tytenko N. SSR-loci are broadly used in genetic research in particular in the genome structure analysis for an
introgression presence. In the present paper, it has been shown that the DNA amplicon spectra of F1 hybrids (7riticum
aestivum (AABBDD) x T. miguschovae (AAGGDD)) obtained with the primers to the chromosome-specific loci of
microsatellite repeats do not always demonstrate an additive character (variance) compared to parental spectra. This
reduces the ambiguity of conclusions regarding the genome structure of hybrids from wide hybridization.

Haiine6e3nednimmm cepes; 3aXBOPIOBAaHb 3JIaKiB, SIKI BUKINKAIOTh (iTornarorenn Fusarium, € ¢y3apio3 Kojoca,
acoIIfOBaHMH 13 HAKONMMYEHHSIM MIKOTOKCHHIB y 3epHi. CTIHKICTh 10 PO3BUTKY 3aXBOPIOBAHHS Ma€ KUIbKICHHUH
xapakTep. Y mmeHwmi M’skoi Biamosimai QTLs kapToBaHi Maibke Ha BCIX XpOMOCOMax, i OCi HEMae JiHid, ki O
XapaKTepU3yBAJIMCS ITOBHOIO PE3UCTEHTHICTIO. Po3mmpenHs myiy TeHiB cTifikocTi 70 ¢y3apiody 3a paxyHOK iXHBOI
iHTpOTrpecii BiJi IMKOPOCINX POANYIB - €(DEKTUBHUM HAIIPSIM CTBOPEHHS TaKHX JIHIH.

Oco011BO TIEpCTIEKTHBHI JUIsl BAKOPHCTAHHS K JKepesia TeHiB CTIMKOCTI CTiHMKI ITYYHO CTBOPEHI reKcaruoinHi
amdigumioinm, 30kpema, Ttiticim miguschovae ZhirAAGGDD), sxi yTBOpIOIOTh (EpTHIBHMX HAIIAAKIB HPH
CXpeEIlyBaHHI 3 NIICHUIICIO M SKOIO.

Bin cxpertyBanns nenmii M’sxoi coptie Brana i Ilanna 3 murenumero Mirymosoi Oyso otpumano riopuam F,
1 (epTIIIBbHI HAIIAAKKU HACTYITHHUX MOKOJTiHG. ['i0pnaHi Hamanku, CTidki 1o ¢y3apiosy, MalOTh OyTH BUBYECHI CTOCOBHO
CTPYKTYpH IXHIX T€HOMIB Ha HAasBHICTb i TOMEOJIOT1YHY HAJIC)KHICTh Yy)KHHHOTO XpOMaTHHY. MiKpocaTeliTHHI aHaIi3,
e(eKTUBHUH IHCTPYMEHT KOHCTarallii rnepeOy 0B y KOHKPETHUX XPOMOCOMAaxX I'eéHOMY, MOXe OyTH BUKOPHUCTaHHH 3a
YMOB TTOIIMOp(i3My CIIEKTpiB aMILTIKOHIB, OTPUMAHMX 13 NMpaiMepaMu 10 XpOMOCOMOCIICIIH(IYHUX MapKepiB, MK
KOMIOHEHTAMHU CXPENTYBaHHs, BUKOPHCTAHHX I OTpUMaHHs Tiopuais F . IlomMop)HAMH BBaN)alucs CHEKTPH,
KOJIN aMIUTIKOHW Majlil pi3Hy pyXiuBicTh (moBHa iH(opmaruBHicTh) abo JIHK omHOro KoMmoHeHTa cXpeuryBaHHS
He (opMyBaja aMILUTIKOH (HETIOBHA iH()OPMATHBHICTh, €()EKTUBHA JIMIIE SKIIO HYJIb-aJIelIeM XapaKTepPH3y€eThCS COPT
meHnni M’sxoi). Cepen 52 nepeBipenux SSR nokyciB, crienudigyHnx 10 XpOMOCOM YCiX CEMH TOMEOJIOTIYHUX TPy
MIIEHXII M’gK0i, He OyJI0 OTPUMAaHO MPOAYKTIB amIuTidikanii 3 npaimMepamu 1o 10 3 HuX. st TOMEONIOTIYHUX TPy
1,2,3,4,5, 6,7 ineaTudikoBaHo iHGOPMATHBHUX JIOKYCIB 3, 2, 0, 1, 3, 2, 2 BignoBigHo. SSR-IIOKYCIB 3 00MEKEHOIO
e¢exTuBHOIO iH(OpMaTHBHICTIO Oyio 3Halngeno 1 i 3 mns xpomocom romeonoriyaux rpyn 2 i 3. SSR-nokyci 3
00MEeXEeHOI0 Ta Hee()eKTUBHOIO 1H(OPMATUBHICTIO BUSBICHO | 12 17151 TOMEOJIOTIYHUX IpyI XpoMocoM 4 1 6. Pemra 32
JIOKYCH BHSIBIIICS HEIH(OPMATHBHUMU depe3 30ir po3Mipy HpOAyKTiB aMInTidikarii B eleKTpoopeTHIHOMY CIIEKTPi
ammikoniB JJHK 3 BiamoBigHUME mpaiiMepamu.

AJteni MiKpOCaTeTITHAX JIOKYCIB yCTIaaKoBYIOThCA K KonominanTHi. OTxe, JIHK pocinn F| Mae 1aBatu kaptuny
amrnTidikariii, sika € aTUTUBHOIO MK CIIEKTpaMu 000X 0aTbKiBChKUX TeHOTHIIB. JJIs AEIKUX MIKpOCATEIITHUX JIOKYCIiB
(Xgwm311-2A, Xbarc124-2A, Xwmc285-4D, Xgwm179-5A, Xbarc86, Xwmc434-5D) crieKTpH aMIUTIKOHIB, OTPUMaHHX
3 JIHK pocnun F| Bin cXpenyBanHs COpTiB MIEHHMII Ta NIIEHKIT MirymoBoi, He ABIAIM COO0I0 aTUTHBHY KapTHHY
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CIEKTpiB OaThKiBCHKHX ()OPM, a NEMOHCTPYBANW NEsKi BIAMIHHOCTI BiJl Hel: BiJICYTHICTh OJHOTO 3 aMILTIKOHIB,
BJIACTHBUX KOMIIOHEHTaM CXpEllyBaHHS, a00 MOSBY IONATKOBHUX aMIUIIKOHIB y crekTpi. OTpuMaHi pe3yinsraru
MOKa3yI0Th, 110 HEaAUTHBHICTh T1IOPHIHUX T'€HOMIB CTOCOBHO T'€HOTHIIIB, BUKOPUCTAHUX Ul IXHBOTO OTPHUMAaHHS,
3apeecTpoBaHa paHinie sk Ha piBHI Kinbkocti JIHK, Tak i Ha piBHI ekcnpecii I'eHiB, MOMHMPIOETHCS TaKOXK Ha JIOKYCH
MikpocareniTHuX moBTopiB. Llei dakt ciig BpaxoByBarH miJ 4ac cpod BHKoprcTatd SSR-JIOKycH SIK eleMeHTH, 10
MapKylOTh XpPOMOCOMHI JUISTHKH, B TOMY YMCIIi IHTPOTPECUBHOTO TIOXO/KEHHSI.

Ilakyn JI., CupBartka B., ®egopenko B.
BIOJIOTTYHA 151 CITOJIYK LIEPIIO HA TPYHTOBI BAKTEPII

Jlvsiscokutl nayionanvHuil ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
dashashakun010@gmail.com
Shakun D., Syrvatka V., Gromyko O., Fedorenko V. THE BIOLOGICAL EFFECT OF CERIUM COM-
POUNDS ON SOIL BACTERIA. Cerium is a chemical element from the group of lanthanides, which has order number
58 and is a member of the group of rare earth metals. The main aim of the study was to investigate influence of different
cerium compounds in concentrations 0,01-10 mM on soil bacteria.

IpynroBi Gakrepii, 30KkpeMa, aKTMHOMILIETH MPOAYKYIOTh PI3HOMAHITHI HaTypaybHi NMPOLYKTH — BTOPUHHI
MeTaOoMiTH: aHTHOIOTUKH, (YHTIWIN, MPOTHPAKOBI PEUYOBHHHU, CTUMYISITOPH POCTY POCIHH, MO IITHPOKO
BHKOPHUCTOBYIOTHCA y (papMarieBTHYHIHI MPOMHCIOBOCTI 1 CLTBCEKOMY TocriofapcTsi. [loTeHIian oTpuMaHHs 610JI0TI9HO
AKTUBHUX PEYOBHH € HEJOOLIIHEHUM Yepe3 «MOBYA3HI» KIIACTEPH TeHiB, IO HE EKCIPECYIOThCS 3a 3BHYAilHUX YMOB
KyJIBTHBYBAHHS MIKpOOPTraHi3MiB. Y pi3HHX IITaMaxX aKTHHOMILIET HasiBHI Oubire 20-TH KIacTepiB, sIKi KOIYIOTh BioMi
a6o mepeabadeHi NUIIXK OI0OCHHTE3y BTOPUHHHAX META0OMITIB, MPOTE aKTUBHO MPOAYKYIOTHCS TUTBKH 3-5 010JIOTIYHO
aKTUBHUX NPONyKTiB. ToMy akTyalbHHM € BUBYCHHS DEryisillii BTOPHHHOTO MeTaboli3My, 30KpeMa, aKTHBALlis
MPOMYKIIiT Oi0JOTIYHO AaKTUBHHUX PEUOBHH Yy Pi3HHUX IITaMaX IPYHTOBUX OaKTEpild.

€ pi3HI migxoaw AN aKTHBALii eKcIpecii «MOBYa3HHMX» KJIACTEpiB T'eHIB, 30KpeMa, TeHeTHYHI, XIMiuHI Ta
GionoriuHi MeTou. 3aCTOCYBaHHS PEYOBHH Pi3HOI XIMIYHOT IPUPOAN, HyTPIEHTIB 1 cIeu(iYHNX CHOIYK ISl CKDHHIHTY
HOBHX Oi0JIOTIYHUX MPOAYKTIB - 1€ MIEPCIIEKTUBHUN HANpPsIM O010TEXHOIOTIYHUX NOCHTiIKeHb. [loka3aHO MO3UTHBHUN
BIUIUB PiJKO3E€MEIbHMUX €JIEMEHTIB Ha AaKTHBAlLil0 OIOCHHTE3y BTOPHHHOTO MeTabomi3My. 30Kpema, BHSBICHO
TTO3UTHBHUI BIUIMB CKaH[II0 Ha aKTUBALII0 «MOBYa3HHUX» I'€HIB y IIPENICTAaBHUKIB po1y Streptomyces sp. AKTyalbHIMHA
€ IOCIHiPKCHHS BIUIMBY IHIIAX PIAKO3eMEIBHUX METANiB, 30KpeMa, Lepio, Ha IpyHTOBi Oakrepii. Tomy meroro
JOCTiKeHHST OyJI0 BUBYCHHS JIii Ha IPyHTOBI OaKTepii CIOIyK LEpiro B pisHUX KOHIEHTpamisx. Llepiil - mpeacTaBHUK
PIAKO3EMENBPHIX EJIEMEHTIB 13 TPYIH JIAHTAHOIMIB (MOPSAAKOBHHA HOMEp 58), M0 HE Mae BHPaKEHOI Oi0NOTidHOT
HEOOXITHOCTI B XKUTTEAISIIBHOCTI MIKpOOpraHi3MiB. BimoMo, 1110 HaHOYaCTHHKAM IEpi0 BIACTHBA aHTHOAKTepialbHA
Iist, 30KpeMa, Y 9YaCTHHOK po3MipoM He OinbIe 51 HM i He 3B’s3aHUX 3 IHIIAMU XiMI9YHUMH PEUOBHHAMH.

Yei ekcriepiMeHTH MpoBeieHo Ha 6a3i Konekmii KyneTyp MikpoopraHi3MiB IpoIyLIeHTiB aHTHO10THKIB (Kadenpa
TCHETHKU Ta OioTexHomorii JIbBIBCHKOTO HANiOHANBHOTO yHiBepcHTeTy iMeHi IBana ®panka). Buuamm kpuBi Ta
XapakTep pOCTy IPYHTOBHX OaKTepii 3a YMOB BIUTHBY PI3HUX CIIONYK IEpil0 (XJIOpUAY, HITpaTy W OKCHIY IEpito)
B pizHux koHmeHTtparnisx (0,1-10 MM). BcTaHoBIleHO [Iit0 Iepito Ha THAYKII0 OKCHAATHBHOTO CTPECY B IPYHTOBHX
Oakrepiii. PesynpraTu 1oCiiIKeHb BKa3yIOTh Ha TOJICPAHTHICTh IPYHTOBHUX OaKTEpil JO BHCOKMX KOHIICHTPAIIIH CITOIYK
Lepiro.

Illementok A.

BJIACTUBOCTI CTPEIITOMILMH-CTIMKUX MYTAHTIB STREPTOMYCES ALBUS J1074,
OTPMMAHUX METOJAMU T'EHETUYHOI IHXKEHEPII TA CEJIEKLIII
JIvgiecoruii Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovrozo, 4, m. JIvsis, 79005, Vkpaina
nastya.shem@ukr.net

Shemediuk A. PROPERTIES OF STREPTOMYCIN-RESISTANT STREPTOMYCES ALBUS J1074 MU-
TANTS OBTAINED BY GENETIC ENGINEERING AND SELECTION METODS. In this study, we present com-
parative characterization of Streptomyces albusthat contain the same point mutation K88E in 7psL gene but created
in different way: using genetic engineering metods (S. a/busK88E) and search of spontaneous streptomycin resistant
mutants (S. albusKO-1297). Therefore, S. albusKO-1297 have higher index of antibiotic activity than S. albusK88E
that show their diversity. Further studies have the prospect of discovering differences in their genomes.

He3spaxkaroun Ha CTPiMKi TEMITH PO3BUTKY MEAUIIMHH Ta O10TEXHOJIOTI{, B OCTAHHE JECATHIITTS CIIOCTEPITaeThCs
3pOCTaHHS PiBHS PE3UCTEHTHOCTI MAaTOTCHHWX MIiKpPOOpraHi3MiB 10 OiLMBIIOCTI BimomMux aHTHOioTHKIB (Shima J,
1996). Lls mpobrema CIOHYKae A0 TOIIYKy H po3poOKM HOBHX MiIOYMX IperapaTiB i Momudikarlii BKe HasBHHX.
lonmoBHMMH TIpOAyIIEHTaMH AHTHOIOTHKIB € TPaMIIO3UTHBHI Oaktepii pomy Streptomyces. JleTanbHilie BHBYCHHS
MOJICKYJIIPHHUX TPOIIECiB, MEXaHI3MiB PETYIIAIT CHHTE3Y € IIePeTyMOBOIO BUABJICHHS HOBHX KJIACiB CTIONYK i CTBOPEHHS
MpOMHCTIOBUX mTaMiB. OFHHUM i3 JOBENEHMX CHOCOOIB OTPHMAaHHS IPOMHUCIOBHX NPOAYICHTIB aHTHOIOTHKIB €
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MYTaHTH CTPENTOMINETIB, SIKi MICTATh MyTallii reHa rpsL, mo xoaye pudocomuuit 6iok S12. Y 1996 p. smoHcbkuit
npodecop Kozo Oui BUSBHB HU3KY aJeiB rpsL, 0 CTUMYJIIOIOThH MPOAYKIIiF0 aHTHOI0THKIB. HasiBHICTh IIMX MyTaIliit
y pi3HuX OaKTepii 3yMOBIIOE 3MIHY TOYHOCTI TpaHCJIsILIi, 3MIHY aKTHBHOCTI OKPEMHX METa0OJIIYHUX HUIsXiB. Bijok
S12 - yacTHHA TUHAMIYHOTO CalTy ICKOIyBaHH, /¢ 3a0e3euy€eThCs IPABUIIbHE PO3ITi3HABAHHS KO/OHIB. Lle mosicHioe
BIUIMB 7psL-MyTalliif Ha TOYHICTh TPAHCJIALIT, X0U IMOCIIJOBHICTh MOJiH BiJ MyTalild 10 3MiHU aKTUBHOCTI OKPEMHX
MeTaboJIIYHUX IUISXIB 10Ci TOTpedye AeTanbHOro BuB4eHHs. CIIOHTaHHI MyTaHTH 3a 7psL-reéHOM NOTEHIIHHO MOXKYTh
HeCTW W iHII MyTauii, HeoOXiJHI JUIs 30aJaHCOBaHOI, HOPMAJIbHOI KUTTEAISUIBHOCTI KIITHHU. HasBHICTH KITBKOX
MyTalid MO)XX€ HaJaTH NepeBary CIIOHTAHHOMY MYTAHTOBI IMOPIBHSHO 31 CTBOPEHMM IITYYHO I'€HOM, HAIpHKJIAL,
METOZIaMH F'€HETUYHOT 1H)KeHepii, 1 Takuil mTaM Oyne nmpoaykTuBHimmM. OHaK Ha CHOTOJHI B HAyKOBIii JtiTeparypi He
OIMCaHO NOPIBHSAHHSA PsL-MyTaHTIB PI3HOTIO NOXOKEHHS, SIKI MICTHIN O 1I€HTUYHY 7psL-MyTawito.

Y po0oTi BUKOHAHO MOPIBHSJIBHY XapaKTEPUCTUKY MYTaHTIB Streptomyces albus, sKi MICTATh OJHAKOBY
ToukoBy MyTauito K88E B reni rpsL, aje cTBOpeHi pi3HUMH METOJIaMHU: 33 IOTIOMOT'OI0 METOJIIB FeHHOT iHxeHepii (S.
albusK88E) 1 3a 1011oMororo nouryKy MyTaHTiB, CTIHKUX 10 crpentominuny (S. albusKO-1297), cepen cioHTaHHUX
mytanTiB (Lopatniuk M, 2019). [locnimpkyBaHa MyTarisi BUSBISETbCS Y 3MILEHHI 3aJIMIIKY JII3UHY Ha DIyTamar y
88-My nonoxenHi pubocomHoro Oinka S12. Taki Myranii y cTpenToMileTiB cHpspkeHi 3 ()EHOTHIIOM HaIIPOAYKIIT
aHTuOiotukiB. OOpaHa TeMa poOOTH aKTyajbHa, OCKUIbKHM MOB’si3aHa 3 MPOOJIEMOIO MiABUIIEHHS HPOAYKTHBHOCTI
HITaMiB-POAYIIEHTIB aHTUOIOTHKIB.

VY pesynbrari poboTu BusBIeHO, 1m0 S. albus KO-1297 mae BuIl MOKa3HHKH aHTHOIOTHMYHOI aKTUBHOCTI,
HDK IITaM, CTBOPEHHMH MeTolaMH T'eHEeTH4HOI imxeHepii. Lle Bkazye Ha HasBHICTh JONATKOBUX MyTalidl y reHoMi
CIIOHT@HHOTO MYTAaHTa, BUSBJIECHHS SKUX CTAaHOBHTh HEAOMSKHUH TEOPETUYHUI 1 NMPaKTHYHHUN iHTEepec. Y MMpLIOMY
PO3yMiHHI poOOTa CBIAYMTH NPO Te, IO T€HOMH MYTaHTIB OakTepid, OTPUMaHMX METOAaMH TPaJULiHHOI CeneKii,
MOXKYTh MICTHTH CKJIaJIHI HA0OpU MyTalliif HaBITh MICIIs OJHOrO LUKy BifgoOopy. Lli MyTauii MoXyTh OyTH BigMiHHI Bij
THX, 1[0 JOCTYIHI 3aBASKH METOIaM TeHETUYHOT 1HKEHEPii.

Il kasp A., Cepra C.
WOLBACHIA BITJINBAIOTH HA KIJIBKICTh OBAPIOJI V S€YHUKAX
DROSOPHILA MELANOGASTER
Kuiscoxuii nayionanvnuii ynisepcumem imeni Tapaca [llesuenka
HHI] «Ilncmumym 6ionozii ma meouyunuy
8yn. Bonooumupcoka, 64, m. Kuis, 03022, Yxpaina
4ypadyps99@gmail.com
Shkliar A., Serga S. WOLBACHIA AFFECTS OVARIOLE NUMBER IN DROSOPHILA MELANOGASTER.
The bacterial symbiont Wolbachia is harbored by a wide variety of invertebrates, affecting their reproductive functions.
For the first time, in this study, we showed the impact of Wolbachia on the ovariole number, which in turn might af-
fect the number of offspring and spread of bacteria in populations. We revealed that Wolbachia infection with wMel
and wMelCS genotypes results in a 2-fold increase of ovariole number in isofemale lines from the natural Drosophila
population of Uman city.

Bakrepii pony Wolbachia — ne ennocumOioTnuHi anbda-nporeobaxTepii, sSKi MEpenaroTbes 37e0iTbIIoro
TpaHCOBapiaJibHO 1 1H(DIKYIOTh BEIMKY KUIBKICTH BHIIB 0e3XxpebeTHHX, cepen skux i Drosophila melanogaster (J.H.
Werren et al., 2008). IIpuuunan ycmixy OakTepiil y MOIMYIAIIsSX JTAHOTO BHY 3aJIMINAIOTHCS JUCKYCIHHHMH Ta HE 10
KiHI1 BU3HaUYeHUMU. Panimie Oynmo mokaszaHo, mo Wolbachia renotumry wMel 3matHi migBumyBatu (eKaHIMIBHICTD
iH}ikoBaHuX MyX (Serga et al, 2014). KinbkicTs 0Bapios BIUIMBA€ HA YMCIIO BiKIAACHNUX S€b Y TIEBHI MEPIOAN KUTTS
KoMax (0coOJIMBO Ha ITOYATKY XKUTTS), & OTKE, 1 Ha KUTbKicTh HamaakiB (P. S. Schmidt et al, 2005). Wolbachia indikyrots
TOHAJM APp0o30Qia Bil HAWNEPIINX CTafii PO3BUTKY, TOMY ITOTEHIIHO MOXYTh BIUIMBATH HA AaHUH mokasHUK. OTxe,
MeTa poOOTH - BU3HAYNTH KiJbKICTh OBapion y camok D. Melanogaster, iHpikoBaHNX pi3HUMU TCHOTUIIAMH OaKTepii.

VY poboTi BUKOpUCTOBYBaM i30caMKoBi JiHii Apozodimu (Ym 8-12, YM 15-12 ta YMm 25-12), 3amouarkoBaHi 3
MIPE/ICTAaBHUKIB MpUpoAHOi momyssinii M. YManb (2012 p. 300py), ski iH¢ikoBaHi pisHMMHU reHoTUNIaMU Wolbachia.
Jlinis YM 8-12 indixoBana renornniom wMel, minist YM 25-12 — renorunom wMelCS, a minis ¥M 15-12 — He indikoBana
Gakrepi€ro.

[I106 oTpuMaTH reHeTHYHO 1IeHTHYHI iH]iKoBaHI i HeiH]iKoBaHi JIiHII, MU 3aCTOCYBaIl 0OPOOKY aHTHO1OTHKOM.

Jlns mporo Bci JiHIT yTpUMYBaJdl Ha CEPENOBHIII 3 JOJABaHHSAM aHTHOIOTHKA TETPAIMKIIIHY B KOHIICHTpAIii
0,25 MT/MII IPOTATOM JTBOX ITOKOJIiHb.

Camky, iH(iKoBaHi Oynb-sIKMM reHoTHrioM Wolbachia, XapakTepHu3yIOTHCS TOCTOBIPHO OLTBIIIMM YHCIIOM OBapios
TIOPIBHSTHO 31 CaMKaMH TOTO X I'eHOTHITY, He iH(ikoBaHNMH OakTepiero. CaMku NiHil YM §-12 MaroTh OUIBIIY KiJBKICTh
0BapioJ MOPIBHIHO 31 camKkamu JiiHiT YM 25-12 (U=6, p<0,05), mpore pi3HULS Ha MEXi JOCTOBIPHOCTI. BiaMiHHICTb ¥
KUTBKOCTI OBapioN y IUX JIHII MOXKE 3aJISKaTH SIK BiJ] TCHCTHIHHUX 0COOIMBOCTEH JIiHIH, Tak 1 Bif reHoTHINB Wolbachia.

Takum unHOM, HasBHICTH OakTepit Wolbachia renorumniB wMel Ta wMelCS 3yMmoBiIoe 301IbIIEHHS KITBKOCTI
oBapion y iH¢ikoBaHUX caMok D. melanogaster TpuOIU3HO yIBIUi.

Asmopu 6ucio61010ms NOOSKY HAYKO8OMY Kepierukosi 0.0.H. 1.A. Kozepeyuwkiil.
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KOcun L., Ocram 1.
BIIJIUB I'NTOBAJIBHUX PETVJIATOPIB XNR 1338, LSR2 1 BLDD
HA BTOPUHHUU METABOJII3M STREPTOMYCES TSUKUBAENSIS

Jvgiecokuii Hayionanvrutl ynisepcumem imeni leana Opanka
eyn. I pyuescorozo, 4, m. JIvsis, 79005, Vrpaina
iryna99yusyp@ukr.net

Yusyp 1., Ostash I. GLOBAL REGULATORS XNR 1338, LSR2 AND BLDD IN SECONDARY METABO-
LISM OF STREPTOMYCES TSUKUBAENSIS. Tacrolimus - immunosuppressant, produced by Streptomyces tsuku-
baensis NRRL18488, widely used in current clinics. It is syntesized by a polyketide I synthase-non-ribosomal peptide
synthase (PKSI-NRPS) system encoded by the fkb cluster. Within fkb cluster two regulators of tacrolimus production
are revealed: fkbN, fkbR. To increase macrolide synthesis by producing strain we used heterologous expression of global
regulators genes xnr 1338, Isr2 and bldD.

TakpomiMyc — IMyHOCYTIpeCaHT MakpomigHoi OymoBw, Bimkputuil y 1984 p. Bin mmpoko 3acTOCOBYETHCS B
MEIWINHI, B OCHOBHOMY, HICIIsl Tepecanku opraHiB. KpiM Toro, TakpomiMyc Mae MPOTHBIPYCHY Ta MPOTHTPUOKOBY
aKTUBHICTH, TOMY 3 KO)KHAM POKOM IIOIIUT Ha LW Mpenapar 3pocTae, Mo 3yMOBIIOE PO3POOKY HOBHX IPOMHCIOBHX
IITaMiB-TIPOIYIICHTIB.

BiocunTes TakpomiMyca y cTpenToMineTiB 1oope BuBdeHU. BiH BinOyBaeThCs 3aBASIKM CHCTEMI HONIKETHIHA
cuaTaza I — nepubocomua nentuaHa cuarasza (IIKCI-HPIIC), sxa xomyeThest kitactepom TeHiB fkb. Temep Bimomo
Oinmpmre 15 mramMiB-IPOAYIICHTIB, OUM i3 AKUX € S. tsukubaensis NRRL18488. Knactep reniB 6i0cHHTE3y TakpoiiMyca
BKkirodae ocHoBHI renu ( fkbQ, fkbN, fkbM, tkbD, fkbA, fkbP, fkbO, fkbB, fkbC, fkbL, fkbK, tkbJ, fkbl, tkbH, fkbG,
allD, allR, allK i allA) i gomaTtkoBi (momatkoBi renu tcs6-fkbR/tcs67). 3a maHuMu CeKBeHyBaHHS BHUSBIICHO /[Ba T€HH,
0 KonyroTh perynsatopu fkbN, fkbR. OcHOBHY poib y PEryislii CHHTEe3y TakpoiimMyca Bimirpae reH fkbN, OCKiTbKH
3a JIeaKTUBalii IIbOT0 TeHa CHHTE3 MOBHICTIO MpunuHiABCs. HokayT reHa fkbR 3HMXyBaB MPOAYKIIIO TaKpOIiMyca J0
20 %, mopiBHAHO 31 ITaMOM JIUKOTo THITy. 3a Hagmpoaykuii reHiB fkbN i fkbR BinOyBanocs 30UIbIIECHHS CHHTE3Y
Takpoiuimyca Ha 55 i 35 %, BigmoBinHO.

BuxopuctanHs I00aTbHIX PETYIATOPIB Y CTPENTOMILIETIB Ja€ 3MOTY PO3POOSATH HOBI IITaMHU-TPOAYLIEHTH
010JTOTIYHO aKTUBHHUX PEYOBHH. Y JAHOMY JOCIHTIHKEHHI BUBUABCS BIUIMB HAIEKCIIPECii reTeposioTiyHuX TeHiB xnr_ 1338
(ren dhocdomiecrepasn), /sr2 (kogye HyKIICOiA-acOMiHOBaHNH O1TOK, IO PETYIIOE eKCTIpecito reHiB) 1 bldD (3amydenuit
B YTBOPEHHI MOBITPSHOTO MIIETIif0) Ha piBeHb 010CHHTE3y TaKpOIiMyca.

3a IommoMOoTror0 MiXPOI0BOI KOHIOTAIIil 31 mtamamu E. coli ETI12567, sixi MICTHIHN TIJIa3Mian 3 BiOIOBITHUMHA
TeHaMU, BigOyBaiocsi MepeHeCeHHs HaHUX PerynsaTopiB y S. tsukubaensis NRRLI18488. OtpumaHi eKCKOH IOTaHTHI
IITaMH{ TIOPiBHIOBAIN 32 MOP(OJIOTI€I0 1 MPOAYKIII€I0 TAKpOJIiMyca 3 OaThKiBCHKUM IITAMOM.
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Yarosh M.B., Voronenko A.A., Pirog T.P. INFLUENCE OF SUBSTRATES FRACTIONAL ADDITION ON
MICROBIAL EXOPOLYSACCHARIDE ETHAPOLAN SYNTHESIS ON ACETATE AND OIL MIXTURE. The
Acinetobacter sp. IMV B-7005 (producer of exopolysaccharide ethapolan) cultivation conditions on acetate and oil
mixture providing pH stabilization and increasing of synthesis indices have been established.

HemonasHo (Boponenko, 2019) Gyio BCTaHOBIEHO MOXKIIUBICTh CHHTE3Y MiKpoOHOTO ex3onoiicaxapuny (EIIC)
etanonany (nmpoayieHt Acinetobacter sp. IMB B-7005) Ha cyMmii arnieraty i COHSITHHKOBOI 0J1i1. OCHOBHUI HEOMIK
JTAHOT TEXHOJIOT] - He3HAYHUN BHUX1JI IITLOBOTO MPOAYKTY uepe3 mijBuieHHs pH KyabTypalibHOI PiIMHHI, 3yMOBJICHOTO
CIIO)KMBAHHSIM alleTarTy, SKUH TPAHCIIOPTYETHCS A0 KIITHH MPOLYLEHTa CUMIIOPTOM i3 TIPOTOHOM.

OnHUM 13 IUISAXIB BUPIIIEHHS AaHOI TPOOJIEMH € 3HIKEHHSI [104aTKOBOT KOHIEHTpALlii CyOCTpaTiB 3 MOJANIBIINM
JPOOHMM BHECEHHSIM Y MPOLIECi KYJIBbTUBYBaHHS.

bakTepii BupoIyBajii y piIkoMy MiHEpaJIbHOMY CEPEIOBHII TAKOTO ckiany (r/m):

KH,PO, - 3,4; MgSO,x7 H,0 - 0,4; CaCl x2H,0 - 0,1; NH,CI - 0,8; FeSO,x7 H,0 - 0,001.

ITix gac mOCIiPKEHHS CHHTE3Y TOTiCaxapyuIy 3a YMOB JIPOOHOI0 BHECCHHS CyOCTPATIB MOYaTKOBA KOHIIEHTPAITis
areraty Harpiro craHosmia 0,5, 1,0 1 1,5 % (macoBa vacTka), a padiHOBaHOI COHAMIHUKOBOI oii - 0,25, 0,5 1 0,75 %
(00’emHa yacTKa).

Yepes 24 Ta 48 roj 37ilicHIOBaJIM TIOBTOPHE BHECEHHs cyOcTpartiB. SIkiio 3HayeHHs pH mepexa miJuKUBIEHHAM
nepesuiyBaio 8,0-8,5, To 3aMicTh aleTaty BHOCHIHU OLITOBY KUCIOTY (00’emHa yactka 0,35 %) Ta omiro (0,25 %). B
OZIHOMY 3 BapiaHTIB padiHOBaHy OJIiI0 3aMiHIOBAJIM Ha 3MillIaHy BiANpaIbOBaHY.

[MociBHuii MaTepian BUpoOIyBany Ha padiHoBaHiil consitHuKoBid oiii (0,5 %).
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BcraHoBineHO, 110 3HKEHHS 3aralbHOTO BMICTY anerary i oiii 1o 1/3 3 moganpmmM ix IpoOHNM BHECEHHSIM 10
KiHneBoi konnenrpauii 1,5-3,0 %10,75-1,5 % BignoBinHo nae 3Mory cTabinizyBaru pH KysabpTypanbHOi piIMHN Ha piBHI
6,4-7,8 1 orpumaru no 13,8 r/n EIIC.

Bonnouac npoOHe BHeceHHs cyOCTparTiB 3a MiBUIIEHO] MOYaTKOBOI KOHIEHTpaii anerary B cymimi 10 1,5 %
3yMoBroBaiio 3poctanns pH 10 8,0. [IpoOneMy Branock yCyHYTH IIISIXOM BHeceHHs ontoBoi kuciotu (0,35 %) ta omii
(0,25 %) 3amicTh 0CTaHHBOI IOPIIT MOHOCYOCTpaTiB. Takuil mijXij JaB 3MOTY MiIBUINUTH KUTBKICTh MOJIiCaXapuay 10
17,3 r/m.

11106 3HM3UTH COOIBAPTICTH LITBOBOTO MPOAYKTY, HA HACTYIIHOMY €Tami poOOTH BHBYAIHM MOMKIJIMBICTH 3aMiHU
padiHOBaHOI OJIi1 HA 3MIIlIaHY BiIPAaIbOBAHYy B CYMIIIIi 3 al[eTaToOM JJisi OI0CHHTE3y eTanoiany. Bapro 3a3Ha4uTH, 110
BUKOPUCTaHHS TaKMX TOKCHYHHX BIXOJIB CIIPHUSIE TAKOX BUPINICHHIO HU3KH ekosoriunux mpodiem (Rafulla, 2012).

ExcriepumenTn mnokasanm, 1o 3aMiHa padiHoBaHOro cyOcTpaTy Ha BiIIpalboBaHHHA CYHNpPOBOKYBaacs
nigBuieHasM EIIC-cuntesyBanbHoi 3marHocti B 1,13 pasy (7,34 r EIIC/ r Giomacu) 3a HE3HaYHOTO 3HIKCHHS
KOHIIEHTpallii CHHTE30BaHOro mojicaxapuy (16,4 r/ir) mopiBHAHO 3 BUKOPHCTaHHAM padiHoBaHOT oil.

TakuM 4nHOM, y XOJli IPOBEAECHHUX AOCIIKEHb BCTAHOBJICHO, 1110 BUKOPHCTAHHS APOOHOTO BHECEHHSI CyOCTpaTiB
Jae 3Mory crabimizyBatn pH KyabTypanbHOi pinmuHM Ha onTHManbHOMy aist cuHtedy EIIC piBHI Ta mimBUIIUTH
KOHIICHTPAIIIF0 CHHTE30BaHOTO eTarnojiany o 16,4-17,3 r/m.

Hoisiuk Y., Ovcharenko O., Morgun B., Kuchuk M.

GENETIC TRANSFORMATION NICOTIANA TABACUM AND PETUNIA HYBRIDA
WITH ZRNASE GENE FROM ZINNNIA ELEGANS
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Phytopathogenic infections can affect plenty of cultivated plants. In the course of the joint evolution of pathogens
and plants a tendency was formed that the survival of plants had become possible due to the presence of protective
mechanisms.

Functions of extracellular ribonuclease genes presented in plant genomes are thought to be connected with
phosphate remobilization from senescent parts, fungi and virus resistance (Kochetov, 2017). Plant extracellular RNases
can participate in defense mechanisms by direct action on the development of pathogens in the intercellular space
(Hugot et al., 2002). The transgenic expression of extracellular RNases can be efficiently used in combination with
other resistance strategies to maximize protection efficiency and durability (Trifonova, 2012). Most of plant viruses are
RNA containing, thus it can be proposed that RNases would be able to provide resistance to a broad spectrum of viruses.
Transgenic wheat plants expressing heterologous RNase gene rnc70 (from Escherichia coli) showed enhanced resistance
to barley stripe mosaic virus (Zhang et al., 2001). While transgenic tobacco plants with extracellular ribonuclease gene
ZRNase II of Zinnia elegans had 10-15 times increased resistance to the tobacco mosaic virus compared to control
(Sangayev et al., 2010). Also there is a report demonstrating antifungal activity of RNase NE gene to Phytophthora
parasitica and Fusarium oxysporum in transgenic tobacco plants (Hugot et al., 2002).

The aim of our research was to obtain transgenic plants of Nicotiana tabacum and Petunia hybrida with ZRNase
II gene from Zinnia elegans L. encoding the S-like extracellular ribonuclease. Resistance of obtained plants to a number
of pathogens both viral and fungal will be examined.

Agrobacterium tumefaciens strain AGLO harboring pbi-RNS vector with neomycinphosphotransferase II (npt II)
and ZRNase II genes was used for plant transformation. Leaf discs of aseptically grown plants of Nicotiana tabacum
(cvs. Wiskonsin 38 and Samsun) and Petunia hybrida were used for genetic transformation. After Agrobacterium-
mediated transformation plants resistant to 100 mg/1 of kanamycin were obtained. Transgenic nature of 6 independent
Km-resistant tobacco lines (Nicotiana tabacum) and 2 lines of petunia (Petunia hybrida) was confirmed by PCR analysis.
Primers specific to npt I and ZRNase II genes were used for amplification.

Plants of petunia (Petunia hybrida) with S-like extracellular ribonuclease gene (ZRNase II) from Zinnia elegans
L. were obtained by us for the first time in the world. They provide a useful model for investigation of plant pathogen
interaction. Experiments to determine resistance of obtained plants to fungi (Botrytis, Alternaria, Fusarium and
Trichoderma) and viruses (TMV, ToSV) are in progress.
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This study is a continuation of the work to establish the genetic causes of the manifestation of the trait “deformed
eye” in Drosophila melanogaster y f cho substock. At previous stage, we proved that the trait is inherited; that it is
recessive contrary to the norm and that the gene / genes that are associated with the phenotype of interest are not linked
to sex chromosomes. All of the above allowed us to apply an instantaneous method of linkage group determination
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using a balanced lethal system. A series of crosses of the type (M x Cy / Sp; Ubx / Hu Tb e) was set up, where M are
representatives of the studied substock with a pronounced mutant phenotype. In the offspring of such crosses, males were
selected, sorted into groups of the same phenotype (Cy; Ubx or Cy; Hu Tb) and then crossed back with representatives
of the studied substock with a pronounced mutant phenotype. The offspring of crossbreeds was recorded.

Among all the offspring backcrosses, not a single individual (out of more than 1000) was obtained with a
combination of characters (“deformed eye” + curly wings). Such a result indicates that the gene associated with the
studied phenotype is localized in chromosome 2.

Based on the fact that the studied mutation is located on chromosome 2, we can assume that the studied trait
is controlled by over-expression of the lola and pipsqueak genes. Their joint overexpression can cause metastatic eye
tumors in flies, which are referred to in the literature as an “eyeful” phenotype (Gutierrez-Avino, 2006). However, in
the phenotypic norm, this stock does not have such tissue proliferation as in our experimental line. Supposedly paired
with the lola and pipsqueak genes, a second factor that may be a part of Notch-signaling is overexpressed. Because the
“eyeful” stock is unstable, and mutations in genes such as Delta, dUTX also lead to abnormal growth of the eye tissue
(Herz, 2010).

The author is grateful to associate professor N. Ye. Volkova (scientific supervisor) for the assistance in project
realization.
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Streptomyces cyanogenus S136 is a valuable producer of potent anticancer drug - landomycin A. Despite
understanding the pathway towards the synthesis of landomycin A in S. cyanogenus, we didn’t know much about the
genome itself. Here we report the sequencing of the genome of S136 strain and describe its main features in the context
of other streptomycete genomes.

Streptomycetes possess one of the biggest genomes in the Bacteria kingdom. They are also known as workhorses
of modern antibiotic production. Each species has dozens of antibiotic biosynthetic gene clusters (BGCs), although
most of them remain cryptic. Therefore, a hunt for new secondary metabolite BGCs is ongoing for both already known
and newly sequenced Streptomyces genomes. Streptomyces cyanogenus was first introduced by Krasil’nikov in 1965
and then renamed by Pridham in 1970. The S136 is notable for production of a potent anticancer drug, landomycin
A, which was first discovered by Henkel in 1990. It is not known as to whether S136 strain is true representative of
originally described S. cyanogenus species. Since then, the main object of interest in S136 remains landomycin A
synthesis pathway, while the genome itself remained unstudied.

To address this question, we have sequenced the genome of the abovementioned bacterium using a combination
of ONT nanopore and Illumina NGS technologies. For the annotation of the constructed single contig, we used Prokka
software with default parameters. Downstream analysis of the generated files included several default metrics, like
overall contig length, CDS average length, tRNA gene count, rRNA operon count, average coding density. The tRNA
genes were identified with barrnap and tRNAscan-SE software. To further investigate sequenced streptomycete in the
context of other bacteria from genus Streptomyces, we constructed several phylogenetic trees, using both conservative
proteins’ sequences as concatemers and 16S rRNA data. Besides formal data description, hunt for new biosynthetic
gene clusters was performed with existing tools.

The S. cyanogenus has a genome of ~8Mbp length, with 7590 CDS of an average length of 992 bp. The GC
content of the genome is 72 %, with an average content density of 87 %. Barrnap annotated 90 tRNA genes, whereas
tRNAscan-SE only 79. These numbers are slightly higher in comparison to an average tRNA gene abundance in
streptomycetes. For phylogeny reconstruction, we used rRNA genes from 6 rRNA operons of Streptomyces cyanogenus
and revealed heterogeneity of the sequences. One sequence differed markedly from the other five, and led to incongruent
phylogenetic tree. The phylogenetic tree inferred from conservative proteins, pointed to the most likely neighbours of
S136 strain on the species tree. Finally, we used antiSMASH tool alongside Deepbgc to annotate BGCs. Deepbgc,
as expected for a neural network-based approach, predicted more BGCs than antiSMASH did (103 vs. 33). Detailed
comparative analysis of the annotated BGCs is underway.
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Currently, the biological synthesis of nanoparticles and their properties and application in the fields of medicine
and the environment is an important area of nanotechnology (Singh, 2015). Synthesis of nanoparticles using chemical
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and physical methods has several disadvantages. These drawbacks include the use of toxic solvents, the formation of
dangerous by-products and high energy consumption. Therefore, it is important to obtain nanoparticles in a biogenic
way, in particular by microorganisms. The mechanisms of biogenic synthesis of nanoparticles have not been fully
studied. There are reports on the role of surface active agents (surfactants) in this process (Singh, 2014). Therefore,
the producer of surfactants Acinetobacter calcoaceticus IMB B-7241 (which was isolated from the oil contaminated
environment) was selected for the study (Pirog, 2015).

The cultivation of A. calcoaceticus IMV V-7241 was carried out on liquid nutrient medium (g/1): tryptone — 10,
NaCl — 10, yeast extract — 5. Cultivation parameters: temperature 30 °C, stirring 320 rpm, duration 24 h. The cell-
free supernatant was obtained by centrifugation of the culture fluid for 30 min at 5000 rpm, followed by filtration
through filters with 0.22 pm pore diameter. A solution of silver nitrate was added to the cell-free supernatant to a final
concentration of 1 mM. The control was samples with a nutrient medium, in which silver nitrate was also added. The
biogenic synthesis of silver nanoparticles was carried out for 240 h under the following conditions: temperature 4,
22,30, 37, and 45 °C under static conditions, as well as with stirring (320 rpm) at a temperature of 30 °C. The optical
density of the samples was measured on a photoelectric colorimeter at a wavelength of 440 nm.

Singh et al. confirmed that during the formation of silver nanoparticles increases the optical density of the test
solution and the color change from transparent to brown (Singh, 2013). In our study, there was also a change of color
from light to dark brown, which may indicate the biogenic synthesis of silver nanoparticles. Color changes in the
control sample were not observed. About the optical density of the samples, the period from 48 hours to 240 hours, it
increased up to 4.5 times (37 °C, static conditions), 7.2 times (45 °C, static conditions) and 3.1 times (30 °C, stirring
320 rpm). At the following biosynthesis parameters: 4, 22, 30 °C under static conditions, changes in optical density, as
well as coloration of the samples were not observed.

Therefore, biogenic synthesis of silver nanoparticles using cell-free supernatant A. calcoaceticus IMV V-7241 is
possible at the following temperatures — 37 and 45 °C under static conditions or at 30 °C and stirring (320 rpm).
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During the life, a multicellular organism is exposed to various endogenous and exogenous factors. Aging is
an inevitable process during which changes in gene expression levels, in physiological parameters, in structural and
functional properties of genetic material and in reproductive capacity occur in the body. One of the mechanisms of
aging and premature death of both cells and the whole organism is connected to intracellular accumulation of reactive
oxygen species, which induces molecular changes or damages in proteins, lipids, and adversely affects the reproductive
function of individuals and embryonic development of their progeny (Girardot et al., 2004). It is known that succinic
acid is constantly formed in the body, and its oxidation in the Krebs cycle promotes ATP synthesis and resynthesis,
increases antioxidant and antitoxic activity of cells, activates radioresistance and has antihypoxic effect (Labenska,
2016). The aim of this research was to study the effect of the parental age factor on embryonic mortality rates in
offspring of wild-type D. melanogaster under increased ATP resynthesis.

The D. melanogaster wild-type stock Canton-S from the collection of Genetics and Cytology Department of VN
Karazin KhNU (the National Heritage of Ukraine) was used for the study. Virgin imagoes of 3 days old were taken to
form two groups: control one (n = 160) kept on standard medium and experimental one (n = 160) kept on medium with
succinic acid (1 mg / ml) supplement. The F1 progeny from each group were kept separately for up to 3 or 20 days
in vials and then placed into Petri dishes (10 pairs) with temporary medium for 12 hours. The number of eggs in the
laying was calculated; the frequencies of total dominant lethal mutations (DLM), early and late DLM (Tikhomirova,
1990) were determined; the stages of embryonic death (Hill, 1945) were analyzed. Two-way analysis of variance for
qualitative characteristics was used for the statistical analysis of data obtained.

It was found that the offspring of 3-days old parents fed with succinic acid supplement significantly reduced the
level of late DLM (control group - 19.08 + 1.79 %, experimental one - 6.52 £+ 1.06 %). It was also shown that in the
experimental group the number of early DLM decreased in 20-days old parents offspring (6.14 £+ 1.4 %), compared to
3-days old ones (13.73 £2.49 %). The effect of succinic acid on the number of eDLM in both 3-days-old parents and 20-
days old ones offspring was insignificant. There was also no effect of the test substance on the level of pDLM in 20-days
imagoes offspring. The number of dead embryos at the organogenesis stage increased in the 20-days imagoes offspring,
compared with the 3-days old imagoes offspring (32 + 2,65 % and 6,5 + 1,3 %, in the control group respectively; and
in the experimental one - 36, 4 2.9 % and 19.08 + 1.79 %, respectively).

Summarizing the results obtained we can say that succinic acid food supplement (1 mg / ml) was accompanied
by reduction of late embryonic mortality only among the offspring of relatively young parents.

The author is grateful to associate professor N.V. Kolot for the idea of the research and to associate professor N.
Ye. Volkova (scientific supervisor) for the assistance in its realization.
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Nowadays, glioblastoma is one of the most frequent tumors of the central nervous system. The appearance
and development of such tumors are accompanied by changes in the transcriptional profile of malignant-transformed
cells. DNA loop domains are involved in different functional processes occurring in the cell nucleus and loop domain
organization impacts transcription as well. So in this work, we presented the results of our research dedicated to the
organization of DNA loop domains in glioblastoma cell lines T98G and U251, which differ in the level of malignancy.

The main feature of these cell lines is the ability to enter G1 stage after serum-free cultivation which means
that all cells would be analyzed at the same cell stage. Both cell lines were cultivated in the same conditions: in
DMEM medium with supplementing 10 % serum at 37 °C. Then cells were artificially arrested at the G1 phase due
to the incubation in a serum-deficient medium for 48 h. The sample preparation was as follows. The concentrated cell
suspension was mixed with 1 % low melting point agarose at 37 °C in proportion 1:2; 20 pl of the mixture was added on
a microscope slide, covered with 1 % high-melting-point agarose. The slides were placed in lysis solution (2.5 M NaCl,
100 mM EDTA, 10 mM Tris-HCI, 1 % Triton X-100 (pH 7.5)) at 4 °C overnight. Electrophoresis was performed in TBE
buffer (0.089 M Tris-HCI, 0.089 M H,BO,, 0.002 M EDTA (pH 7.5)) at 4 °C (1 V/cm, 300 mA). After electrophoresis
slides were stained with DAPI and immediately analyzed with a fluorescent microscope. Obtained images of comets
were analyzed with software TriTekCometScore™.

It was revealed that these cell types differ in contour length of both surface and inner loops. The T98G surface
loops were up to 75 kb in length and inner - up to 200 kb, while in U251 we observed only surface loops which were
smaller than 120 kb, it may be caused by increasing in size of inner loops so they become too long to be able to exit into
the gel. The relative amounts of DNA in the surface and inner loops in T98G and U251 differ as well: 0,07+0,01 for the
surface and 0,05+0,01 for the inner loops in T98G and 0,11 for surface loops for U251 in case the inner loop are too
big to be seen by this method. The correlation between the average relative amount of DNA in the comet tails and the
average contour length of the longest loops in the comet tail showed that in T98G loop density is higher than in U251.

Compare to normal cells, malignant-transformed cells arrested at the G1 stage are characterized, first, by a
decrease in the proportion of inner loops because of increasing their contour length, second, by the low density of the
loops which in the malignant cells is quite similar to the cells with low transcriptional activity as was shoved previously
on the lymphocytes. Also, it is possible that the increase in the length of the inner loops and loop density decrease was
observed due to their involvement in the transcriptional processes occurring in the malignant cells.

Shinkevich M.V., Shapturenko M.N., Vakula S.I., Lugovnev A.V.,
Borovko S.R., Kondratsiuk A.V., Kilchevsky A.V.
MAF VALUE OF THE HIRISPLEX SNP SYSTEM IN BELARUSIAN POPULATION
Institute of Genetics and Cytology of the National Academy of Sciences of Belarus
27, Academicheskaya St., Minsk, 220072, Republic of Belarus
m.shinkevich@igc.by

There is a wide range of pigmentation in humans within and between ethnic groups. Many European populations,
as well as Belorusian, are characterized by high phenotypic diversity associated with different levels of pigmentation.
To date one of the most common systems for human genetic phenotyping is HIrisPlex that includes 24 SNPs located
in 11 genes responsible for human eyes and hair color (Walsh S., 2016). In this study we have used this SNP panel to
clarify the effectiveness of HirisPlex in the Belarus population through genetic phenotyping data and MAF values.

A total of 376 individuals (222 females, 154 male) from the Belarus population were recruited for our study. All
participants gave written informed consent before the study and were genotyped by NGS with Ion Ampliseq™ DNA
Phenotyping Panel of 24 SNPs from HlrisPlex. To compare MAF among different populations (GBR, FIN, POL, IBS,
CEU, RU, TSI) we used free online databases. Data about alleles frequencies for Polish and Russian populations were
taken from publications Pospiech et al. (2020; submitted) and Balanovsky O.P. et al. (2019) correspondently. The
statistical significance of the MAF difference was assessed by using Z Score Calculator (https://www.calculator.net).

According to our results, the light pigmentation phenotypes are more typical for our population: 64 % of the
individuals have bright eyes, 52 % - blondes and 43 % - brown-haired. In most cases, received genotyping data were
consistent with phenotyping data. Statistical differences of alleles frequencies among Belarusian and other populations
were noted through MAF counting for most SNPs. This finding is probably caused by a significant representation
of dark-eyed and dark-haired phenotypes in the world populations. We obtained the lowest MAF values for alleles
located in MCIR gene and associated with red hair color. The values of these SNPs in other populations are not so
high too since the percentage of red-haired people in the Belarusian population and throughout the world is quite
low. Spearman’s correlation analysis revealed that the genetic profiles of Belarusian’s are most similar to the Polish
population (r=0,986; p<0.05).
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Further investigation will allow us to validate the predictive ability of HIrisPlex for forensic purposes in Belarus.

Sokolowski W., Wlodarczyk K., Kowalczyk B.

BIODIVERSITY APPRAISAL OF METHYLOBACTERIUM STRAINS ISOLATED
FROM ROOT NODULES OF FABACEAE PLANTS WITH THE REP-PCR METHOD
Maria Curie-Sklodowska University
Institute of Biological Sciences
Department of Genetics and Microbiology
19, Akademicka St., 20-033 Lublin, Poland
wojciech.v.sokolowski@gmail.com

The Rep-PCR method is based on the amplification of DNA fragments using repetitive sequence-based primers,
e.g. BOX. The BOX primer is complementary to interspersed repetitive sequences present in prokaryotic genomes and
facilitates amplification of sequences lying between these elements. BOX regions can consist of three subunits — BOX
A, BOX B and BOX C and occur in the bacterial genome in many copies (Rademaker at al., 2004). The BOX-PCR
technique is an adequate tool to present genomic polymorphism based on evolutionary conserved repetitive sequences
(rep-PCR) fingerprinting in Gram-negative and several Gram-positive bacterial strains. This allows determining the
diversity of strains and the level of their genomic similarity (Versalovic, 1994).

In this study, ten bacterial strains isolated from root nodules of various leguminous plants growing in south-
eastern Poland were characterized by genomic DNA fingerprinting.

The analyzed strains representing Gram-negative bacteria formed small pink colonies on the medium with
methanol. According to the 16S rRNA gene analyses, the isolates formed a common group with bacteria of the genus
Methylobacterium (data not presented). The studied strains are part of the collection of the Department of Genetics and
Microbiology, Maria Curie-Sktodowska University.

Methylobacterium is a genus of facultatively methylotropic a-Proteobacteria able to metabolize one-carbon (C1)
compounds as a sole carbon source and produce carotenoids, i.e. the main type of pigments in Methylobacterium
spp. Some strains of this genus are able to form nodules on their host plant and fix nitrogen. They can stimulate seed
germination and produce lytic enzymes and phytohormones, thus inducing plant systemic resistance. Many strains of
the genus Methylobterium represent PGPB (plant growth promoting bacteria). Some of them can also decompose toxic
aromatic and aliphatic compounds (Dourado et al., 2015).

The dendrogram obtained with the BOX-PCR method (1 % coefficient level) revealed a high level of genetic
diversity of the studied isolates. The strains were grouped in two clusters and one independent line with no similarity
between them, respectively involving five, four, and one strain. Four of them (two strains in the first and second group)
showed 100 % similarity to each other, thus they either represent the same strains or the method is not sufficiently
precise to show the diversity between them. One strain (independent line) shows no similarity to the other isolates.

Tseduliak V.-M., Dolya B., Ostash B., Ostash 1.

IDENTIFICATION AND STUDYING OF THE ANTIBIOTIC RESISTANT
MUTATIONS IN STREPTOMYCES ALBUS.
Ivan Franko National University of Lviv
4, Hrushevskyi St., Lviv, 79005, Ukraine
martal3mermaid@gmail.com

Streptomycetes are major producers of bioactive compounds. These bacteria produce around a half of clinically-
used antibiotics. But still remains the problem with the low yield of bioactive compounds. As is known, resistance to
some antimicrobials leads to activation of secondary metabolism, so this problem can be solved through introduction of
some resistance mutations into producer’s genome.

The Streptomyces albus J1074 is one of the most widely used strains for expression of bioactive natural products
(Zaburannyi et al., 2014). Its derivative SAM?2 strain was obtained by genome engineering as a deficient in a pseudo-
attB site, called pseB4, for integration of @C31 actinophage (Bilyk et al., 2013). Our study concerns the collection of
the S. albus antibiotic-resistant mutant strains R94G, KO1295, KO1304, KO1305, KO1408. The R94G strain was
derived from SAM2 by replacement of the rpsL wild type allele (encoding ribosomal protein S12) with the mutant
allele with the missense mutation. This mutation leads to the increased accuracy of translation and enhanced production
of secondary metabolites. Subsequently, streptomycin, lincomycin, erythromycin and rifampicin resistance mutations
were introduced into R94G sequentially by selection of spontancous mutants (Ostash et al., 2016). So KO1295 is
resistant to streptomycin and it is the parental strain for KO1304 which is resistant both to streptomycin and lincomycin
and so on. Thus selection finished with KO1408 which is resistant to four antibiotics.

The genomes of the strains were sequenced and point mutations in each one were identified. We have analyzed
mutations spectrum in each of genomes and detected ones probably responsible for antibiotic resistance. In the KO1295
genome we revealed two nucleotide substitutions in 16S rRNA methyltransferase gene rsmG (XNR_2999) which result
in amino acid substitutions R15S and G40E. It has been known that the mutations in this gene results in resistance to
streptomycin (Nishimura et al., 2007). As well we have identified the rifampicin resistance missense mutation in the
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B-subunit of bacterial RNA-polymerase gene (XNR 3712) in the KO1408 genome. This type of mutations in this gene
is described to cause rifampicin resistance in Streptomyces (Kim et al., 2005).

In the KO1304 genome we have identified three deletions in the XNR 2147 gene which product is TetR family
transcriptional regulator. We suggest that this regulator represses downstream transmembrane efflux protein gene
(XNR 2146). The latter probably encodes transporter of lincomycin that is normally slightly expressed. In the mutant
strain its expression is upregulated which decreases susceptibility to lincomycin. To confirm our hypothesis, we have
conducted bioinformatics analysis of XNR 2146 product, created the phylogenetic tree based on XNR 2146 orthologs
and paralogs. The investigated protein didn’t show similarity to known exporters of lincomycin. Therefore, we decided
to analyse the of XNR 2146 impact on lincomycin resistance. This gene was cloned into plasmid vector pTES and
introduced into SAM2 and KO1305 strain by conjugal transfer. Ability of the transconjugant stains to inhibit growth
of Bacillus cereus and susceptibility to lincomycin were compared. Also we confirmed increased level of secondary
metabolites of the mutant strain KO1305 based on presence of the inhibition zone of B. cereus around the samples,
while the zones around the wild type samples were absent.

Thereafter we identified mutation in the intergenic region that possibly is responsible for erythromycin resistance.
In our opinion this substitution in the region between XNR 5430 and XNR 5431 encoding ankyrin and hypothetical
protein, respectively, altered level of expression of XNR 5431 and it resulted in erythromycin resistance. We constructed
a new plasmid to verify the presence of mutation in the aforementioned locus.

Wilodarczyk K., Sokolowski W.

STUDYING THE GENOMIC DIVERSITY OF CHAMAECYTISUS ALBUS
ENDOPHYTES USING BOX-PCR TECHNIQUE

Maria Curie-Sklodowska University in Lublin
Institute of Biological Sciences, Department of Genetics and Microbiology
19, Akademicka St., Lublin, Poland
k.wlodarczyk06@gmail.com

Chamaecytisus albus is a species strickly protected in Poland and in 2016 it was pronounced as “critically
endangered” in the “Polish Red List of Fern and Flowering Plants” (KaZmierczakowa, 2016). The natural habitat of
Chamaecystisus albus is located near Hrubieszow, and this is the only site where this plant can be found in Poland in
natural ecosystem (Przemyski, 2009).

Chamaecytisus albus belongs to the Fabaceae plants which can form symbiotic interactions with the Gram-
negative soil bacteria of the Rhizobiaceae family. Microsymbionts of Chamaecytisus were not studied till now, therefore
collection of strains dwelling in root nodules of this plant were isolated, and the aim of the study was to determine
genomic diversity of these bacteria using BOX-PCR technique.

Genomic DNAs was isolated from 23 strains, and some amplicons were obtained using PCR with primers
complementary to the BOX sequences. The fingerprints were compared and analysed with the Bio-Profil-1++ software
using the UPGMA method. The results of hierarchical grouping was presented as a dendrogram. The BOX-PCR analysis
revealed the presence of 11 different genotypes, so it can be stated that studied group composed of 23 isolates derived
from Chamaecytisus albus nodules showed a high degree of genomic diversity.
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Beueii JI., Kynis JI.

BYKOBI JIICHU 3ATTPYTCBKUX I'OPT'AH YV MEXAX KAPITATCBKOI'O
HALIOHAJIbHOI'O IIPMPO/IHOI'O [TAPKY: ITIPUPOJOOXOPOHHHI1 ACIIEKT

Kapnamcwruil hayionansHuii npupooHuil napx
syn. B. Cmyca, 6, m. Apemue, 78500, Isano-@pankiscoka oon., Ykpaina
cnnp@meta.ua

Beley L., Kutsiv L. BEECH FORESTS OF THE ZAPRUT GORGANY WITHIN CARPATHIAN NATIONAL
NATURE PARK: ENVIRONMENTAL ASPECT. Characteristic of beech forests within separate geomorphologic Za-
prut Gorgany massif of the territory of Carpathian National Nature Park on the right bank of the Prut River is described.

3aranbHa IUIOINA CYLUILHOTO MacuBy 3anpyTchkux [opran (cxwim ropu Maxosuus (984,5 M H. p. M.), 1O
BXOIIUTH JI0 CKJIay SIMHSHCHKOTO PUPOI0OXOPOHHOTO HAyKOBO-IOCHIIHOTO BiAiIeHHS, CTaHOBUTH 518,0 ra. BkpuTi
JicoM 3emuti 3aiiMaroTh turonty 495,1 ra. Jlicucricth iX — 95,6 % (ayxe Bucoka). Haiibinblie JiciB 1IbOro MacuBy
HaJISKUTD JI0 3a1oBiHOI 30HU — 253,2 ra (51,14 %). Y BIKOBIH CTPYKTYpi IbOTO MAacHBY ME€PEBAKAIOTh PUCTUTAIOY1
Ta CTUIVI JepPEeBOCTaHU BiKOM MOHaJ 60 poKiB.

Oco011BO HiHHI TPUPOIHI EKOCHCTEMH LILOTO TIPCHKOT0 MacKHBY — OyKOBI IPHPOAHI J0OpE CTPYKTYpOBaHi JIiCH —
126,2 ra (25,5 %), 3 sSKux:

1) smutieBo-0ykoBi — 118,7 ra (86,4 %);

2) snuteBo-0yKOBi 3 TOMIIITKOIO cMepekH — 7,5 Ta (5,5 %).

Benmka minsaka 100pe CTPyKTYPOBAaHOTO IPUPOIHOTO OYKOBO-SIIHIIEBOTO Jiicy (muiometo 118,7 ra) mexurs Ha
npaBomy Oepesi p. [IpyT, ae 3akmanena nmoctiitHa mpo6na mioma Ne 51 (k8. 2, un. 3). JliciBHUYI TOCITIIKEHHS Ha TaHii
TUSHI TPOBOIATECS YIPOAOBK 15-TH pokis. JlepeBocTan pisHoBikoBuid. Tur sticy — Bonora stiuiesa cyOyauna (C, —
aubk). Bik okpemux nepeB cranoButs Oiibiie 100 pokiB. JlepeBocTaH MiCTUTHCS Ha 3aXiJHOMY CEPEIHbOI KPYTH3HU
(18°) cxumi Henopaiik ckeii «ClIoHy.

OCHOBHI HaIpsIMH JIOCI/PKEHb Ha TIOCTIHHIHM MPOOHIH TIori:

1) BUBYEHHS X0y POCTY, IPOAYKTHBHOCTI, PUPOHOTO IIOHOBJICHHS, HAMETOBOI CTPYKTYPH JIepPEBOCTaHY;

2) OlliHKa AWHAMIKY JIICIBHIYO-TaKCAIIHHUX TOKA3HUKIB JICPEBOCTAHY;

3) omiHKa CTIMKOCTI IepeBOCTaHYy.

Oco0nmBocTi IHOTO OYKOBOTO HacaPKeHHS: BUKOHYE 3aXHCHI Ta BOJOPETYIIO0Ui (YHKIIIT.

JlepeBocTaH XapaKTepHU3y€eThC 3HAYHOIO aMILTITYAOK0 KomuBaHHA BiKy (21-100 pokiB). BucokompoayKkTuBHIIMA
JIBOX SIPyCHHH JAepeBocTaH BHCOKOro kiacy OoHiteTy (I) yTBopeHmit nepeBamm Oyka jicoBoro. CepenmHiit miameTp
nepeB Oyka jicoBoro crtaHoBHTH 29,5 cMm. Oxpemi exkzeMIursipm MaroTe 68—72 cm y miamerpi. [loBHOmepeBHiCTH
cToBOypiB BigHOCHO BHCcoKa. Cepenus Bucora | sipycy — 27,5 m; Il sipycy — 18,5 m. Cxitag nepeBocrany: I sipyc — 10bk;
II spyc — 10Bk. IoBrora — 0,6. [IpoaykTHBHICTH OyKa J1icoBoro craHoBuTh 410,5 M3/ra. 3arajgbpHa MPOIYKTUBHICTH
JepeBoctany — 586,4 m3/ra. Cepenniii mpupict aepeBocrany — 8,28 m/ra. OIiHKa CTIHKOCTI IepEBOCTaHY € BHCOKOIO.
JKutTeBi mo3uilii Oyka JiCOBOTO SIK 010JIOTIYHOTO BUAY HAIalll 3aTMIIAFOTHCS TY>KE BUCOKUMH.

3arajioM OXOpOHA CTApPOBIKOBHX JIiCIB MAapKy 3IIHCHIOETHCS BIAMOBIIHO O OCHOBHHX 3aBlaHb, BU3HAUCHHX
3akoHoM Ykpainu «IIpo npuponHo-3anoBigauii houmy 1 «IlonoxeHHs Mpo HalliOHAIBHUN NPUPOAHUIT TApK» 32 TAKUMHU
OCHOBHUMH 3aBJIaHHSMHU:

*  30epexXeHHs Ta BiATBOPEHHS IPUPOIHUX KOMIUIEKCIB i 00’ €KTIB;

*  OXOpOHA Ta 3aXHCT NMPUPOIHUX KOMIUIEKCIB i 00’ €KTIB;

*  TIPOBEACHHS HAYKOBUX JOCII/KEHb 1 CIIOCTEPEKEHb 32 CTAHOM JICIB.

Bunapuunk H.', HBiaunwok O.!, Kit L!, Aymuu O.!, Kopasn H.2

JOCIIDKEHHA CTAHY O3EPA V ITAPKY «3HECIHH»
3A JIOTIOMOI'OIO BIOIHJIMKAIIIT TA ®ITOTECTIB
U Tvsiscokuil nayionanvhuil ynieepcumem imeni leana @panka
eyn. I pywescokozo, 4, m. JIvsis, 79005, Yrpaina
) natahyaivyna,rchyk@ykr.net )
’Hayionanvruii ynieepcumem «JIb6i6coKka nonimexuixay
syn. C. Banoepu, 12, m.JIvsis, 79000, Vipaina
beshnadia@gmail.com

Vynarchyk N., Tsvilyniuk O., Kit I., Dumych O., Koval N. RESEARCH OF THE LAKE CONDITION IN
THE DEMONSTRATION PARK BY BIODIN INDICATION AND PHYTOTES. The state of park “Znesinnya” lake
was researched by bioindication and phytotest methods. There were assessed two biotopes of the lake with different
anthropogenic press. Lepidium sativum is more sensitive to Ti content than zooplankton communities.

BomoiiMu JIbBOBa € CKJIAZIOBUMH ICTOPHKO-KYJIBTYPHUX JaHMIIA(TIB, YyTJIHMBO PEearyroTh Ha aHTPOIIOTCHHE
HaBaHTAXXCHHS 1 BiAMOBIAIOTh HA HHOTO HETATUBHUMHM 3MiHAMH, sIKi MO’KHA MOHITOPHTH 32 JIOTIOMOTOI0 O10iHIUKAITii
Ta (ITOTECTyBaHHS.
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Jnst nocnipkeHp BiOMpanu mpoOH BOAW 1 NPUIOHHHMX BiKIAAIB i3 o3epa y mapky «3HeciHHs» (M. JIbBiB)
(1.08.2019 p.) y ABOX MICISIX: Y T. 3B. 30HI aHTPONOTEHHOTO THCKY (IITYYHO HAaCHIAHWI MICOK Ha Yy30epexoks i y
BOJY) 1 OlIbII-MeHII MpUpoHiK 30HI. KamepanbHe omparroBanHs IpoO 300IUIAHKTOHY Ta BU3HAYECHHS CTPYKTYPHHUX
MOKa3HUKIB MOMYJSIIHA 300IUIAHKTOHY TPOBOAWIM 3TiHO 13 3araJbHONPUHHATHMHU y TiApoOioyiorii METOANKaMH.
ditoTecTyBaHHS 3/IHCHIOBATH 3a JOMOMOTOI0 POCIHH Kpec-canary (Lepidium sativum L.). HaciHHs mpopornyBaiu y
yamikax [leTpi Ha Bozi Ta IPUIOHHKX BiJKIIaAax, JOBKHHY OCbOBHX OpraHiB BUMipioBanu uepe3 7 1i0. Bmict Bakkux
METAJIiB y MICKY, BOJI Ta MyJIi BU3HAYAJH 3a JOIIOMOTOI0 €HEPTOUCIICPCIHHOTO PEHTIEHOMIYOPECIIEHTHOTO eKCITpec-
anamizatopa EXPERT 3L.

VY Bozi 03epa BUSBWIM 23 TAKCOHOMIYHI OAIMHMII 300TUIAHKTOHY, 13 HAX 8 BUIB HAJEKHUTh 0 HIDKYMX YEPBIB
kiacy Rotatoria (30 % Bin 3araneHOrO urcia BufiiB), 11 BumiB — no pakononiouux migpsay Cladocera (48 %) 14 — no
psany Copepoda (28 %). 300IIaHKTOH MaB POTATOPHO-KIIAJOICPHUI XapakTep. BumoBa mogiOHICTh 300IUTAHKTOHY Y
BOJIOIMI MapKy «3HECIHH» MiXk 010TOIOM, 1110 3a3HAaB aHTPOIIOTEHHOTO THCKY (TillaHe AHO), Ta HPUPOAHUM 010TOIIOM
cranoBmna 54,5 %. 3HaueHHs BHJOBOTO Pi3HOMAHITTS (3a iHIexcoM llleHHOHA) 3MIHIOBAJOCH y IIMPOKHX MEXKax,
30kpema, 0,30—1,97 (mimane nuo), 0,20—1,86 (mpupoaHe 1HO); OOUUCIICHHS 1HICKCY BUI0BOTO OararcTBa Mapraneda
MOKa3auy HOro HW)KYi 3HauUeHHs Ha eBTpodoBaHiil mpuponHii ainsHIi. PiBeHb opraHiyHOTO 3a0py/THEHHS OI[IHIOBAIN
3a MOKa3HMKaMU calpoOHOCTI. Y BOJOIMI BUsBHIM 21 iHanKatopHuil Bui. 3HadeHHs canpoOHocTi 3a [Tantie-Bykom
KoJMBaJUCs B Mexkax 1,54—1,76 (miurane nuo) ta 1,87—1,95 (mpuponse nHO).

3rigHo i3 KiIacuQikalifHUMH KPUTEPiSIMHU, NPUHHATHMH B YKpaiHi, OOMIBI IUISHKHA BOIOWMH Yy TapKy
«3Hecinu» € P’-me3ocanpobHi (I knac sikocTi BoaN), 32 CTAHOM BOJH — «XOPOILi», 32 CTYNEHEM YHCTOTH — «JIOCUTh
YHCTI», 32 TPODHICTIO — ME30EBTPOQHI.

Pesynbratn ¢iToTecTyBaHHS NMPHUIOHHUX BIKJIAAIB i3 Pi3HUX AOCHIAHUX 30H JOCTOBIPHO HE BiApI3HSUIHCE.
VY mnonoBuHM pOCIMH OyB HEKpO3 BEPXIBKOBOI MEpUCTEMH KopeHs. BupomryBanHs QitoTecTiB Ha BOAl i3 30HH
AQHTPOIOTEHHOTO THCKY MTPU3BEJIO /IO IPUTHIUEHHS JOBKHHHU KopeHiB Ha 34 %, a 3 mpupoHOi 30HU — Ha 22 % IOPiBHIHO
3 KOHTpOJIEM (BOIOTIPOBITHA BOJIA).

AHaJi3 eneMEeHTHOTO CKJIa/ly OKa3aB BUCOKHMH BMICT 3ajli3a y MyJIi Ta IICKY, SIKMi CTaHOBUTH 7,4 1 6,7 MacoBoi
MIPOLIEHTHOI YaCTKU BiJIOBIZHO. Y NPUIOHHHUX BIIKJIaJaX 1 BOAI 13 Pi3HUX 30H 03€pa BHUABJIECHO YK€ TOKCHYHHH
Bakkni Metan Ti y 3HaYHUX KUIbKOCTAX (2,2—4,3 MacoBOl NPOLIEHTHOI YaCTKH), KU, MOXKIIMBO, CIIPUYHHSIE HEKPO3
MEpHUCTEM KOPEHIB Kpec-caary.

TaknuM 4MHOM, MOXKHA CTBEP/DKYBATH, III0 POCIMHHI TECT-00’€KTH € OLIBII 4y TIIMBUMH JI0 HasIBHOCTI 3a(hikcoBaHOT
kinpkocTi Ti, HXK 300IUIAHKTOHHI yTPYIIOBaHHS.

Jpau 10.
EKOMOP®U BPIO®DITIB MAJIOT'O TTOJICCH (JIbBIBCHKA OBJIACTD)
Jlvsiscokutl nayionanvnuil ynieepcumem imeni leana Opanka
eyn. Cakcazancovkozo, 1, JIveis, 79000, Yxpaina
yuradrach91@gmail.com

Drach Yu. NEW INFORMATION ABOUT MOSSES OF THE MALE POLISSYA (LVIV REGION). 173 spe-
cies of bryophytes which belong to three division (Bryophyta (158 species), Marchantiophyta (14 species) and Antho-
cerotophyta (1 species) were identified. Nine species of bryophytes are indicated for the Lviv region for the first time. In
the spectrum of ecomorphs subheliophytes (30.1%), mesophytes (29.8%) and cold-tolerant (59.8%) species prevailed
in the study area. Four officially rare and 25 regionally rare species were identified.

Ha tepuropii JIeBiBcbkoi obmacti Mane IMomices po3rtamoBane B Mexax BommHO-ITominechkoi BHCOYMHH Ta
Mexye 3 BonmHcpkow BHCOUMHOR, Po3roudsm, [010ropo-BOpoHSUBEKUM CTPYKTYpHO-ICHYNAUiHHAM TropOorip’sam
(ITominscpka BucounHa). 30ip MOXONOAIOHNX IPOBOAMIM MAapUIPYTHUM METOIOM Ha TepuTopii 13 IUISHOK y Mexax
Mauoro Ilomiccs (Bonuupbkuii 60TaHIYHUH 3aKa3HUK, PoMaHiBCEKHN TaHMIIa()THHHA 3aKa3HUK, 3aIOBIIHE YPOUYHUILE
«Croponn6abmu», ypboekocucrema M. BychbK, 3aii3HWYHA KONiS B OKOJNHMIAX C. 3akomap’s, okonuui cin Kymnukis,
3apsanwnns, Oxunis, [lontea, 3aBamwm, [Tigmucces ta [llonku), ne Oymo 00CTEKEHO PI3SHOMAHITHI THITHA eKOTOIIIB (00II0Ta,
3a00JI049eHi JTicH, 3aIUIaBH PidoK, JyOOBi, COCHOBI, OYKOBIi Ta MillIaHi JIicH, ypOOSKOCHUCTEMH, 3aTi3HIYHI KOJIi1 Ta iHIIi).

Y pesynbrarti ociipKeHHs BUsIBICHO 173 Brau MoxomoaioHuX i3 93 poxis 42 ponuH 18 mopsakiB TPHOX BiJILTIB:
Bryophyta (158 Bunis), Marchantiophyta (14 BuniB) i Anthocerotophyta (1 Bux). 3a KiITBKICTIO BHIIIB NEPEBasKarOTh
ponunu Brachytheciaceae (11,6 %), Pottiaceae (11,6 %), Amblystegiaceae (8,1 %), Mniaceae (6,9 %), Hypnaceae
(5,8 %), Orthotrichaceae (5,8 %), Sphagnaceae (4,6 %), Bryaceae (4,6 %), Polytrichaceae (4 %) i Dicranaceae
(3,5 %). BapTo Big3HaYHTH HOCTATHRO BENWKY KUTBKICTh BUAIB poauHU Sphagnaceae, IO CBIAYUTH PO 3HAYHI IDIOMIL
3a00JI09EeHUX AUITHOK HA TEPUTOPIT TOCIIIKESHHS.

AHai3 eKoJIOTIYHIX 0COOIMBOCTEH MOXOIIOAIOHUX 13 TEPUTOPIL JOCITIIKESHHS ITOKa3aB, IO CePe/I A0 CITiIKSHUX
BHJIIB Y CIIEKTpi resrioMop ¢ mepeBakaroTh MOXOTIOIIOHI, TKAM BIIACTHBA ITUPOKA €KOJIOT19HA aMILTITy/Ia CTOCOBHO CBITIIA
Ta K 371aTHI POCTH SIK Ha 0Ope OCBITIIEHHX, TaK 1 Ha TPOXH 3aTiHEHHUX Micusx: cyoremodiru (30,6 %) i remicioditn
(28,9 %). 3HauHy yacTKy CTaHOBJIATH CBITIIOMIOOH] Buam: renioditu (14,45 %) # ynerparenioditu (7,5 %). Haiimenme
TiHemroOHUX BUAiB — cuiodirtis (10,4 %). ¥V cnexrpi rigpomopd nepeBaxarors Mezoditu (29,9%) Ta kcepomezoditn
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(20,1 %), siki 0OMPArOTH MOMIPHO BOJIOTT YMOBH. 3HAUHY YaCTKy CTaHOBIIATH ripoditu (3,0 %) Ta rirpoditu (14,0 %),
SKi MTOLIMPEHi TYT y OOJOTHUX €KOCHCTeMaX, 3alljlaBaX PiuOK Ta IHIIHMX IEePe3BOJIOKEHHUX JUISHKaX. Tpoxu MeHIe
MOCYXOCTIHKUX BUAIB: kcepoditiB — 12,2 % i ynprpakcepoditiB — 2,4 %. YV crekrpi TepMoMopd Ha TepuTOpil
JIOCIIJDKEHHST OlbIIe MOJIOBUHM BHIIB € XojopoTonepaHTHUMH (59,8 %), 10 MOSICHIOETHCS 3[aTHICTIO OULIBIIOCTI
BU/IiB BUTPUMYBATH 3HauHI 3HW)KEHHS TEMIIEPaTypH i1 9ac 3uMiBJIi. 3HAYHO MEHIIIE ITOMipHO-TerIomooHux (17,2 %)
i reruoroOHuX (3,5 %) BuaiB. Maibke 20 % BUAIB € iHIUPEPEHTHUMH 10 TeMIleparypu abo MaroTh HEBH3HAUCHUH
cTaryc.

3a c030JIOTIYHOIO OLIIHKOIO Ha TEPUTOPIi JOCHTIPKEHHS 3HAHIEHO YOTHPH BHUIH, 10 BKIFOYEHI 10 €BpOINEHCchKOro
4yepBOHOTO criucKy Moxonoaiounx (Red Data Book of European Bryophytes, 1995). Okpim 1iporo, 25 BUSIBICHUX BHIIB
MOXOMOAIOHUX € perioHanbHO pinkicaumu (boiiko, 2010).

:xynuna /1., KopanboBa A., Merajincoka I'.
AHTUBAKTEPIAJIbBHA AKTUBHICTD JEAKUX BOJSAHNX POCJIIMH
Hayionanvnuii nedazoeiunuil ynisepcumem imeni M.11. [Jpacomarnosa
eyn. Iupoeosa, 9. m. Kuis, 10130, Yxpaina
anna.megalin@ukr.net

Jupina D., Kovaleva A., Megalinska A., Bilyk Z.I. ANTIBACTERIAL ACTIVITY OF SOME AQUATIC
PLANTS. The effect of Zostera marina and Acorus calamus aqueous and lectin-containing extracts on Escherichia coli,
Proteus vulgaris, Staphylococcus aureus, Pseudomonas aeruginosa and Candida albicans cultures was investigated by
the disk-diffusion method. Zostera marina has the highest antibacterial activity against Escherichia coli, and the lectin-
containing extract of Acorus calamus L. effectively inhibits the growth of Staphylococcus aureus and Pseudomonas
aeruginosa. These properties can be used for antibacterial therapy and for water remediation

3a mammmu BOO3, 80 % mpoOiieM 310pOB’s JIIONWHU IOB’s3aHE 13 AKICTIO MHUTHOI BOAW. AHTPOIIOTCHHE
eBTpoQyBaHHS Ta 3a0pyIHEHHS BOAW — L€ OCHOBHI IPOLECH, IO CHPUYMHSIOTH JETPaJaIifo pPidoK, BOJOCXOBHILL,
03CpHUX CHCTEM 1 MOTIPIICHHS SKOCTI BoAW. Piuky B Mexax MicT HaldacTille 3a0pyIHIOIOTHCS TOCIOAAPCHKUMHE Ta
(hekaTbHUMU CTOKaMH, TOMY B MeKaX HACEIIEHUX ITYHKTIB Pi3KO 3pOCTa€ KUIBKICTh OaKTepil.

Mix OakTepisiMH BOAOWM, BOAOPOCTSIMM, HAHNPOCTIIIMMH € EKOJOTiYHI B3a€EMO3B’S3KHM. 3HAUYHYy pOJb Y
CaMOOYHINCHH] BOJTU BiIirPAIOTh BHIIi BOMISHI POCITHHH.

[TepcrieKTHBHUMH POCIMHAMH, 10 BIUIMBAIOTh HA CTaH MIKpoQIopu Boau, MOXyTb Oyt Acorus calamus L.
(Meraninceka, 2011) Tta Zostera marina L. (Kyanensayk, JJaBunos, 2019). Tomy MeTOr HAmoro MOCIiIKeHHS OYyII0
BUBUCHHS aHTHOAKTEPiaIbHOI aKTUBHOCT] BOJHOI Ta JIGKTHHOBOI BUTSXKKH 31 CHPOBUHM JIETIEXH 3BUYANHOI Ta 30CTEpH
MOpPCBKOI IIOI0 TaKMX YMOBHO-TIATOT€HHWX MIKpoopraHisMmiB: Escherichia coli, Staphylococcus aureus, Proteus
vulgaris, Pseudomonas aeruginosa ta Candida albicans. AuTnbaxTepiaabHy aKTHBHICTb BU3HAYAJIU JUCKO-TU(Y3iHHIM
METOJIOM, JIEKTHHOBMICHY BHTSDKKY - IIUITXOM €KCTPAKIIil B PO3YMHI HEUTpabHUX coneill (AHTOHIOK, 2003).

Sk cBiguaTh pe3yNbTaTH JOCHTIHKEHHS, HaHOUTBITy aHTHOAKTEpiadbHy aKTHBHICTH BUSBHIIA 30CTEpa MOPCHKA
100 KHIIKOBOI NMaJWYKK (30HA raibMyBaHHSA 15+1,4 mwm). 30Ha sisnucy Juis mpoTes 3BMYAHHOTO Ta cTadilokoka
3onoTtHucToro cranoBmia 10+0,8 mm. Kannuna 6iniroda BUSBIIIACS TEX Yy TIIMBOIO SIK JI0 BOJHOTO, TaK 1 10 IEKTHHOBOTO
EKCTPAKTy 30CTepH MOPCHKOI. SIK BOAHA, TaK i JIEKTHHOBA (hpakLii 31 CHPOBUHM Zostera marina IisIA 3 OJHAKOBOIO
akTHBHICTIO. CHHBOTHIIHA NaJIuKa BUSBHIIACH 1HAM(EPEHTHOIO 0 eKCTPAKTIB 30CTEPH.

Pesynbrary BUBYUEHHS aHTHOAKTEPiaIbHOT aKTUBHOCTI BOIHOI Ta JIGKTMHOBOI (pakxiii cupoBuHU Acorus calamus
CBiZUaTh, IO JICKTHHOBA (PPaKIIisl JETIEXH Ma€ OUTBITY aHTHOAKTEpialbHY aKTUBHICTb, HiX BogHA. Hali0imbpIm 9y TInBUM
JT0 JICTIEXH 3BUYAHOI BUSBIJINCS CHHBOTHIMHA MaNWYKa i cTaiJIOKOK 3070THCTHH. P aHTHOAaKTEpiaibHOT aKTUBHOCTI
Jerexy 3BUYaiiHoi Mae Buran Pseudomonas aeruginosa > Staphylococcus aureus > Proteus vulgaris > Escherichia
coli. AHanoriYHMHN psill aKTUBHOCTI U1 Zostera marina L. - Escherichia coli > Proteus vulgaris > Staphylococcus
aureus > Candida albicans.

OcCKiIbKH 00MJIBI POCIIMHE BUKOPHCTOBYIOTHCS SIK JIKAPChKA CUPOBHHA, MOXHA 00rOBOPIOBATH MOMKIIMBICTD 1X
CYMICHOTO BHKOPUCTAHHS JIJIs aHTHOAKTEepiaTbHOI Teparii Ta Ui CaHaIlii BOIH.

Kab6aaosa JI., Bacuabuyk O., Merasincbka A., Ctpamko C.

OITOTOKCHUYHICTD VISCUM ALBUM L. 3AJIEXXHO BIJ] POCJIMHU —
JOHOPA TTOXVMBHUX PEHOBHH.
Hayionanvnuii nedacoziyunuil ynieepcumem imeni M.I1. /[pacomanosa
eyn. Ilupozoea, 9. m. Kuis, 10130, Ykpaina
anna.megalin@ukr.net
Kabalova D., Vasilchuk O., Megalinska A., Strashko S. PHYTOTOXICITY OF VISCUM ALBUM L. DE-
PENDING ON PLANT - DONOR OF NUTRITIVES SUBSTANCES. A range of phytotoxicity of woody plants based
on the determination of phytotoxicity coefficient is constructed in the work. It has been shown that the affinity of Euro-
pean mistletoe to host trees can be determined by the similarity of the phytotoxicity factor. Mistletoe white has an affi-
nity Acer platanoides L., Populus nigra L., Robinia pseudoacacia L.
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OcTaHHIM 4YacoM y 3eJIeHHX HAaCa/PKeHHSX DPI3HUX THUIIIB, 30KpeMa, y Mapkax Ta BHYTPIIIHbOKBAPTAILHOMY
03€JICHHI MICT, Y Haca/DKCHHSIX Y3[OBX aBTO- M 3aJIi3HUYHMX IIUISAXIB, y CaJaX CIOCTEPIraeThCsi MacoBE 3aceICHHS
nepes omenoro ounoro (Viscum album L.).

Owmena 6ila — pOCITHMHA-HAMIBIAPA3UT 13 POJMHUA OMEJIOBHUX, sKa Hamiuye Ounbrie 90 Bumi. J{is mommpeHHs
HaCiHHS OMEJIHM XapaKTepHa OpPHITOXOpis, BUHATKOM € sUIIBIIEBa OMeJa, SKa PO3MOBCIOIKYETHCS MUISTXOM aBTOXODIi.
CyvacHa XBHWJISI PO3MHOXKEHHS oMeNu B YkpaiHi Bukimkana (Pubanka, Beprene, 2016) 3HW)XEHHSM HPOMHCIOBOTO
BHUPOOHMIITBA, 1110 Yepe3 3pOCTaHHs apeary Ta KOpMOBOI 0a3u IMO3HAUYMIIOCS Ha YHCENBHOCTI NTaxiB, 301IbIICHHS SKOT
1 TIPUBEJIO IO MacOBOTO 3aCEJIEHHs OMEIIOI0 IEPEB Y MapKax, CKBepax i cajiax MicT. 3a MoKa3HUKaMH IIUTLHOCTI OMENH
BCTaHOBJICHO, 1110 POCIIMHA-HAITiBIIapa3uT MOLIMPIOETHCS 010KOpUI0paMy, SIKUMH BUCTYTIAIOTh NPUPIYKOBI HACAPKCHHS
1 HacaJUKEHHS Y3/I0BX aBTOMaricrpaiei.

3a nmanumu [.Pubanka, omena CHpUYMHIOE YIOBUIBHEHHS POCTY POCIMHHU-Xa3siiHa, BUKIIMKae aedomiarliio,
3MCHIIICHHS TUTOITI (JOTOCHHTE3YIOUMX TKAHUH, 3MIHY BOJHOTO I ByIJICIIEBOrO OAaHCIB, IO TATHE 33 COOOI0 3HIKCHHS
CTIHKOCTI JI€PEBHUX POCIHMH MPOTH XBOPOO 1 MmIKigHUKIB. LIKiAIMBUI BIUIMB OMENH IPOSBISIETHCS y 3HAUHIA BTpaTi
JIEKOPAaTUBHOCTI HACA/KEHb YHACITIIOK BCUXaHHS YaCTUHU KPOHH 1 HaBiTh 1LJI0r0 epeBa. Ha mymKy 6ararbox 10CiiHUKIB,
€ 1Ba crioco0u 6opoTHOH 3 OMeNOor0 — (piznyHe 11 3HUIIEHHS Ta PO3BEICHHS JTICOBUX MOPiJ, 110 OMEJIOI0 HE 3aCEITIOIOThCS.
Tomy BayKJIMBO 3HAWTH JIIarHOCTHYHMIT 3aCi0 OLIHIOBaHHS NPHYPOYSHOCTI OMEITH JI0 BUJIIB A€PEB-KUBHUTEIIB.

Mera Hamoro JOCIIKEHHS - BUBYUTH KOPEJALiI0 MIX (pITOTOKCHYHICTIO OMeNd 0101 Ta (iTOTOKCHYHICTIO
pociIMH-KUBHUTENB. Bu3zHaueHHs KoedilieHTa (DITOTOKCHYHOCTI BUKOHYBAJIM 32 METOIMKOIO IBaHOBa—buCTpOBOI, B
SIKIH TecT-00’€KTOM € MPOPOCTKH oripka. J[isi BUBYEHHS MPIOPUTETHOCTI, SIKY MPOSIBIISIE OMeNa Oina mij yac BUOOpy
POCIMHU-KHUBUTENS, MU MOPIBHIOBAIN (ITOTOKCHMYHY aKTHUBHICTH TAaKMX POCIHH-CTUMYJATOPIB mpomidepanii sk
Pinus sylvestris L., Picea abies Mill Ta Quercus robur L. TakuM 4MHOM, MOXKHa CTBEPKYBaTH, 110 IPUYPOUYCHICTh
oMenu 01101 710 BUJIB ACPCB-KUBUTEIIIB OB s13aHa 3 KOC(IIIIEHTOM iHTEHCUBHOCTI iHT10yBaHHS MITOTUYHOTO MOJLTY.
Haiibinpiny criopigHenicts V.album niposiise 10 nepes-iHrioitopis npomidepamnii — Acer platanoides L., Populus
nigra L., Robinia pseudoacacia L. Pe3ynbraTé eKCIIEpUMEHTY JalOTh 3MOI'y IMOOyayBaTH psJ (DiTOTOKCHYHOCTI
JiepeBHUX pociuH. [IpuypodeHicTh oMenu 01101 10 AePeB-KUBUTEIIB MOKHA BU3HAYATH 33 MOMIOHICTIO KoedillieHTa
¢iTorokcuuHoCTi. [IpiopuTeTHIMH AJIS 1IHOTO HATIBIAPA3UTA BUSABUINCS POCIMHU 3 KOEPIi€EHTOM (PITOTOKCHYHOCTI
Bix -0,002 10 -0,33. Bup4ueHHs Kopesiii Mk BUOBUM CKJIaIoM (hiTOIICHO31B IPUPOTHUX YIPYIIOBAHb 1 MapaMeTpaMu
KpUBHUX (HITOTOKCUYHOCTI JAFOTh MiJICTaBU 3pOOUTH BIHCHOBOK, 110 Y PUPOTHUX (hITOIICHO3aX MOPOIH IPYMYOThCS 32
MIPUHIIMIIOM: 1HT10ITOp — CTUMYIISATOP, a00 CTHUMYIISITOP — CTUMYJISATOP. Y TOH ke yac oMerna Oina o0upae npiopuTeTHI
JiepeBa->KUBHUTEI 3 IPUHIIMIIOM MTOAIOHOCTI 1HTiOITOp - 1HTIOITOP.

Kopunansbka O., boiiko JI., Kyapunubka O.

IMOKA3HUKHU XIMIYHOT'O 3ABPYIHEHHA BOAU
[IPUPOJIHUX I IITYYHUX BOJIOMM JIbBIBII[UHU
K3 JIOP «JIvsiecokutl obnachuil yenmp exono2o-namypanicmuunoi meopyocmi yuniecvkoi monooiy (JIOLJEHTYM)
eyn. leana @panxa, 133, m.JIveis, 79026, Yrpaina
lodenc@ukr.net
Kornatska Q., Boyko L., Kulchytska O. INDICATORS OF CHEMICAL POLLUTION OF WATER IN NATU-
RAL AND ARTIFICIAL WATER SOURCES OF LVIV REGION. In the investigated rural settlements of Lviv region,
wells were contaminated with nitrates, and sometimes with ammonium and phosphates, as a result of non-compliance
with sanitary requirements for the construction of cesspools, outside toilets and places of domestic animals, violations
of the rules of application of mineral and organic fertilizers, etc.

Bona — yHikanbHuMi Oe3LiHHMI NMPUPOTHMN pecypc, He3aMiHHa yMOBAa BMHUKHEHHsS W 1CHYBaHHS JKUTTS Ha
3emui. [IpicHa Boga cTaHOBUTH 3 % Bif 3arajgbHOrO 0OCATY BOIM Ha TumaHeTi. [[kepera mpicHOI Boau aenaii Oibime
BHCHAXYIOTBCS 1 3a0pYyIHIOIOThCSI. XiMidHE Ta OiojoridyHe 3a0pyqHEHHS BiAOyBaeThCsS BHACHIIOK HAIXOHKCHHS Y
BOIOWMH 31 CTIYHUMH BOAAMH PI3HUX MIKIIJITUBUX JOMIMIOK HEOPTaHIYHOTO ¥ OPraHIYHOTO TOXOKCHHS, 30KpeMa,
MiHEpaJbHUX COJEH, KOMYyHAIbHO-TIOOYTOBHX i CUTBCHKOTOCIIONAPCHKHAX BIAXOAIiB Ta iH. 30UTBIICHHS KOHIICHTpAIil
MiHEepaJbHAX NOKUBHUX PEUOBHH a30Ty, hochopy, Kalilo y BOLOWMAax CIIPUYMHSIE IBITIHHI» BOIU. YHACIHITOK IOTO
BOJIa CTa€ HEMPHUIATHOIO JUIS TBAPUH 1 JIFOACH, MOTIPITYETHCS T1APOOIONOTIYHINA CTaH BOAOIM, BiIOyBAarOTHCS 3MIHHU B
eKOCHCTEMAX.

OO0’ektamMu JOCITIDKEHHST Oynu piuky, o3epa, craBkd JIpBoBa Ta JIbBiBChKOi OONacTi, a TakoXK KPHHHUII
MIPUBATHUX JTOMOTOCIIONAPCTB i BOAA IEHTPANIi30BAaHOTO BOMOMOCTa4aHHsS. [IpenqmeroM mocimimpkeHHS Oynau XiMmidHi
roka3HUKK Bozu. [Ipo6u Boau Binbupanu ryprkisui K3 JIOP JIOLIEHTYM y M. JIsBoBI Ta cenax [lepemunuistacbKoTO,
SBopiBcrKoro 1 JKoBKiBCHKOTO paifoHiB. SKiCTh BOAM aHANi3yBalM 3a JOIOMOTrol0 Habopy peaktusiB Visocolor ECO
(Duren, Germany). Buznaganu Taxi nokasHuku: pH, 3araneHy TBepaicTh, piBeHb HITpaTiB, docdariB i amonio; pH
BOJM BU3HAYAIN €KCIPEC-METOOM, 1HIII MOKa3HUKH — THTPOMETPUIHUM METOIOM.

Haiiripmry exosnoridny cuTyamnito BUSIBICHO Y KpHHHUIX c. Kymsasa JKoBkiBchkoro paiioHy, 1e piBeHb 3arajgbHOI
TBEPHOCTI, KW BimoOpaxae cymy ioniB Ca’" i Mg?', 30inbplieHHid yABivi, KOHLEHTpALs HITpPaTiB y YOTHPHOX
JIOCITI/DKEHUX KPUHHIIX CTAaHOBHJIA B cepeabomy 220 mmois/am?, 1o nepesutirye IJIK mis mutHoi Bomu y 4,5 pazy. Y
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KPUHHIIX [[bOTO HACEIECHOTO MYHKTY TaKOXK BUSIBICHO ciifn amoHito (0,25 mr/mm?) i dpocdaris (0,4 mr/ am?). B iHmmx
BOJIHUX €KOCHCTEMaxX — Yy CTaBKax 1 piulil — BCl JOCHIDKyBaH1 MOKa3HUKHU BOJY HE NMEPEBHIIYBaM TOKA3HUKIB HOPMH.

3HavHe MepeBUIICHHS PiBHS HITpaTiB (~ 80 MMOITB/IM®) BCTAHOBJICHE 1 /TSt KpUHUIIB Y ¢. [Tigropoauiie, mKepena
y ¢. daBuaiB [lepemMunuisacbkoro paiiony ta B pidni Tepemrka (cMt Crapudi SIBopiBckkoro paiiony). BusiBuim, mo
¢inpTpyBanHs Kosoas3HOi BoaM 3i c. Iligropoaumie kpisb ByrinbHuid ¢insTp (bapeep Cranpapr, banammxa, P®D)
3HW)KYBAJIO PiBEHb HITPaTiB 1 TBepAiCTh BomM ynBidi. B o3epax M. JIbBoBa, 30kpeMa, y BomoiimMi mapky [lorynsuka
i1 y IlickoBux o3epax Ha KacremniBii BusieneHo crigu amonioo (0,4 mr/mm®), BoqHOYAC yci iHII MOKAa3HUKU OYITH B
mexxax [JIK. Bonma neHrtpasizoBaHoro mocrauyaHHsl BiIINOBifajga caHiTapHMM HOpMaM 3a yciMa HpoaHali30BaHHUMHU
MOKa3HUKaAMH.

OTxe, y JOCHIIPKEHNX CUTbCHKUX HACcEJICHUX MyHKTaX JIbBIBIIMHY NEpeBa)KHO KPUHUII 3a0py/IHEH] HITpaTamu,
1HKOJT aMoHieM 1 pocharamu, 1110 € HACITIIKOM HEJOTPUMAaHHs CaHITAPHUX BUMOT NPU OONAIITYBaHHI BUTPIOHHX 5IM,
HaJIBIPHUX TyaJIETiB 1 MiCIlb yTPUMaHHS Xy/100H, OPYILIECHHS IIPaBHJI 3aCTOCYBaHHS MiHEPaIbHUX 1 OpraHiYHUX JOOPHB.
Hitparn MOXyTh CHIPHYHMHSATH METTEMOIIOOIHEMIIO Ta HOPYIICHHS 3/1aTHOCTI €PUTPOLUTIB MEPEHOCUTH KUCEHB 10
oprauiB i TkaHWH. Jl0 TPy MiJBUILEHOTO PU3MKY 32 TaKMX YMOB HaJeXaTbh JITH J0 TPhOX POKIB 1 0COOM HOXHIIOTO
BiKy, XBOP1 Ha aHEMIIO, JIFOIM 13 3aXBOPIOBAHHSIMH JIMXAJIBHOT Ta CEPLIEBO-CYANHHOT CUCTEM.

KosTyH B.
IHBA3IMHI UY)XXOPIIHI BUJIU SIK OJTHA 3 HAMTI'OJIOBHIILIIMX EKOJIOITYHUX ITPOBJIEM YKPATHU

Hasuanvno-nayxkoeuii yenmp «Ilncmumym 6ionozii ma meouyunuy
Kuiscokozo Hayionanvnozo Yuieepcumemy imeni Tapaca Lllesuenka
npocn. Akademixa Iiywikosa, 2, m. Kuis, 03022, Yxpaina
veronikakovtun23@gmail.com

Kovtun V. INVASIVE ALIEN SPECIES AS ONE OF THE MAJOR ENVIRONMENTAL PROBLEMS IN
UKRAINE. The article is devoted to the actual environmental problem that negatively affects the biodiversity of
Ukraine. The author writes about the concept of invasion alien species, reveals the features of the attitude to this
problem in Ukraine and in the world, draws attention to the need to solve the problem of invasion alien species at the
legislative level of Ukraine.

OpHi€0 3 OCHOBHHUX €KOJIOTIYHHUX MPOOJIEM CYyJacHOTO CBITY € IpoOieMa NOMMPEHHS 1HBa3ifHNX 1y KOP1THUX
BUJIiB TBAPHH i POCIHH. i aKTyaNnbHICTh MiATBEPIKYEThCS HH3KOK UYMHHHX MiKHAPOIHHX NOKyMeHTiB (KoHBeHIis
OOH «Ilpo 6iopizHoMaHiITT», bepHchka KoHBeHIis Ta iH.), 10 HiINUCAHHS SKUX JOTYYMINCS OUIBIIICTD KPaiH CBITY,
y ToMy uHcii i YkpaiHa.

YV Konsenuii npo Gionoriyne pi3sHOMaHITTS iHBa31HHI 4y>XOPiAHI BUAN PO3IIAJAIOTHCS SIK BUIN POCIIUH 1 TBAPHH,
IO BCEJMIIMCS Y IPUPOIHi ab0 HAIIBIPUPOIHI €KOCHCTEMH Y CEPEOBHIIA iCHYBaHHS, HE XapaKTepHi JJs cede, €
MPUYANHAMH 3MiH, 3aIPOXKYIOTh MIiCIIEBOMY OiOJIOTIYHOMY PI3HOMAHITTIO Ta 3aBAAIOTh CKOHOMIYHOI 200 EKOJIOTiYHOT
IIKOAIH.

IcHyBaHHS iHBa3i{HUX Yy>KOPIMHUX BHUIIB € OIHUM i3 CEMH OCHOBHHX (DaKTOpIB, IO CHPUYMHSIOTH BTPATY
GiopizHomaHITTS Ha 3emii (AusimoB, borympka, 2004), a meski BUeHI BKa3ylOTh, IO 3a MacIuTaOHICTIO el (akTop
Mocilae qpyre MicIie micis 0e3rmocepeTHHOr0 3HUIICHHS CepeIoBUIN icHyBaHHS BuAiB (Dinneiicon, 2015).

BrmB iHBa3iHUX 9y>KOPITHAX BHIIB Ma€ YMCIICHHI €KOJIOT1UHI i eKOHOMIYHI HAcHiaKu. Exonoriuni mos’s3aHi,
HO-TIep1Ie, 3 3arpo3010 JOKAJIFHOTO BUMUPAHHS KOPIHHHX BH/IB Uepe3 KOHKYpPEHIIIO 3a 00MEeXeHi pecypcH, Taki sK
XKa, MicIs TPO’KMBAHHS T2 PO3MHOMKEHHSI; TIO-pyTe, MOIMNPEHHS €K30THYHUX 3aXBOPIOBaHb. EKOHOMIYHI NOMNATAIOTH Y
3MiHI CTPYKTYpH Ta QYHKI[IOHYBaHHS [UTHX €KOCHUCTEM, YHACHTIIOK YOTO MOTIPITYETHCS 3MATHICTh EKOCHCTEM HaJJaBaTH
B)XJIMBI €KOCHUCTEMHI INOCIYrH. Tako)k €KOHOMIUHHMH BIUIMB BHSBISETHCS y 3HIDKEHHI BPOXKAMHOCTI CLIBCBHKOTO,
JICOBOTO Ta PHOHOTO TOCMOAAPCTB, MOMIKOPKEHHI iHQPACTPYKTYpH, 3HUIICHHI JIAHAMA(TIB Ta BOIOWM i, IK HACIIIOK,
y BTparti pekpeaniiHuX IiHHOCTeH 1 KynprypHOI cnaguuan (Sundseth, 2016). Kpim Toro, iHBa3iiiHi uyxopiaHi Buan
MOXXYTh CTaTH TPOOIEMOIO JUIS 3[0POB’S JIOAMHH, aJykKe BOHM 3JaTHI BUKJIMKATH CEPHO3HY alepriro Ta MKipHI
poOIeMH.

JI1s 3MEHIIICHHST HeraTHBHOTO BIUIMBY Ha 01OpI3HOMAHITTS OararbMa KpaiHaMH CBITY po3poOIIeHO HaIlliOHAIbHI
CTparerii Io/10 iHBa31HHNUX Yy KOP1THUX BUIB 1 CTBOPEHO PO3TallyKeHy MepesKy KOMIIJIEKCHOTO BUBUCHHS, KAPTYBaHHS,
NPOTHO3YBaHHS PHU3MKIB, YIPABIIHHS IIHHUMH NPHUPOAHUMH TEPUTODPISIMH 3 YypaxyBaHHSIM MOMKIJIMBUX 1HBa3id
YyXKOPiTHUX BUIIB Ha pi3HUX piBHAX (Kitimos, 2018).

B VYkpaiHi, Ha >xanb, He MpuiiHATO i noHMHI Harionansay Crparterio mo/o iHBa3iiHNX Ty>KOPiJHAX BUJIB, X0Y
il MPOEKT, MiArOTOBaHMH 3a MPUHIUIIAMH €Bporieiickkoi CTparerii, OyII0 3aIIpOIIOHOBAHO MTPOBIIHIUMHU YKpaiHCHKUMHA
BueHnMH 11e 2003 poxy. Hemae # iHIIMX HOPMaTUBHO-IIPABOBUX aKTiB, sIKi O TOMOMOIIIM CTBOPUTH CUCTEMY KOHTPOIIIO
3a iHBa31HHUMH Yy’>KOPITHIMH BHIAMH Ta PETYIIOBATH iXHE PO3CEIICHHS.

3aranom mpoOneMy iHBa3iil 4y>KOpiJHUX POCIMH 1 TBapWH HAa TEpUTOpil YKpaiHU MiAiiMaroTh JHIIE HAYKOBII
(Ipamenko, Bypma, 2014; Axumuyk, 2014; Bacernko, 2016 Ta iH.). BuTbImn MOBHO MOCIHIIKEHO 1HBA31l Uy KOPITHHUX
BugiB pocnuH (Bypna, IMamkesud, Boiiko, ®inaiino, 2015; Manuroscekuii, 2018; Ilesepa, 2017), mo x 1o iHBa3iit
YyXKOPiTHUX BHUIIB TBAPUH, TO TPATUIAIOTHCS JIHIIE MOOANHOKI myOmikarii (Komernes, [Tepecansko, [Tucanens, 2011).
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OTxe, HUHI B YKpaiHi € HaraibHa rnorpeda BUPILIMTH MpolneMy iHBa3iH 4dyxopigHux BuIiB. Came y IIbOMY
HarpsiMi TJIAHYEMO TIPOBE/ICHHS HAIIMX MOAANBIINX JOCIIKCHb.

Kyzema H.!, Tymuu O.!, lanuaunk P.2
BIOIHAVKAILIA CTAHY p. 3YBPA Y MEXAX M. IBBOBA
Ulbsiecokutl nayionanvruil ynieepcumem imeni leana @panka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yxpaina
toxop@ukr.net
’Hayionanvnuii ricomexniunuil ynieepcumem Yxpainu
eyn. Ien.Yynpunxu, 103, m. Jlvsie, 79057, Yrpaina
druslana@ubkr.net

Kuzema N.. Dumych O., Danylyk R. BIOINDICATION OF THE ZUBRA RIVER STATE WITHIN LVIV.
The state of Zubra River was researched by bioindication method. At the test stations 14 taxa of zooplankton were
registrated. The most abundant zooplankton hydrobionts were representatives of the waters heavily contaminated with
organic matter. The data obtained on the saprobity of Zubra River water according to the three saprobic indices show
that water quality of the river at the researched sites up to class II (April) and class III (May) of water quality.

3rinHo 3 PerionanpHOO nomnoBiagio JlemaprameHnrty exonorii ta mpupogHux pecypciB JIOJA mpo cran
HABKOJIMIITHBOTO MPHPOIAHOTO cepenoBuina y JIpBiBCHKil obmacti (2019), Ha eKoNOTIUYHUI CTaH MOBEPXHEBUX BOI
BIUIMBAIOTH PI3HOMaHITHI (hakTopw: 3a0pyIHEHHS IPYHTIB, aTMOC(epH, 3MiHa JTaHAMA(QTHOI CTPYKTYypH, TEXHOTCHHE
IepeBaHTaKEHHS TEPUTOPIil, Hee(heKTHBHA poOOTa KaHAII3aI[IITHO-OYMCHIX CIIOPYA, 3aCMIYCHHS PidOK ITOOyTOBUMH
IHIIMMH BiIXOIaMU.

P. 3y6pa — notnuna BomoiimMa y JIbBIBCBKil 00nacTi, sika Oepe mouarok y M. JIbBoBI Ta Brazae y p. Hlupka. ¥
Mexax JIbBoBa BOHa 3a0pyAHIOETHCS TOCTIONAPCHKO-(PEKAIbHUMH CTOKAMM KaHalli3aliiHOi Mepexi paiioHy, mpoTikae
YaCTKOBO BIJIKPUTHM KOJEKTOPOM, Ha IIbOMY IPOMDXKKY 3acMideHOMY MOOyTOBHMH Bimxomamu. J[o TiapoXiMigHIX
HOKa3HHUKiB, fAKi mepepuntytots [IK y p. 3y0pa, nanexars bCK,, XCK, BmicT amoHnilo, 3ami3a, 3aBUCIHX PEIOBHH
(Perion. nomnoBink, 2019). Oxpim XiMi9HIX TOKa3HUKIB, JJISI OLIIHKY CTaHY T'JIPOEKOCHCTEM 3aCTOCOBYIOTh CTPYKTYpPHO-
(YHKIIOHATBHI TOKa3HUKH PO3BHUTKY TiAPOOIOHTIB.

Bynp-sikuif crpec y BOOHHMX €KOCHCTeMax BIUIMBAE HA YIPYINOBAaHHS TBApHUH 1 POCIHH, CHPUYUHSE
PECTPYKTypH3alilo Oi0THYHOTO KOMIIOHEHTY. ToMy MeToro poOoTH Oys0 OLIHUTH CTaH BONONMH 3a CTPYKTYPHHUMH
MTOKa3HMUKaMH PO3BUTKY 300IUIAHKTOHY y BECHSHUI MEepioz.

Jocnimkenns p. 3yOpa NpoBOAMIN HA ABOX TOYKAX BiZOOPY TipoOionoriyHux mpoob:

1) Ha minguui p. 3yopa B3noBX puHKY «lllyBap» y micii neper BliaiaHHAM ITOOYTOBHX CTOKIB Bij )KUTIOBOTO
MacuBy;

2) micis BIaAaHHS TMOOYTOBUX CTOKIB y PIYKOBHI CTIK Y MICIIi BUXOMy Ha TIOBEPXHIO KaHATI30BaHOI MUISHKH
PpIUKH.

Ha nociipkyBaHuX CTaHIISIX BUSBHIIN 14 TaKCOHIB 300IUIAHKTOHY, i3 HUX 9 HAJNEXNTH IO THUIY KPYIIIMX YEpPBiB
knacy Rotatoria, 4 — no xnacy pakononionux mninpsany Cladocera Ta 1 — no kmacy paxononiouux psimy Copepoda.
KoedimieHT momiOHOCTI 300MIaHKTOHY 32 iHIeKcoM ChOpeHCEeHa MiX JOCHTIKYBAaHIUMH TUTTHKaMU OyB HEBUCOKHH -
38 %. Iloka3HUKHM YMCENBHOCTI 300IUIAHKTOHY p. 3yOpa BHSBWINCH HU3BKUMHM 1 KOJIMBAJIUCH y Mexax 14,44-62,53
TUC.ek3./M°. HalluncieHHImMH Tiqpo0iOHTaMU Ha JTOCHIDKYBAHUX IUISHKAX piuku Oynu Brachionus calyciflorus
Pallas i Cyclops strenuus O. F. Miiller, siki € iHquKaTopamMu BoJl, CHIIBHO 3a0pYJHEHHX OPTaHIYHOIO PEYOBHHO0. Y X0
OloIHAMKAIIIHHIX NOCIIHKCHD PIYKH BiACTEXYBaIN MOP(OJIOTito TiIpo6ioHTiB. BusBMIN TepaTHI (GOpPMH TBOX BHUIIB
KONOBepTOK: Brachionus calyciflorus Pallas i Brachionus diversicornis Daday.

Bioingukanito p. 3yOpa mpoBoxwin 3a iHANKAaTOPHUMH OpPTraHi3MaMH 300IUIAHKTOHY 3a JJONIOMOTIOIO 1HZIEKCIB
[Manmie-byka, 3eninku-Mapsana, Potmaiina. 3aranom y Bojoiimi BusBiIeHO 11 iHIUKAaTOpHUX BHUIIB: oyirocanpo0iB —
0, o-B-Me3ocampobiB — 2, B-me3ocampobiB — 3, B-o-me3ocanpodiB — 2, B-a-mMe30canpodiB — 3, o-me3ocanpodiB — 1.
OtpuMaHi gaHi o0 canpoOHOCTI Boau p. 3yOpa 3a TphOMa iHIEKCAMH ITOKa3yI0Th CXOXKI pe3yJIbTaTh: MPUHAIEKHICTh
SIKOCT1 BOIIM PIYKH Y BECHSAHUH mepiox Ha qociimKyBaHux aitsHkax go [I-111 kmaciB sikocti Bo.

Buxozstun i3 BUIIEHABEIEHOTO, MOYKHA CTBEPDKYBATH, IO TOCIIOAAPCHKO-TTIOOYTOBI CTOKHM BIUIMBAIOTH Ha CTaH i
PO3BHTOK 300IIIaHKTO(AYHH JOCTIIKYBAaHOI TUITHKY p. 3yOpa.

Haripuuy O.M., /l:xypa H.M.
EKOJIOI'O-ITPOCBITHULIBKA POBOTA Y BUXOBAHHI MOJIO/I

JIvgiecoruii nHayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovrozo, 4, m. JIvsis, 79005, Vkpaina
nahirnyshl9@ukr.net
Nahirnych O.M., Dzhura N.M. ENVIRONMENTAL EDUCATION FOR UPBRINGING AND ENLIGHT-
MENT OF YOUTH. Environmental education is viewed as a holistic cultural phenomenon, which includes the pro-
cesses of learning, upbringing and personal development. Environmental education and enlightening can increase the
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level of ecological culture in modern society, stimulate student environmental action and foster understanding of envi-
ronmental problems and their solutions.

CyuacHuii CTaH pecypciB 3eMiti 3HAYHO MOTIPIIUBCS. 3a OCTaHHI POKHU Pi3KO CKOPOTHITKC IIIOIIA JIiCiB 1 3amacu
HadTH. [HTCHCHBHUN PO3BUTOK MMPOMUCIIOBOCTI, CIJILCHKOTO TOCTIOAAPCTBA CIIPUYNHSE 3HAYHE 3pPOCTAHHS CIIOKUBAHHS
YUCTOI MUTHOI 1 TEXHIYHOT BOJH, a K HACTIJOK — 30UIBIICHHS KUTBKOCTI 3a0pyIHEHUX PI3HUMH JOMIITKAMH CTi9HIX
Boa. Kpim mporo, BimOyBarOThCs 3MiHH KJTiMaTy, COIPUYHHEHI TEXHOTCHHUM TapHUKOBUM e(eKToM, KHCIOTHI omay,
MacoBe 3a0pyIHEHHS BOJ i TPYHTIB Pi3HAMH XIMiYHIMH pEUYOBHHAMH. Y Yac MOZICPHi3allil BeIeHHS TOCIIONapCTBa Ta
PO3BHUTKY HOBHX TEXHOIIOTiH HEOOXiMHO cPOpMyBaTH Yy IIONCH pO3YMIHHS TOTO, SIKi HACTIIKA BOHH CIIPHYHHSIOTE.
Came Taki 3acaiy TOBOIATH HEOOXiJHICTh BIIPOBAKCHHS CKOJOTIYHOI OCBITH 1 MPOCBITH IJI YYHIBCHKOI MOJIOII,
TOJIOBHUM 3aBJIaHHSAM 5KO1 € (JOPMYBaHHS YSBJICHb PO XapaKkTep BILIMBY JIFOOMHHU Ha TOBKLLIA 1 OTO HACIIAKH, PO
NPUHIHIHA CTAIOT0 NPUPOIOKOPUCTYBaHHS.

Exosoriuna npocpirta i BUXOBaHHS € OCHOBOIO 1Tt ()OPMYBaHHS JIFOAWHU 3 BUCOKAM MOYYTTSAM 000B 3Ky Iepen
CYCITLTBCTBOM, JIFOMMHM, 31aTHOT BiJICTOSTH BIACHY COIlialIbHY MO3HUIIII0 B YMOBaX, KOJU CTaH JOBKIILIA KaTacTpohidHO
HOTIPUIYETHCS 1 KOJM TOCTPO BiMUyBaeThcs AS(QIUUT KyJIbTYpH HacelieHHS. Y 3B’A3Ky 3 IIMM BHHHKae morpeda B
OpraHi3allii eKoJIOoTr0-IIPOCBITHUIFKOI poOoTH. BaXXIIMBY poih B €KOJIOTIYHOMY BHXOBaHHI Ta ()OPMYBaHHI CBITOTIISTY
MOJIOII BiTIrPalOTh EKOJIOTO-HATYPAiCTHYHI IICHTPH, 38001 MacoBoi iHPOpMAIIil, TpOMaIChKi €KOIOTiYHI 00’ €THAHHS,
LEPKBA.

Li iHcTUTYWii OpPraHi3oBYIOTH NMPOCBITHUIIBKY POOOTY, CHHPAIOYUCh Ha CIEMU(iKy W 0COONMMBOCTI BIACHOI
nisutbHOCTi. Pomb llepkBr y BHIIIEHHI €KOJOTIYHUX MPOOIIEM IONATAa€ Y CTBOPEHHI IYXOBHOTO MIATPYHTS IJIS
HaJTaro/KeHHS TapMOHI3aIiITHOT B3a€MOJIIT «ITIONHHA-TIPUPOIAY, sKa Iepeadadac GOpMyBaHHS €KOJIOTIYHOI CBITIOMOCTI
HaceJieHHs. TeMaTHdHi eKOJIOTO-TIPOCBITHUIBKI 3yCTPidi MOJKHA IIPOBOUTH y 3pYUHHN IS TapadisiH yac.

Mmu po3poOMIT TEMaTHKy eKOJIOTIYHHX MPOIOBiIeH. 3 METOI KOPEKTHOI Ta KOMIUIEKCHOI OpraHizaliii ekoioro-
MIPOCBITHAIEKOT pOOOTH IPOIIOHYEMO ITPOBOJUTH €KOJIOTO-TICHXOIOTIYHI TPEHIHTH, TPUPOJOOXOPOHHI aKIIii, eKCKypCil,
iTpH, MOCIHIiIW, BIKTOPUHH, BHUCTAaBKH, JeKIii i T. m. Peamizamis momiOHuX ¢opMm mae 3Mory cpopMyBaTH B YUHIB
EKOJIOTIYHY KYJNETYpY, CBIIOMICTD, €KOJNIOTIYHAN CTHIh MOBEIIHKH, JaTH IM KOMIUIEKCHE YSBIICHHS IPO OCOOIHMBOCTI
(hyHKIIOHYBaHHS TIPUPOAH SIK IUTICHOT CHCTEMH.

OTxe, epeKTHBHY OpraHi3alliio i IPOBEICHHS EKOJIOTO-IIPOCBITHHIIEKOT pOOOTH HE0OX1THO TIIaHYBaTH HA OCHOBI:

1) nmpuHIHIIB TYMaHi3My, HayKOBOCTI, HETIEPEPBHOCTI, HACKPI3HOCTI  CHCTEMaTHIHOCTI;

2) ciBmopari GpopManbHAX i HEPOPMaTbHAX JTAHOK CKOJIOTIYHOT OCBITH;

3) mudepeHtiiioBaHINX METOIIB 1 (OpM HaBYaHHS, IKi BpaXOBYBaJH OH BiK Ta IHTEPECH YUHIBCHKOI MOJIOI.

TinbpKH 32 KOMIUTEKCHOTO BIPOBAKEHHS TAKHX I IXO/IIB MOKITHBE BUXOBAaHHS €KOJIOTIYHO CBiJIOMOT0 HACEICHHS.
Came eKoJIoriuHa OCBIiTa IS IKOCTI )KUTTS KOXKHOT JIFOIMHH NOKJIMKaHa BUPOOHTH HOBY CHCTEMY LIHHOCTEH 3 METOO
MiHiIMi3aIlil HEraTHBHOTO BIUIMBY KOXKHOTO 3 HAC HA TIPUPOLY.

Iloaan I., Txxypa H.

BMICT T'YMVYCYVY I KUCJIOTHI BTACTUBOCTI HA®TO3ABPYIHEHUX IPYHTIB
Y IMPOLIECI ®ITOPEMEJIIALIIT
Jlvsiscokuti nayionanvHuil yuigepcumem imeni leana @panka
eyn. I pywescokozo, 4, m. JIvsis, 79005, Yrpaina
iruna.podan@gmail.com

Podan 1., Dzhura N. HUMUS CONTENT AND ACIDITY OF OIL-POLLUTED SOIL IN THE PHYTORE-
MEDIATION PROCESS. Positive impact of oil, miscanthus and humates on the acidity and humus content of the stu-
died soil was discovered. The presence of oil as an organic compound in sod-podzolic soil (with or without the impact
of plants) contributed to a 5-fold increase in humus content in the soil samples tested compared to soil without oil. The
highest pH value was discovered in the sample «oil-polluted soil + miscanthus + fulvital».

3a0pyaHeHHs IPYHTY HaAQTO 1 HAPTOMPOAYKTaMH BHACIHIJOK TOCHOAAPCHKOT MisUTbHOCTI JIFOAWHH € 3HAYHUM
(hakTOopoM BIUIMBY Ha HOBKULTL. HadTompomykTu, 3aBASKH BHCOKIH amcopOyrodiii 3maTHOCTI IPYHTY, JOBTHM 4ac
30epiraroTbCss B HbOMY, 3MIiHIOIOUH HOTO (hi3WKO-XiMiuHI i OioyoridHi BIacTHBOCTI. KHCIOTHO-OCHOBHI MOKa3HUKH €
HaHOUIBIT JUHAMIYHUMH B XapaKTEPHUCTHUII (Pi3UKO-XIMIYHHX BIACTUBOCTEU IPYHTIB i 3MIHIOIOTHCS 32 aHTPOIIOTEHHOTO
BITUBY, 0COOIHMBO 3a BHECEHHS MOOPHB i XiMiYHUX MemiopaHTiB. KHCIOTHICTh IPYHTIB BIUITMBAE HAa JOCTYMIHICTH 1
3aCBOEHHS POCIMHAMH TIOKUBHUX PEUOBHH.

MickaHTyc TiraHTcbkuid — OaraTopiuyHa TpaB’sHa IHTPOXYKOBaHA CHEpPreTHYHa ribpuaHa pocimHa, OioMacy
SIKOT BUKOPHCTOBYIOTH SIK TBepe abo pinke 010maanBo, 0 BUPI3HIETHCS BUCOKOIO BPOXKAWHICTIO, 3MaTHICTIO POCTH Ha
30igHITNX 1 3a0pyaHeHNX TpyHTaX. BimoMo, mo 1o6prBa ryMaTHOTO THITY i T'yMiHOBI ITpemapaTi HO3UTUBHO BITHBAIOTH
Ha PICT 1 PO3BUTOK POCIIMH Ta SKICTh poCaMHHOI mpoxykuii. bioctumymsatopu ['ymiding i @yneBiTan BUPOOHHIITBA
TOB «ArpoTexHOCOI03» € MOoMi(QYHKIIOHATBHUMHE TperaparaMmu 3 0103aXMCHIUMH BIACTUBOCTSIMY, 1110 3a0€311eUyI0Th
AKTHBHUIA PIiCT i PO3BUTOK KYJIBTYpH, (POPMYBaHHS BUCOKOTO Ta SIKICHOTO BPOXKat0. BUX0Is1uK 3 BUILIEHABEIEHOTO, METOIO
pob6oTu Oyno AOCHIAUTH BMICT I'yMyCy 1 KUCIIOTHI BIacTHBOCTI HahTO3a0pyAHEHHX IPYHTIB Yy Tipolieci ditopemeniaii
(picT pocnuH MickaHTyCy Ha HaQT03a0pYIHEHOMY IPYHTI 3a BIUIMBY I'yMariB).
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Jocniau 3akinagany B MoJbOBUX yMOBax moonusy CtapocamOipchkoro HahTOBOTo pojoBuiia. JJociiHi TUTSTHKH
po3mipom 1 m? 3a6pyaHIOBaH cuporo HadToro y Kinbkocti 10 1/M%. KouTposiem OyB rpyHT 6e3 HadTu i 6e3 pociuH, a
TaKoX IpyHT 0e3 HadTH 3 pociarHamu. [lepen BHcaKyBaHHIM KOPEHEBHIIA POCIIMH MICKaHTyCy 3aMOUyBaJIN Y pO3YHHAX
npemnapatiB rymidina ¢popre i pynbpitan miroc (0,2 T Ha 1 11 Boxu). Y dasi BereTarlii JBivi MPOBOAMIN OONPUCKYBAHHS
Ha/3eMHoI yacTiHU. Yepe3 18 MicsuiB pocty 3 pu3ocdepH pOCIHH BiIOWpa I MPOOU IPYHTY JUIA aHamizy. Y IPyHTI
BH3HAYaJM: BMICT T'yMyCy 3a MeToloM TropiHa, KHCJIOTHI BJIAacTHBOCTI, 30KpeMa, pHcosl. — moTeHnioMeTpuyHuM
METOJIOM, TiZIPONITUYHY KHCIOTHICTh — MeTozioM KarmeHa.

[pyHTH JOCIIKYBaHOT TEPUTOPIT — IEPHOBO-III30]IKCTI, 3 HU3LKUM BMicToM rymycy (1,74 %), cnabokucni (pH
COJNIbOBOT BUTSDKKH — 4,15; TigpomiTHuHa KUCIOTHICTH — 6,12). HasiBHICTH HaTH SIK OpraHigyHOI PEYOBMHHU CIIPHUSIIO
30UIBIICHHIO BMICTY TYMYCY Y TOCIIDKYBaHUX MPO0AX IPYHTY: Y BapiaHTi «HagmoszabpyoHenuil ipynm + mickanmyc +
@yresimany — Maibke y 5 pasiB; y BapiaHTi «Hagmoszabpyonenuil pynm + mickaumyc + 2ymighind» BMICT TyMyCy
CTaHOBUB 7,6 %; y BapiaHTi «Hagmozabpyounenuil ipynm oe3 pocaun» — 9 %. BiJ KHCIIOTHO-OCHOBHUX BJIAaCTHBOCTEH
3aJIe)arh TOCTYITHICTh 1 PyXOMICTb €IIEMEHTIB )KUBIICHHS, )KUTTE3IaTHICTh MIKPOOPTaHi3MiB, MiHepasti3allis opraHiaHoi
PEYOBUHH, PO3YMHEHHS B&YKKOPO3UNHHUX CIIOJYK TOIIO.

Hagro3abpynsHeHi rpyHTH y mporeci ¢itopeMeniallii HECYTTEBO 3MIHIOBAIM KHCJIOTHI BIACTHBOCTI. Tak, y
BapiaHTi «Hapmozabpyonenuli pynm + mickaumyc + gynveiman» pH comboBoi BUTSDKKH — 4,65, a TiIpONiTHYHA
KHCIOTHICTh — 5,42. Taka KOMOiHAIlis, OUYEBHIHO, MO3UTHBHO BIUIMBAJa Ha AOCTYIHICTb MOKHUBHUX PEUOBHH JUIS
pOCIHH, 1 K HACIiIOK — POCTOBI IMOKa3HUKH MiCKaHTyCy 3pocTan. OTxe, HaTa, MICKAaHTYC i TyMaTd HO3UTHBHO
BIUIMBAJIM HA BMICT TYMYyCy W KHCJIOTHI BIACTUBOCTI JOCIIPKYBaHHUX I'PYHTIB.

Hoaimyk O., JleciB M., Cemeniok T., AnTonsk I'.
IHTEHCHBHICTb ABTOMOBIJIBHOI'O PYXY HA BYJIMISAX MICTA JIbBOBA
Jlvsiscokutl nayionanvnuil ynigepcumem imeni leana @panka
eyn. Cakcazancwroeo, 1, m. Jlvgis, 79005, Yrpaina
e-mail: alex1994pol@gmail.com

Polishchuk O., Lesiv M., Semenyuk T., Antonyak H. TRAFFIC INTENSITY IN THE STREETS OF THE
CITY OF LVIV. Road transport is associated with a number of adverse environmental consequences, including atmo-
spheric air pollution in large cities. The purpose of this study was to analyze traffic intensity in selected streets of the
city of Lviv. The results show that the average traffic density on Stryiska, Lychakivska, Kulparkivska and Khutorivka
streets is in the range of 700—1200 vehicles per hour during the daytime. The data obtained indicate that the main streets
of Lviv are subjected to significant traffic load, which is accompanied by environmental pollution and adverse effects
on human health.

BukopucTaHHs TpaHCHOPTHHX 3aco0iB € HEBiJ €MHOI0O YacCTHHOIO JKUTTS Cy4acHOTO cycmijbcrBa. OmHak
(YHKIIOHYBaHHS TPAaHCIOPTHOTO CEKTOPY, HOPSI i3 yciMa BHTOJaMH, CTBOPIOE i 3HAYHI EKOJOTIYHI MpoOIeMU.
Jlo TONOBHMX 3 HHMX HAJIEXKHTH 3a0pyIHEHHS HABKOJIMIIHBOTO CEPEIOBHINA, HacaMIepeln arMOC(EepHOTo MOBITpS,
PI3HOMaHITHHMH IIKi[UIMBUMH pedoBHHAMH. HaiiBupasHime mi mpoOieMd BHSIBISIOTHCS y BEIHKHX MicTaX, Y
SIKUX TIOTIPIICHHS SKOCTI MOBITPS KOPEJIOE 3 piBHEM 3aXBOPIOBAHOCTI HacelleHHs. MeToro poOoTH Oyiio JOCITiTuTH
IHTEHCHBHICTh TPAHCIIOPTHOTO HABAHTAXXKEHHS HA OKPEMHUX BYIHILIX Micta JIbBoBa.

Jis ipoBeieHHsT JOCTIHKEHHST 0yiI0 00paHO I’STh AOCITITHUX AUITHOK, IO PO3TANIOBaHI Y Pi3HUX YaCTHHAX
MicTa, a came: ginsHKA Ne 1 1 2 Ha Bymumi Crpuiicekiit (B cepenHiil 1 KiHIEBil 11 yacTWHAX BigmoBigHO), No 3 — Ha
Bynuii JIngakiBebKii mobnm3y 1i nepexpects i3 Bynuneto [laciunoro, Ne 4 — Ha Bynmumi XyTopisii, Ne 5 — Ha Byaui
KynbmapkiBepkiit mobnu3sy ii 3’eqHaHHs 13 BynuisiMH AHTOHOBMYA W OkpyskHOlo. Bynmii, Ha sikux Oymu oOpaHi
ITyHKTH CIIOCTEPE)KEHHS, HaJIeXKaTh 0 TOJIOBHUX TPAHCIIOPTHHX apTepii MicTa JIbBoBa. [HTEHCHBHICTE TpaHCIIOPTHOTO
PyXy BHU3HAYaIW IiPaxyHKOM TPaHCIOPTHHX 3ac00iB PI3HOTO THUIY 3TiAHO 3 3araJbHONPUHHSATOI0 METOIMKOI.
CrnocrepeskeHHS 3iiCHIOBaSM B Pi3HI Iepiogy NOOM 1 IMOBTOPIOBANIM TpHYl HA KOXHIH IuisHOI. Pesynsrartn
OITPaIlbOBYBAJIM METOJAMH BapialliifHOI CTATHCTHKH.

VY mpoueci AOCHiKEHb BCTAHOBJIEHO BHCOKY IHTEHCHBHICTH TPAHCIOPTHOTO HAaBaHTaKEHHS Ha OOpaHUX
JUISTHKaX ByaMLb Micta JIbBoBa. 30kpeMa, HalOLIBIIO iIHTEHCHBHICTIO TPAHCIIOPTHOTO HABAaHTAXKEHHS BI[3HAYAIOTHCS
ByJl. JlnuakiBebka (minmstaka Ne 3) i Kynenapkieska (ninsaka Ne 5). Ha o6ox npinsHkax Oyno 3apeecTpoBaHO Maixke
1200 TpaHcmopTHHX 3aco0iB y mepepaxyHKy Ha 1 romuny. Haromicte cepenmust wactuna Byn. CTpuiichkoi (IiTsHKa
Ne 1) i Byn. XyTopiBka (minstaka Ne 4) Bij3Ha4al0ThCsl 3HAYHO MEHIIIMM PiBHEM TPAHCIIOPTHOTO HAaBaHTaKeHHS (IIOHAJ
700 TpancnopTHHX 3aco0iB 3a roxuny). Kinnesa gactina Bya. Ctpuiicbkoi (niunsHKa Ne 2) BiA3HAUYa€THCS IPOMIXKHUM
MTOKa3HMUKOM HAaBaHTA)KEHHS TIOPIBHIHO 3 IHIIUMH JUISTHKAMH.

KpiMm TOTO, TMpoOaHaNi30BaHO CIIBBITHOIICHHS MK KUIBKICTIO TPAaHCIOPTHHUX 3acCO0IB PI3HOTO THITY Ha
JOCIIPKYyBaHUX BYIMUIIX M. JIbBoBa. BcTaHOBIICHO, IO B CTPYKTYpi TPAHCIIOPTHOTO PYyXy IEPEBaXkKaroTh JIETKOBI
aBTOMOOLIT, TPOTE IXHS YacTKa BiPi3HAETHCS HA PI3HUX OUIHKaX. Bynwmi XyTopiBka i KynbnapkiBcbka BiI3Ha9at0THCS
HAWBUIIOO YaCTKOKO JIETKOBUX aBTOMOOLITIB (88% 1 85,6% BiMMOBITHO), 8 HA TPHOX IHITNX AIJITHKAX BUSBIISETHCS OLTBINA
YacTKa BAHTAXXHUX aBTOMOOLTIB Pi3HOTO THITY i aBTOOYCIB MOPIBHSHO i3 BYJIHIIMHU XyTOPiBKOIO 1 KynbapkiBCEKOIO.

OTpuMaHi pe3ysibTaTH CBiAYaTh IPO BHCOKY IHTEHCHUBHICTh TPAHCIIOPTHOTO HABAaHTAXEHHS HA TOJOBHHUX
BYJIUIIIX MicTa JIbBOBa. 3HAYHOIO MipOIO 1€ OB’ SA3aHO 13 3pOCTAHHIM KUIBKOCTI TPAHCIIOPTHUX 3aC00IB 1 HEAOCTATHIM
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PO3BUTKOM BYJIHYHO-TOPOKHBOT Mepexi. Brcoka iHTEHCHBHICTH aBTOMOOUIBHOTO PyXy CHpPUYMHSE 3a0pyTHCHHS
aTMOC(EpHOTO TOBITPS Ta IHIIUX KOMIOHEHTIB JOBKIU/LIS, IO CTAHOBUTh PU3UK 3JI0POB’F0 MEIIKaHIIB MicTa. OTxe,
aKTyaJIbHUM € BHPIIICHHS] TPAHCIIOPTHUX MPoOiieM y M. JIbBOBI Ta po3poOka Croco0iB 3MEHIICHHS TPAHCIIOPTHOTO
HABAHTAXXCHHS HA TOJIOBHUX BYJIHIIAX MICTa.

IIpokomnis H.
BA3A JIAHUX «AJIBEHTUBHA ®PAKIIIA ®JIOPU BUCTPULILKOI YJIOTOBUHW»

Ipuxapnamcoxuii nayionanvhuil ynieepcumem imeni Bacuns Cmegpanuxa
eyn. Ianuyvka, 201, m. leano-@panxiscvk, 76008, Yrpaina
ploshanska_n@ukr.net

Prokopiv N. DATABASE ADVENTIVE FRACTION OF FLORA OF BYSTRICA BASIN. The database allows
you to store, analyze and organize a variety of information. Model of database structure «Adventive fraction of flora
of Bystrica Basin» developed. Summarized information will form the basis for further research and development of
practical control measures.

Po3BUTOK KOMIT'FOTEPHHUX TEXHOJIOTIH Hamae Aefaii OuTbIe MOXKIMBOCTEH AN ONTHUMI3aIlil HAyKOBOi Ta
JOCIITHUIBKOT MisttbHOCTI. ba3u nmanmx (B/) € TMu iHCTpyMeHTaMH, SKi JAlOTh 3MOTy 30epirard, aHami3yBaTé H
CHCTeMaTH3yBaTH Pi3HOMaHITHY iH(popMalioo. Y faHui 4ac iCHye KilbKa coTeHb bJl, B SIKMX YHOPSIKOBAHO BEIMKUH
o0csr iH(popMallii, 0 3HAYHO MOJETIIYE ii TOIIYK.

JocnimkeHHsIMHA 0yII0 0XOIUIEHO TEPUTOPit0 BUCTPULIBKOT YIIOTOBHHHY, siKa HAICXKUTH 10 ckiany [lepeakapnarts
B Mexkax [BaHo-DpaHkiBchKoi 001acTi. BoHa 0XoInroe po3mupeHy YacTHHy OaceliHy cepemHboi Tedii piku buctpuri —
npaeoi nputoku JHictpa. IlpupomHuMu Mexxamu BHCTpULIBKOT YJIOTOBHHHM CIYTYIOTH IOJHHH piuok buctpuii
ConoteuHCHKOI T2 Boponu. [TpupomHuii poCIMHHIN TTOKPHUB IO CIIHKYBAaHOT TEPUTOPIT 3a3HAB BETMKHUX 3MiH YHACIIIOK
AHTPOIOTeHHOTO BILUBY. 1 TepuTopil BHCTpHULIBKOT yIOrOBHHH XapaKTepHi rycTa 3aceleHiCTb I BUCOKUil piBeHb
PO30PaHOCTI 3eMellb.

AngentrBHa (paxiis Gpiaopu BUCTPULIEKOT yITOrOBHHH 0 LIHOTO Yacy CHeLiabHO He IOCHiKYBalach, € TUIBKH
MMOOIMHOKI JiTepaTypHi BimoMocti (MaxoBcbka, 2009; Maxoscrka, Hecrumsik, 2014; JIytka, 2019). Ilepmum etanom
y 11 BUBYEHHI € po3poOka Hamu MakeTy CTpykTypu b3 «AnsentuBHa ¢paxuis ¢uiopu buctpunpkoi yaorosuHm» i3
3actocyBaHH:IM nporpamu Microsoft Office Excel 2016.

Crpykrypa b3 cknagaerses 3 HU3KH TaONUIb, 10 SKUX BXOAWUTH Taka iHpopMais:

— cucremaruka. Haszpa Buny, poxny, ponuau. Ha3su BuniB i iXHi aBTOpH HaBeneHi 3a « Vascular plants of Ukraine.
A nomenclature Cheklist» (Mosyakin, Fedoronchuk, 1999);

—xutTeBi popmu (xuTTEBI popmu 3a Payrkiepom, Hiomoriuni THH 3a CepeOpsKoBHM);

— ekororis (remomopda, rimpomopda, enadhomopda);

— OioJorist (Tepiof UBITIHHS, CIIOCOOM TOIIUPEHHS 1iacTiop);

— Mopdororis (Ui, HaCIHMHA, KOPEHEBa CUCTEMA);

—reorpadis (3a F0. Kineonosum);

— exoromnu (3a B. [IpoTomnonoBoro);

— nenoronu (3a 5. limyxom);

— XapaKTepUCTHKa BU/IIB 32 YaCOM 3aHECEHHS;

— XapaKTepUCTHKa BUIB 32 CITOCOOOM 3aHECEHHS;

— XapaKTepUCTHKa BHIIB 3a CTyIICHEM HaTypai3auil;

— roCIoAapchKe 3HaYCHHS;

— noBiaKoBa iH(popMaris (kapTh, poTorpadii poCIuH, TPUMITKH TOIIO).

Baza maHmx mpu3HaueHa MJIA: BUBUCHHS CKIIAAY 1 CTPYKTYpH aIBeHTHBHOI (pakmii ¢mopm buctpurskoi
VIOTOBUHM, CKJIATaHHS KaJacTpiB aIBCHTUBHUX BHIIB UL MOCIIIKYBaHOI TEPHUTOPIi; OI[IHKH BIUIMBY TYXOPiTHIX
BUIiB; BHOOPY OKa3HUKIB IJIs1 pO3POOKH CHCTEMH IIPOTHO3Y HMOBIpHUX 1HBA31MH.

CTBOpeHHS Takoi 6a3u MOJIETTIUTH MPOIECH HAKOTIMICHHS 1 OIpaIfoBaHHs naHUX. [HQopMmaris, y3araipHeHa y
B3, € 0cHOBOIO /17151 TOMANBIHX TOCIIIKEHD 1 PO3POOKH MPAKTUIHHUX 3aX0/IiB KOHTPOITIO.

Ipuryaa C., Ipay 0., Mamuyp 3.
[TOTIEPE/IHI AHI ITPO COATHOBI MOXU MACHUBY TOPTAH
(YKPATHCBKI KAPIIATH)
Jlvgiscoruti Hayionanvrutl ynigepcumem imeni leana @panxa
eyn. I pywescokozo, 4, m. Jlvsis, 79000, Yrpaina
sergii.prytula08@gmail.com

Prytula S., Drach Yu., Mamchur Z. PRELIMINARY DATA ABOUT SPHAGNUM MOSSES OF GORGA-
NY (UKRAINIAN CARPATHIANS). The territory of Gorgany (Ukrainian Carpathians), unlike Chornohora massif is
practicali univestigated by bryologists, altought presence of swamps and wetlands causes a considerable diversity of
the biota, including the Sphagnaceae family. So for further investigation preliminary data on the species composition,

distribution and ecological features of the most common sphagnum mosses in this area.


mailto:ploshanska_n@ukr.net

-104 - “Monopgpb i noctyn Gionorii”, JIbeiB, 27—29 kBiTHA 2020 p.

Tepuropis Topran (Ykpainceki Kapmaru), sa Biaminy Bin YOpHOTipCHKOTO MAacHBY, Maiike HE NOCIIKeHa
OpionoramMy, Xo4 HasBHICTH 3a0OJIOYEHHMX 1 BOJIOTMX MiCIlb 3yMOBIIO€ 3HayHE BHJOBE DPi3HOMaHITTS Opioduopw,
30KpeMa, i poruau Sphagnaceae. ToMy s MOJANBIIMX TOCIIIKCHD OYJI0 BCTAHOBJICHO MOTIEPE/HI JaHi PO BUOBUM
CKJIa I, TIOIIMPEHHS W eKOJIOT1YHI 0COOIMBOCTI HAMMONIMPEHIMINX CharHOBUX MOXIB ITi€l TEpUTOPIi.

Cipcekuii Macus [oprauu nexuth Ha TepuTOpii 0OnacTelt 3akapnarcekoi (Mikripebkuii i TauiBchkuii paiionn)
ta IBano-®pankiBebkoi ([omuuckknit, boroponuancekuii, HansipusHcekuit i PoxuHsTiBebkuit paiionun). Cepen
TEPUTOPIANBHO BETUKOTO MacuBy [opran HaiGineun nocnimukeHor € Tepuropis [puponnoro 3amnosiguuka «lopranm»
(Knmimyx FO.B., MickeBuu V.JI., Skymenko .M. ta in. Ilpuponuuii 3anoBimuHuk «lopranm». PocmuHHMI CBIT,
2006), sikuit po3ramoBanuii y HansipHsiHcbKOMY paiioHi, 3aiiMatoun 36 % teputopii. MoHorpadist mictuts 11 BuIiB
pony Sphagnum 13 neTalbHUM MICIIE3HAXO/DKCHHIM Ha TEpUTOpIi 3amoBigHuka. Y poborax M. 3eposa, JI. [Taptuku
«MoxononioHi Ykpaincekux Kapnar» (1975) ta [l. 3epoBa «®nopa neyiHOYHUX i charHOBUX MOXiB Ykpainn» (1964)
3a3HAYalOTHCS TEPUTOPIT JoCiiKeHb: PoxHATIBCbKkHI 1 Boropopyanchkuii paiioHN Ta 3Ha4HOIO Miporo TsuiBChKHMN
paiioH, ocobnuBo Oararo BB OyJ10 ONHCcaHo JuIs cenuiia Micbkoro Tumy Yers YopHa Ta HITIT « CuneBnpy». AHanizyrodun
1l JIaHi, MOXKHA IIPOCTEIKHUTH, 110 OUIBIIICTH TEPUTOPIT HE € TOCIIHKEHOI0, a OIIMCaHi BUIM Oy BUOIpKOBO 3i0paHi 1o
HaMOUIBIINX OMY/SIPHUX TYPUCTUYHUX MapuipyTax.

3arajyioM, Ha MiJCTaBi OMpPAaIOBaHHS JiTepaTypHUX aanux Opionorie J[. 3eposa (1964), JI. Ilaptuku (1975),
C. Humnopxko (2006), a Takox marepiainiB ['epbapito LWS i BnacHux 300piB ckiazeHo crnucok i3 21 Buay: Sphagnum
girgensohnii Russow, S. russowii Warnst., S. capillifolium (Ehrh.) Hedw., S. quinquefarium (Braithw.) Warnst., S. fuscum
(Schimp.) Klinggr., S. squarrosum Crome., S. obtusum Warnst., S. flexuosum Dozy et Molk., S. angustifolium (C.Jensen
ex. Russow) C.Jensen., S. palustre L., S. magellanicum Brid., S. rubellum Wils., S. subnitens Russow et Warnst.,
S. teres (Schimp.) Angstr., S. majus (Russow) C.Jensen, S. fallax (Klinggr.) Klinggr (var. recurvum), S. cuspidatum
Ehrh. ex Hoffm., S. tenellum (Brid.) Pers. ex Brid., S. subsecundum Nees, S. centrale C. Jensen ta S. riparium Angstr.
Haitnommpenimuvu BugaMu Ha 1t Tepuropii € S. capillifolium, S. girgensohnii, S. quinquefarium.

OmnpanboBaHO i MaTepiaiy BIaCHHUX IOJILOBUX 300piB Ha Teputopii . Irposens i r. Bucoka (boropoguanckkuit
p-H, IBano-®pankiBceka 001.), Ae BiniOpaHo 29 3pa3kiB 1 BCTaHOBICHO S BUIIB c(harHOBUX MOXIB: S. girgensohnii,
S. russowii, S. capillifolium, S. quinquefarium i S. flexuosum.

VY cmucky cdartiB € aBa BUIM, BKIro4YeHi g0 YepBoHol kuuru Ykpainu (2009): S. subnitens (3a3HaueHuil sk
3HUKarouui) Ta S. fenellum (ix Bpasnusuii). [IppunHOIO 3HUKAHHS IIMX BUIIB € OCyIIeHHs 00T, Topo30ip Ta iHIIi
MerniopatiBHI podotu. Takox, 3a manuMu boiika (2010), perioHassHO pinkicHUM BHIOM YKpaiHchkux Kapmar e
S. riparium.

3a eKOJOTIYHMMM XapaKTepHCTHKaMH HaWNomuWpeHimi BuaM € remicuioditamm abo cy6remioditamu,
XOIIOJIOTONIEPAHTHUMH, Tirpoditamu abo rirpomesodiramu, anmumodinamu. e 3ymoBiIeHO ciennivHIMH TipCEKUMHA
MIPUPOAHAMH YMOBaMH, IO SKHX MpHCTOCYBaUCS carHu. OKpiM MMOIepeTHhOro CucKy c(harHOBUX MOXIB MacHBY
Topranu, CTBOPEHO TAKOXK KAPTOCXEMY MICLb iXHBOIO IIOLIMPEHHS, IO JETaIi3y€ NOCITIIKEHHS Ha Liif TEpUTOPIl.

PeBkeBuu 1., lpauy 0., Mamuyp 3.

BMICT ®OTOCUTETUYHUX ITNII'MEHTIB ¥ KIIITUHAX MOXY
PLAGIOMNIUM UNDULATUM (HEDW.) T.J.KOP. 3A YMOB HA®TOBOI'O 3ABPYIEHH
Jlvgiscoruii Hayionanvhuti ynisepcumem imeni leana Opanka
syn. Cakcazancvroeo, 1, m. Jlvsis, 79000, Yrpaina
revkevychivi@gmail.com

Revkevych I., Drach Yu., Mamchur Z. THE CONTENT OF PHOTOSYNTETIC PIGMENTS IN CELLS
OF PLAGIOMNIUM UNDULATUM (HEDW.) T. J. KOP. IN CONDITIONS OF OIL POLLUTION. Changes in the
content of photosynthetic pigments in moss cells of Plagiomnium undulatum (Hedw.) T. J. Kop on the territory of the
Borislavsky oil and gas condensate field are investigated. It is observed that the content of photosynthetic pigments
decreases with the growth on oil-contaminated soils. The seasonal content of pigments in P. undulatum moss cells was
demonstrated.

doTOCHHTETUYHHI anapar pOCIHH € YyTIMBUM A0 Jil HagToBOro 3a0pyaHeHHs. TokcHuHHUN BIUIMB HadTH Ha
POCIIHMHHI OpraHi3MH NPOSIBISETHCS IBOMA LIISIXaMU: O€3M0CepeIHbO — BHACIIIOK IPOHUKHEHHS! KOMIOHEHTIB HaTH
yepe3 KOPEHEBY CHCTEMY a00 MPOAUXH JIUCTKIB 1 BKJIFOYCHHS 1X Y METa0oi3M, a00 OMOCEPEKOBAHO — Uepe3 3MiHU
(hi3UKO-XIMIYHOTO CKJIJY IPYHTY 1 MOpYIICHHS oro Gionoriunux BiactuBocteit (Tepek, 2018). Ockinbku MOXOMOMIOHI
NONIMHAIOTh BOJIOTY BCIM BEre€TaTHMBHUM TUJIOM (4Yepe3 KIIITHHM), BXIUBO JOCHIIUTH, Yd € Oe3nocepe/Hiil BILIHB
HadTOBOTO 3a0py/IHEHHS Ha KUTTEIISUIBHICTh LIMX OPraHi3MiB.

JlocnipkeHHs! TPOBOAMIIM Ha MIPOMHCIOBOMY MaiiiaHuuky HadTo30ipHOro myHkty «Mipiam» [IBHI-1 HI'BY
«bopucnaBHadTorasy, po3raioBaHOMy Ha MiBAECHHO-3aXiqHii okonuii M. bopucias no Byn. C. bannepu. Marepian
JIOCITIJKeHHs OyJ10 BifiOpaHo Ha AinsHI TepuTopii 1Box aitounx (Ne 1309 i Ne 1272) ta nenitouoi (Ne 1306) HadToBux
CBEpIUIOBHH, Ha BifcTaHi 10 1 15 M 3 ofHAKOBUM piBHEM OCBITJICHHS 1 BOJIOTOCTi. BMicT OTOCHMHTETHYHHUX MIrMEHTIB
y rameroditax MOXy BH3HA4YaJH y CBDXKO3i0OpaHOMY POCIMHHOMY Marepiaii, BUMIpIOIOYM ONTHYHY TyCTHHY OO
96 %-ro cnupTy 3a JOBXUHU XBUIb 440; 649; 665 HM, 1 00UMCITIOBAH 32 BIAMOBITHUMU (HOPMYIIaMH 100 CUPOT MacH
pocinunu (Mycienko, [Tapmukosa, 2001).
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BcraHoBieHO, 110 BMICT MIrMEHTIB ()OTOCHHTE3Y 3aJie’KaB Bijl MICIIC3pOCTaHHS MOXIB, a caMe - BiIIali BiJ
cBeputoBrHU. CriocTepiraeThesl TEHACHIIA 10 3HIKCHHS BMIcTy xiopodinis (y 1,1 pa3y ) i kapotunoinis (y 1,3 pasy)
y rameroditax Plagiomnium undulatum na Bincrani 10 M, mopiBHSHO 31 3pa3kaMu, 310paHUMH Ha BiacTaHi 15 M.
Haiinmxauii BMiCT pOTOCHHTETHYHMX ITIIMEHTIB BCTAHOBJICHO JUIs 3pas3ka P. undulatum, sikuii pocTe O11st CBEpIIIOBUHI
Ne 1272 (1,02 mr/r cupoi Macu pedoBuHH yist XJa0podimiB 1 0,15 Mr/r cupoi Macu pedoBHHU JUTS KapoTUHOIAIB). Jis
JIAaHOTO 3pa3Ka BCTAHOBJICHO TaKOXK HaWBHWINE 3HAYEHHs CIIBBIIHOLICHHS KUIBKOCTI XJIOpPO(UIIB 1O KapOTHHOINIB
(X/K) - BoHO csrae 3Ha4eHHs 6,8.

JocmipkeHHst BMICTy OTOCHHTETHUHHX HIrMEHTIB y rametodirax Plagiomnium undulatum npoBOIUIN TPUYi
MPOTSATOM POKY. BCTaHORBIIEHO, 1110 32 IEBHUIA MPOMIXKOK Yacy y Moxy P. undulatum, sikwuii pocte Ha HadT03a0pyTHCHOMY
TPYHTI, BiJOYBaIOTHCS 3HAUHI 3MiHH y IIIrMEHTHOMY KOMIUIEKCi. BmicT xmopodiny a 3mintoBaBcs B mexax 0,88—1,47 mr/r
CUpOT MacH pedoBHHH, a xsopodiny b — 0,35-1,09 mr/r. 3aranpHuit BMICT XJI0podiIiB @ 1 b MrMEHTIB 3MIHIOBAaBCS B
Mexax 1,24-2,56 mr/t, kaporunoinis — 0,26-0,42 mr/r. Bmict xmopo¢iny a nepeBaxas BMicT xyopodiny b B 1,35—
2,47 pazy. HasecHi (30.03.2019), xomu pocnuau P. undulatum TiTbKY TTOYMHAIIM IHTEHCUBHO POCTH i PO3BUBATHCS,
BMICT 3€JICHUX MIrMEHTIB y HUX OyB HalHIKYMM. 301JbIICHHS BMICTY i CIIBBIJJHOIICHHS MIrMEHTIB BCTaHOBJICHO B
niTHiM nepiox (25.06.2019). B ocinwiii nepiox (26.10.2019) 3adikcoBaHo HaWBHIIMNA BMICT HIrMEHTIB (hOTOCHHTE3Y.
MoxuBo, 11e OyJ10 IPOSIBOM KOMIIEHCAIIIMHIX MEXaHI3MiB, CIIPSIMOBAHHX Ha BiJHOBJIEHHS (OTOCHHTETHYHOT PyHKIIT
MICJISL CIICKOTHOTO JIITHHOTO MEPi0Ty, KOJIKM BUCOKA COHSYHA Pajiallis CIPUIUHSIE NECTPYKIIO XJI0podiy.

3arasnom, BMicT (POTOCHHTETHYHUX ITIrMEHTIB y rameToditax P. undulatum € nocnTh HU3bKUM. 3a JiTEpaTypHUMHU
moxepenamu (Tieszen, 1968), BMicT xsopodiny y 1[bOr0 BHIY MOXE CTAHOBHTU 7,21 MI/T CHpOi Macu PEUOBUHH IS
x1opodiny a Ta 2,62 MI/r Macu cupoi pedoBuHH 11 X10podiny b. IxHe cniBBinHOmEHHS @b MOpiBHIOE 2,75 MI/T MacH
CUPOI PEYOBUHH.

[TopiBHSBIIM OTpUMaHi pe3yJIbTaTH JOCITIPKEHb 13 JIITepaTypHUMH JTaHUMH, MO>KHA BKA3aTH Ha MEBHI TEHICHIIT
y 3MiHI BMICTY ITIIrMEHTIB y KIITHHAaX MoXy P. undulatum 3anexHo BiJ pi3HHX YMOB 3pOCTaHHsI JIepHHH. Baxknueum e
MPOZOBKYBATH I1i JOCIIDKEHHS 1Sl 3’ICYyBaHHS MEXaHi3My BIUIMBY Ha HHOTO Ha(hTOBOTO 3a0pyAHEHHS.

Porozsina 1., Bepxoask H., Ilepersitko T.

BIUJIMB KYIIPYM (II) CYJIb®ATY 1 KAJIMIN CYJIb®ATY HA CYJIb®IJIOTEHHY AKTHUBHICTb
BAKTEPIV DESULFOTOMACULUM AR1 TA DESULFOVIBRIO DESULFURICANS YA-11
3A BUKOPUCTAHHA TOJYEHY I O-KCUJIEHY
Jlvsiecokutl nayionanvnull ynieepcumem imeni 1. Dpanka
eyn. I pywescokoeo, 4, m. Jlvsig, 79005, Vrpaina
irynadaisy 1998@gmail.com
Rogozina 1., Verkholiak N., Peretyatko T. THE INFLUENCE OF HEAVY METALS ON THE DEGRADA-
TION OF TOLUENE AND O-XYLENE BY SULFATE-REDUCING BACTERIA. Sulfate-reducing bacteria are
known for degrading aromatic compounds. Due to human activity the environment is also contaminated by heavy
metals. Our aim was to measure the sulfidogenic activity of sulfate-reducing bacteria in the medium with aromatic
compounds and heavy metals. As a result, sulfidogenic activity was lower in the medium with heavy metals.

YHacHiI0K IisUTBHOCTI JIIOAMHU B HABKOJIMWIIHE CEPEAOBHIIE HAJXOAATh TOKCHYHI PEYOBHHH Pi3HOI MPUPOIH,
30KpeMa, i apoMaTH4Hi CIONYKH, SIKI MalOTh MyTareHHUH 1 KaHIIEPOreHHUI BIIMB Ha >kuBi opranizmu (Jothimani,
2003).

Haii0inpI mommMpeHuMHu BOXOPO3YMHHUMHE 3a0pyIHIOBAYaMH BOXHOTO 1 IPYHTOBOTO CEPENOBHII € CHOIYKH
rpymu BTEK (GeH3eH, TomyeH, eTHIOCH3EeH Ta 130Mepr KCIIeHY). bimbmricTs 3a0pyqHEHHX BOIOHOCHHMX TOPH3OHTIB
€ OC3KHCHEBMMH CEpEIOBHUINAME, BHACIIJIOK YOro Oiomerpanariiro apoOMaTHYHUX CIONYK 3MiACHIOIOTH aHaepoOHi
Ta (pakynsraTHBHO-aHaepoOHI MIKpOOpraHi3MH, 30KpeMa, i cymbdarsinHoBmoBanbHI OakTepii (Beller, 1997). Kpim
ApOMAaTHYHHX CIIOJYK, HABKOJIUIIHE CEPEeOBHIIE 3a0pyJHCHE HOHAMHU BAKKUX METaiB.

Mertoro Hamoi podotu Oymo mocmiguty BuB KymnpyM (II) cymedary i kagmiit cymedary Ha CymbgigoreHHY
aKkTUBHICTB Oakrepiit Desulfotomaculum arl ta D. desulfuricans Ya-11 3a BUKOPHCTaHHS TOIXYCHY 1 O-KCHIICHY.

Cynb¢arBiTHOBIIOBaIbHI OakTepil KyapTHBYBanmu y cepenoBumax Iloctrelita C 3 TOMyeHOM/O-KCHICHOM 32
BHeceHHs kynpyM (II) cymedary i kagmiii cynbdary B koHIeHTparii 1 MM.

3asnecenns CuSO, ra CdSO, B KOHTPONBHE CEPENOBHUIIIE 3 HATPiH JTakTaToM Giomaca 6axrepiit Desulfotomaculum
ARI 3menmmiace yasidi, a 6iomaca D. desulfuricans Ya-11 — yTpuui. Y cepeoBUIIax 3 apOMaTHYHUMHU CIIOTyKaMy
6iomaca Oyna Ha 50 % HIKYOI0, HDK Y KOHTPOMI Mix yac KyabtuByBaHHS Desulfotomaculum AR1 i D. desulfuricans
Ya-11. 3a HasIBHOCTI COJIEi Ba)KKHUX METAJIIB Y CEpPEIOBHILAX i3 TOIyEHOM/0-KCHIICHOM OioMaca OakTepii 000X mTaMiB
3HU3MIIACH YIBiUi, TOPIBHSHO 3 KOHTPOJBHUMH MOKa3HUKAMH.

Cynbginorenny akTHBHICTh Oakrepiii Desulfotomaculum AR1 ta Desulfovibrio desulfuricans Ya-11
JIOCITDKYBAM 3a 3HIKEHHS KOHICHTpamii cyab(ary i 3pOCTaHHS BMICTY TiAPOTeH Cynb(]imy B KyIETYpaIbHOMY
CEPEIOBHIIIL.

CriopoyTBoproBaneHi  Oakrepii Desulfotomaculum AR]1 y KOHTpOJIBHOMY CEPElOBHIII 3 HATpPIl JIAKTaTOM
BigHOBWIM 15 MM cynbdar-iioHiB, a D. desulfuricans Ya-11 — 23 MM. ¥V cepenoBuii 3 TOIyeHOM/O-KCHIEHOM
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e(eKTUBHICTh BiTHOBJICHHS Cyib(har-ioHiB 3HM3miIacs Ha 40 % mwist Desulfotomaculum AR1 1 wa 60 % amsa D.
desulfuricans Ya-11. 3a nonaBaHHs cojell Ba)KKUX METAJTIB y CEPEIOBUILE 3 TOJIYEHOM/O-KCHICHOM CyibdinoreHna
akTuBHICTh Desulfotomaculum AR1 ta D. desulfuricans Ya-11 3un3nnacs va 10 %.

Coni BaXXKMX METaNiB MPUTHIYYIOTh PIiCT Cynb(aTBiqHOBIIOBAILHUX Oakrepiid. HasBHiCTh y cepenoBuinax i3
TOJIyEHOM/0-KCUIJIEHOM COJIEH BaXKKUX METAJIB IPU3BOAUTD IO 3HMKEHHS e()EeKTUBHOCTI BiTHOBIICHHS CYJIb(aT-HOHIB
6akrepisimu Desulfotomaculum AR1 ta Desulfovibrio desulfuricans Ya-11.

Cemak V.

MOP®OJIOITYHA MIHJIUBICTb ANTHEMIS ARVENSIS L.
HA TEPUTOPII 30JIOIIAKOBIJIBAJIIB BYPIITUHCBHKOI TEC

HABH3 «IIpuxapnamcoruii Hayionanshuil ynisepcumem imeni Bacunss Cmeghanuxay
eyn. Lllesuenka, 57, m. lIeano-@panxiscok, 76000, Yxpaina
ulianasemak@gmail.com

Semak U. THE MORPHOLOGICAL VARIABILITY OF ANTHEMIS ARVENSIS L. ON THE TERRITORY
OF THEASH-AND-SLAG DUMPSBURSHTYN TPP. The morphological variability of Anthemis arvensis L. during
growth on ash-and-slag dumps of Burshtyn TPP was investigated. The morphological modifications of Anthemis arven-
sis L. in the conditions of anthropogenically transformed environment are noted and manifested as an increase in the
variability of morphological parameters. The most sensitive part was the generative sphere of the plant, the morphologi-
cal parameters of which are characterized by high rates of variability.

Pocnunu 3a3Ha10TH MOP(OIOTIYHAX 1TepedynoB, 3pOCTAI0YH B YMOBAX IOCTIHHOTO BILUTHBY ()aKTOPiB TEXHOT€HHO
TpaHCOPMOBAHOTO cepeoBHIa. MopdooriuHi Momudikarii pOCIMHHUX OPTaHi3MiB CYIIPOBODKYIOTHCS 3pOCTAHHAM
a00, HaBIaKH, 3HIKEHHSAM MOPQOJIOTIYHOI MIHIMBOCTI OKpeMux dacTuH i opraHis (I'myxos, 2008; Xapxora, 2013).
OuiHuTH piBEHD MIHJIMBOCTI MOP(OJIOTIYHNX O3HAK MOXKHA Yepe3 MOKa3HHUK Koe(illieHTa Bapialii, T JBUIICHHS SKOTO
CIIOCTEpIraeThes y CTPECOBUX YMOBax (Aryposa, 2014). PiBens Mop¢o10TiqHOT MiHIMBOCTI HE TLIBKH € JIarHOCTHYHUM
MapKepoM XHUTTEBOCTI POCIIHH, aJie MOXKE CITYTyBaTH TaKOX 1HAMKAaTOPOM CTaHy CepeIOBUINA B YMOBax IIPOMHUCIOBOTO
3a0pynHenHs (Aryposa, 2014; Timyxos, 2008).

BuBuennss mopdornoriuHoi BapiabensHOCTI Anthemis arvensis L. B yMOBaX TEXHOT€HHO TpaHC(HOPMOBAHUX
eKoToriB 3ononnaxkoBigBaiiB bypmruacskoi TEC, 1o € TepuTopiero HakoNMM4eHHs HeOE3MeYHNX MOJII0TaHTIB, JacTh
3MOTY Bi10Opa3uTH piBEeHb aHTpoMonpecii B 1aHnx ymosax (Muienbka, 2009; Hecrsix, 2011).

36ip pociMH MPOBOAMIN Ha Jitouomy 3omorniaxoigsaii Ne 3 Bypmturacskoi TEC 1 Ha TepuTopii MiHIMI30BaHOTO
AHTPONOTEeHHOTO HaBaHTakeHHs (['anMubKuil HalioOHANBHUH TPUPOAHUHA Napk). Bubipka 11t 000X MOHITOPHHTOBHX
TO4OK craHoBMIa 30 ocoOuH. BumiproBanHs 3/1iliCHIOBaNIN MeToAaMH JIiHIHHOT MopdoMeTpii, a GioMeTpuIHMIA aHai3
JIAaHUX - METO/IaMHM MaTeMaTH4HOi CTaTUCTHKU. MiHimBicTs MopdomapameTpis oniHoBamy 3a mkano: V < 10 % —
Bapianist He3HauHa; 10 <V <20 % — Bapianis cepenns; V > 20 % — Bapianis 3Ha4Ha.

Ha TtepuTopii 30701I7aKOBIIBATIIB CIIOCTEPIralOThCS BUCOKI Ta cepeAHi piBHI MOp(OIOTrivyHOT MiHIMBOCTI
JOCIIKyBaHUX O3Hak. HailOinbpmr BapiabenbHUMH MopgoIlapaMeTpaMH € O3HaKH T'eHEepaTHBHOI c(epH: KUIbKICTh
(ropanbHIX OAMHUIG 1 KUTBKICTh TPYOUacTHX KBITOK — Koe(ili€HTH Bapiallii 3a JTaHUMH 03HaKaMH CTaHOBJIATH 32 % i1
30 % BinnosigHo. Ha doHOBIiH TepuTopii gaHi 03HAKK BUABIAIOTH cepenHi piBHI BapiadenbHOCTI (18-19 %). [TokazHuk
JOBKMHH CHH(]IOPECIEHI] Ha 000X TEPUTOPISIX BUSBISLE BUCOKI piBHI MiHimMBOCTI — 27 % 1 23 % BianosigHo. [Hmi
TeHEepaTHUBHI 03HAKU: KUIBKICTh SI3UYKOBUX KBITOK, 1aMEeTp CYLBITTS 1 JiaMeTp OOTOPTKH € cepeaHbOBapiabeIbHIMH.

[Iomo BereratnBHOI cepn poCIMHM, TO BHCOKHMH IMOKa3HUK KoeQilieHTa Bapialii B yMOBax aHTpoHompecii
XapaKTepHUH ATl KUTBKOCTI JIUCTKIB (26 %), nosxunu (26 %) Ta mmpuHH JUCTKIB (25 %), a TakoX Uil JOBKUHU
crebmna (23 %).

OTxe, B yMOBaxX TEXHOTEHHO TpaHC(HOPMOBaHOTO cepenoBumia Anthemis arvensis L. 3a3Ha€ MOpQOIOTTIHUX
Moan(iKalii, o CyNpOBOKYIOTECS 3pOCTaHHAM MIHIMBOCTI MOP(OJIOTYHUX MMOKAa3HHUKIB.

CepkoB E., I'opronosa 1., Merajincbka A., Jlanunenxo €.

TEHOTOKCUYHUI I TUTOTOKCUYHUM BIUIMB BAHAJIIIO TA [IUHKY
HA A. CEPA1 A.THALIANA

Hayionanenuii nedacozciunuil ynieepcumem im. M. I1. /[pacomanosa
eyn. [lupocosa, 9, m.Kuis, 10130, Ykpaina
anna.megalin@ukr.net

Serkov E., Horunova 1., Megalinska A., Danylenko E. GENOTOXIC AND CYTOTOXIC INFLUENCE OF
VANADIUM AND ZINC ON 4.CEPA AND A.THALIANA. The results of genotoxic and cytotoxic effect of V* and
Zn*">on A.Cepa and A.Thaliana are shown. After onion sprouting in V(NO,), and Zn(NO,), at concentrations of 1, 10,
20, 50 uM next results are shown: decrease in mitotic index by 43 % and increase in the frequency of chromosomal
aberrations by 48 % relative to control (1-2 %) for Vanadium and no mayor effect after processing with Zinc. After
processing 4. Thaliana roots in solutions of Vanadium salts with a concentrations of 1, 10, 20, 50 uM the inhibition of
growth and darkening of the roots are shown. After processing roots in solutions of Zinc salts with same concentrations
the acceleration of root growth and slight darkening of the roots are showed.
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[TpoGnema 3a0pymMHEHHS TPYHTIB TOKCHYHUMH METallaMM - OJHa 3 HaWroCTpilIMX MpoOJieM ChOTO/ICHHS, sKa
HEraTMBHO BILUIMBAE Ha PICT 1 MOP(OTreHe3 POCIIHH, a TAKOXK Ha 3JJ0POB’sl JIIOZIEH 1 TBApUH, 1110 CIIOXKHUBAIOTh POCIIMHH,
BUPOIICHI Ha 3a0pyAHEHHX IPyHTax. 3’sCyBaHHS TOKCHYHOCTI BIUIMBY BaXKMX METaJiB HAa POCIHMHH, a TaKOX Ha
KJITHHHI i MOJIEKYIISIpHI MEXaHi3MH, 1110 JISKaTh B OCHOBI IPOIIECIB pOCTY i MOpdoreHesy, MOXXe CIyTyBaTH IMiAIPYHTIM
JUTS PO3BUTKY €(DeKTUBHUX CTpATeriii 00pOTHOM 3 HEraTUBHUMH HACIiIKaMU 3a0pyIHEHHS IPYHTIB.

Banagiif € MiKpOeTeMEHTOM 1 HAKOMYYETHCS MaibKe y BCIX AWKOPOCTYYHMX 1 KYIBTYpPHHX pPOCIHHAX. 3a
KyneTUBYBaHHs Allium cepa L. 3a wassHocTi V,0, Bananif (V) HaKONHYYEThCSA B KOPEHEBIM CHCTEMI, 0COONHMBO B
KIIITHHAX MEPUCTEMH, [0 MPU3BOAMTE 10 30UTBIICHHS YaCTOTH XPOMOCOMHUX abepatiit (Marcano, 2006). Onmncano
iHTiOyBanHs 30ipku MiKpOTPYOOUOK i aKTHBHA AeToNimMepu3anis TyOyniny in vitro min BrmsoM 0,001-0,01 mxm V, Oy
(Ramirezetal, 1997). V B3aemorie sk 3 G-aKkTHHOM, OKHCJIIOFOYH 3aJMIIKH LUCTETHY, TaK i 3 F-akThHOM, 3B’s3yI04UChH
in vitro 3 AT®-caiitamu (Ramosetal, 2012). JleranpHime 0coOJUBOCTI BILIMBY BaHAJIiI0 HA POCIMHHI KIITHHU 1I€ HE
3’COBaHI, a OTXKE, MOTPEOYIOTh MOJABIINX TOCIIIKCHD.

LIMHK HaJIEKUTB J10 €CEHITIATBHUX METAIIB 1 TyKe oIMpeHuit y 3emHil kopi (Mcunopos, 1999). @irorokcnyHicTh
IHKY 0araTo J0CJiIHUKIB BBR)XAIOTh HE3HAYHO0. [[MHK 3HaYHOO MipOIO BIUIMBA€E HAa OOMiH PEYOBHUH: € KOpepMEeHTOM
OaraTbox (hepMeHTIB, aKTHBI3ye poOoTy 13 MeTasodepMEeHTHHX KOMIUIEKCIB, BIUIMBAE HAa CHHTE3 OUIKIB 1 ayKCHHY Ta
cnpusie noBHOMy BuKopucTanHio CO, y mpomneci potocunTesy (Anekceenko, 2012). Are 3a 30iIbIIEHOT KOHIIEHTpAILii
y IPYHTI IIUHKY CIIOCTEPIraeThcs 3HIKEHHS IHTCHCHBHOCTI POCTY POCIHH, a Takok xJiopo3 (Kabdara Ilenmiac,1989).
Brums Maimx KOHLIEHTpaLiil IMHKY HEAOCTaTHBO OCIIIKEHHH, TOMY TTOJaJIbLII JOCIiKEHHS € IOCUTh aKTyaJIbHUMH.

Merta 11b0TO OCIIIPKEHHS — BUBYUTH BIUTMB MallMX KOHIeHTpanid Bananito i LluHKy, ki HIDKY a00 OIM3BKI
1o 3HageHHs [JIK mux MerainiB, Ha AiICHHS POCIUHHNAX KIITHH, BAHUKHEHHS XPOMOCOMHHX abepartiif i picT pociuH.
Y mocmimkeHHi 3acTocyBasii Taki MeToan: Allium-TecT, CBITIOBa MiKPOCKOIIis, CTATUCTHYHUNA aHaTi3, IUCTIepCiiHNI
aHais3.

Mu 3’scyBand, 10 Taki KOHIEHTpallii BaHaiio € HaATO TeHO- 1 UTOTOKCHYHMMH ISl OPraHi3My POCIIHHU.
ITpo ne cBimYMTH 3HAYHE 3HIKEHHS MITOTHYHOTO iHAEKCY (Ha 43 %), minBuineHHs yactoT (Ha 48 %) BUHUKHEHHS
XPOMOCOMHUX abeparliii (HalJacTilie TPAIUISUIACA K-MiTO3H, MOJNIILIONiS, XPOMOCOMHI MOCTH TOIIO), iHTiOyBaHHS
POCTY KOpEHiB 32 00pOOKH pOCIMH po3dMHAMHU coneil Banazito. MokHa BUCYHYTH NMPUIYIIEHHS, 1110 TaKi pe3yJbTaTu
BUILTMBAIOTH 13 BIUIMBY Bananito Ha crpykrypy JAHK i1 depmenris, siki OepyTh ydacTb y KIITHHHOMY naineHHI. [{uHK
€ MCHIII TOKCHYHAM METajoM, Hixk BaHamiil: BiH He aB MPaKTHYHO KOTHUX HETAaTUBHUX e(EKTIB HA JOCITIKYyBaHI
MPOIIECH B OpraHi3Max POCIHH, a Y JOCHimKeHHI A.thaliana xopiHi, siki mpopomryBamu B L{uHKY, Manu OimbIoumit
MIPHUPICT TOPIBHIHO 3 KOHTPOJIEM.

Ha mamry gymky, Bapro mepersinytu [JIK Banmamito y rpyHTi, mo0 po3poOHTH cTparerii Iiisl BUPOILyBaHHS
pociiH 6e3 HeraTUBHOTO BILIMBY Ha 3A0POB’SI CIIOXKHMBAYIB - JIIONIEH 1 TBApWH.

Teaeriii JI., [IBinuniok O.

BOJJOYTPUMYVYIOUYA 3JIATHICTb JIUCTKIB MOPKBU ITOCIBHOI (DAUCUS CAROTA L.)
TA BYPSIKA CTOJIOBOI'O (BETA VULGARIS L.) 3A JIIT CAJIIIIUJIOBOI KMCJIOTHU

Jlvgiscokuti Hayionanvnull ynigepcumem imeni leana @panxa
syn. I pyuescokoeo, 4, m. Jlvsig, 79005, Yrpaina
liliyatelehiy@gmail.com

Telehii L., Tsvilyniuk O. WATER RETENTION CAPACITY OF LEAVES DAUCUS CAROTA L. AND BETA
VULGARIS L. UNDER THE ACTION OF SALICYLIC ACID. One of the important environmental problems of the
XXI century is a global warming that results in an increase in arid areas in Ukraine. The main reason is that the rain is
less frequent and often shower. This leads to an increase in the intensity and frequency of drought. Many ways have
been developed to prevent damage from water shortages in cultivated plants. Salicylic acid, a phytohormone of the
phenolic nature, is an inducer of resistance to stress factors such as drought, osmotic stress, high and low temperatures,
toxic metals.

OpHi€10 3 BXJIMBHUX eKOJOTTYHUX pobieM X XI cT. € mobanbHe MOTEIUTiHHS, HACIIKOM SIKOTO € 3pOCTaHHS ILTOI]
MOCYIIMBHX TePHUTOPiil B YkpaiHi. OCHOBHA IPHUYMHA B TOMY, IIIO JIOIIi BUIIAJAI0Th PiAIIe Ta 9aCcTO MAIOTh 3JMBOBHUIL
xapakTep. ToOTO 3MIHUIIACS HE TaK KITBbKICTh OMaIiB, K TXHi# xapakTep. Bona Bif 3MUBOBUX TOMIIB (i3HUHO HE MOXKE
OyTH MOIIMHYTa OPHHMM LIAPOM 1 cTikae, mocuiooun eposito 1pyHTy (ITucapenko, 2019). Tomy HaliBaxxIMBIlIUM
3aBIaHHsIM [JISl HAayKOBIB € IONIYK MiJXOMIB 1 METOMIB MiABHMIIEHHS IMOCYXOCTIHKOCTI CLIbCBKOTOCHOAAPCHKUX
KynbTyp. OfMH 13 HUX — eK30reHHa o0poOka HaciHHs ()i3i0JOriYHO aKTMBHUMM PEYOBMHAMHU Tepes mociBoM. Ha
HU3I[I POCIMHHUX 00’ €KTIB JOBEACHO, 10 ek3oreHHa caninmiosa kucioTa (CK), gpitoropmon (heHONBHOT IPUPOH, €
IH/TyKTOPOM CTIHKOCTI /IO TAKUX CTPECOBHX YMHHHUKIB, SIK TIOCYXa, COJbOBHH 1 OCMOTHYHHUM CTPECH, BUCOKA Ta HU3bKA
TemrieparypH, Tokcnani metanu (Khodary, 2004).

006’ exTamu JOCITIKEHHS Oyl MopkBa nociBHa (Daucus carota L.) copty lllantane CkBUpchKa, Oypsik CTOJIOBHI
(Beta vulgaris L.) copty €rumerchkuil miockuii, Oypsik ctomoBuid (B. vulgaris L.) copty Herpoiit. IlepennociBay
00po6Ky Haciums posoautH posurnHamu CK B kormerTpartisx 1 x10° M, 5x10° M ta 1x10*M, a TakoK THCTHIHOBAHOTO
BOJIOI0 (KOHTpOIB). Pocnman BupontyBanu y BimkpuroMy IpyHTi. [1oI60B1 TOCHiaN 3aKiIa1any Ha YOPHO3EMi THTIOBOMY
MaJIoTyMyCHOMY. BuciBaHHS KynbTyp BimOyBasiocst Ha moyarky 3-1 mekamau Oepesns (21.03.2019 p.). Bomoyrpumytoay
3[aTHICTh JINCTKIB JAOCIIPKYBaHUX POCIHMH BH3HA4Yalk BaroBUM MeTonoM 3a [.Ipuroprokom ta in. (2002) uepes 1, 2,
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3, 24 rop Bix moyarky 3akianaHHs gocininy (18 TpaBHs, 5 uepBHs, 21 ceprHs). MakcUMaibHi TeMIlepaTrypH B IIi JTHI
cTaHOBWIM BinnoBinHO 22,1 °C, 23,8 °C, 29,5 °C, cepenus Boaoricts noBiTps — 85, 83, 60 %. KinbkicTs omaaiB 1yis mux
MicsmiB cranoBuiaa 105 MM, 75 MM, 12 MM BiAMOBITHO.

Bonoyrpumytoua 31aTHICTh JIMCTKIB MOPKBHM TTOCIBHOI y TepImiii 4acoBii Toumi gociigy (Iicis JOIOoBOTO
niepiony) 3a aii CK He 3MiHMIacs 00 KOHTPOJIIO. A Ticisl Mepiofy MOCYXH HAaWBHILY BOAOYTPHMYIOUY 3IaTHICTh
MaJli JIMCTKU pociuH, BupoineHi 3a aii CK y konuenTpanii 5xX10-° M. VY Gypsika CTOII0BOro 000X COPTIiB Pe3yJIbTaTH €
OipII cTaOiITPHIME, HE3aJISKHO BiJ] KIIIMATHIHUX YMHHUKIB. Tak, y Oypska copty JleTpolT HaliMeHIITy BOJIOTOBTpATy
mamu muctku 3a 1ii CK y xonrenTparii 1x10* M, a Takox i3 ieBHOIO MeHIIO0 edektuHicTo 1X10° M. V Oypsika
copTy €runerchbKuil IOCKUH HaWKpaIlll NOKa3HUKH BOAOYTPHMAaHHS JIMCTKAMH Malld POCIMHH, HACIHHA SKUX OyIio
06po6nene CK y konuentpamii 1x10° M.

Xumun O.
BIOJIOTTYHI IHBA3Ii TA iXHII BIUTUB HA BIOPI3HOMAHITT

Jlvsiscokutl nayionaneHull ynigepcumem imeri leana Opanka
syn. I pyuwescokoeo, 4, m. Jlvsie, 79005, Yrpaina
olha.khymyn@Inu.edu.ua

Khymyn O. BIOLOGICAL INVASIONS AND THEIR IMPACT ON BIODIVERSITY. Generalization of bio-
logical invasion studies, which is recognized as one of the main drivers of biodiversity decline, which in general has
a negative impact on ecosystem life. Determining the importance of conducting such studies and using their results in
solving the main problem of the present - the uncontrolled introduction of native species due to the rapid development
of anthropogenic activity.

AHTpPOTIOTeHHHUI BIUIMB 3 KOKHUM JHEM JIeNali CHJIBHIIIE 3MiHIOE €KOCHCTeMH. ToMy BHACTIIOK CTPiMKOTO
PO3BHUTKY IIPOMHCIOBOCTI, CITHCHKOTO TOCMOAAPCTBA, EKOHOMIKH, TEXHIYHOTO i €HEPTeTHYHOTO MPOTPECY 3MiHMINCS
Mexi Oioreorpadiunux obmacreil. OgHUM i3 OCHOBHHX (hakTOpiB TpaHChOpMaIlii IPUPOIHUX SKOCHCTEM BH3HAHO
iHBa3ii anBeHTUBHUX BUIIB (AnuMoB, 2004).

BionoriuHi iHBa3ii - 1€ CBiJOME UM HECBIIOME MEPECHECCHHS KUBUX OPTaHi3MiB y MiCIEBICTb, IS AKOI 1ICH BHT
He OyB xapakrtepHuil (Peiimepc, 1988). Lle pakTiHuHO BTOPTHEHHS Yy>KOPIAHOTO BUIy y MEBHUN 01011€HO03. YHACIITOK
LBOTO BiI0yBA€THCSl 3MEHIICHHS BUJIOBOTO PI3HOMAHITTS 32 PaxyHOK HPSMOTo 3HHIIEHHS aOOpUIeHHHX BHUJIB 200
ixuporo npuruivenns (Heywood, 1989; Lodge, 1993)

IHTpOIYKOBaHI JIOAMHOIO BUAW CTAHOBJIATH OCHOBHY 3arposy OiOpi3HOMaHITTIO Ha BCii ruraHeri. Came ToMy
OOH «Ilpo 6GiopizHOoMaHITTS (1992) MOHATTA «iHBa3iHI YyKOPiMHI BHIM» BHU3HAUCHO SK TaKi, MO 3arPOXKYIOTh
€KOCHCTEeMaM, OCEIHINAM, YIPyIIOBaHHSAM a00 BHIaM, BOHA 3aKJIMKAa€ O 3amo0iraHHs iHBa3isM, JO KOHTPOIO abo
3HHIICHHS 9ykopinHux BuAiB (IBamenxo, 2014).

Bnpoamxena BeeeBponeiicbka cTparerist 010pi3HOMaHITTS TPYHTYETHCS Ha TOMY, IO IHTPOAYKIIiS Ty>KOPiTHUX
BUJIIB MTOTEHIITHO MOXKE BUKJIMKATH 3MIHM B €KOCHCTEMax 1 BTpaTy IXHbOI CTIHKOCTI, a 1ie TIpU3Beae N0 Cepilo3HOi
HIKOJM €KOHOMIIII Ta 30POB 0 HACEICHHS.

3a oCTaHHI POKH JIOCIII)KEHHS BILIMBY 1HBa31HHHUX BHJIIB OPTaHi3MiB Ha TPUPOHI €EKOCUCTEMH B YKpaiHi 3HA4HO
aKTHBi3yBanucsl. BuBueHHs 1HBa3iiHWX BUIB Ta iXHIM BIUIMB Ha OiOPI3HOMAHITTS NPHPOIOOXOPOHHHUX TEPUTOPIi
JlaCTh MOXKJIMBICTh BITPOBaUTH [T100a/bHy CTpaTerito OXOpOHH aBTOXTOHHMX BUIB B YKpaiHi ( 3aB’ssoBa, 2017).

Cranom Ha 2018 pixk B VYkpaiHi 3apeecTpoBaHo 95 iHBa3iifHMX BHJIIB pOCIMH. bararo 3 HUX aKTHBHO
HaTypaJli3yloThCsl # yCIITHO KOHKYPYIOTh 13 KOPIHHUMH MEUIKAaHISIMHI, 1HOJ1 TFOpHAN3YIOTh 1 BUTICHSIOTH iX, CyTTEBO
3MIHIOIOYH CTPYKTYpy leH03iB (MamuHOoBChKHiL, 2018).

Ha ocHoBi anHami3y BiTOMHX HaM JOCHIIPKEHb MOXKHA 3pOOUTH BUCHOBOK, IIIO CHOTONHI HEMAa€ YHIBEpCAIBHOTO
MeTOny, adW 3yNMHUTH MOIINPEHHS iHBAa3iHHUX BUAIB, IPOTE TOCTIHHII MOHITOPHHT IXHIX MOIYJISIIA AaCTh 3MOTY
TIOCTYIOBO B3ATH LIEH IPOLEC ITiA KOHTPOJIb.

Cepen 0OCHOBHHUX 3aBJIaHb, SIKi CTOSITH TIEpe]] CTIeIiaicTaMi, MOJKHA BUIUIATH TaKi:

BUSIBUTH (pakTH aDOPUTeHHOCTI i 4y»KOPIAHOCTI BUJIIB Ha MEBHIH TepUTOPIT;

OL[IHWATH BIUIMB €KOJOTIYHNX YMHHHUKIB Ha TaKi BUIM;

BUSIBUTH JIIMITYIOUI Ta CTUMYJIIOIOY] YUHHUKH TXHBOTO POCTY 1 IIBUIKOTO PO3MHOXKEHHST;

BU3HAYNTH PE3UCTEHTHICTh AJTOXTOHHHUX BUIB 10 3a0py/IHEHb;

JIOCITITUTH JKUTTEBI CTparerii iHBa3iHUX BUJIIB OPraHi3MiB, sIKi CIIPHAIOTh IXHbOMY MacOBOMY PO3BHUTKY.

S

IItuk O., Mamuyp 3., Ilapuk M.

MUIHOTIOAIBHI TPU3YHU TEPHOITUIBIIMHU Y ®OHJIAX
JEPXXABHOI'O ITPUPOJO3HABUOI'O MY3EIO HAH YKPATHU
Jlvgiecokutl nayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescoroeo, 4, m. JIvsis, 79005, Yrpaina
olyal235@ukr.net
Shtyk O., Mamchur Z., Tsaryk Yo. MUROID RODENTS OF TERNOPIL REGION IN THE COLLECTIONS
THE STATE MUSEUM OF NATURAL HISTORY, NAS OF UKRAINE. In scientific collections of the State museum
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of Natural History, NAS of Ukraine are preserved 252 samples, twelve species of muroid rodents. They were collected
from 2 part of the XIX century till 60-th of XX century. The main collectors were Rudyshyn M., Tatarynov K., Po-
lushyna N. and Opalatenko L.

Tepuropiss TepHominemuHN Oarata Ha Pi3HOMaHITHI JaHAMA(PTH, a OTXKe, A O0JacTi XapakTepHEe 3HAYHE
0iopo3MaiTTs, B TOMy YHCIi W cepel MiKpoMaMmalliil, i I TepUTOpis WiKaBHJIa MOCITITHHUKIB YIPOIOBX CTOIITh.
BaxnmBe micme y IOCHiIKeHHI 300pi3HOMAHITTS MOCIAAarOTh (OHIHM 300JI0TiYHUX My3eiB, ocoOnmBo Jlep:kaBHOTO
npupopo3HaByoro myseto HAH Ykpaian (M. JIbBiB).

Merta poO0TH - ZOCTITUTH PI3SHOMAHITTSI MUIIONONIOHUX IpU3yHiB TepHONUIBINHY, AKi HasBHI y pormax AIIM
HAHY. ins nporo Mu oTnpamoBaiii iHBeHTapHi KHATH ccaBiB (1969 p.). Y Hux HaBegeHo naHi mpo Mopgoorito, 9ac,
Miciie 300py # iM’sl KojJeKkTopa. BinpnricTs 300J0Ti9HOTO Marepiany (TYIIKH, OIyJalia, Yeperu), MPEeACTaBICHOTO B
OTIpanbOBaHUX KHHTAX, Oyia 3i0pana mounHatouu 3 2 moi. XIX ct. i 1o 60-x pokiB XX CT. BKIFOYHO.

Momo Teputopii 300py, TO HaWOiMBIIEe 3HAXiMOK € i3 BochMH oOmacteil Ykpainm (KwuiBcbka, JIbBiBCHKa,
Teprominecrka, 3akapmarceka, IBano-®dpankiBcbka, UepHiBenpka, PiBHeHchka, Bommucpka), AP Kpuwm, Ilompmi,
Binopyci ta Pocii. Tparmmsucs, 3BicHO, 3HaxiAKu 1 3 iHmuX Teputopiit (Pymywnis, Jlutea, Kasaxcran ta iH.), mpore
iXHS KiNBKicTh Oyima Dyke Malioro, i MU HE IMOJaBalii iX y 3araibHuil cucok. KiTbKicTh KOJMEKTOPIB, SKi yKIagain
tepionoriuni ¢oumu AIIM HAH VYkpainm, Hamidye ONMHM3BbKO AECSTKAa HAYKOBIIB, MPOTE OCHOBHUMH KOJEKTOPAMH,
3aBIOSKU SKUM Oyrna 3i0paHa OifbITa 4acTHHA 300JIOTIYHOTO MaTepialy, OIMMCAaHOTO B iHBEHTApHHUX KHHraX, €: M. IL
Pynumma (61m3bKo miBTOpH THCSUI 3pa3kiB), K. A.Tarapunos, H. A. TTomymmna i JI. K. Onanarenko

3aramom Mu ompamroBanu 3769 3pa3kiB, sSKi Hajexamn 22 BHAAM MUIIONOAIOHWX TPU3YHIB, BimiOpaHHX i3
BHUIIIE3a3HAYCHUX TEPUTOPIH. Y TOCHTIIHKEHHI TOTaEMO IeTANbHY iH(OopMaIlifo Mpo BUAOBUI CKIIAL i€l TPYITH TBAPHH. Y
Meskax TepHominbChKoi obmacTi TyT 3i0panHo 252 ex3zemMutsapu 12 BuAiB, o cTaHOBHUTS 6,68 % Bif 3arabHOI KiTBKOCTI.

Haii0inpury KidpKiCTh 3pa3KiB CTAHOBHJIM IPEACTABHIKH TAaKUX BU/IB: MUIIAK KOBTOTpynuit Sylvaemus tauricus
Melchior. (56 ex3.), myp BomsHui Arvicola amphibius L. (51 ex3.), XoBpax Kpamuactuil Spermophilus suslicus
Guldenstadt (47 ex3.), mumma xatas Mus musculus L. (44 ex3.), moiniBka moyboBa Microtus arvalis Pall. (19 ek3.), muia
nonbpoBa Apodemus agrarius Pall. (11 ex3.), Hopus pyna Myodes glareolus Schr. (7 ex3.), Mumnak sicoBuit Sylvaemus
sylvaticus L., (7 ex3.), xom’sik 3pudaitauii Cricetus cricetus L. (6 ex3.), maiiok MaHapiBHAN Ratus norvegicus Berk.
(2 ex3.), xoBpax eBpomnencskuit Spermophilus citellus L. (1 ex3.) i cminadok crenosuit Ellobius talpinus Pall. (1 ex3.).

[TincymoBytoun pe3yasTaTH, OTPUMaHi B XOAi ompaifoBanHs iHBeHTapHHX KHUT IIIM HAH VYkpainmu, MmoxHa
3ayBaXUTH, IO IMPOTITOM BHINE3a3HAUYECHOTO IEpioAy IHTEHCHMBHHX 300piB 300JOTIYHOTO Marepiady B 3aximHii
VYkpaiHi Ta, 30kpeMa, B MeXax TepHONIIBIINHN BUSABICHO BHUIH, SKi TEHEp HA TEPUTOPii 00JacTi He TPAIUIIOTHCS
(Spermophilus citellus, S.permophilus suslicus 1 Ellobius talpinus). Ta € Buan, ki Ha CHOTOMHIIMIHIN ICHb MIJIKOM
3BUYHI IS JOCTiIKeHO1 TepuTopii, aje He Oyliu TyT BUABIEHI paHime: Micromys minutus Ta Microtus agrestis.

Dubovyk O.

PATTERNS OF DIVERSITY — SAMPLE SIZE RELATIONSHIP ON THE EXAMPLE
OF WINTER BIRD COMMUNITY IN THE “ROZTOCHYA” NATURE RESERVE
Ivan Franko National University of Lviv
4, Hrushevskyi St., Lviv, 79005, Ukraine
“Roztochya” Nature Reserve
7, Sichovykh Striltsiv St., Ivano-Frankove, Lviv Region, 81070, Ukraine
oadubovyk(@gmail.com

Several different features can characterize an ecological community, such as species composition, species
richness, abundances and frequencies of species etc. (Bobyliov et al., 2014). One more parameter of community is
diversity level, which means, despite the fact that the term of diversity is commonly used as a variety of living forms
(Convention on Biological Diversity, 1992), the variety and abundance of species in a defined unit of study (Pielou,
1975; Magurran, 2004). It can be estimated via a long list of indices, such as Simpson, Shannon etc. (Legendre &
Legendre, 1998; Magurran, 2004; Harper, 1999).

Because of the integrative nature of those indices they are not related linearly with a sample size (Kwiatkowska
& Symonides, 1986; Meltzer et al., 1992). This fact makes communities comparisons based on their diversity levels
complicated and, sometimes, inadequate, especially when the sample units sizes are different. The question of possible
adjustment of diversity level based on the sample size (i.e. amount of volume or area where the community structure
data was derived from) requires more data about the distribution of community parameters.

The bird community was studied in this work. Data concerning its structure was collected on 6.5 km transect in
Stavky forest zone of the “Roztochya” Nature Reserve during the winter of 2019-2020. The transect was divided into
65 fragments with a length of 100 m. In result, 23 bird species was registered. The Marsh Tit Poecile palustris (18.6%),
the Nuthatch Sitta europaea (14.8%), the Great Spotted Woodpecker Dendrocopos major (12.5%) and the Crested Tit
Lophophanes cristatus (11.4%) are the most numerous species.

Parameters — sample size relationship can be estimated in the three main ways. The first is to build accumulation
curves for parameters (species number, total individuals number and indices described above) using the “raw” dataset:
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it is slightly inadequate because of the habitat heterogeneity throughout the transect. There are two ways to fix this
situation: on the one hand, a model of random spatial distribution of individuals can be created based on the received
data; on the other hand, mean values of parameters can be estimated for combinations of fragments with a certain
lengths.

For the “raw” data, total individuals number does not relate straightly with a transect length: residuals median
in the linear model with total individuals number as a dependent variable equals 2.34 (still, the correlation is visible,
Pearson’s r=0.958, p<0.005). Species number cumulative curve tends to linearity (which was not thought to happen
too): residuals median is 0.047, r=0.959 (p<0.005). Simpson diversity index starts from 0.840 for /=100 m and increases
to 0.899+0.001 SD for /€[1500, 5000] m. Shannon diversity index starts from 1.885 and increases to 2.551+0.009 for
[€[4500, 6500] m.

However, averaged by transect lengths mixed samples visually are more similar to the modeled results. Species
number can be estimated as S=log,(/)-3.462 in described model of community, and a LM with 2534 as a dependent
variable shows R*=0.944, R?, ;=0.944 (vs R?=0.805 for not transformed S). Averaged Simpson indices for track length
are 1-D,_, =0.626+0.291, 1-D,_=0.802+0.105, 1-D,_, =0.844+0.051 and go to plateau of 1-D—0.9 from /=1800 m.
Averaged Shannon indices don’t show so abrupt transition and equal H,_, =1.285+0.698, H,__ =1.828+0.400 and go to
plateau of H—2.5 from /=3900 m (Shannon index theoretical maximum for S=23 is H=3.136).

More data about species abundances distribution is required for subsequent researches, especially for those
concerning the probabilities of new species registrations per unit of study.

Horyn 0.}, Osypenko 1., Poznanskyi D.!, Kasianchuk N.2, Rzymski P.3, Falfushynska H.!

BIOHAZARD IDENTIFICATION AND RISK ASSESSMENT OF CYANOTOXINS BASED
ON THE SET OF MOLECULAR MARKERS OF EUROPEAN CARP
! Volodymyr Hnatyuk Ternopil National Pedagogical University
2 National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
3 Department of Environmental Medicine, Poznan University of Medical Sciences
horynoi@tnpu.edu.ua

Fish are considered to be a good tool for water quality assessment and an example of compliance and diagnostic
indicators for evaluation of ecological integrity. Since the response of fish to toxic substances is often similar to that
of other higher vertebrates, they prove to be useful bioindicators in the screening of chemicals potentially capable of
inducing an adverse effect in humans (Falfushynska et al., 2019; Strungaru et al., 2019). The aim of the present study
was to estimate the in vitro model based on isolated Cyprinus carpio cells as a reliable and sensitive tool for water
quality assessment and evaluation of the potential threats caused by cyanobacteria toxins.

The potential toxicity of cyanobacterial extracts was evaluated in common carp isolated hepatocytes and red
blood cells, and brain homogenate. Carp hepatocytes (107 cells per mL) were exposed for 24h to tested compound (0.1-
1% cell-free extracts of Raphidiopsis raciborskii strains, and synthetic analogs of cylindrospermopsin). Following the
exposure, the set of biochemical markers was determined. Based on our previous results, it included traits of oxidative
stress (catalase, reactive oxygen species, glutathione, TBA-reactive substances, protein carbonyls), biotransformation
processes (glutathione-S-transferase, P450 cytochrome dependent reductase), markers of cytotoxicity (lactate
dehydrogenase, cholin esterase, caspase 3, cathepsin D, lysosomal membrane stability) and genotoxicity (DNA strand
break, micronuclei test) to display the effects of a broad spectrum of toxic chemicals and/or environmental conditions.

The results of this study clearly suggest that despite morphological similarities and no production of known toxins,
R. raciborskii strains occurring in Central Europe namely Poland and West Ukraine may reveal toxicities to freshwater
fish and vary in the magnitude of exerted effects. The studied extracts of R. raciborskii evoked different responses
of catalase activity in hepatocytes with both increase and decrease observed under low and high concentrations. The
cellular thiol pool was also altered with most extracts inducing a decrease in the activity of glutathione-S-transferase,
and Ukrainian strains leading to an increase in glutathione level and a decrease in metallothionein content. All the
studied extracts induced comparable reactive oxygen species formation, lipid peroxidation, protein carbonylation
and DNA fragmentation in hepatocytes, and all but one increased the activity of caspase-3. Only one extract caused
lysosomal membrane destabilization as measured by neutral red retention in RBC. In contrast to extracts of Ukrainian
isolates, exposure of brain homogenates to extracts of Polish strains induced an increase in acetylcholinesterase activity
suggesting the neurotoxic action of their exudates. The results indicate that both Polish and Ukrainian strains of R.
raciborskii may pose a toxicological risk to freshwater fish, and further, that Polish strains may produce compound(s)
evoking neurotoxic effects.

Moreover, using fish cell model we have estimated toxicity of five synthetic analogues of cylindrospermopsin
that possessed a uracil group but contained or lacked a guanidine or hydroxyl group and compare it with response
of carp cells to Central Europe R. raciborskii strains. All tested analogues induced generation of reactive oxygen
species, lipid peroxidation and DNA fragmentation. However, the greatest increase in lipid peroxidation and increase in
caspase-3 activity, an apoptosis marker, was demonstrated by an analogue containing a guanidine and hydroxyl group.
This work appears to support the hypothesis that cylindrospermopsin toxicity is a result of an interplay between both
of these functional groups.
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We should bear in mind that even if our study involved different types of cells, the in vitro toxicological assessment
cannot be extrapolated to in vivo without limitations as it does not represent multi cellular level connectivity.
This work has been granted by the Ministry of Education and Science of Ukraine (Project #MV-2).

Jarosiewicz A.
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Institute of Biology and Earth Sciences, Pomeranian University in Stupsk
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e-mail: anna.jarosiewicz@apsl.edu.pl

Environmental degradation of human life is one of the most important, if not the most important problem of
the modern world, and the deterioration of water quality inevitably leads to a limitation of its usefulness, which then
becomes a serious global problem. Therefore, it is of paramount importance to understand the mechanisms influencing
the water quality.

Nitrogen and phosphorus circulation in water depends on the status of the catchment area and the processes
occurring on the border between water and catchment area. Development of agricultural production, urbanization,
recreational pressure is the main human activities that can affect water quality. The numerous political, economic and
social changes that occurred in the late 1980s in Poland and other Central and Eastern European countries, have had
significant impacts on the manner and intensity of the use of natural resources, including water resources. The changes
that took place in the Polish economy and municipal sectors undoubtedly had a significant impact on the aquatic
environment.

The objective of the research was to determine the long-term changes in Jelen Lake water quality. The Jelen Lake
lines in northern Poland, in Bytowskie Lake District. It is a deep (max. depth 32 m) dimictic close water body, with
summer thermal stratification. Lake is located in a hypsographically diverse moraine landscape and is included in the
group of lakes called “lobelian”. The prevalent land use of the drainage basin is arable lands and forests. The lake is
intensively used by tourism.

Collected monitoring data showed, that the lake water quality was changed over the last 25 years. Between the
early 1990s and 2006 progressive eutrophication could be observed, namely a significant decline in the Secchi disk
visibility, oxygen deficits in the hypolimnion during the summer stratification and an increase of total phosphorus
concentration in the bottom layer. This phenomenon was all the more worrying in that in the 1980s and 1990s, the
lake was one of cleanest lakes in Poland, despite its location in the catchment areas of agro-forestry and intensive
recreational use (the lake was and is still being used as a recreational facility by the city of Bytow). Research conducted
reported that in the 1990s, the lake received nitrogen loads over 4 times the permissible load for this lake (according to
Vollenweider criteria) and permissible phosphorus load was more than 2 times. High natural resistance to degradation
of the lake (resulting from morphometric and hydrological characteristics) over the years has reduced the impact of
the catchment area on the water quality. Internal loading started in the lake in recent years, releasing into the water
column phosphorus reserves accumulated during previous years. However, recent studies point to the first symptoms of
improvement of water condition has been observed.

Parzych K.!, Parzych A.

CHANGES IN FOREST AREA OF COASTAL COMMUNES OF BALTIC SEA
AS A RESULT OF THE IMPACT OF TOURISM AND RECREATIONAL LOADS
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’Institute Biology and Earth Sciences, Pomeranian University in Stupsk
Arciszewskiego St. 22b, 76-200 Slupsk, Poland
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The seaside area is one of the most forested in the country. At the same time, forests in the coastal zone are
exposed to strong anthropopressure due to the strong concentration of tourism development and tourism.

The study aimed to analyze changes in the forest area availability of the coastal tourist municipalities of the Baltic
Sea Coast in connection with the changes in the area of tourism development and tourism in this area. The analysis was
made in dynamic terms, taking into account in the years 2000-2016. In this study, as seaside communes, all communes
that directly border the Baltic Sea have been taken into account. The statistical data of the Local Data Bank of the
Central Statistical Office were used as the source material for the implementation of the research problem addressed:
changes in the area of total forests in all coastal communes Baltic Sea Coast in 2000-2016, changes in the area and
population of communes, and selected data on the tourist function of coastal communes including data on the number of
facilities and beds and the number of tourists visiting the coastal communes of the Baltic Sea Coast between 2000-2016.

In coastal communes, in the years 2000-2016, the forest cover index increased from 23.3 to 24.1%. From the
2000 year forest area per 1 inhabitant increased from 1741 m? to 2149 m?. The increase in forest area and average forest
area per capita occurred mainly in rural communes, large communes with the highest forest cover indicators, in urban
communes and communes with a strongly developed tourism function there was an opposite tendency. The increase
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in tourism load on forest areas and decrease in the availability of forests for tourists in municipalities and communes
with the largest tourist investment (Kotobrzeg, Migdzyzdroje, Wtadystawowo) is noticeable, while the influence of
anthropopressure decreases and the availability of communes with lower population and the marginal role of tourism in
their socio-economic development (Choczewo, Trzebiatow, Smotdzino, Kamien Pomorski).

Tkachenko H.!, Kurhaluk N.!, Kasiyan 0.2, Yurchenko S.2, Kaminski P.?

ARSENIC, CHROME, MANGANESE, AND NICKEL LEVELS IN THE GILLS
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(CENTRAL POMERANIAN REGION, POLAND)
!Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Stupsk, Poland
Arciszerwski Str. 22b, 76-200 Stupsk, Poland
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’Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
Pekarska Str, 69, Lviv, 79010, Ukraine
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Heavy metals are elements that occur naturally in the environment. Concentrations of mercury, cadmium, and
lead are usually naturally very low and vary between areas of different geological origin. These metals are toxic,
even at low concentrations, and have no known beneficial biological effects. Cadmium and lead concentrate in the
liver where high levels can cause liver malfunction. Mercury concentrates on muscles. High metal concentrations can
damage neurotransmitters and learning capability (mercury, lead) and bones or shell strength (cadmium). According to
the integrated assessment, levels of lead in biota and sediment exceed the threshold levels in fish, bivalves and surface
sediments in several basins of the Baltic Sea (HELCOM, 2010).

Gills and skin are the first points of contact between waterborne metals and fish (Ahmed et al., 2016). The sensitive
respiratory and ion regulatory membranes in the gills are the first target of the metal’s adsorption onto the gill’s surface
for pollutants in water and could also significantly influence the total metal levels of the gills (Playle, 1998; Bebianno et
al., 2004). Gills are the first tissues to be exposed to metals and afterward distributed by the blood to important organs
such as liver, skin, and muscle where they can exhort toxic effects causing metabolic stress situation and oxidative
stress damage such as lipid peroxidation and can end up in the kidneys, as the main excretory organ (Barbier et al.,
2005; Wepener et al., 2005; Ahmed et al., 2016). As Camusso and co-workers (1995) noted, Cd accumulated mostly in
spleen and muscle; Hg in muscle and kidney; Pb in bone, spleen, and kidney; Cr in spleen, muscle, and gills; and Cu in
kidney. The highest Zn levels were measured in gills of the rainbow trout. This study aimed to assess the concentration
of arsenic (As), chrome (Cr), manganese (Mn), and nickel (Ni) in the gills of the sea trout (Salmo trutta m. trutta L.)
sampled in the Baltic Sea (northern region of Poland). The results were then compared to permissible limits to detect
whether the metal contamination levels in sea trout from the Baltic Sea exceed the values of limits admissible.

Frequently consumed sea trout were purchased from local fishermen in January-February 2014, from Ustka
town (54°34°43”N 16°52°09” E, a town in the Middle Pomerania region of northwestern Poland). Each of 25 fishes
was collected and wrapped to the individual polyethylene bags for transport to the Department of Zoology and Animal
Physiology, Institute of Biology and Earth Sciences, Pomeranian University in Stupsk and Department of Medical
Biology and Biochemistry, Department of Ecology and Environmental Protection, Collegium Medicum in Bydgoszcz,
Nicolaus Copernicus University in Torun (Poland). Immediately after transportation to the laboratory, samples were
washed with fresh water to remove the mud or other fouling substances. Then the gill tissues of each sample were
removed and chopped into pieces by steam cleaned stainless steel knife. The gill tissues were then washed with
deionized water and air-dried to remove the extra water. Microwave digestion with the use of concentrated nitric acid
and hydrogen peroxide was used for the decomposition of the dried animal tissue, which was weighted into reaction
vessels. The 8 ml of 69-70% of Baker Instra Analyzed grade nitric acid was added together with 2 ml of 30% Chemical
Lab. Analytical grade hydrogen peroxide. Then the samples were microwaved for 5 minutes in 190°C (ramping time 25
min.), then 5 minutes in 200°C (ramping time 5 min.) and finally 5 minutes in 210°C (ramping time 5 min.), to ensure
the total decomposition of organic matter. The digested solution was moved to the disposable calibrated tubes and filled
up to 50 ml with deionized 0.05 pS/cm water.

Inductively coupled plasma mass spectrometry (ICP-MS) technique was used for the quantitative analysis of trace
elements. The Agilent 7500ce ISP-MS apparatus is fitted with a micro-mist nebulizer, Peltier cooled double pass spray
chamber, a peristaltic pump. Argon 5.0 was (99.999% purity) was used as a carrier gas. Apparatus is also fitted with
a torch with a “shield torch” system reducing so-called “secondary discharge”, off-axis ion lenses, reaction/collision
chamber with hydrogen 6.0 and helium 6.0 (purity 99.9999%) as a reaction/collision gasses for the elimination of
interferences. The vacuum system consists of a rotary pump and a turbo-molecular pump. Quadrupole with hyperbolic
rods is the mass separator. The detector gives the possibility to work in two modes: digital and analog which gives the
possibility to work through nine orders of magnitude. All determinations were made in the presence of “*Sc, Y, *Tb as
an internal standard to minimize the matrix effect and ensure long term stability. Statistical analysis of the data obtained
was performed by employing the mean + standard error of the mean (S.E.M.). All variables were tested for normal
distribution using the Kolmogorov—Smirnov test (p>0.05). All statistical analyses were performed using Statistica 8.0
software (StatSoft, Poland).
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All metal concentrations were determined on a weight basis. Metal contents in fish samples were found
0.00313-0.02069 mgkg™ for As (the mean value was 0.01294+0.0009 mg-kg™), 0.0118-0.02161 mg-kg™" for Cr
(0.014494+0.0003 mg-kg™), 0.01895-0.14216 mg'kg™" for Mn (0.04137+0.0046 mgkg™), 0.00664-0.01528 mg-kg™
for Ni (0.00811+0.00034 mg-kg™'). According to these data, the ranking order of the mean concentration of the heavy
metals in fish gills was Mn (0.04137 mg-kg™") > As (0.01294 mg-kg™) > Cr (0.01449 mg-kg™) > Ni (0.00811 mg-kg™).
The mean concentration of arsenic in gill samples (0.01294+0.0009 mg kg™') was much below the permissible limit of
USFDA (1993) and FAO/WHO (1976). The mean Cr content in the gill of sea trout samples was well within the toxic
limit of USFDA (1993). The samples had lower Cr concentration as compared to the limits of 0.200 set by FSANZ
(2002) and 0.100 by EUROPA (2004). Our study reported that the accumulation of Mn was exceeding the maximum
permissible limit (by 8.27-16.55-fold) according to WHO/EPA standard (0.0025-0.005 mg-kg!) (FAO/WHO, 1976). The
proposed limit of Ni concentrations in marine fish species as recorded by FAO (1983) is about 10 pg/g and 0.5-0.6 ng/g
according to WHO Guidelines for drinking water quality (1985). In general, it can be seen that the concentrations of
Ni found in gills of the sea trout in this study are still considered as those of uncontaminated fish. In conclusion, the
assessment of element contents in the organs of the sea trout appears to be a useful biomarker to evaluate the toxic
effects of heavy metal pollution as well as for human consumption. It is recommended that additional monitoring plans
be conducted to determine critical bioaccumulation levels in fish species of the southern Baltic Sea (central Pomeranian
region). Our results would also be helpful for the safe consumption of the selected indigenous fish species.

The authors are grateful to The Polish National Commission for UNESCO for supporting our study.
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Ectoparasites are dangerous for lizards, which are characterized by small size and low body weight, and with
high levels of infestations, they also have an impact on difficulties in obtaining food and escaping from predators,
increasing their mortality (Blanke and Fearnley 2015). In addition, common ticks (Ixodes ricinus) are carriers of
numerous pathogenic microorganisms, and the resulting wounds during skin puncture heal slowly, due to the secretion
of substances that prevent blood coagulation, which facilitates the penetration of pathogens (Bauwens et al. 1983; Siuda
1993; Stanek 2009).

The research was conducted during seasonal activity of sand lizards in 2016-2017, lasting in western Poland
from the turn of March and April to October and November. Of the 606 lizards tested, 222 (36.6 %) were found to
be parasitized by ticks, in total 1339 individuals, including 914 (68.2 %) larvae, 424 (31.7 %) nymphs and 1 (0.1 %)
an adult female. They belonged only to Ixodes ricinus, and the largest number, i.e. 778, were obtained from lizards
from Zary, 376 from Zielona Goéra and 185 from Nowa S6l. 55 ticks once parasitized one of the males from the Zary
population. The highest number of ticks found at once in males from Zielona Géra was 46, and from Nowa So6l 15. The
females recorded at once: 36 ectoparasites (Zary), 34 (Zielona Géra) and 15 (Nowa Sol).

It was decided to check whether the number of ticks parasitizing on caught lizards depends on the month of
measurement, the year of measurement and the locality. A three-factor analysis of variance was performed in the inter-
group scheme for all lizards caught (N = 805), including those caught again. Statistically significant differences were
noted in the number of ticks parasitizing on lizards between the three sites studied. A higher number of ticks was recorded
on lizards from the Zary population compared to the number of ticks on lizards from the Zielona Géra population (p =
0.039) and from Nowa Sol (p <0.001). These, however, did not differ statistically significantly. Statistical analyzes also
showed that the number of ticks obtained from the three lizard populations did not differ between the examined years,
but differed between individual months of harvesting.
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Andriishyn B., Reshetylo O., Strus V., Strus Y., Balandiukh N., Striamets H. MIGRATION ACTIVITY OF
COMMON TOAD BUFO BUFO AND COMMON FROG RANA TEMPORARIA AS KEY SPECIES OF AMPHIBIAN
COMMUNITIES OF UKRAINIAN ROZTOCHIA. Seasonal cycle of amphibians has two phases: water and terrestrial
phase. Terrestrial phase includes seasonal migrations between breeding, feeding and hibernating sites. We revealed that
migration activity of common toad and common frog depends on climatic conditions: air temperature, humidity and
precipitation, so, this result confirmed the accepted trends of amphibians migrations.Using frog fenceswe installed by
the model road section, more intensive migration activity of the species was found out compare to dead frog count on
the road only.

CraHOM Ha ChOTOIHI, TaKi YMHHHKH SK TI00aibHA 3MiHA KJIIMary, TpaHchopMallis Ta 3aHema] OCEJIHII, 1HIIT
HETraTHBHI aHTPOIOICHHI YHHHUKH ICTOTHO BIUTUBAIOTH Ha CTaH IMOMYJIALii 0araThb0X BUIIB TBAPHUH. 3EMHOBO/IHI, OyIydn
opraHi3MamH, JOBOJI YYTJIMBHMH JIO 3MIH YMOB CEpEIOBHINA ICHYBaHHSI, MOXYTh CIYI'YBAaTH IOKAa30BHM 00’€KTOM
JIOCTiKeHHsT HacaiakiB takux 3MiH ([Tucaners, 2007). Ce30HHMIA KT 3€MHOBOJHHMX MEPEBAXKHO Mae 1Bi (as3u:
BOJIHY, 5IKa OXOILIIOE PO3MHO)KEHHS Ta PO3BUTOK JINYMHOK Y BOJIOMMAX, i Ha3eMHY, KOTpa CIYTY€ s PepOayKTHBHUX
MIrpariiif, momyKy IMOKMBU Ta MOLIYKY Miclb i 3uMiBmi. Tpancdopmariis Ta ¢pparMeHTalliss CepeIOBUIIa MOXKYTh
BILIMBATH Ha €TOJIOTIYHI, TpOo(DiuHi, MirpamiliHi, a TAKOX PEIPOLYKTHBHI KOMITOHEHTH CE30HHOTO IHKITY 36MHOBOIHHX.
it ami6iit, 0co0IHBO O€3XBOCTHX, XapaKTepHa KOPOTKOAUCTaHIiiHa, a00 Mikporeorpadiuna mirparris (Glandt 1986;
Linzey 2001), Tomy pafiyc Mirpaiiii 3eMHOBOIHHX € OUIbII OOMEKEHHM, HIX y iHImMX xpebetHux (Sinsch, 1990).
Bararo BuIiB XBoCTaTuX 1 0€3XBOCTUX aM(Dibiif MOTPeOYIOTH MOCTIHHUX JIOKATITETIB IS )KUBJICHHS, PO3MHOKCHHS Ta
ribepHaiiii, TOMy CyTTEBO 3aJI€XKaTh BiJ BOIOWM, sIKi pO3TaIIOBaHI MOOIH3Y.

Ha Hamy aymMKy, BaKIHBUM € JOCTIIKSHHS CE30HHUX 0COOIMBOCTEH MIrpaIliifHol akTHBHOCTI KJIFOUOBHX BHIIB
(lapuk, 2019). Io Takux BHIIB 3¢MHOBOJHHMX MAa€MO IIICTaBH BITHECTH POIyXy cipy Bufo bufo ta xaby TpaB’sHYy
Rana temporaria, sixi € HaUMOMMPEHIIIIMMA BUAAMH 3€MHOBOIHHUX Ha YKpaiHChbkoMy Po3roudi. TyT BOHU BUKOHYIOThH
BaroMy pojiib B €KOCHCTEMax y CHJIy CBOIX €TOJOTrIYHHX 1 TpodidHux ocobmuBocteil. OKpiM IOr0, BCTAHOBIICHO,
0 MOMYJIAIIT IUX JBOX BUAIB 3a3HAIOTh HETATUBHOIO BIUIMBY Y 3B 513Ky 3 MOCTIHHHM PYXOM aBTOTPAHCIIOPTY, SIKMA
BimOyBa€eThHCS caMe Ha THX AUISTHKAX, 4epe3 sKi MpOoJIAraloTh aKTHBHI ce30HHI Mirpaiii nux tBapu (Pemeruio, Crax,
2018). ToMy BaKJIHBO TOCTIAWTH 1 MPOCTSIKUTH aKTUBHICTh CE30HHUX MIrpalliii pomyxu cipoi Ta »abu TpaB’sHOI,
a TAaKO)X BCTAHOBHUTH iXHIO MMOBIPHY 3aJIeXKHICTh BiJl TAKMX YMHHHKIB SIK TOTOJHI YMOBH (TemIieparypa HOBITps,
BITHOCHA BOJIOTICTh MOBITPSI, aTMOC(EPHHUIT THCK, OTIaI{ TOLIO).

Hocnimkenns npoBoauiu 3 BecHu 2017 mo oceni 2019 ua tepuropii I13 Po3rouus. 36ip Marepiany 3miiicHIOBaIH
JIBOMa CIIOCOOaMH: MEPIINH — IIOTHKHEBUI pydYHHIA 30ip 1 00K po3uaBieHuX am}pidiii Ha Biapisky moporu T-1425
3arajJbHOIO MPOTSHKHICTIO 2,2 KM, SIKa MePeTHHAE MITpallifiHi IIISIXH JOCTIKYBaHUX BHUIIB, APYTHA — BIIIOB 1 00K
MIrPYROYHX 0COOKH 3a JOIMOMOTOIO CIIEIiabHO BCTAHOBICHHUX 3aXUCHUX Oap’epiB Ha 100 M Biapi3Ky M€l 1oporu.

AHaTi3youd 3aru0einb 3eMHOBOIHHUX MPOTITOM CE€30HY akTHBHOCTI 2017 p., IPOCTEKYEMO HE3HAYHY BECHSIHY
AKTHBHICTH 000X BHIIB 36MHOBOIHUX, SIKa MPHITaja Ha APYTy IMOJOBHHY TPAaBHS, HATOMICTb, JIITHI MIirparlii BUSBIIUCS
O1IIBIII MACOBHMH (33 PaxyHOK IT€PEeBakar0doi KiIbKOCTI MeTaMopdiB 000X BuAiB). HaiOLIbIIHIA [TIK Mirpariii pomyxu
Cipoi crocTepiraeMo HampHUKiHIII BEpecHS — Ha ModYaTKy >KOBTHsS. JKaba TpaB’sHa B KiHIII BEpPECHsS 3HH3WIA CBOIO
AKTHBHICTB, IPOTE MIrparlii MpOBOIXIIA &K IO KIHI[SI JIUCTOMNaa. BapTo 3a3HaunTH, 1110 00MABA BUIU JOCIIHKYBAHUX
ami0iif IPOSBIISUTH MIrpalliiiHy aKTUBHICTh [TEPEBAXKHO IMICIIS JOIIIIB, III0 IIJIKOM y3TOKY€EThCS 13 3araibHOBIIOMUMH
YSBJICHHSMHU PO MIrpaliiiHy aKTHBHICTh 3€MHOBOJHMX. BifTak, omajau i BOJNOTICTH MOBITPS, SIK MMOKA3yHOTh HAIlll
JIOCITIJDKEHHS, BIITPalOTh BAXKIIUBY POJb JUIsS MITpaliifHO] aKTUBHOCTI 36MHOBOIHUX 1, CYISIYM 3 YChOTO, JIIOTh SIK
CTUMYJISITOP IS MIirpartiii.

Y 2018 p. 6y510 obikoBaHO 879 0COOMH skabH TpaB’sHOT 1 POIyXH Cipoi, 689 0COOHH 3 SKUX CTAHOBUIIA POIyXa
cipa (78,4 %) i 190 — xaba Tpas’siHa (21,6 %). Ponyxa cipa mposiBiiia JiBa 3Ha4Hi MMiKA Mirpalii mepiia nojxoBHHA
kBiTHs (OUtbIIe 140 0COOMH) 1 KiHEIb CePITHS — [TOYATOK JINCTOMAa, ajie 31 3HAaYHUM TUMYACOBHM CIIaZ0M Yy TepIii
TOJIOBHHI JKOBTHS. BIiTKy miky Mirparriii He crioctepiraiu, OiIbIIe TOro, KiIbKiCTh 0COOHMH MPOTATOM JIITHBOTO CE30HY
OysIa He3HAYHOIO, a 1HO/I MIrpallifiHa akTHBHICTb 30BCIM He mposBisuiacs. JKaba TpaB’siHa BUSBUIIA MOMIOHY CE30HHY
TEHJICHIIIIO0.

3a 2019 pik 3apeecTpoBaHO HAHMEHIITY KiJIbKICTh 36MHOBOIHUX, TopiBHIO0YH 3 2017 T2 2018 pokamu. HatomicTs,
3arajibHa TEHICHIIS MIrpaIlifHAX MKIB 1 CIaaiB CTOCOBHO KaJleHAapHHUX mepiomiB cxoki 3 2018 pokom. Bimrak,
CIIOCTEpIrajid BUCOKY YMCEIbHICTH MIrPyIOUHX OCOOHMH Ha MMOYAaTKy BECHHU, HU3BKY, IIPOTE CTaOLIbHY YHCENBHICTh —
MIPOTATOM YEePBHS-JIUIHS 1 HE3HAYHY YUCEIbHICTh — BOCEHH. [IpoTe Bike MPOTAroM KiIbKOX OCTaHHIX POKIB TPUBAJICTh
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Mmirpauiit 3pocrae, i IXHe MPUIMHEHHST HACTAa€ TPOXH Mi3Hile. BapTo 3a3HaunTH, 1110, 5K i MONEPEAHBOTO POKY, OyiI0o
BUSIBJICHO HHM3bKY KiJIbKICTh MeTaMoOp(iB sk kabu TpaB’siHOI, Tak 1 poryxu cipoi. Takox 1poro poky skaba TpaB’sHa
MIBUALIE 3aBEpIIMiIa OCIHHI Mirpauii (ocTaHHsI peecTpanis ocoOMH kabu Tpas’siHOI Oyna 9 mucromana, a OCTaHHS
peecTpallis 0cOOMH poryxu cipoi— 17 mucronaa). BapTo Big3HAYUTH, 1110 HA TiICTABI HAIIKX JOCIKEHb BCTAHOBIICHO
HaWO1TBII TPOOIEMHUH BiAPI30K (TOM, /e 3arnbens aMm(idiid 000X BHIIB MPOSBISETHCS HalBiquyTHIIIE). Came Ha HbOMY
i Oyni BCTAaHOBJICHI THMYAcOBI 3aXUCHI 0ap’€pH, sIKi YHEMOXKIIMBIIIOBAIIN pyX aM]i0iil yepe3 aBTONLLIAX, HE TAFOYH iM
THHYTH IIiJ] KoJiecaMy aBTOMOoOUIIB. L{s1 KOHCTpyKIIis CITyryBalla HaM JIOAaTKOBUM 3ac000M OOIIIKy MIrpylOunx 0COOMH
3eMHOBOJIHUX, SIK Bke OyJI0 3a3Ha4€HO BHIIIE.

OTxe, aHali3ylo4W KiJBbKICTh YIiMaHMX OCOOMH 3€MHOBOJHMX Y BiJ[pa-NacTKH, JOXOAMMO BHCHOBKY, IIO
HacIpaB/i KUTBKICTh MITPYIOYMX 3€MHOBOJHHUX ICTOTHO BMIIA BiJl THX, SIKI THHYThH HiJ KOJE€CaMH aBTOTPAHCIIOPTY.
Hampukian, naBecni 2018 p. Ha Bcili MoAeIbHIN AUISHII TOpOTH poTspkHICTIO 2200 M Oyi10 BusiBIieHO 252 po3vaBieHi
ocobunH, Tomi sik Ha 100 M 3axucHHUX Oap’epiB 3a el ke Mepioa BUIOBWIK Ta OS3MEYHO MEPEHECTH Yepe3 A0POry
680 0coOMH 3eMHOBOJHMX. TakMM YMHOM, CHO/IBAEMOCS, 10 BHSIBICHI HAMH OCHOBHI TEHAEHIIT 110710 MirpaniiHol
AKTMBHOCTI KJIFOYOBUX BHIB 3€MHOBOIHHMX Ha P0O3TOUdYi CIIOHYKaTMMYTh HayKOBLIB JIO TMOJAJIBIIOTO JOCIHIIKEHHS
B)XJIMBUX aCIEKTIiB CE30HHOTO IMKITYy 3¢ MHOBOJTHHX.

Loay6 10., Tpowun A., 'onoBaTtiok A.
TBEPIOKPUJII KPUBOPDIOK S, BAHECEHI JO YEPBOHOI KHUT'M JIHITTPOTIETPOBCHKOI OBJIACTI
Kpusopizvkuii 0epocasnuii nedazoziunuii yHigepcumem
npocn. acapina, 54, m. Kpusuii Pie, 50086, Yxpaina
golubula2001@gmail.com

Golub Y., Troshyn A., Golovatyuk A. COLEOPTERA OF KRIVIY RIH RECORDED IN THE RED BOOK OF
THE DNEPROPETROVSK REGION. The analysis showed that at Kryviy Rih were found 29 species of Coleoptera,
wich are included in the Red Book of Dnipropetrovsk Region. This list includes 19 species of Carabidae, three species
of Cerambycidae, two species of Staphylinidae and one species of Histeridae, Bolboceratidae, Lucanidae, Coccinel-
lidae, Anthribidae and Buprestidae.

3 80-x pokiB XX cT. OyB HakONMWYEHHH JOCHTh 00’€MHMH Marepiai i3 IOCIiJDKEHb KOJICONTEPOKOMILIEKCIB
Ha KpuBopixoki. 1 moci TpuBae exonoro-gayHiCTUYHE BHMBYCHHS TBEPAOKPHINX IPUPOAHHUX, AHTPOIIOTCHHO-
TparcpopMoBaHUX OiOTEONEHO3IB Ta OIOTOIIB, SAKi I UIATAIOTH IHTCHCHBHOMY IPOMHCIOBOMY 1 TEXHOTCHHOMY
3a0pyAHEHHIO Y PerioHi.

MerTa Ha1moi poOOTH — BUSABUTH TBepAOKpHIHX KpuBOp X OKs, siki 3aHeceHi 10 UepBoHOT KHUTH J{HIPOIETPOBCHKOT
obrnacTi. My mpoaHaji3yBaiu BUIOBUI CKJIa TBEPAOKPHINX KpHBOPIXOKS, BCTAHOBICHUI Y pe3yibTari MonepeaHix
GararopiyHnx npociijukeHb. Hamu Oyno BusiBneno 29 BuniB 3 9 pommn: TypyHu (Carabidae) - Cicindela soluta
(Dejean,1822), Calosoma sycofanta (Linnaeus, 1758), Carabus besseri (Fischer von Waldheim,1822), C. bessarabicus
(Fischer von Waldheim, 1823), Patrobus atrorufus (Storm,1768), Pterostichus macer (Marsham,1802), Pt. melas
(Creutzer,1799), Taphoxenus gigas (Fisher von Waldheim, 1823), Laemostenus terricola (Herbst, 1784), Agonum
atratum (Duftschmidt, 1812), Amara fulva (De Geer, O. Muller, 1776), A. equestris (Duftschmidt, 1812), Ophonus
diffinis (Dejean, 1829), Callistus lunatus (Fabricius,1775), Chlaenius festivus (Panzer, 1796), Chlaenius alutaceus
(Gebler, 1829), Demetrias imperialis (Germar,1824), Polystichus connexus (Fourcroy,1785), Mastax thermarum
(Steven, 1806); xapanysuku (Histeridae) - Hololepta plana (Sulzer, 1776); xmxaku (Staphilinidae) - Tasgius pedator
(Gravenhorst, 1802), Emus hirtus (Linnaeus, 1758); 6onpboueparunu (Bolboceratidae) - Odontaes armiger (Scopoli,
1772); poraui (Lucanidae) - Lucanus cervus (Linnaeus, 1758); Bycaudi (Cerambycidae) - Aromia moschata (Linnzeus,
1758), Dorcadion equestre (Laxmann, 1770), D. pusillum (Kuster, 1847); 3narku (Buprestidae) - Acmaeoderella
Sfavofasciata (Piller et Mitterpacher, 1783); coneuka (Coccinellidae) - Anatis ocellata (Linnaeus, 1758); cionukn
HecnpaxkHi (Anthribidae) - Platystomos albinus (Linnaeus, 1758).

LIst poGoTa € aKTyalbHOIO 1 Ma€e BEJMKE MPUPOAOOXOPOHHE 3HAYCHHS, aJKE, HE3BAXKAIOUH Ha CKJIaJIHI EKOJIOTIvHI
YMOBH, LIO CKJIANUCA BHACHIZOK IHTEHCHBHOIO aHTPOIOICHHOIO THCKY B PEriOHi, BHIOBHH CKJaJ Bpa3jIHBHUX,
PIOKICHUX 1 3HHKAFOYUX TBEPIOKPHIINX JIMIIAETHCS JOCUTH OaratiM. Lle Mae CIIOHyKaTH IO OXOPOHH TEPUTOPid, Ha
SIKUX MepelTiueHi BUIIE BUAN KOMaX TPAIUIIOThCS HalyacTile.

JlemenTeeBa 5.

PEAKIIA OPHITO®AYHU HA HECTAHAAPTHI ITOTOAHI YMOBU
B 3MUMOBHH ITEPIO]]
Xapxiecvruii Hayionanvrutl nedazcociynuti yrieepcumem imeri I C. Ckogopoou
eyn. Anueecokux, 29, m. Xapxis, 61002, Vkpaina

dementeeva.y@gmail.com
Dementieieva Y. REACTION OF ORNITOFAUNI ON NON-STANDARD WEATHER MINDS IN WINTER
PERIOD. The sharp rise in temperature in recent years has created new habitats for wildlife. Therefore, dynamic re-
sponse from scientists is needed. In the winter season of late 2019 - early 2020, a monitoring study of ornithofauna was
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conducted in the landfill sites. Significant differences with the normal state of affairs were noted. Thus, the territories
of the test sites create special conditions for the existence and wintering of birds, and the current temperature regime
enhances this effect.

Kontpons anTponorenHoi Tpancgopmartii JaaamadTiB moTpedye Bil HAyKOBIIB PETEIEHOTO BUBYCHHS CUTYAIIiH
chorofeHHs. Jlocmi/KeHHs JMHAMIYHHAX 3MiH Y TIPHPOHOMY CEpPENOBHINI Ma€ BEIMKE 3HAYCHHS JJIsl PO3BUTKY HAYKH,
OCKIBKH JKMBI OPTaHI3MHU 33a3HAIOTH BIUIMBY JIyKe IIBHIKO i iHKONMM Oe3moBopoTHO. Yepe3 miodanbHi 3MiHH KITiMaTy
1 METEOPOJIOTiYHI YMOBH BHHUKAE HEOOXiTHICTH MOCTIHO BUBUATH SBHINA Ta IPOIECH B €KOCHCTEMaX, SIKi MAaIOTh
Ba)XXITMBE 3HAYCHHSA IS IXHBOI camoperymanii. 3a manumu LeHTpanpHOI reodizmunoi oOcepsaropii imeni Bopuca
Cpe3HeBCHKOTO, Ha TepUTOPii YKpainu B iepiof 3 rpynHs 2019 p. mo 6epesns 2020 p. kimiMaTonoru 3adikcyBanu OiuibIe
60 moromHUX pexopAiB 3a ocTanHi 139 pokiB. XapKiBCbKHN OONACHUI IIEHTpP TiAPOMETEOPOIIOTIi TAKOXK BiI3HAYAE,
o 3uMa 2019-2020 pokiB y XapkoBi Oyna pekopaHo Teruroro. CepemHst TeMIiepaTypa MOBITPs 3 TPYAHS MO JTIOTHN
cranoBmia +0,6 rpagyca, mo Ha 4,8 rpagyca BHIIEC CepenHiX 3UMOBHX HOpM 3a mepiox 1981-2010 pokiB i Ha 5,9
rpagyca suiie HopMmu 1961-1990 pokis.

Hamri mocmimkeHHS mpoBeneHi 3 Apyroi AeKaiW JHCTONAAa O MepInoi Aekamn OepesHs (3UMOBHI Tepiof)
Ha TEPUTOPISAX CMITTE3BAIMIL i TMONITOHIB TBepANX MoOyToBUX BimxoniB (mami TIIB) XapkiBcbkoi obmacti. O0miku
YHCETBHOCTI MTaXiB MPOBOIIIN KOKHOTO TIXKHs. YCHOTO IpOBeIeHO 16 00miKiB opHiTO(ayHH.

Ipuponni ymoBu Teputopii momironis TIIB ampiopi cyTTeBO Bigpi3HAIOTHCS Bif IHITNX TEPUTOPiH ypOOCHCTEM
MTOCTIHHOO HAsSBHICTIO Xap4OBUX PECYPCIB, ITiIBUIICHUMH ITOKa3HUKAMHU TEMIIEPAaTyPHOTO PEKUMY, BiIIANCHICTIO BiJ
MICTa, 10 TPUBAOIIOE B 3MMOBHH IIEPio YUMaIo NTaxiB. Tak, HAMH 3apeecTpOBAaHO 24 BUIM NTAXIB, CEpel IKUX: KPyK
(Corvus corax), rpak (Corvus frugilegus), ranka (Corvus monedula), Bopona cipa (Corvus cornix), cOpoka 3BU4aiiHa
(Pica pica), cotika (Garrulus glandarius), xocrorpus (Coccothraustes coccothraustes), Topo0enp moiaboBui (Passer
montanus), yakoteHb (Turdus pilaris), B’vopox (Fringilla montifringilla), 3enensk (Carduelis chloris), KOHOTUIAHKA
(Acanthis cannabina), marnuk (Carduelis carduelis), anx (Spinus spinus), ciHAL Benuka (Parus major), ’KxallBOPOHOK
uyOaruit (Galerida cristata), ucka 60ina (Motacilla alba), mmak (Sturnus vulgaris), romy6 cmsmii (Columba livia),
MapTUH >KOBTOHOTHH (Larus cachinnans), kaHiOK 3BU9aiiHuil (Buteo buteo), sactpy0 Bemmkuii (Accipiter gentilis),
scTpy® Mamwii (Accipiter nisus). Yci BKa3aHI BUOU TPAIUDUIACSA HA TOJITOHAX Y Pi3HIA KUTBKOCTI MPOTSTOM yCHOTO
Tepioxy MOCIHipKeHb. bimpimicTs nTaxiB Oynu 3apeectpoBaHi Ha Porancekomy momironi TIIB. Tak, mmaku (50-100
0CO0OWH) repe0yBalil TYT IPOTSTOM yCi€i 3uMH, a Ha TepuTopito JepradiBcpkoro monirony TIIB mpuneting Ha mogatky
JIOTOTO. 3a3BHYail MepIli OCOOMHU MITPYFOYHX IIMaKiB y XapKiBChKill 00MacTi TpalUIsIOTBECA Y cepenuHi OepesHs
(Hanarouwit, Yarmeiruna, 2010).

TakuM 4MHOM, BHSIBICHHS HPOTITOM 3MMOBOTO Hepiomy 24-X BHIIB ITaxiB, cepell SKHX € THIOBI MIrpaHTH
(nmnmcka 6ina, mmak, MapTHH KOBTOHOTH), CBIAYUTH PO CYTTEBHH BIUIMB HAJABHCOKHX TEMIIEPATYPHHUX MOKA3HHKIB
I[LOTOPIYHOI 3UMH.

3aropoaumii L., lnknii 1.
POJIb KAXKAHIB VY XXUBJIEHHI A4S70 OTUS L. (HA ITPUKJIA/Il M. JIbBOBA)
Jvsiecokuti HayionanvHull yrieepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. JIvsie, 79005, Yrpaina
vaniazahorodniy@gmail.com
Zahorodnyi 1., Dykyy I. THE ROLE OF BATS IN THE NUTRITION OF ASIO OTUS L. IN LVIV. The main
composition of the diet of eared owls in this territory are small rodents. Bats are usually in small quantities among the
Asio otus nutrients, which more indicates the random nature of their presence in the diet.

Pykokpmuti Ta COBOIOIIOHI T0C1 3aJIMIIAIOTHCS BIAHOCHO CITa0KO BUBUEHIMH IpymiaMu XpeOeTHHX TBapHH. bararo
B YOMY LI€ TTOB’S13aHO 3 IXHIM crienn(pi4HUM CYTIHKOBUM 1 HIYHUM CHIOCOO0M KHUTTsI. OCKUTBKH Ka)aHH JTyXkKe PiAKICHI
B JKMBJICHHI COB, OIIIHUTH CTYIiHb XIDKAITBAa Ha HUX CKJIaaHO. YacTka OKpeMHX BHIIB PYKOKPHIINX Y >KHBJICHHI COB
Haitgactime He nepesumye 1-2 % (Ilapuxos, 2014).

Y HamoMy TOCHiPKEHHI MH BUKOPHCTOBYBAJIM METOJ aHAIII3y BMICTY IIEJIETOK, 3aJMIICHUX COBOIO HA JITHKAX
11 3umoBux ckymueHs (Iligorumiuko, 1963). Marepianu mia gocmimpkeHHs Oynu 3i6pani mpotsarom 2015, 2018 1 2019
pp. Ycboro mpoanamizoBaHo 973 menerku. J{iarHOCTHKY BHIIB MiKpoMaMalliii TPOBOIMIIN 332 OCOOIMBOCTAMHU OyIOBH
(dparMeHTiB deperna, meinen, 3y0is 1 3yonux psaaiB (Buxorpamos, 1941).

Sk MicIi IEHHUX CKYITYEHb COBH BUKOPHCTOBYIOTH IEPEBHI IIOPOIN — SUTMHY €BPOTIEUCHKY (Picea abies L.), Tyto
saxigny (Thuja occidentalis L.), KxpoHa SIKMX Kpallle 3aXUIIa€ COB BiJ HECTIPUATIUBOI Jii MOTOJHIX YMOB, 30KpeMa,
BiTpy. Tpeba Big3HAYUTH, IIO MICI 3UMIBIII COB PO3TAIIOBYBAIHCS IIOPIYHO B OJHHUX 1 THX JK€ JIOKAIiAX, TOPYY i3
KOJIOHiSIMH KakaHiB. OCHOBY paliOHy COBH ByXaTOi Ha Iii TEPUTOpii CTaHOBIATH APIOHI TPH3YHH: MPEICTaBHUKU
ponunn Muridae (7 BugiB) — 16,5 % 1 poaunu Arvicolidae (4 Bumu) — 77,1 %. Taka Benuka BHI0Ba Pi3HOMAaHITHICTh
IPU3YHIB 3yMOBJICHA MO3aTuHICTIO JIaHJIIA(TIB, 1[0 CTBOPIOE CIPHUATIUBI YMOBH SIK JIJIsl MPOXKHUBAHHS PI3HUX BHIIB
TPU3YHIB, TakK 1 JUI1 BAAJIOTO IOJIIOBAaHHS COB. Takoxk Oylio BHSBIECHO pemTky KomaxoimHux (Soricidae i Talpidae) —
0,4 %, 0 € TOCUTH HE3BUYHO, OCKLUTBKH IMOOIH3Y pO3TAIIOBaHI HEBEJHKI CTABOYKH 1 3a00JI049eHI TepuTopii Ta 6araro
TYCTHX TpaB’sIHUX 3apOCTeil, Jie BOAATHCA MiamIli i 61103yoxu. Komaxu Tex qyXe piIko TPaIIsioTECS B PaIliOHI COBH,
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MIepEeBaYKHO y BECHSIHO-JIITHIH nepion. Y JIbBOBI B parlioHi COBH ByXaroi i3 KOMax BUSIBJICHO TUIBKH XpyIlla TPAaBHEBOTO
3axigHoro (Melolontha melolontha L.) 0,2 %. CTOCOBHO NTaxiB, TO BOHU TPAILISIOTHECS y palioHi coBu piaxo (1 %),
npote peryaspHo. Kaxkanu TpamisioThest cepei 00’ €KTIB KUBICHHS A. ofus, OIHAK 3a3BUYail Y HE3HAUHIN KUTBKOCTI,
1110 OiJIbIlle BKa3ye Ha BUITAAKOBHH XapakTep IXHbOTO cioKuBaHHS . Y JIBBOBI % IXHS YMCENIBHICTD Y pallioHi BUCOKa (B
cepeaubomy — 4,9 %). Lle Oys nunre onun Bun Nyctalus noctula. Y pi3Hi poku 1iei moka3HUK koauBaees Big 1 % mo 9,5
%. Ha namy gymKy, BelTuKa KiJIbKiCTh OCOOMH Py/I0i BEUipHHIII Y )KUBJICHHI IITaxa MOB’sA3aHa 31 CIICIiali3alliero OTHieT
a00 KiJIbKOX 0COOMH, SIKi, HIBUALIE 32 BCE, BUUIKYBAJIH Ta JIOBHJIM X Ha BUJILOTI 3 MAaTEPHHCHKOT KOJIOHII. 3 JiTepaTypu
BiJIOMi 1 BUTIAJIKU TIOJFOBAHHS COB Ha Ka)KaHIB Ha JIbOTY, alie 1ie TpamsieThes pinko ([Tomumniyk, 2008). Xoua 3araiom
Ka)kKaHW He BIJIrpaloTh 3HAYHOI POJIi Y JKUBIICHHI COBHM ByXaTol Ha TepuTopii M. JIbBOBa, 0JiHAaK 1HOII MOXYTbh MaTu
BUCOKI MMOKa3HUKH TPAIUIAHHS Y ii MeneTkax, 3a paXyHOK IMPHUCTOCYBaIbHOT OBEIHKK COBH ByXaroi JJO CHIOKMBAHHS
BHUIIAJIKOBUX 00’ €KTIB KUBJIEHHS.

MapuiB M., {uxuii 1.
3MUMOBMUI PALIIOH JINCULI 3BBUMANHOI (VULPES VULPES) HA TEPUTOPII JIbBIBCHKOI OBJIACTI
Jlvgiscokuil nayionanvuuil ynisepcumem imeni leana @panxa
eyn. I pywescokozo, 4, m. Jlvsig, 79005, Vrpaina
marichkamartsiv@gmail.com

Martsiv M., Dykyy LWINTER DIET OF THE RED FOX (VULPES VULPES) IN THE LVIV REGION. The
winter diet of red fox in the Lviv region during 2016-2020 is investigated. Changes in the diet in the circs of warm win-
ter are described. In the winter the number of rodents decreases and increases the number of objects of anthropogenic
origin.

3uMOBHI 1epio] — OUMH i3 HAWBAXKYMX Yy KUTTI TBApHH. 30KPEMa, TOBIIMHA CHITOBOTO MOKPHBY Ta JILOAOBOI
KIpKH Mae Oe3rocepenHiil BIIMB Ha JKUTTEAISUIBHICTD pi3HMX BHAIB TBapuH (Topomiko, 2017). OcTaHHIME pOKaMHU
BiOyBa€eThcsl 3MiHA KJIIMary, sika 3yMOBIIOE CYTTEBE IIOM’SKIICHHS NOTOIHHX YMOB 1 TEHJCHLIIO 10 3MEHIIECHHS
XO0JI0/10BOTO McKOM(popTy B YKpaiHi Ta cBiTi (Manuipka, 2017). OckinbKK OCTaHHI 3MMH OyiH MIPaKTUYHO OE3CHIXHI,
MH [TOCTaBHJIM 32 METY 3’CYBaTH BILIMB I[HOTO SBHIA Ha XKHUBJIEHHs THIIOBOTO XMkKaka y JIbBIBChKiil o0nacTi.

Marepian [utst JOCTIIKESHB 310paHO MPOTATOM TPhOX 3UMOBHX TepioniB 3 2017 mo 2020 pp., mpoanamnizoano 30
NUTYHKIB JIMCHII 3BUYalHOT, JOOYTHX MUCIUBIIIMH Ha TepuTopii JIbBiBCHKOI 00MacTi.

BusiBiieno, mo 3uMOBHH pallioH JIMCHII 3BUYAHHOI BKIIIOYae 00’ €kTH pocinnHHOTO (46 %) 1 TBapuHHOTO (53 %)
noxoypkeHHs. PocnnHHI kopMu npenctasieHi 13 06’exkTaMu, cepen SKUX JOMiHyBajla TpaB’siHa POCIUHHICTb, 9aCTOTa
TPAIUITHHS AKOi cTaHoBmiA 22 % 3araJbHOTO palioHy, JUCTSA 1 HAaCIHHS COHSIIHMKA Tparunumcs pigme — 1o 4 %,
Kopa aepeB i s0myka — 1o 3 %, ay’ke pilko TparuisuIics MOPKBa, BHHOTPA/, IIUIIIMHA, KBACOJIS, MIIEHHUIS, OBEC — 110
1 % nms KOKHOTO 3 TepenidyeHnx 06’ekTiB. KopMu TBapHHHOTO TOXOIDKEHHS € PI3HOMAHITHIIIMMH Ta HaJIiuyloTh 18
00’exTiB >xuBNeHHs. Cepen HUX Jy’Ke Mo TparuisioThes 0e3xpedeTHi Ta pudn — mo 1 %. OcHOBOIO pamioHy JMCHII
B 3UMOBHH 1epion € ccasli — 32 % ta ntaxu — 19 %. OcraHHi npeicTaBiIeHi YOTHPMa BHaMHU: KypKa cBilichka — 9 %,
rony0 cusmii — 1 %, rycka cBiiiceka — 1 %, Kypinka cipa — 2 %, a Tako)X TparBsuIkcs 3aJIMIIKY NITaXiB, sIKi HE BAAIOCs
BU3HaYNTH, — 6 %. Cepex ccaBIiB HaifyacTile JIMCHILIS TIONIIOE HA TONIBKY 3BHYalHy — 12 %, TparuisioTbes B parioHi
XIDKaKa KpiTb TIOMaIIHIN i Ko3a cBilickka — 10 3 %, CBUHS JHKa, XOM 'K 3BUYalHUMH, IIyp cipuid — mmo 2 %, MHIIIa JIicoBa,
COHJI TOPINTHAKOBA, BUBiIpKa 3BUYaliHa, KiT CBilichkuid — 1m0 1 %, a TakoX ccaBIli, AKi He BHAIOCSA BU3HAYHUTH, — 4 %. Y
JIBOX IIUTyHKaX JINCHIlI 3BUYaiHOI OyJI0 BUSBICHO MONIETHIICH.

OTxe, y 3MMOBHH TIE€pioJ JIMCHUIISI 3BUYAHA TAXKIE 10 MICHKHX MOCEJIEHb, /1€ JKUBUTHCS CBIHICEKUMH TBapHHAMH,
3aJIMIIKaMH KOIMMTHHUX Ha CMITTE3BAIMINAX 1 CKOTOMOTHIbHUKAX, — 19 %. Takox y 1e# mepion 3HMKY€EThCS 4acToTa
TPAIUITHHA B 11 paIliOHI MOJIBKK 3BHYAIHOI, sIKa B OCIHHIN Tepio]] (iKCYeThcs Maibke y KOXKHOMY JIPYTOMY 3pasKy
(Mapuis, 2018). 3okpema, B ycix mparpx 10 2000 p. BKIIOYHO ONMHMCAaHO BaromMe 3HAUCHHS I'PU3YHIB Y BCi CE€30HHU
(ITomymmna, 1967; Tarapunos, 1973; Jlebenera, 2000, Poxenko, 2006). IIpore Ha Tepuropii Ykpaincekux Kapmar yxe
B 3uMoBHi1 niepiog 2006 p. ommcaHo, MO PalioH XWKAaKa MiCTUTh HE3HAYHY YaCTHHY TPU3YHIB, a OUIBIIICTH IUTYHKIB
3amoBHEHI moOyToBrMH Biaxomamu (JIymaxk, 2006).

TaknM YMHOM, MOXXEMO CTBEPJDKYBATH, IO PAL[iOH JIMCHUIIl 3BHYaWHOI OCTAaHHIMM JECATHPIYYSIMHU ITOCTYIIOBO
3MIHIOETBCSA, @ Ha 3MiHY MHUIIONOAIOHUM IpU3yHaM 3’ SIBIISIOTHCS] KOPMU aHTPOIIOTEHHOTO MOXOKEHHS.

Micapes C.

KPVYITHI KOTYIIKOBI (MOLLUSCA, PLANORBIDAE: CORETINI, HELISOMATINI)
BACEMHY PIYKM CIBEPCHKMIA JIOHELD (ITIBJIEHHO-CXIJTHA €BPOIIA)
Xapkiscoruti nayionanonutl ynieepcumem imeni B.H. Kapa3zina
matioan Ceoboou, 4, m. Xapkis, 61022, Yxpaina
serg-pisarev(@i.ua
Pisarev S. BIG PLANORBIDS (MOLLUSCA, PLANORBIDAE: CORETINI, HELISOMATINI) FROM
SIVERSKYI DONETS RIVER BASIN (SOUTH-EAST EUROPE). 2 Species of big planorbids subfamily of Planorbi-
nae Rafinesque, 1815 were discovered in the Siverskyi Donets river basin in 2010-2019. Distribution of Planorbarius
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corneus covers almost the entire territory of the Siverskyi Donets river basin. Prefers small eutrophic ponds (8-24
speciments / m?). In oligotrophic reservoirs the number is low. It is not present in high-pollution watercourses. The fin-
dings of the invasive species of Planorbella duryi limited of empty shells along the river Kazennyi Torets, but it is not
possible to speak of a stable population here.

®dayHa 1pidHUX KOTYIIKOBUX migpoawau Planorbinae Rafinesque, 1815 6aceiiny p. CiBepcrkuii JJoHes BiTHOCHO
nobpe BuBueHa (3arpaBkuH, 1980; Tumomenko, Apomenko, 1991; YBaera, 2005, 2006; Pisarev, 2014). 3a cygacHOIO
CHCTEMaTHKOIO0 BOHM HaJIeXXaTh 10 ckiaxy TpuO Planorbini Rafinesque, 1815 ta Segmentinini F.C. Baker, 1945.

Hamri gocmimxenns nposeaero y 2010-2019 pp. y BomHHX 00 ekTax pisHMX THHIB OaceiiHy p. CiBepchbKuid
Hownerp y JloHenpkiid, XapkiBcbkii odmacTsx Yipainu Ta bearopoachkiii oomacti P®. Yeworo Bifiopano maiixe 1700
npo6 npubau3Ho Ha 150 craHMisx, omIsHYTO OM3bKo 20 THC. €K3. )KUBHX MOJIFOCKIB 1 IXHIX Yepernariox.

VY pesyasrari nocnimkeHb y Oaceiini p. Cisepcbkuii Jonens y 2010-2019 pp. BHUSBICHO 2 BUIAM KPYIHHUX
KOTYIIKOBUX Tiapoaunu Planorbinae.

Tpuba Coretini Gray, 1847. Planorbarius corneus (Linnaeus, 1758). Po3noBcromkenHst P. corneus OXOIUTIOE
Maifxe Bcio Tepurtopito 6aceiiny p. CiBepcbkuii Jlonens — Bix BepxHboi Horo yactunu (benropoacbke BogpocxoBHie,
P®; [Tucapes, 20128) no niBHiyHKX paiioHiB JoHemskoi obmacrti (p. Cyxuit Topers; [Ticapes, Tpoxumuyxk, 2015). Lei
BUJ KOTYIIKOBHUX BIJIIa€ IepeBary HEBEJIMKUM 3a IUIOMICI0 eBTPO(GHUM JicoBUM BoxoiimaMm Oe3 Teuii (CBarToripcbke
micHuITBO, JloHembka o0iacth; IMTucapes, 20126), y SKHX YHMCENBHICTH MONIOCKIB MOXxe csratd 8-24 oc./m?. B
OJNroTpo(HUX BOMOWMAX UYHCENBHICTh BHIY myke Hm3bKa (benropoacpke Bomocxosumie, P®) abo BiH BimcyTHii
(Kneban-bukcrke Bogocxosuie, Jlonenpka obnacte; [Incapes, 2013; ITucapes, Tpoxumuyk, 2014a). BincyTHiit Bug
TaKOX y BOJOTOKAX i3 BUCOKHMM 3a0pyIHEHHSAM MPOMHUCIOBO-1100yToBHMH Binxonamu (p. Kasennuit Toperp, Jlorenpka
obnacTtp; lllenobonuna, [Tucapes, 2011).

Tpuba Helisomatini F.C. Baker, 1928. Planorbella duryi (Wetherby, 1879). 3naxinku iuBasiiinoro suny P. duryi
00OMEXYIOTBCS 3HAX1IKaMU MOPOXKHIX dyepenamiok y pycii p. Kasennwuii Topers, M. Kpamaroperk JloHerbkol o0nacTi
(Tumomenko, Spomenko, 1991; lllenoboauna, [Tucapes, 2011). Kinbka mopoxxHiXx NOTEPTUX i HOTPOILIEHUX CEPEIHIX
PO3MIpiB Yepemnalok CTaTeBO3pUINX TBAPHH 3HAMJICHO HAMHU HIKYE CTOKY 3 MICBKMX OYMCHHX CIIOPY[. 3aJIUIIAEThCS
He3'sICOBaHMM, HACKIIBKY XKHUTTE3AaTHA 11 TTOIYIIALIS, a/yKe POZMHOKEHHS MOJIIOCKIB TyT HE JTOBE/ICHO, KJIAIKHU S€Lb
HE 3HaWJCHO.

Bnache, roBopuTs mpo cTiiiKy nomyssinito (K 1 B 6ararbox Micusx KpaiH 3aximHoi €Bponm) HeMae MiJICTaB.
[IBuamre 3a Bce, YepemaIiky PEryasipHO 3MHUBAIOTHCS B PIUKy 3 BIICTIHHMKIB MICBKHX OYHCHHX CIOpPYA. A Tymu ix
MIPUHOCSTH KaHaNI3alilHI CTOKHM «3aBISKM» aKBapiyMicTaMm. 3 akBapiyMiB 3aiBHX UEpEBOHOTUX IMPOCTO 3JTHBAIOTH Y
KaHaIi3amio. MONIOCKH YCIINTHO AOJIAI0Th YCi YMHHUKH KaHATIi3aIliifHOT CHCTEMH, OCIIAIOTh Y BiACTIHHUKAX, JKUBYTh
TaM JISSIKUH Jac, a Miciist 3aru0erti iXHi 4yepenalniky 3MUBAIOTHCSI TOTYKHUM CTOKOM YMOBHO YHCTOI BOJIM, SIKa HAAXOJUTh
0e3MmocepeIHbO B PiuKYy.

Hureas C., Ckupnan L.

MPEACTABHUKIN HAAPOAVWH VESPOIDEA TA APOIDEA (SPHECIFORMES)
YV KOJIEKIAX 300JIOI'TYHOT'O MVY3EIO JIbBIBCHKOI'O HAIIIOHAJIBHOI'O
YHIBEPCUTETY IMEHI IBAHA ®PAHKA

Jlvsiscokutl HayionaneHull yuigepcumem imeri leana Opanka
3oonociunuii myseii JIogiecvroco HayionanrvHo2o yHieepcumemy imeni leana Ppanka
eyn. I pywescokoeo, 4, m. Jlvsis, 79005, YVrpaina
pytelsofia98@gmail.com

Pytel S., Skyrpan I. REPRESENTATIVES OF THE VESPOIDEA AND APOIDEA (SPHECIFORMES) IN
THE COLLECTIONS OF THE ZOOLOGICAL MUSEUM OF IVAN FRANKO NATIONAL UNIVERSITY OF
LVIV. This paper presents analysis of the entomological collections kept in the Zoological Museum of Ivan Franko
National University of Lviv. We analyzed 482 specimens belonging to 9 generas (Dolichovespula, Vespula, Polistes,
Eumenes, Scolia, Vespa, Sceliphron, Philanthus and Bembix), most of the specimens were collected in Ukraine (Vin-
nytsia, Volyn, Zakarpattia, Zaporizhia, Ivano-Frankivsk, Lviv, Odesa, Rivne and Kharkiv regions), three specimens are
from the United States of America (2012), and one each from Germany (2005), Latvia (2005), Italy (2012) and Egypt
(2005). Specimens, were collected in Italy and Germany kept without the collector's name.

OpHuMH 13 HaWMIHHIIKAX KOJeKIii 3oonoriudoro myseto JIHY imeni IBana ®dpanka € €HTOMOJIOTIYHI, IO
HaJIYyIoTh OUTBII HiX 92 THC. ek3eMIUIspiB. BOHM BiIIrpaloTh BaXIMBY pOJIb Y CydacHiil Haylli, MpOTe 3HAYHA IXH:
YaCTHHA 3aJIMIIAETHCS 1€ HE ONPaIbOBaHOIO.

OpnHi€lo 3 TakMX KOJIEKIH € 300pH MepeTHHYACTOKPUIINX, 30KpeMa, NpPEeJCTaBHUKIB HaapoauH Vespoidea Ta
Apoidea (Spheciformes). Cepen HUX € BHIU OC, [0 BUTOJOBYIOThH IIOTOMCTBO IHIIIMMHU KOMaXaMH YU MMaByKaMH, TAKUM
YHHOM PEryJIIOI0YH YHCENBHICTh Oe3xpedeTHnX. KpiM Toro, iMaro oc >KMUBISTHCS HEKTAPOM 1 IIPH IIbOMY HEPEHOCSTh
HE3HauHy KUTBKICTh MWJIKY, BUCTYNAIOYH B POJi MOTCHIIMHUX 3alMIIOBaYiB 0araTh0X ITOKPUTOHACIHHHUX POCIIHH.
Li#t rpyni xoMax paHimie TPUIULIIN MaJIoO YBard, TOMy MU BUPIIIMIIN IeTalbHIIIE OMPAIIOBATH MaTepiaiu, 3i0paHi
mounHaoun 3 1966 poky.

Konexis oc Hamiuye 482 ex3eMInisipy, 3i0paHi, B OCHOBHOMY, Ha TepuTopii Ykpainu (Binannbka, BonmnHchKa,
3akapmarcheka, 3anopiszbka, IBano-OpankiBcbka, JIbBiBchKka, Onechka, PiBHEHChKa Ta XapkiBchka o6macti). Tpu 3pa3ku
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Oynu npuBe3eHi criBpoOiTHUKaMu My3elo 31 Crionydenux llItatiB AMepuku Ta mo ogHomy i3 €runty it Jlarsii. Kpim
TOTO, € 3pa3ku 3 [tamii Ta HiMmeuuunw, ane IXHii KOJICKTOP HEBIIOMMIA.

[Meprui 300pu maroani 1966 ta 1972 poxamu (Coll. gon. I. M. Bybnukom). Pemrra 3paskiB 3i0paHi ynpomoBk
OCTaHHIX POKIB.

3aranom y kosiekmisx € 20 BHIIB oc, mo Hanexats 10 4 ponuH (Vespidae, Scoliidae, Sphecidae, Crabronidae) ta
9 pomi (Dolichovespula, Vespula, Polistes, Eumenes, Scolia, Vespa, Sceliphron, Philanthus Ta Bembix).

Hattancnennimmuii pix Dolichovespula npencrasnennit 5 sugamu: Dolichovespula norwegica (Fabricius, 1781),
D. saxonica (Fabricius, 1793), D. adulterina (Buysson, 1905), D. sylvestris (Scopoli,1763) Ta D. media Retzius, 1783.

Pin Vespula npencrasnennii 3 Bugamu: Vespula germanica (Fabricius, 1793), V. vulgaris (Linnaeus, 1758) ta V.
rufa (Linnaeus, 1758).

Poau Polistes ta Sceliphron Takox HamiuywoTh 110 3 Buau — Polistes nimpha (Christ, 1791), P. dominula (Christ,
1791), P. gallicus (Linnaeus, 1767) i Sceliphron destillatorium (1lliger, 1807), S. curvatum (Smith , 1870) ta S. spirifex
(Linnaeus, 1758) BianosiaHo.

Pin Scolia npencrapnennii 2 Bunamu — Scolia hirta (Schrank, 1781) ta S. quadripunctata Fabricius, 1775.

Pomu Vespa, Eumenes, Philanthus ta Bembix NpeqCTaBIsSIOT JIAIIE TI0 OMHOMY BUAY: Vespa crabro Linnaeus,
1758, Eumenes coarctatus Linnaeus, 1758, Philanthus triangulum (Fabricius, 1775) ta Bembix rostrata (Linnaeus,
1758) BiamoBigHO.

Yci onparpoBaHi 3pa3Ku € IHBEHTAPHU30BaHUMH Ta 30€pIiraloThCsl B eHTOMOJOTIYHIX KOJICKIISIX 300JIOTiYHOTO
my3eto JIHY imeni [Bana ®@panka.

Tpomuu A., I'osioBaTiok A.

TYPYHU JIAHJAITAD®THOI'O 3AKA3HUKA
3ATAJIbBHOAEPXXABHOTI'O 3HAUEHHS «BAJIKA TTIBHIYHA YEPBOHA»

Kpuesopizvkuii Oepoicasnuti nedazociynuil yrigepcumen
npocn. L'aeapina, 54, m. Kpusuii Pie, 50086, Yxpaina
andrey.troshin2275@gmail.com

Troshyn A., Golovatyuk A. GROUND-BEETLES OF THE NATIONAL LANDSCAPE RESERVE “BAL-
KA PIVNICHNA CHERVONA?”. As a result of research and analysis of preliminary data, 96 species of ground-
beetles from 40 genera were registered in the territory of the reserve. Among the life forms, stratobionts (75 species)
are predominant, predators (64 species) in the trophic structure, and mesophylls (63 species) in relation to moisture.

KpuBopiXKsT — 1€ MOTY)KHUH TpHUYO-METATYPrifHUI KOMIIEKC. Y pe3ynbrari JisibHOCTI IIbOTO KOMIUIEKCY
BizOynocs mBuake popmMyBaHHS TeXHOC(HEPH, 110, y CBOIO YEPry, MO3HAUMIIOCS (He HAHKpaIiM YMHOM) Ha POCITHHHOMY
MTOKPUBI Ta TBapHHHOMY CBIiTi. ToMy € morpeba y MOCTIHHOMY MOHITOPHHTY CTaHy MPUPOIHUX YMOBHO HE 3MIHCHHX
tepurtopiit. OmHiEI0 3 TaKUX TEPUTOPIH € TaHAmMAaPTHHH 3aKa3HHUK 3araibHOAep)kaBHOTO 3Ha4ueHHS «banka I[liBHiuHA
UepBoHay.

[[To6 mepeBipuTH Cy4acHHI cTaH 3aka3HUKa, MH IPOBENTH IONBOBI JoCHipkeHHS. [pyma komax, SKy MU
nmociimkyBanu, — TypyHu (Carabidae). Came 1 ponnHa € OHI€I0 3 HAHOUIBII YHCICHHUX 1 IMIMPOKO IMPEICTaBICHA
PI3HOMaHITHUMH KUTTEBUMH (hopMamHu.

VY pesynbrari nomnepenHix (3BIT mpo 3aKa3HHMK 3arajbHOACpPKaBHOTO 3HaueHHsS «banka IliBHiuna YepBoHay,
1990) i HamMX AOCIHiIKEHb HA TEPUTOPIT 3aKka3HUKa OyI10 BiaMiueHO 96 BUIIB TypyHiB i3 40 poziB. 3a KIIbKICTIO BHJIIB
nepeBaxkarots poru Harpalus (12 Bunis), Pterostichus (11), Chlaenius (8), Bembidion (6), Calathus Ta Amara (1o 5),
Calosoma (4), Clivina ta Poecilus (1o 3 Buaun). Yci iHmi ponu npencrasieHi 1 abo 2 Bugamu.

®onosum BusioMm € Calathus fuscipes (Goeze, 1777), nominantauMm — Calathus ambiguus Paykull, 1790,
cyonominantamu — Zabrus spinipes (Fabricius, 1798), Ophonus azureus (Fabricius, 1775), Calathus melanocephalus
(Linnaeus, 1758) ta Microlestes sp., 38udaiini — Anchomenus dorsalis (Pontoppidan, 1763) ta Harpalus rufipes (Degeer,
1774). Iamii Buau Ha AaHii TEPUTOPIT € PiIKICHUMH.

Exob6iomopdu (IllapoBa, 1981) mepeBakHO mpercTaBieHi crparoOioHTamMu miAcTwiouHuMH (75 BHUAIB),
enireo0ioHTH HalidyoTh 10 BUAiB, Te00iOHTH pHIOdi — 7 BHIIB, TAMHOXOPTOOIOHTH — 2 BHIH, a CTPATO-NIETPOOIOHTH
i crparo-60TpobionTH — 1o 1 Bumy KokeH. CTOCOBHO Tpo(ivHOI CTPYKTYPH, TO HAMIIUPIIE IPEICTABICH] XIDKaKU —
64 Bumu. 3ooditodaru HamiuyoTh 18 BHIiB, diTo300harn — 10, ¢itodarn — 4. 3a BIAHOMICHHSIM IO BOJOTH
HafuucIeHHImUME € Me30(inu — 63 Buau, Me3okcepodinu — 9 BuaiB, mesorirpodinun — 14, rirpomesodiin — 8,
Me30¢hIbHI TepModiu Ta Kcepome3odisi — 1o 1 BUILy BiANOBITHO.

Yaiika 10.

IOPIBHSIHHSA ®AYHU PYKOKPUJIMX MEJIOBOI ITEYEPU
[TPOTSATOM OCIHHLOI'O POTHHS 1 3MIMOBOI I'IBEPHALIIT
Jlvgigcokuil Hayionanvrull ynieepcumem im. leana Ppanxa
eyn. I pyuiescokozo, 4, m. Jlvsig, 79005, Vrpaina
chaika.yuriy24@gmail.com
Chaika Y. COMPARISON OF BAT FAUNA AT «cMEDOVA PECHERA» CAVE DURING AUTUMN SWAR-
MING AND WINTER HIBERNATION. «Medova Pecheray is situated at the south-eastern borders of the Lviv city.
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The fauna of this cave consist of 11 species of bats. 9 species were discovered during winter hibernation and 9 species
during autumn swarming. The most numerous species during autumn swarming was Eptesicus serotinus. During our
research we made a first record of Myotis mystacinus for the «Medova Pechera» cave.

Menoga [1euepa po3ramroBaHa Ha II1.-CX. OKOJHUIIX MicTa JIbBOBa, Ha Kpato BUHHHKIBCHKOTO JTiCOMTapKy. 3arajabHa
JOBXXHHA XO/IiB IPUOIN3HO 56 M, cepenns Bucora 4,5 M, cepenns mupuHa 8,5 M (bamra i iH., 2004). He3Baxkatoun Ha
Te, mo Ileyepa BUKIIMKaTa iHTEPEC Y 300JI0TIB 31 cepeAnHU XX CT., ZOCITIHKEHHS CTOCYBAJINCS BUBYCHHS PYyKOKPHIIIX
i/ 4ac 3MMOBOI CIUISUKH, 4 OCIHHIH ACIIEKT 3aIMIIABCS HEBHBUCHUM.iskpl

3 niTepaTypHUX AaHKX 1 BIACHHUX CIIOCTEPEXEHB BiJoMO npo 11 BuaiB pyKokpminx Ha Teputopii [leuepu. 3umoBi
JOCIIKCHHS 3 XiponTepodayHu BioMi 3i cepenunu X X cT, 30kpema, K. A. TarapuHoB (hikCyBaB 3HHKECHHS YUCEIBHOCTI
H BUIOBOTrO CKJIaxy pykKokpwinx 3 50-x g0 70-X pOKiB MHUHYJIOTO CTOMITTS, a came: 50—70 0COOMH MIECTH BHIIB y
1950-1951 pp., 20 ocodun m’situt BuaiB y 1960—1962 pp. i numie 2—-3 ocobunu aBox BUAIB npotsirom 1971-1973 pp.
(Tarapunos, 1973). [Togansmii gocaimkenns npotarom 1996-2000 pp. npoBoaus A.-T. bamra i peectpysas Bin 5 1o 15
ocoOuH I’siTH BUIB pykokpwinx. (bamara, 2010). ¥ 2001-2010 pp. nocnimkennas npooauiu Juxwuii 1., Kycerex O.,
Mucrok B., minx gac sxux Oyino BUSBICHO ITSITh BHIIB PYKOKPHIINX 3araJlbHOK0 YHCENBHICTIO Bix 4 10 18 ocobuH. ITix
yac HamuX Jociimkens y 2015-2020 pp. Bim3HaUEHO CiM BUIIB PyKOKPWJIHX, a came: Plecotus auritus, Pl. austriacus,
Barbastella barbastellus, Eptesicus serotinus, Myotis myotis, M. daubentonii, M. nattereri. HicenbHICTh PYKOKPIITHX
mijg yac oOMiKiB KojauBanacs Big 2 10 7 ocobun. IlikaBumu € 3Haxinku Pl austriacus i E. serotinus, OCKiJIbKH OCOOUH
nuX BUIIB He BUSABILIN B Menogiii [1euepi 3 70-X poKiB MUHYIIOTO CTONITTS.

Ocinne poinas mobau3y MemoBoi Iledepu mocimimxkene cinabo i He MiATBEPIHKEHE KOIXHUMU JIiTepaTypHUMHU
nanumu. [lin yac Hammx gocnipkenb npotsrom 2015, 2016 1 2019 pp. MU BHSBHIIM JIeB’SITh BUMIB PYyKOKPHIIUX
(PL auritus, Pl. austriacus, B. barbastellus, E. serotinus, M. myotis, M. nattereri, M. bechsteinii, M. mystacinus).
M. mystacinus BusBieHuN Brepiie. YUCENbHICTh PYKOKPHIIUX IiJ yac OOMIKIB KonuBanacs Bif 7 a0 34 ocOOHH.
Hattuucnennimmm Buniom OyB E. serotinus.

Bizhanova N., Grachev Y.

THE RELEVANCE OF STUDY AND CONSERVATION
OF THE TURKESTAN LYNX (LYNX LYNX ISABELLINA) IN KAZAKHSTAN
Institute of Zoology, 93, Al-Farabi Ave., Almaty, Kazakhstan
Al-Farabi Kazakh National University, 71, Al-Farabi Ave., Almaty, Kazakhstan
nazerke.bizhanova@gmail.com

The Turkestan lynx (Lynx lynx isabellina Blyth, 1847) is a rare subspecies of the Eurasian lynx (Lynx lynx L.,
1758), listed in the Red Data Book of the Republic of Kazakhstan, with note that under unfavourable (ecological
and human-made) conditions the subspecies can become extinct. This subspecies, along with the Tien Shan brown
bear (Ursus arctos isabellinus) and the snow leopard (Uncia uncia), is a rare representative of Carnivora inhabiting
mountains in the south and south-east of Kazakhstan.

Conservation of the Turkestan lynx is important due to its unstable number. The decrease of lynx number is
observed in heavily snow-covered years, during the seasons of drought and due to decrease of the number of tolai hare
(Lepus tolai) and gray marmot (Marmota baibacina) — the main lynx prey. Moreover, human-made threats such as
habitat degradation and fragmentation, poaching, loss of prey base, conflict with livestock farmers (retaliatory killing
due to livestock depredation) are the main limiting factors for the lynx.

The number of the lynx tends to changes, but there is a little information on this matter. In the Ile-Alatau State
National Nature Park, the lynx in 2015 was noticed 35 times by Park Inspectors, in 2016 — 11 times. In 2017 lynx’s
traces and individuals themselves were noticed by researchers in 37 occasions; the number continued to rise in 2018.
In Almaty Reserve, it is estimated that there are approximately 10 individuals of the lynx (less than those of the snow
leopard). The lynx occurs in Kolsai Kolderi National Park, yet the number has not been estimated. Whereas the number
of poaching incidents have increased.

This subspecies is unique to the mountains of Tien Shan and Dzhungarian (Zhetisu) Alatau, and without the
full-scale research and improving conservation efficiency, the number of the Turkestan lynx might gradually or sharply
decrease, and, eventually, become extinct. Similar situations happened to other carnivores in Kazakhstan, thus, we lost
Caspian tiger (Panthera tigris virgata), Asian cheetah (Acinonyx jubatus venaticus), and red wolf (Canis rufus). The
subspecies must be studied and conserved.

For this purpose, since the end of 2019 we have started a full-scale research on the population and conservation
status of this rare carnivore. The research is funded by the Ministry of Education and Science of the Republic of
Kazakhstan within the framework of the project “Regularities of the spatial structure and biotopic distribution of rare
and economically important mammalian species in the protected and recreational zones of the Northern Tien Shan as
the basis for their conservation and rational use” (2018-2020, Institute of Zoology, Almaty, Kazakhstan) and by the
Rufford Small Grants within the framework of the project “Population and conservation status of the Turkestan lynx
(Lynx lynx isabellina Blyth, 1847) in the Kazakh part of the Northern Tien Shan” (2020-2021).

The research will result, in particular, in implementation of our recommendations and monitoring methodology
in the conservation practice of protected areas aimed at improving of population conditions of the lynx in protected
areas and Kazakhstan overall.
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Boichuk 1., Zamoroka A.
THE CURRENT DISTRIBUTION OF CALAMOBIUS FILUM
(INSECTA: COLEOPTERA: CERAMBYCIDAE) IN UKRAINE

Vasyl Stefanyk Precarpathian National University
57, Shevchenko St., Ivano-Frankivsk, 76018, Ukraine
boichykiryna@ukr.net, andrii.zamoroka@pu.if.ua

Since the first record of Calamobius filum Guerin-Meneville 1846 in Zakarpattya Region of Ukraine in 2015
(Zamoroka, Mateleshko, 2016) the species was intercepted in multiple localities within Ukraine far from its original
range. This confirms the main idea that C. filum range rapidly expanding due to climatic changes (Zamoroka, Mateleshko,
2016; Zamoroka, 2017). Monitoring of C. filum spreading is important for estimating of its influence on ecosystems and
possible economic consequence in crop production (Zamoroka, 2017).

We conducted the comprehensive field studies and revision of entomological collections for elucidate the current
distribution of C. filum in Ukraine. The intensity of invasion we studied on sample plots within Regions of Chernivtsi,
Ivano-Frankivsk, Khmelnytsk, Lviv, Ternopil, Volyn and Zakarpattya. We also studied entomological collections
deposited in Vasyl Stefanyk Precarpathian University (PNU), Uzhhorod National University (UzhNU), Lesya Ukrainka
Eastern European National University (EENU), The State Museum of Natural History (SMNH), The State Museum
of Nature of V. N. Karazin Kharkiv National University (SMNK), Halych National Park (HNP), Nature Reserve
“Medobory” (NRM), Rivne Nature Reserve (RNR). For additional information we used data of citizen science presented
in Ukrainian Biodiversity Information Network (http://ukrbin.com/) and data from enthusiastic entomologists.

Our results show the significant changes in distribution of C. filum during the last decade (2010-2019). While
the original areal of C. filum occupied Crimean Peninsula and Black Sea coast in Ukraine (Zagaykevych, 1961;
Bartenev, 2011), at the date the species is widespread within the most territory of Ukraine, reaching of the south of
Polissya. Our results showed multiple records of C. filum in Ukraine. These include: Chernivtsi Region: Khotyn;
Crimea Region: Alushta, Alupka, Mt. Demerdzhi, Gursuf, Izobilne, Krasnokamyanka, Malyi Mayak, Nikita,
Pushkine, Rybache, Simferopol, Yalta, Verkhnya Kutuzivka; Dnipropetrovsk Region: Rayivka; Ivano-Frankivsk
Region: Halych, Dibrova, Ivano-Frankivsk, Khokhoniv, Luh, Mariyampil, Nezvysko, Nyzhniv, Tenetnyky; Kharkiv
Region: Dvorichna, Kamyanka, Okhrimivka, Sharivka; Kherson Region: Burkuty, Kozachi Laheri, Skadovsk (isl.
Dzharylgach); Khmelnytsk Region: Volochysk; Kyiv Region: Pidhirtsi; Lviv Region: Protesy; Poltava Region:
Drabynivka; Ternopil Region: Horodnytsya, Hrymayliv, Koropets, Ostap’e, Ustechko, Vikno; Zakarpattya Region:
Korolevo, Lubnya, Lyakhivtsi, Onokivtsi, Serednye, Storozhnytsya, Uzhhorod, Zabrid. However, we did not find
C. filum on the north-western part of Ukraine, including Volyn and Rivne Regions as well as the north of Ternopil and
Lviv Regions.

We found that C. filum infests three species of wild grows Poaceae (i.e. Dactylis glomerata L., Calamagrostis
canescens (Web.) Roth and Phalaris arundinacea L.). However, the intensity of invasion C. filum varies in Carpathian-
Podillya region. We found highest rate of infestation for D. glomerata: from 100% in the Dnister Canyon to 20% in the
Carpathians foothills. Infestation of Ph. arundinacea was occurred only in Dnister Canyon and estimated on the level
15%. Finally, C. canescens was infested on 20-50% by C. filum everywhere along Dnister and its right tributaries.

While the typical habitats for C. filum are Mediterranean scrub and xerophilous steppe meadows within its native
range, it colonizing the mesophilous meadows on the invaded territories (Zamoroka, Mateleshko, 2016; Zamoroka,
Kapelyukh, 2016). We found that northward expansion of C. filum areal is faster and farther in the eastern part of
Ukraine than in the western. This two features shows that humidity of the habitat plays minor role for it range expansion.
Contrary this, mean annual temperatures and extreme winter temperatures are crucial for further invasion of C. filum.
We predict the areal expanding of C. filum northward as far as 52-53 degree of the North latitude in Eastern Europe and
penetrating of C. filum in the territory of Belarus and Eastern Poland.

Fedyniak M., Shparyk V.
THE BOX TREE MOTH (CYDALIMA PERSPECTALIS, LEPIDOPTERA: CRAMBIDAE) AN INVASIVE ALIEN
SPECIES IN IVANO-FRANKIVSK: DISTRIBUTION AND ESTIMATION OF INVASION
Vasyl Stefanyk Precarpathian National University
57, Shevchenko St., Ivano-Frankivsk, 76018, Ukraine
fedinakmaria@gmail.com
An invasive alien species (IAS) is a species established outside of natural distribution and becomes problematic.
IAS may lead to changes in the structure and composition of ecosystems detrimentally affecting ecosystem services,
human economy and wellbeing (IUCN, 2018). The Box Tree Moth Cydalima perspectalis (Walker, 1859), a species
from East Asia, which was firstly recorded in Europe in 2006 (Kriiger, 2008). Larvae of this species feed on the leaves
of Buxus spp, seriously damaging these plants. Moreover, C. perspectalis features on the European and Mediterranean
Plant Protection Organization (EPPO) Alert List.
The first record of C. perspectalis in Ukraine dated by 2014. Now, records of this species already available for 11
regions of Ukraine. In 2019 few specimens of box tree moth were found in Ivano-Frankivsk (48.918118, 24.719118),
also the damaged trees were observed too (Shparyk, Zamoroka, 2019).
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In this study, we tried to estimate the invasion extent of the Ivano-Frankivsk urban area by box tree moth. For the
field inventory, we have classified Buxus sp. ornamental objects by 8 value categories: 1 - 1 shrub of any size; 2 - 1-10
shrubs of any size; 3- more than 10 bushes or hedges up to 20 m long (10-60 cm high); 4- more than 10 bushes or hedges
up to 20 m (height more than 60 cm); 5 - hedges 20-50 m long (up to 60 cm high); 6 - hedges 20-50 m long (height more
than 60 cm); 7 - hedges more than 50 m (height more than 60 cm); 8 - hedges over 50 m (with high aesthetic value).
Each of these objects was associated with one of six impact scenarios describing increasing levels of impact by C.
perspectalis. This type of semi-quantitative scenarios was designed such that each step in a category reflects an increase
in a level of impact on the host object. Thus: 0 - no visible damage; 1 - single damages, but no effects on individual
fitness; 2 - damaged parts of the bush; 3 - complete defoliation of individual shrubs or parts of hedges (plant dead);
4 - complete defoliation of individual shrubs or parts of hedges (plant alive); 5 - intensive local invasion with massive
non-recoverable damage.

All data were unified and transferred to MS Excel from Office 2016 package. Arranged data were imported to the
QGIS 2.18 with using of OSM and fTools plugins for analysis and maps creating.

After an inventory of the plantations of Buxus spp., of the Ivano-Frankivsk urban area, we obtained data from
more than 100 observation points. We have established areas with different levels of invasion and identified dependence
of the invasion level from the density of urban building, the density of transport ways, the distance from possible sites
of invasion, the distance from green zones of the city.

The results of our studies show the presence of a stable invasive population of box tree moth in Ivano-Frankivsk.
However, we observed areas with the absence of damages by C. perspectalis despite the high density of the host plant.
Considering its high dispersal ability, C. perspectalis, will probably spread over the all Ivano-Frankivsk urban area.

Ivanets O., Matsevko M.

THE GENUS OF TRETOCEPHALA FREY, 1965 (CLADOCERA: ANOMOPODA)
IN THE CONDITIONS OF HYDROECOSYSTEMS OF WESTERN UKRAINE
Ivan Franko National University of Lviv

4, Hrushevskyi St., Lviv, 79005, Ukraine
oleh_ivanets@ukr net

Zooplanktocenoses occupy a key position in hydroecosystems and determine their optimal functioning under
conditions of growing anthropogenic influence. Hydrobionts, in accordance with the provisions of the Water Framework
Directive (Directive 2000/60 / EC), play a key role in hydroecological monitoring. Zooplankton is included in the
system of comprehensive assessment of the status of water bodies of Ukraine as a biota component.

The Chydoridae family, which includes the genus Trefocephala, has considerable potential, which determines
their important role in hydroecological monitoring. The faunal structure of zooplanktocenoses plays a leading role
in this case. Species that rarely occur are also important because they provide stability for communities s in stressful
situations.

Material (875 samples) was selected during 2003—2019 by conventional methods used in hydrobiology. About
230 individuals of Tretocephala were studied.

The genus Tretocephala in the study region is represented by one taxon — Trefocephala ambigua (Lilljeborg,
1901). Let us give its brief morphological and ecological characteristics, paying attention, first of all, to significant
species-specific features.The carapace of 7. ambigua is yellowish-brown, compressed on the sides. The carapace is
sculptured in the form of concentric structures. In females of T ambigua the posterior-upper edge of the carapace is
rounded. The posterior-lower edge of the carapace is rounded without teeth. A number of bristles are located along the
lower edge of the carapace. The antennula does not reach the apex of the rostrum. The width of the postabdomen is
almost the same throughout its length. The upper distal end of the postabdomen is obliquely truncated. Along the upper
edge of the postabdomen are 18-20 proximal-decreasing teeth. The length of the females is 0.93-0.96 mm.

In T ambigua males, the posterior-upper and posterior-lower angles of the carapace are rounded. Rostrum is
dumb. The antennula does not reach the apex of the rostrum. Postabdomen has a number of bundles of anal teeth.
Lateral tufts of bristles on the postabdomen are absent. The length of the males is 0.73-0.76 mm.

In the research region, 7. ambigua occurs, first of all, in the coastal zone of fish pounds and recreational water
bodies, in the river floodplains among the thickets.

T. ambigua needs the further attention of researchers, using the latest genetic and population methods to identify
intragroup polymorphism and cryptic forms.

Lavriv J., Shparyk V.

SOLDIER FLIES (DIPTERA, STRATIOMYIDAE)
OF UKRAINIAN CARPATHIANS: NEW DISTRIBUTION DATA
Vasyl Stefanyk Precarpathian National University

201, Halytska St., Ivano-Frankivsk, 76008, Ukraine
lavriviulia2017@gmail.com

The soldier flies (Diptera, Stratiomyidae) is the widespread family which represented by more than 2800 species
in the world fauna (Woodley, 2011) and 426 species in the Palaearctic (Nesterenko, 2013). In total, 60 species of
Stratiomyidae from 20 genera were found in Ukraine.
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Only a few countries in Eastern Europe have complete checklists. Unfortunately, the research of Stratiomyidae
on the territory of Ukraine are fragmented. In general 61 species from 20 genera are listed in Ukraine fauna (Mamaev et
al., 1977; Gordienko, 1984; Krivosheina, Rozkos’ny, 1985; Berezowsky, Nartshuk, 1997; Lezhenina, 2002; Dubrovsky,
2004; Nesterenko 2014).

In our study we provided data analysis from collections of the Department of Biology and Ecology Zoological
Museum, Vasyl Stefanyk Precarpathian National University. The material was identified with the keys to European
soldier flies (Rozkosvnyr, 1982, 1983). Thus, 231 specimens were analyzed and 13 species of Stratiomyidae were
identified in total:

1. Actina chalybea (Meigen, 1804) — 893, 479;

2. Beris chalybata (Forster, 1771) — 13;

3. Beris fuscipes (Meigen, 1820) — 13;

4. Chloromyia formosa (Scopoli, 1763) — 64, 99;

5. Chloromyia speciosa (Macquart, 1834) —4&, 49;

6.  Chorisops nagatomii (Rozkosny, 1979) — 89;

7. Chorisops tibialis (Meigen, 1820) — 13, 359;

8. Clitellaria ephippium (Fabricius, 1775) —49;

9. Microchrysa polita (Linnaeus, 1758) — 37;

10. Pachygaster atra (Panzer, 1798) — 98, 59;

11. Sargus cuprarius (Linnaeus, 1758) — 1J;

12. Sargus splendens (Bigot, 1879) — 23, 79;

13. Stratiomys chamaeleon (Linnaeus, 1758) — 2.

All identified species were indicated earlier in Ukrainian fauna. We found only one rare species of the
Stratiomiydae — Clitellaria ephippium (Fabricius, 1775). The imago of C. ephippium was found at ovipositing in the
nests of the ant Lasius fuliginosus (Latreille, 1798). Species are listed as VUs (by IUCN criteria) in Sweden. In Ukraine
it was known from only a few points and listed in the Red List of Animal Species of Kharkiv region.

Material examined. Ukraine, Ivano-Frankivsk reg., Homiakivka (48.860998N, 24.819336E), bark of Q. robur,
04.07.2019, (V. Shparyk).

To protect C. ephippium in the Ukrainian Carpathians, we recommend the following actions:

1. Conservation of typical habitats of L. fuliginosus (Latreille, 1798) ants as commensal of C. ephippium, and
conservation of nests of dendrophilic ants in general. These ants inhabit the lower part of the deciduous trunk, usually
damaged by saproxylic beetles, trunks that often contains cavities and deadwood.

2. Comprehensive preservation of old-growth tree stands and special protection of veterans trees in old parks and
non-protected forestry areas.

Semaniuk D., Zamoroka A.

PRELIMINARY PHYLOGENETIC ANALYSIS OF LEPTURINI
(INSECTA: COLEOPTERA: CERAMBYCIDAE)
Vasyl Stefanyk Precarpathian National University
57, Shevchenko St., Ivano-Frankivsk, 76018, Ukraine
diana.semanyuk@gmail.com, andrii.zamoroka@pu.if.ua

Lepturini comprises 140 genera and around 400 species (Slipinski and Escalona, 2013; Wang, 2017). Their
systematics is based mainly on adult and partially on larvae morphology. It is intricate and mostly artificial, and require
critical revision using the molecular phylogenetic assessment. We tested the current vision of Lepturini intratribal
relationships (Monné and Monné, 2008 Lobl, Smetana, 2010; Danilevsky, 2014), focused mainly on the “Leptura”
genera group. We conducted phylogenetic analyses based on COI sequences. Alignments, statistical analysis and trees
constructions were performed in the environment of SeaView 4 software, using PhyML, GTR model, aLRT, NNI and
BioNJ (Gascuel, 1997; Guindon and Gascuel, 2003; Anisimova and Gascuel, 2006; Gouy et al. 2010; Guindon and al.,
2010).

We revealed the monophyly of Lepturini, obtaining well-resolved phylogenetic maximum likelihood tree with
strongly supported nearly the all branches based on aLRT (SH>0.8). A few basal branches of the phylogenetic tree
are poor resolved (SH<0.8). These include 1) Etorofus subhamatus; 2) Pedostrangalia pubescens; 3) Pedostrangalia
revestita, Pygoleptura nigrella and Lepturalia nigripes; 4) Analeptura lineola and Alosterna tabacicolor. Future
accurate studies of their relationships are required.

Crown of the phylogenetic tree consists of two large clades Stictoleptura-Typocerus and Strangalia-Anoplodera.
Genus Leptura s.str. is sister to the crown with well supported monophyly (SH=0.99). We found polyphyly of Stenurella,
which include unrelated Stenurella-1 (Stenurella melanura and relatives) and Stenurella-2 (Stenurella septempunctata
and relatives). Stenurella-1 belongs to Strangalia-Anoplodera clade and Stenurella-2 belongs to Stictoleptura-
Typocerus clade. We also revealed polyphyly of Stictoleptura. However, relationships of separate Stictoleptura species
within close genera (e.g. Anastrangalia, Paracorymbia, Brachyleptura, Cribroleptura) are intricate and unclear. This
disagrees with all current morphological taxonomical views.
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Stictoleptura-Typocerus clade subdivide into three branches: 1) Stenurella-2-branch; 2) Typocerus-branch; 3)
Stictoleptura-branch. Stenurella-2-branch comprises Stenurella nigra, Stenurella septempunctata and Leptura maculata
on the one hand and Lepturopsis, Lepturobosca and Stictoleptura fontenayi on the other hand. However, such grouping
is poorly supported (SH<0.8). Grouping of Typocerus and Xestoleptura in Typocerus-branch is well resolved with high
support (SH=0.84). The intragroup affinity of Stictoleptura-branch is completely intricate. It is obvious to accept the
fact of polyphyly of Stictoleptura as a working hypothesis and to carry out its subsequent revision. Stictoleptura-branch
includes two groups: 1) Paracorymbia, Brachyleptura, Stictoleptura scutellata and Stictoleptura canadensis (SH=0.8)
and 2) Anastrangalia, Stictoleptura rubra, Stictoleptura succedanea and Cribroleptura stragulata (SH=0.89). Grouping
of Stictoleptura scutellata within Paracorymbia-Brachyleptura support old idea of their congeneric status (Danilevsky,
2002). Monophyly of Anastrangalia has maximum support (SH=1.0). We found that Anastrangalia reyi, Anastrangalia
dubia and Anastrangalia sequensi are conspecific (Zamoroka and all, 2019). Surprisingly, Stictoleptura rubra and
Stictoleptura succedanea that usually recognized as geographical subspecies in fact are separate species, however with
close affinity.

Strangalia-Anoplodera clade includes Strangalia-branch and Anoplodera-branch with intermediate support
(SH<O0.8). Strangalia-branch is monophyletic (SH=0,99) as well as Anoplodera-branch (SH=0.83). The last one is
species rich consists three groups: 1) Anoplodera, Strangalepta, Anoploderomorpha and Strophiona; 2) Stenurella-1;
3) Judolia and Oedecnema. Anoplodera, Strangalepta and Anoploderomorpha are monophyletic (SH=0.94) and likely
congeneric. Grouping (SH<0.8) with them of enigmatic genus Strophiona in unclear. Stenurella-1 is monophyletic
(SH=0.89) and closely related (SH=0.83) to Judolia-Oedecnema. Judolia and Oedecnema are likely congeneric while
Oedecnema was turned out the terminal taxon of the clade.
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MOJIEKYJISAPHA TA KJIIITUHHA BI1OJIOI'TSA / MOLECULAR AND CELL BIOLOGY
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BUBYEHHS POJII TIEPOKCHUCOM Y METABOJII3MI i1 AJIKOTOJIbHII
®EPMEHTALIT KCUJIO3U TA TJIILEPOJIY YV JIPDKJIKIB OGATAEA POLYMORPHA
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Bratiichuk D., Kurylenko 0.0, Sybirna N.O. INVESTIGATION OF THE ROLE OF PEROXISOMES IN
METABOLISM AND ALCOHOLIC FERMENTATION OF XYLOSE AND GLYCEROL IN YEAST OGATAEA
POLYMORPHA. Xylose is the second major sugar of lignocellulose, which is an alternative non-food raw material
for the production of fuel ethanol. Ogataea (Hansenula) polymorpha is one of the most thermotolerant methylotrophic
yeast species with ability to utilize xylose and ferment this sugar to ethanol. In this study we have investigated the ef-
fect of the overexpression of AOX1 gene encoding alcohol oxidase, enzyme that catalyze reaction of production ethanol
from xylose in O. polymorpha. The obtained recombinant strain was characterized by increased ethanol production
from xylose and glycerol. Moreover, it was found that the deletion of PEX/] gene in wild-type strain resulted in in-
crease of ethanol production from xylose by 1.5 times on 2™ day of fermentation, while overexpression of PEX1/ had
no significant effect on the production of ethanol from xylose.

Kcumoza - me apyruii 3a BMICTOM IyKOp y CKJIaJi JITHOLENIONO3U, IO € aJbTePHATHBHOIO HEXAPUOBOIO
CHPOBHHOIO Ul OTPUMAaHHSA ITaJMBHOTO €TaHONy. |HINOI MOTEHIIHHOI CHPOBHHOIO U NPONYKIIl eTaHoly €
3a0pyAHEHUH TIIIEPOJI, IKHH YTBOPIOETHCS SIK MOOIYHUI MPOAYKT OTpUMaHHs Oiomusento. HalinepcrnekTuBHIIIMMU
MIKpOOpraHi3MaMu JUIsl TIEPETBOPEHHsI I[YKPIB JITHOIEIIOI03HU Ta MIeposioBoi (pakLii 10 eTaHoITy € IPiIxIDKI.

Ogataea (Hansenula) polymorpha - omuH 3 HaWOIIbII TEPMOTOJICPAHTHHUX BHIIB IPUKIDKIB, SIKHH 37aTeH
YTUITI3yBaTH Kcwilody 1 ¢epmeHTyBatH ii 10 eranomy. Lli merunoTpodHi APLKIKI XapaKTepH3yIOTHCS HasBHICTIO
(yHKIIOHATIBHUX TIEPOKCHCOM, SIKI MOXKYTh 3aiimary 70 80 % 00’eMy KIITHHH ITiJ] 4ac pOCTy Ha METaHOJII.

Excripecist TeHiB, fKi KOAYIOTH ()EpPMEHTH IEPOKCHCOM, IHIYKYETHCSI METAHOJOM SIK JUKEPEIOM KapOoHY,
HOBHICTIO PENPECYEThCS IMiJ] YaC POCTY Ha IIFOKO31 i YaCTKOBO PENPECy€EThCs 38 HASIBHOCTI KCHIIO3H.

Meta Hamoro MOCHIIKEHHS - BH3HAYUTH POJH MEPOKCHCOM 1 MEPOKCHCOMHHUX (EpMEHTIB y MeTadomi3mi i
AJKOTOJBHIN (hepMEHTAIIT KCIIO3H Ta TIIepoiy y ApikmkiB O. polymorpha.

OcHOBHIM (hepMEHTOM IIEPOKCHUCOM € AJIKOTONBOKCHIa3a. J{oCmikeHO BIUTUB MOCHIICHHS ekciipecii reHa AOX1,
IO KOIy€ alKOTOJIbOKCHIA3y, Ha MPOAYKIIIO €TaHONy 3 KCHIO3H y ApixIKiB O. polymorpha B yMOBaxX aJKOTOIBHOT
dhepmenrarii.

BcraHoBieHo, 1110 OTpUMaHHi PeKOMOIHAHTHHUIN IITaM XapaKTepU3YEThCs I IBUILIEHOIO MPOIYKIIEI0 €TaHOIy 3
KCWJIO3H Ta Ditiepoity. Takox qociimKkeHo e(heKTHBHICT alIKOrOJIbHOI (hepMeHTallii kenino3u y mramis O. polymorpha
3 TIOIIKOJKEHUM 010reHEe30M IIEPOKCHCOM, 30KpeMa, Y pex3 MyTaHTa, 1110 He YTBOPIOE IIITICHUX MEPOKCUCOM, i MyTaHTa
pexll, y SKoro NepoKCUCOMH BHACIIIOK ITOPYILEHHS ITOUTy CSTaroTh BEJIMKUX PO3MipiB. BcTaHOBIEHO, O YHACTIIOK
nenenii reHa PEX]] y mTaMi AUKOTO TUITY CIIOCTEPIra€Thesl MiABUIICHHS MPOIYKIii eTaHoIy 3 KCuilo3u B 1,5 pasy Ha
Ipyry no0y ¢epmenranii, HaromicTs nocwieHHs excripecii PEX/]] He Mae cyTTEBOTO BIUIMBY Ha MPOMYKIIIO €TaHOIY
3 KCUJIO3H.

I'py6a 0.2, Ctacuk O. B.2, Cracuk O.T.!

BIIJINB ATMATUHY HA ABTO®ATTHHY JIETPAJIALIIIO AJIbOA-CUHYKJIEIHY
B EKCIIEPUMEHTAJIbHI MOJIEJII XBOPOBM ITAPKIHCOHA
3A YMOB JIE®IIUTY APTTHIHY

! JIvsigcwruil nayionanohutl ynisepcumem imeni Isana @panka
eyn. I pyuescovroeo, 4, m. JIvsis, 79005, Vrpaina
2 Incmumym 6ionoeii knimunu HAH Ykpainu
eyn. [pacomanosa, 14/16, m. Jlvsis, 79005, Vkpaina
olenater3@gmail.com

Hruba O."%, Stasyk O. V.2, Stasyk O. G.'. EFFECT OF AGMATINE ON AUTOPHAGIC DEGRADATION
OF ALPHA-SYNUCLEIN IN EXPERIMENTAL MODEL OF PARKINSON DISEASE UNDER ARGININE DEFI-
CIENCY. The purpose of our study was to identify the possibility of using arginine deficiency as an inducer of auto-
phagic degradation of human recombinant alpha-synuclein in Ogataea polymorpha model strain and using agmatine
as cell protector under stress conditions (such as amino acid deficiency). O. polymorpha recombinant strains, which
constitutively express human alpha-synuclein gene (main trigger of neurodegenerative Parkinson’s disease) conjugated
with gene of green fluorescent protein (for protein visualization in model cells by fluorescent microscopy), were used in
the work. Using Western-blot analysis it was shown that arginine deficiency together with agmatine, contributes to the
partial degradation of alpha-synuclein.
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OnHMUM 13 KITIOYOBUX TOKCHYHUX (akTOpiB eTiosnorii xBopoou [lapkiHcona BBaxxaeThes O1IOK anbda-cHHYKIEiH:
YHaCJIiIOK HEeBipHOTO (oJAMHTY HOTrO BTOPHMHHA CTPYKTypa MOPYIIYETHCS, IO MPHU3BOJUTH JI0 YTBOPEHHS OLTKOBUX
arperatiB i HEpO3YMHHHX (UIAMEHTIB, SIKI € TPUYUHOIO BiAMUPAHHS HEHPOHIB LEHTPaJIbHOI HEPBOBOI CHUCTEMH.
MexaHi3Mu OUTKOBOTO TOMEOCTa3y HEHPOHIB, IO SKHX HAaJEkKaTh MPOTEACOMHHU 1 aBTO(GAriiHUI MUIIXK JAerpaaarlii,
LIJIKOM MOXYTb BilirpaTy KIIIOYOBY POJIb y MIATPUMAaHHI O€3IIeYHOT0 PiBHS alib(a-CHHYKIIETHY.

Mera tocitiJpkeHHs - pOaHalli3yBaTH BIUIMB Pi3HUX KOHIIEHTpALlii arMaTHHY Ta AeiluTy apriHiHy sIK iHAYKTOpiB
aBTO(ariiHOi Aerpaaanii JFACEKOT0 peKOMOIHAHTHOTO anb(a-CHHYKIeTHY B KiiTiHAX O. polymorpha.

VY poborti BUKOpHCTaHO aykcoTpodHuUil 3a aprininoM moxaenbHuil mrtam O. polymorpha, KUl KOHCTUTYTHBHO
eKCIIPeCyBaB JIIOJICHKUH TeH ajb(a-CHHYKJIETHY, KOH I0rOBaHHH i3 TEHOM 3eJIeHOro QuyopecueHTHoro Oimka. Jlis
iHayknii aBrogariitnoi aerpananii abha-cHHYKIETHY CTBOPIOBAIN Je(IIUT €K30T€HHOTO apriHiHy 1 BBOAWIN arMaTuH
y KoHIIeHTpartii 1-3 MM.

3a nomomororo BecTepH-010T aHamizy Ta QIIyopecieHTHOT MiKPOCKOMIT OYII0 TOCTIPKCHO Yac03aIe)KHUI BMiCT
anb(a-CUHYKIICTHY Ta MOP(OJIOTIIO KITITHH MOZEIBHOTO IITaMy 32 YMOB KYJIETHBYBaHHS Ha CEPEIOBHIIAX 13 1eIlIUTOM
apriHiHy Ta Pi3HUMH KOHIIEHTPALiIMH arMaTHHY.

BcranoBneHo, 110 y KIIITHH, KyJIbTHBOBaHHX Ha IOBHOLIHHOMY CEPEIOBHIIN 3 arMarMHOM (y KOHIEHTparil
1-3 MM) i1 Ha cepemoBuIi Oe3 apriHiHy 3 arMaTHHOM, NpoTsaroM nepmux 20 1o BiAOyBanocs HE3HAYHE 3HUKCHHS
BMICTy peKOMOiHaHTHOTO allb(ha-CHHYKJIeTHY. 3a HassBHOCTI apriHiHy 1ei edekr OyB Oinblr BupaxenuM. [Ipore na 30-
TY TOJ] KYJIFTUBYBaHH: Ha 000X CepeoBHIIax BiI0yBaIOCs I IBUILCHHS PiBHS allb(a-CHHYKIIETHY, [II0 OMOCEPEAKOBAHO
BKa3yBaJIo Ha BUYEPITyBaHHs arMaTHHY Ta 3MEHIICHHS HOT0 BIUIMBY HA KIIITHUHH MOJIEJIBHOTO ITaMy.

OTKe, MOXKHA 3pOOHMTH BUCHOBOK, 1110 arMaTHH, sIK 1 Ae(iluT aprininy, - MajJoe(eKTUBHI IHAYKTOpH Jerpaaarii
PO3YMHHOTO HEarperoBaHoro anb(a-CHHYKIETHY JIOANHH B KIITHHAX MOJIEJILHOTO MTamy Ipixkis O. polymorpha.

Bunacos H., JIuxosa O., Terepina C., Kozak T., Jlynau B., Yexyn B.®.

3HMOKEHHSA UYTJIMBOCTI KJIITUH PAKY MOJIOUHOI 3AJIO3U JIIOJUHU
J1O JOKCOPYBILIMHY B YMOBAX T'IIIEPIHCYJIIHEMIT
Incmumym excnepumenmanvhoi namonoeii, onkonoeii i padiobdionozii im. P.€. Kaseyvkoco HAH Yxpainu
eyn. Bacunvkiecoka, 45, m. Kuis, 03022, Ykpaina
vydasov.nazar@gmail.com

Vvdasov N., Lykhova A., Teterina S., Kozak T., Lupan V., Chekhun V.F. REDUCING THE SENSITIVITY
OF BREAST CANCER CELLS TO DOCSORUBICIN IN HYPERINSULINEMIA. The problem of tumor cells drug
resistance to the cytostatics has not yet been resolved. Features of the metabolic activity of the tumor cells and insulin
are significant factors that affect the sensitivity of cells to chemotherapy. The aim of our study was to analyze the com-
plex impact of high and normal concentrations of insulin and doxorubicin on viability and proliferation of new human
breast cancer cell line BC-ML in vitro. The results shown that hyperinsulinemia condition significantly reduced sensi-
tivity of BC-ML cells to doxorubicin.

Pak monounoi 3ano3u (PM3) - onHe 3 HAHNOIIMPEHIINX THIIB 3JIOIKICHUX HOBOYTBOPEHB Y cBiTi. [Ipobnema
MEINKaMEHTO3HOI PEe3UCTEHTHOCTI MyXJIMHHUX KIIITHH IO Jil HATOCTaTHKIB J0OCI He BHpilieHa. BaromuMm ¢akropom,
10 BIUTUBAE HA 3NOSKICHICTB 1 UyTIAMBICTh MyXJIMHHUX KIITHH O XiMIiOTIpPEmapariB, € iXHs MeTa0OoIiYHa aKTHBHICTb.
Bomna 3abe3medye TeTeporeHHICTh MOMYISAIIT 3IOSKICHAX KIIITHH 1, SIK HACTIIOK, MMOSBY B MyXJIMHI PE3UCTCHTHUX IO
MeIMKaMEHTO3HOI Tepartii cyOkinoHiB. Haa3BuuaiiHo BaskJIMBUM YMHHUKOM, IO BIUIMBA€E HA METAOONIYHI MPOIECH B
kiitudi, € incymH (IHC). Bigomo, oo namienTn 3 mykpoBumM giadetom (L[/1), ToMOBHUM KIIHIYHUM IIPOSBOM SKOTO
€ IHCYJIIHOPE3UCTEHTHICTS 1, IK HACTIIOK, PO3BUTOK KOMIICHCATOPHOI TilepiHCYyTiHeMii, OLTBII CXWIIBHI 10 PO3BHTKY
3JI0SIKICHUX HOBOYTBOPEHb.

OkxpiM TOro, y Hali€HTIB 3 IYKPOBUM Mia0eToM Mix dYac Teparii NMPOTHIYXJIMHHUMHU 3acobamu 3adikcoBaHi
BHITAIKH TIMEpTIIikeMil, o0 iCTOTHO 3HIKYBAJIO €(EKTUBHICTH JIIKyBaHHS.

Mera Hamoro 1OCiiUKEHHS - IPOaHali3yBaTy BILIMB BUCOKMX 1 HOpManbHUX KoHLeHTpaniil IHC y kommiekci 3
JHK-nomkomkyounM areHToM gokcopyoinnaoMm (/1) Ha »kuTTe3maTHICTh 1 mpomidepanito xiitiH PM3 monnHn HOBOT
xiituHHOI NiHii BC-ML in vitro. Jlinis xknitna BC-ML Gyna orprmana 3 IuieBpajbHOTO BHIIOTY XBopoi Ha PM3 IV
cramii.

Knitnan BC-ML xapakTepu3yroThCsl BACOKMM CTYIIEHEM 3JI0SKICHOCTI, PE3UCTEHTHICTIO 10 aHTUMETa0OMITIB 1
ANKILTYFOYHX CIIONYK Ta eHiTenionoaioHo0 Mopdoiorieto. MU 3aCTOCOBYBaIM METOAH KYJIBTYPH KIIITHH.

Oo6pobka xmituH ninii BC-ML THC y xonmentpamisx Bixm 4000 mo 125 Hr/mi, mo BiAMOBimae ymoBaM
rinepiHcyniHeMii, CynpoBOMKYBaJlach IiJBHIICHHIM NpoiepaTnBHOI akTHMBHOCTI KiiThH Ha 15-30 % mopiBHSHO
3 KOHTposeM (KJIiTHHH, ki KynsTuByBasu 6e3 IHC). Humkui koHmeHTpanii ropMOHy He BIUIMBAJIM Ha Ipodideparito
kiituH PM3. KynsrusyBanust xiitun BC-ML 3a nasBHOCTI [| y koHnentpamisx 8-0,5 MKr/mi npu3BOOWIO 10
TIPUTHIYEHHS IXHBOI JKHTTE3AATHOCTI Ta npoidepamii Ha 98-34 % NopiBHAHO 3 KOHTPONBHUMH KiliTHHaMu. 1C | mst
I B MoHOpexuMi ctaHoBIIIO 0,6 MKr/MiT. KomrutekcHuit BB Brucokux konnentpamiid [HC i /I y KoHIeHTpamisx, mo
BIIITOBIAAIOTH IC,, 1 HIK4Ye, Ha KTiTnHA BC-ML, 3yMOBITFOBaB MPHUTHIYeHHS TATOTOKCHYHOTO / TATOCTATUIHOTO €(DEKTIB
MIPOTHITYXJIMHHOTO Tpemnapaty. Tak, o0poOka kit J| y koHmeHTpamii 0,5 MKr/MI y MOHOPEXHMI PU3BOIIIIA O



MonekynspHa Ta kniTuHHa Gionorisa -127 -

3arubeni 35 % xnitua BC-ML, onnak 3a HasiBHOCTI BHCOKHX KoHIeHTpaniid IHC (250-500 Hr/Mi1) IMUTOCTATHK y TaKil
KOHIIEHTpallii He BIIMBAB Ha XXUTTE3IATHICTh MyXJIMHHUX KIITHH. Takox Oys10 1mokaszaHo, 1110 32 YMOB KOMIIJIEKCHOT JIil
M ta IHC na xnituan BC-ML nokasuuk IC_ 3pocTas B 1,8 pasy i cranosus 0,9 Mxr/mir.

OTpumMaHi pe3ynbTaTd CBiYaTh, 110 32 YMOB TINEPIHCYIIHEMII CyTTEBO 3HMKYETHCS YYTIMBICTH KIITHH PM3
ninii BC-ML 10 IIUTOTOKCHYHOT / UTOCTATUYHOT JTii TOKCOPYOIITUHY.

OTxe, MOpYIICHHS TOPMOHAJIBHOTO OajlaHCy - TIMEpiHCYJIIHEMist W 1HCYJIiHOPE3UCTEHTHICTh, MOXYTh OyTH,
Ha Hally JIyMKY, OJHI€IO 3 MPUYMH PO3BUTKY PE3UCTEHTHOCTI JI0 MEAWKAMEHTO3HOI Teparii MyXJMHHUX KIITHH, a
BUPIIIEHHS IIi€] TPOOJIEMH € IIePCIIEKTUBHUM CIIOCOOOM Ti IOJ0IaHHS.

Bucouyancoka M. B., Becuacuuii C. I1., Jledigs A. €.
BIIJIMB PYTEHIIO HA AKTUBHICTb MACTOILIMTIB KICTKOBOT'O MO3KY

Xepconcoiuil deporcagnuil ynisepcumem
eyn. Yuieepcumemcoka, 27, m. Xepcon, 73000, Yxpaina
office@ksu.ks.ua

PyreHiii, 3aBIsIKM CBOIM OCOOJIMBUM BJIACTHBOCTSIM, 3JaTHHUH BITMBATH HAa OPTaHi3M 1 Ha OKpeMi CHCTEMH OpPraHiB:
MIPOBOKYE PO3BHUTOK aJICPriUyHUX PEaKIliil, HEraTHBHO BIUTUBAE HA CIM30Bi 00OJOHKHU OYeH 1 TUXaTbHUX MUIAXIB.

Ilig BIMBOM KapOOHIIBPHOIO KOMIUIEKCY MeTany TpukapOoHinxiop (rrinmuar) pyrteHito (II) (CORM-3)
BiZIOyBa€eThCs penakcaiis cyauH. L5 crionryka BIUTMBa€e Ha HUPKOBI apTepii, CIPUYHHSIE POAYKIIIIO B €HAOTENIT pEYOBHH,
siKi B3aeMoit0Th 3 CO abo MOJIermIyroTh HOTro aKTHBAIIIO.

CuHTe30BaHi eHoTemaibHi (akropu, Taki sk NO, 31aTHI 3B’s13yBaTUCs 3 PyTEHIEM 1 mocialiioBaTi 3B’ 30K
MK KapOOHUIBHMMU IpyliaMy Ta nepexiinuM metasioM Mosiekyinn CORM-3, tum camum cnpusiroun BuBiinpHeHHIO CO.
OcTaHHs TIMOTEe3a € aKTYaJIbHOK, OCKIIbKY PyTEHIEB] KOMIUIEKCH MalOTh BUCOKY CIOpigHEeHICTh 10 NO B 0610JI0TTYHHX
cucTeMax.

MacTonuTH — 11 KJIITHHH IMYHHOT CUCTEMH, SIKi TAKOXK 1epe0yBaroTh y KICTKOBOMY MO3KY. L1i KiliTHHU Binirpaioth
Ba)XJIUBY POJIb Y peatizallii 3amajibHOTo MpoLecy, OepyTh yUacTh B ajJepriyHUX peakilisix. MacTONUTH MarOTh 3HAYHY
KIJIBKICTh TPaHyJl y LUTOILIA3Mi, IO MICTAThH Pi3HI MeiaTopH, siki OepyTh ydacTb y peaiizauii alepriuHux peakii i
aHaginakcii.

Byno pocmijpkeHO 3MiHM  BIAaCTMBOCTEH TY4YHHMX KIITHH 3a jii  KomruiekcHoi cnonmykn CORMs
(mumeprpukapOoHinauxiaop pyreniro (II)).

JlocuipkeHHs mpoBo i Ha Oitnx Mutnax giHii BALB, crareBo3pinux camusx Baroto 24-35 1. EkcniepyMeHTasbHi
TBapuHHU NepeOyBalii y 3BUUAifHUX yMOBaXx BiBapilo Ha CTaHJapTHOMY MOBHOLIHHOMY XapuyyBaHHi. YCi TBapuHH Oynu
MOAIIJIeH] HA TPH TPpyNH 1o 6 Mumeld. MumaM BHYTPIIIHbOOYEPEBUHHO BBOAMIN CBKOBHIUICHY €PUTPOLIUTAPHY Macy
B 00’emi 0,5 mi 3 MeToro imMyHi3auii, a Takox JIMCO (numeruicynbhokeun) ta indysiiinuii pozuns NaCl. ITporsrom
IIECTU HIB BiIOMpaNu KpOB Ha MOCIipKeHHs. Ha 1moctuii neHb 3BaXkyBaiu MHUIIeH, BigOupamu kpoB Ha [d-ananis,
pOOMIM Ma3KK KPOBi i KICTKOBOT'O MO3KY.

3rifiHO 3 Onep)KaHMUMHU JTAHUMH, KUIBKICTh IPOMACTOLMTIB Y KICTKOBOMY MO3KY 3MEHILIYETHCS MICIIsl BBEJCHHS
CORM-2 Ha pi3Hux (azax imyHHOI BignoBimi. Tak, B IHAYKTUBHIA (a3l BHSBIEHO CTUMYJISILIIO yTBOPEHHS
MPOMACTOLMTIB, a Y IPOAYKTUBHIA — NPUTHIYEHHS TU(QEPEHIIIOBaHHs MONEPETHUKIB TYYHUX KIITHH 1 BUBUILHEHHS
MOTIEPEeTHUKIB TYYHUX KIIITHH Yy TIepu(eprudHy KpOB.

CORM-2 BrutnBae Ha MOpQoIIOTiuHIH CKi1a nepuepruuHOT KpoBi. AHAII3 JISHKOIpaMH IT0Ka3aB, IO I1iJ] BIUINBOM
yBenenHss CORM-2 B nepudepuuHiit KpoBi Bi10yBatOThCs 3MiHH B JISHKOLIMTapHIH GOpMyIIi, a TAKOXK 3’ SIBISIOTHCS TaKi
KJIITHHH, SIK MACTOLIUTH 1 IUTa3MOLIUTH.

L1e € o3Hakamu TOTO, 110 B OpraHi3Mi MUIIEH po3BUBAETHCS 3anajibHa peakuis. [Topsy i3 Tum, CORM-2 BriBae
Ha 3CiZIaHHsI KPOBI, ITiICHIIIOIOUN OCTAaHHIO.

Boekoayn K., KoBanescbka Jl., 3agBopuuii T., Jyk’ssnosa H., Kamyoa O.

IMATEPH EKCIIPECII TEHIB UCKL1, AIP TA PKN1 Y CUPOBATIII XBOPUX
HA PAK MOJIOYHOI 3AJIO3U 3AJIEXKHO BIJI MOJIEKYJISIPHOTO TIIJITUITY

Incmumym excnepumenmanvHoi namonozii, onkonozii ma paoiodionoeii im. P.€. Kaseybkoco HAH Yxpainu
eyn. Bacunvriscoxa, 45, Kuis, 03022, Yxpaina
katevov375@gmail.com

Vovkolup K., Kovalevska L., Zadvornyi T., Lukianova N., Kashuba E. EXPRESSION PATTERN OF
UCKL1, AIP AND PKNI IN SERA OF BREAST CANCER PATIENTS, DEPENDING ON MOLECULAR SUB-
TYPE. We have shown that expression pattern of UCKL1, AIP and PKN1 is different in molecular «luminal A, «lumi-
nal By», «Her2/neu-positive» subtypes of breast cancer. The most distinct is UCKL1 and AIP fold change, in comparison
with PKN1 expression levels. These three genes might serve as putative prognostic markers.

37n0sKiCHI HOBOYTBOpPEHHs (pak) MostouHoi 3a103u (PM3) € oqaMM i3 HalfyacTinie 1iarHOCTOBaHNUX 3aXBOPIOBAHb
y XKIHOK Tpare3znarHoro Biky. Hapasi y mporeci BcTaHOBIEHHS AiarHo3y it PM3 BUAINSAOTE YOTHPH OCHOBHHUX
MOJISKYJIAPHUX MiOTHIH, SKI XapaKTepH3yHThCs Crelu(pIYHEM MaTepHOM EKCIpecii PeLenTopiB ecTpOreHy,
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peuentopom mnporecrepony i ERBB2 (Her2/neu) (Gong Y, 2017): 1) «i1roMiHanmbHUN A; ii) «TtoMiHaneHUNA By; iii)
«Her2/neu-no3uTuBHUNY; 1V) «TpUUl HETATUBHUIY, a00 «0a3aapHU». BuUIllleBKa3aHi MOJCKYIAPHI MIATHIHN IIHPOKO
BUKOPUCTOBYIOTh Y KJIHI4HII MpakTHili, 0cOOIMBO AJIs MPU3HAYEeHHS TepcoHanizoBanol tepamii (Prat A, et al. Breast
2015). [pore 3a aii XiMionpenapaTiB MOJEKYISIPHUI TPO(iiIb MOXKE 3MIHIOBATHCS, TOMY MOIIYK HOBUX MOJISKYJISIPHUX
MapKepiB € BOKJIMBUM 1 aKTyaJbHUM 3aBIAHHSAM. SIK MOTEHIIIHI MapKepy MOJICKYISPHUX MiTHUIIIB MU 00paJii TeHH
UCKLI1, AIP (ARA9, Xap2) i PKNI1, 1o koxyoTs npoteinu, 3anisui y cunre3i PHK, koHTponi kimiTHHHOT oKamizamii
SJCPHUX PEUENTOPIB 1 KiHa3H, BiIOBIIHO.

Mera npoBezieHOT poOOTH — BU3HAYUTH OCOOJIMBOCTI €KCIPECii BUILEBKa3aHUX I'€HIB y CHPOBATIII KPOBI XBOPHX
Ha PM3.

Jocnimkeno 3pa3ku cupoBatku 23 xBopux Ha PM3 I-1I cranii, siki He OTpUMYBaIH CHELiaIbHOTO JIIKyBaHHS 110
OIlepaTUBHOIO BTpy4aHHs. Bci excriepuMeHTasbHI IpolielypH Oyiio MPOBeIeHO BiNOBIIHO 10 [ebciHChKOT neKnaparil
WMA «ETH4HI NpUHOMNM MEIUYHHUX JOCIIKEHb, LIO 3ally4aroTh Jtonei». Excrpeciio aHai3yBaJd METOIOM
KiJIbKICHOT MoJTiMepasHoi JaHorosoi peakuii (k-I1JIP), BukopucroBytouu crienudivyni npaiimMepu Ta npaiiMepu 10 reHa
TBP sik koutpomto. [Tozaxnitunny PHK Buainsinu 3i cupoBarku KpoBi, micis 4oro nposoauin cunte3 kJIHK i peakuii
k-IIJIP y nBox noBropax.

Hamu Oyno BcTaHoBieHO, 110 Juist 3pa3kiB PM3 Tuny «JiroMiHalbHUHA A» XapakTepHUM € TiJIBUILIECHHS PiBHS
excripecii reHiB UCKL1 i AIP npu6nuzno y 400 i 300 pasis, Bianosiguo. BogHouac piBenb ekcnpecii rena PKN1
3HW)KYBaBCSl y 3-4 pa3u MOPIBHSHO 3 BEJIMYMHAMM, BCTAHOBJICHUMHM JUIs 3J0POBHX JOHOpIB. Y XxBopux i3 PM3
MonekyisipHoro miaruny «Her2/neu-nozutuBHuii» piBenb ekcrpecii reHiB UCKLI1 i AIP migsumiyBaBes y 5000 i
7000 pasiB; reny PKN1 Oyna npuramanna Buiia ekcrpecis y 1000 pasiB. CXoKy KapTHHY CIIOCTEpIrajiy y BUIaIKax
«JIFOMIHAJIBHOTO THITYy B, IpoTe miBUILIEHHS PiBHIB eKcripecii X Tpbox reHiB Oyau y 30, 20 i 2 pa3u, BiANOBiIHO.

Takum uynnoM, Bu3HayeHHs piBHs ekcrpecii UCKL1, AIP i PKN1 y cupoBarui xBopux Ha PM3 moxna Oyne
3aCTOCOBYBATH SIK IOJATKOBHI KPUTEPIit U151 XapaKTEPUCTHKH MOJIEKYJIIPHOTO IITHITY ITyXJIMHU Ta TPOTHO3Y Mepediry
3axBoproBaHHs. [IpoTe 1ie JinIie momepenHi pe3yabTaTH, U MiITBEPIPKCHHS SKUX HEOOXiTHO MPOBECTH aHAJi3 Ha
OinbLIii BUOIpILI, @ TAKOXK MOPIBHATH PiBHI €KCHpecii FeHiB y CUPOBATLi KPOBi i3 BMICTOM BiJIIOBIIHUX MPOTEIHIB y
3pas3Kax MyXJIMH.

Po6oty BHKOHAHO 3a MIATPUMKH LITLOBOI KOMIUIEKCHOT MIXKIMCHUUIUTIHAPHOT IPOrpaMy HayKOBHX JIOCIIIJKEHb
HAH Yxpainn2017-2021 pp. «Moseky1spHO-010s10T1uHI hJaKTOPH reTepOreHHOCTI 3JI0SIKICHUX KITITHH Ta BapiaOeNbHICTh
KJIIHIYHOTO Tepediry ropMoHo3aiexHux myxiaun» (Ne gepxkpeecrparnii 0117U002034) nin kepiBHULTBOM akajeMika
B.®. Yexyna.

Jaxyk A., Xita O., Pynaunbka O.

EKCIIPECIA SIAEPHUX T'EHIB, SIKI KOJAYIOTb MITOXOH/IPIAJIbHI ITPOTEIHU,
YV KJITUHAX I'JIIOMM JIIHIT U87 3A YMOB TTPUTHIYEHHS IRE1

Incmumym 6ioximii im. O.B. Ilannadina HAH Yxpainu
eyn. Jleonmosuua, 9,m. Kuis, 01030, Ykpaina
HHI] “Incmumym 6ionocii ma meduyunu” Kuigcokozo Hayionanvrnoeo yrieepcumemy imeni Tapaca Illesuenka
eyi. Bonooumupcoka, 64/13, m.Kuis, 01601, Vrpaina
ad-5@ukr.net

Dazhuk A., Khita O., Rudnytska O. EXPRESSION OF NUCLEAR GENES ENCODING MITOCHONDRI-
AL PROTEINS IN U87 GLIOMA CELLS WITH IRE1 KNOCKDOWN. 1t is possible that changes in the expression
level of nuclear genes encoding mitochondrial proteins ME2, MDH2, IDH2, SDHB, SDHD and GOT?2 reflects the
metabolic reprogramming of mitochondria at endoplasmic reticulum stress and hypoxia and correlates with decreased
proliferation rate of glioma cells with IRE1 knockdown.

IlepBrHHI BHYTPIITHROYEPEITHI 3TOAKICHI MyXJIWHU BUSABJISAIOTH B YKPaiHi B CEPEIHBOMY Y YOTUPHOX-TI ITH 0Ci0
Ha 100 THc. HaceseHHs, 1 IXHS 4acToTa 3pocrae 3 BikoM. Ha yacTky miiom npunanae 031u3bKO MOJOBUHH 3JI0SKICHHX
MYXJIMH FOJIOBHOTO MO3Ky. [J1io0acToma noeiHye B o001 pucH Hal3JI0sIKICHIIINX HOBOYTBOPEHb, BKIIFOYAI04H BUCOKHIA
piBeHsb nponideparii, aHrioreHe3y i iHBa3UBHOCTI.

BaxxmuBumu [u1st pocTy 1iioM (akTopaMu € CTPeC €HI0IUIa3MaTHYHOTO PETUKYJIYMY Ta TiIOKCisl, Ki 3MiHIOIOTh
PiBEHB eKcIpecii THCSY FeHiB 1 MM 3a0e3MedyIoTh 3JI0SKICHUH piCT, 2 TOMY ITOLTYK HOBUX I'€HiB-MillIeHEeH CIPsIMOBaHUH
TIepeBaYKHO HA CUTHAJIBHI IIJISIXH LILOTO CTPECy Ta Tinokcii. MiToXoHapii B IIbOMY IUIaHI € 0COOIMBUM 00’ €KTOM, aJiKe
e mouiyHKIiOHABHI OpraHemy, SIKi KOHTPOJOIOTh He JIUIIEe EHEPreTHKY I aIorTo3, a i mporecH mporideparii.

Mertoro pobotu OyIT0 JOCTIAWTH BIUTUB TIMOKCIi HA €KCIPECiio SICPHUX TeHIB, MO KOAYIOTh MITOXOHIpialbHi
mpoTeinu, y kirituHax nriomu diHii U87 3a ymos npuraiueHHs IRE1 (inositol requiring enzyme-1), sIKuif € eHTpaTbHAM
MeiaTOpPOM CTPecy €HAOIUIA3MaTHIHOTO PETUKYITYMY 1 KOHTPOJIOE IpoIiecH Ipoidepartii Ta poCcTy MyXJIHH.

BceranoBneHo, MmO TIMOKCis crenu¢pivHO 3HIDKYBalla EKCIpEcilo TeHiB MajaraeriaporeHasn 2 (MDH?2),
MarmikeH3uMy 2 (MEZ2), MiTOXOHOpiaJdbHOI ITyTaMiHO-OKCaloonToBoi TpaHcaminasu 2 (GOTZ2) ta cybommuwmii B
cykuuHataerigporenazu (SDHB) y KOHTpoIbHUX (TpaHC(IKOBaHUX BEKTOpOM 0e3 BCTaBKM) KIIITHH TTioMd. BogHouac
piBens ekcmpecii reHiB NADP™-3anexHoi MiToxoHApianeHOI i3omuTparaeriaporenasu 2 (IDH2) ta cybomuaumi D
cykuuHataerigporenaszu (SDHD) y gociiKyBaHUX KIIITHHAX 32 YMOB TilTOKCii TOMITHO HE 3MiHIOBaBCSI.


mailto:ad-5@ukr.net

MonekynspHa Ta kniTuHHa Gionorisa -129 -

BcranosneHo, 1o npuraideHHs GpyHkuii curaaigpHoro en3umy IRE1 y knitiaax rmiomu ntinii U87 nocnabnoBano
edexr rinokcii Ha excripecito reniB ME2, GOT2 1 SDHB, a Takox poOuIto 4y iInBUM /10 Tinokciiren /[DH?2. Excripecis Bcix
JIOCIIJDKEHNX TeHiB Oyiia 3anexHoro Bix IRE] onocepenxoBaHOro CUTHAIIOBaHHS ITij1 4ac CTPECY €HO0IUIa3MaTHYHOTO
peTukynymy, ockibky npurdideHns IRE1 icToTHO 3HMKYBaio TXHIO eKCHPECiio 3a yMOB TiMOKCiI, 32 BUHATKOM I'eHa
IDH?, piBeHB eKCIIpecii SKOTO CTPIMKO 3pOCTaB.

TakuM 9rHOM, 3MIiHH DPiBHSA €KCIpecil sIepHUX TeHiB, aki konaytoTs mporteinm ME2, MDH2, IDH2, SDHB,
SDHD ta GOT2, MOXIINBO, BiIA3EpKaIIOIOTh META0ONIYHE IepenporpaMyBaHHs MITOXOH/Pii 32 yMOB TilOKCii Ta
CTpecy eHIOIUIa3MaTHIHOTO PETHKYIyMY, orocepenkoBaHoro IRE1 curHanbHUM OUIIXOM, 1 KOPEITIOIOTH 31 3HMKEHHSIM
npomnideparii KITITHH DIIOMHU 32 YMOB IpUTHIdeHHS QyHKIIT ea3umy IREL.

Jumypa C.A."2, IIporononos M.B.%, Baxoaa B.I'.%, SIpmosok C.M.2

IN SILICO BU3SHAUEHHS HOBUX MOJIEKYJISIPHUX MIIIEHEN
Y KLEBSIELLA QUASIPNEUMONIAE

!Kuiscoruil nayionansnuti ynisepcumem imeni Tapaca [lesuenxa
eyn. Bonooumupcoka, 60, m. Kuis, 02000, Yxkpaina
2Iuemumym monexynspunoi oionozii i eenemuxu HAH Yxpainu
8yn. Akademixa 3abonomuoeo, 150, Kuis, 03143, Vkpaina
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Dymura S.A., Protopopov M.V., Bdzhola V.G. and Yarmoluk S.M. /N SILICO IDENTIFICATION OF NO-
VEL MOLECULAR DRUG TARGETS OF KLEBSIELLA QUASIPNEUMONIAE. The main aim of this study was to
identify novel potential drug targets of Klebsiella quasipneumoniae ATCC 700603. Multistep bioinformatic proteome
analysis was performed to find molecular targets for further drug design research. As a result, two potential drug tar-
gets - type-1 fimbrial protein subunit A and phospholipid-binding lipoprotein MlaA were identified. Three-dimensional
structures of these proteins were built with homology modeling.

Klebsiella quasipneumoniae — TpaMHeraTHBHa OaKTepis, IO CHPUYHMHSIE HU3KY BAXKUX OMOPTYHICTHIHHUX
3aXBOPIOBaHb: 3allaJICHHS JIeT€Hb, CETICHC TIEYiHKH, 1H(EKI[i1 CEeHOBUBITHUX IUIAXIB 1 T.II.

3axBOpIOBaHHS, CIIPUYMHEHI UM TAaTOTCHOM, XapaKTEePU3YyIOThCS BUCOKOK CMEPTHICTIO, 30KpeMa, YIPOIOBK
2014-2017 pp. y JikapHi Opyd MEIUYHOMY YHIBEPCHUTETI Ta B MDKHApOAHOMY MEIMYHOMY LeHTpi micrta CaiTamu
(Anownis) momepnu 11 % naunieHTiB yHacniJOK XBOpoO, acouiioBanux i3 K. quasipneumoniae.

VY 2000 p. BusBunm, mo mram K. quasipneumoniae ATCC 700603 € MyTsTUPE3UCTEHTHUM JI0 aHTHOIOTHUKIB 13
OKCUMIHO-[B-J1aKTaMHOI0 (DYHKIIOHAIBHOIO TPYIIO0 (aMITiUIIIHY, IIe(IIogoKCHMY Ta iH.).

3 ommsimy Ha Te, mo 3 1968 i mo 2017 pp. He 3aMpONOHOBAaHO HOBMX KJIAciB aHTHOIOTMYHHUX 3acOo0iB I
TPaMHETaTHBHUX IIaTOT€HIB, a HIBHIKICTh BHHHKHEHHS DE3UCTEHTHOCTI 3pOCTa€, INMONIYK HOBHX MilleHEeH JuIs
pamioHarsHOI PO3POOKH MPOTHMIKPOOHHUX 3aCO0IB € aKTyalbHUM 3aBIaHHSM.

Mertoro mi€i pobotr OyB MONIYK HOBHX OUIKIB-MiIlICHEW i MONENIOBAHHS IXHIX TPUBHMIPHHUX CTPYKTYp IJIS
MOJABIIOTO PAIliOHANBEHOTO H3aifHy OiOJIOTiYHO aKTHBHHX CIONYK HPOTH K. quasipneumoniae. JIns TOCATHEHHS
MeTH OyJH 3aCTOCOBaHI IHCTPYMEHTH JIiHIHHOI Ta CTPYKTypHOI OioiH(popMaTHKy.

3a momomororo GararocrafiifHoro anamily mpoteomy K. Quasipneumoniae (mo Hamigye monan 5000 6inkiB)
0ys10 BU3HAYCHO 8 OLIKIB, III0 HE TOMOJIOTIYHI 10 JTIFOACHKHX OLIKIB 1 BOJHOYAC € BAKIIMBUMH IS BUKUBaHHS OakTepil.
[MpoanainizyBaBIy JIoKaji3alito HuX OUIKIB y KIIITHHI, SIK HAWNEPCIEeKTUBHIIII Oyjau BUOpaHi IBi HOBI MillIeHI IPOTH
K. quasipneumoniae: ninonporein MlaA ta cyboaunmus A ¢imOpunspaoro npoteiny I tumy. J{ns uux 6inkiB Oynu
no0y/1oBaH1 MOJIEI MPOCTOPOBOI CTPYKTYPH METOIOM F'OMOJIOTTYHOTO MOJISITIOBaHHSI.

TakuM 4MHOM, Yy XOAi JIOCHiJUKEHHS OyJ0 IpOaHali30BaHO IMPOTEOM MAToNOriyHOro IurTamy Oakrepii K.
quasipneumoniae ATCC 700603, 3HalizeHo 1Ba OLTKH, 110 € ITOTEHIIHHUMH MILICHSMH JUIs pO3pOOKH IPOTUMIKPOOHUX
Mpenaparis, a TAKOX 3aITPOIIOHOBAHO MOJIEINI IXHBOT TPHBUMIPHOI CTPYKTYPH.

OTtpumaHi pe3ynsraru OyyTh BUKOPHCTaHI IS PAllioHAIbHOTO AU3aHHY CIIOYK i3 aHTUMIKPOOHOIO aKTHBHICTIO.

[JAyvooBuena JI., Pu:kuxkoBa M., 'apmanuyk JI., OctpoBebka I'.

3MIHA MITPAIIMHOI'O ITIOTEHLIIAJIY KJITHUH PAKY I'PYJIHOI 3AJI03U JIIHII MCF-7 3A BILIUBY
4-[(E)-2-®EHUUIETEHCYJIbO@OHAMIZIO]-N-I'TAPOKCUBYTAHAMIAY

HHI] «lncmumym 6ionoeii ma meouyunuy Kuigcbkozo HayionanvHoeo yrieepcumemy imeni Tapaca llesuenka
8yn. Bonooumupcoka, 64/13, m. Kuis, 01601, Ykpaina
lidadubovceva@gmail.com

Dubovtseva L., Ryzhykova M., Garmanchuk L., Ostrovska G. CHANGES IN MIGRATION POTENTIAL OF
MCF-7 BREAST CANCER CELL LINE UNDER INFLUENCE OF 4-[(E)]-2-PHENYLETHENESULFONAMIDO]-
N-HYDROXYBUTANAMIDE. The aim of the work was to investigate breast cancer cell line adhesion and migration
after introduction of novel hybrid compound 4-[(E)-2-phenylethenesulfonamido]-N-hydroxybutanamide (PSHA). It
was showed that PSHA decreases cell invasion potential and also modifies the adhesion of cells.

OpHi€l0 i3 HaWNEPCIIEKTHBHIIINX CTpaTeridi  po3poOKH  pi3HOMILIEHEBO-OPIEHTOBAHUX MPOTHPAKOBHX
TEpareBTHYHNX 3aC00iB € BHKOPUCTAHHS MOTEHIIIITHOTO JIIKapChKOTO 3ac00y, 110 MiCTHUTH /1Ba 200 Oinbine papmarkodopis
(pyHKIIIOHANBHUX TPYII), IO BIAOBIAHO MiFOTH pisHUME MexaHi3Mamu (Rakesh et al., 2018).
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VY Hammx HeNoaBHiX gociipkeHHsx (lyooBuesa ta iH., 2019) Bu3HaueHO e()eKTHBHICTH HOBOI 'OPHIHOT CIIOITYKH
4-[(E)-2-dpeninerencynpdonamino|-N-rinpokcudyranaminy (4-[(E)-2-phenylethenesulfonamido]-N-hydroxybutanamide)
(PSHA) i 3a¢ixcoBaHO [ifo I1i€1 CIOMYKH SIK aHTUIPOITi(hepaTHBHOTO i aHTHMETACTaTHIHOTO areHTa.

30UIbIIeHHS KiJBKOCTI MPUKPITUICHUX KIITHH B 000X - c(hepoinHii i MOHOMIAPOBIH - KINITHHHUX MOMYJISIIsIX
CTAaJIO MIACTABOO JUTS MIPOBEICHHS JOAATKOBUX JOCITIKEHB 100 MIrpamiifHOl aKTUBHOCTI KITITHH.

Mertoro poGoty Oyrmo mpoaHai3yBaTH MIrpamiiHHA MOTEHIIaNd KIITHH paKy TpyxHoi 3amo3u 3a mii 4-[(E)-2-
¢eninerencynpdonamino]-N-rinpokcuOyTaHaMiTy.

MirpariiifHuii MoTeHIiaN KITHH TOCIiIKyBaJl 3a JOIIOMOTOI0 TeCTy Ha 3apoctaHHs nmoapsnuan (Liang et al.,
2007). 3MiHu Mirparii KJIITHH 32 JOJaBaHHS CIIONYKH BH3HAYaId 3a JOIIOMOTOIO CIIELiaTbHOTO IMPUCTPOIO — KaMepH
Boiinena (Chen, 2005).

BusiBnieHo, 1110 JoCipKyBaHa CrollyKa IPUrHiYye MIrpamito KIITHH Y 30HYy 3apocTaHHst noapsinuHu. Tak, yepes
24 rox KyJbTHBYBAHHS y I'PYI MiciIs BIUIMBY i€ CIIOMYKH KUIBKICTh KIIITHH Y «paHEBii» MoBepxHi Oyja MeHIa, Hix
y BiJIIIOBITHOMY KOHTpOJII.

3a pesyabraraMy TeCTy Ha Mirpailiro B kamepi boiiieHa BCTaHOBJICHO, 110 KiTBKOCTI KIIITHH, SIKI MITPYBajH, B
KOHTPOJI Ta 3a Aii CIOJNYKH BiAPI3HAIOThCA Maike yaBidi. [laHi pe3ynbraT KOpENolTh 3 OTPUMAaHUMHU paHille, e
Ha MOJIETI in vivo MO0 BHCOKOMETACcTa3ylouoro IMTaMy HepeneruioBaHoi KapuuHoMmH sereHi Jlpoica 3adikcoBaHo
3HAYHUH MPOTHMETACTaTHIHUH eekT 1iei pedoBuHm (Zborovskii et al., 2018).

BusiBneno nmoctoBipHe 30imbIIeHHS anresii B MoHomapi Ta KITHHHUX cdepoimax mirii MCF-7, a Takox
MIPUTHIYEHHS MIrpaIiifHoro MOTeHIiay TpaHC(HOPMOBAaHHUX KIIITHH.

OTprMaHi eKcllepruMeHTalbHI JaHi cBiggar, mo BB cnoirykd 4-[(E)-2-deninerencyasponamino]-
N-rizpoxcuOyTaHaMil 3yMOBIIO€ 3HIDKCHHS MIrpaiifHOro MOTEHIIaTy MOHOIIAPOBOi KYJIBTYpH KIITHH, a IIe
OIMOCEPEAKOBAHO BKA3y€E HA MPUTHIYCHHS IHBA3UBHOCTI.

Taki BUCHOBKH MiJATBEPIXKYIOTh EPCHEKTUBHICTh MOJAJIBIIOTO JTOCIIDKEHHS 1 MOKJIMBICTh BUKOPUCTAHHSI L€l
CIIOJIYKH SIK aHTHMETACTaTHYHOTO 3aCO0Yy.

Kpunina O.1., Koau6o /1.B.
CTBOPEHHA I XAPAKTEPUCTUKA PEKOMBIHAHTHUX IMTOXIAHNX HB-EGF
3 MYTALIECIO B TETTAPUHO3B’ A3YBAJIbBHOMY JTOMEHI
JUJ11 BUBUEHHS PELIEIITOPHOI ®YHKIIII HB-EGF

Incmumym 6ioximii im. O.B. Ilannadina HAH Yxpainu
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Krynina O.L., Kolybo D.V. OBTAINING AND CHARACTERIZATION OF RECOMBINANT HB-EGF
DERIVATIVES WITH MUTATIONS IN HEPARIN-BINDING DOMAIN FOR STUDY OF HB-EGF RECEPTOR
FUNCTION. To study the receptor function of human HB-EGF two variants of gene encoding growth factor with
different mutations in the heparin-binding domain were cloned into eukaryotic expression vector pEGFP-N1 and pro-
karyotic vector pGEX-4T-1. Both mutant HB-EGF derivatives can interact with the subunit B of the diphtheria toxin
(DT), and, the affinity constant of HB-EGF_ is closer to the corresponding value of normal HB-EGF compared to HB-
EGF . The cellular model demonstrated that subunit B of DT interacts more intensely with mutant form of HB-EGF.

[TonibHO m0 emizepManbHOTO (akTOpa POCTY, TemapuHO3B’si3yBanbHHN pocToBuid daktop (HB-EGF) €
MIPEACTAaBHUKOM POJIMHH elmijiepMaibHuX (aktopiB pocty. MemOpano3askopena gpopma HB-EGF (proHB-EGF) mae
cneudiyny 3maTHICTh 0 peuenuii audrepiiinoro tokcuny ([AT) - ocHoBHOro ¢akropa maroreHHocTi 30yaHHKA
mudrepii Corinebacterium diphtheriae.

lemapuHO3B’s13yBanibHa UITHKA pocToBOro (hakropa posramosana mopsia i3 EGF-nonionum momeHoM, sikuid
BimmoBizmae 3a B3aemogiro 3 JT, Tomy Moxe crpustu acomianii perienrropa 3 T i Maru 3Ha4eHHS y 3a0e3Ie4eHH1
cTabinpHOCTI 1€l B3aemomii. MeToro pobGoTu Oyi0 NOCTIAWTH poib TemapuHo3B’s3yBanbHOi ninsakun HB-EGF y
3IATHOCTI B3a€MOMISITH i3 peKOMOIHAHTHUM TOXiTHIM JuQTepiifHOro TOKCHHY — cydornunaumneio B [T (SbB).

Ha mepmomy erarmi Gyi0 cTBOPEHO TeHETHYHI KOHCTPYKIIil HA OCHOBI €yKapiOTHYHOTO €KCIPECiifHOTO BEKTOpa
pEGFP-N1 Ta nmpokapiotnanoro Bexktopa pGEX-4T-1, sixi natots 3mMory excnpecysata HB-EGF 3 pisanmu mytanismu
B TeMIapUHO3B’ I3yBaAIbHOMY JOMeHi. Byio oTpumaHo 1Ba BapiaHTH MyTalliif y T€HI POCTOBOTO (hakTopa: 3 A€o
renapuno3s’asyBanbHoro nomeny (HB-EGF, ) Ta i3 3aMiHOI0 TO3MTHBHO 3aps/DKEHMX aMiHOKMCIIOT Ha ajaHiH
(HB-EGF_ ). ¥V npoxkapioTuyHiii cuctemi ekcrpecii Oylo OTpMMaHO i NpPOTEiHM Ta NPOBEAEHO iXHE MOPiBHAHHA
3 HopMmansHuM HB-EGF 3a nmormomororo iMyHO(EpPMEHTHOTO aHalizy Uil BU3HAYEHHS KOHCTaHT agiHHOCTI 10
pexomobinanTaoi SbB JIT. Byno BusiBieHo, mo mytantHi noxiani HB-EGF 3narHi B3aemonisatu 3i cyooaunurero B [T,
npoTe 3Ha4eHHs koHcTantH adinnocti HB-EGF € 6mwkuum 10 BianosigHoro sHadenHs HopmanbHoro HB-EGF,
nopienaHo 3 HB-EGF . Takum 9nnom, MyTaHTHa opMa Kpare 30epirac HarneHy koH(popmaniro HB-EGF, mo poouts
11 OLTBII 3pyYHOI0 MOAEILTIO IS HocimkeHHs penenTopHoi ¢pyrkmii HB-EGF Ha xmituHHIN Mozgeri.

Y momanemoMy oTpuMaHi KOHCTPYKIIii Ha ocHOBI BekTopa pPEGFP-N1 3acTocoByBamy asist TpaHChEKIil KIITHH
ninii MDA-MB-231 i3 Hokaytom reHa HB-EGF, m00 oTprMary momyssiii KIIiTHH, IO eKCIPECyIOTh (PIyopecIeHTHO-
MideHnH HopManbHUH 9u MyTanTHUE proHB-EGF Ha moBepxHi KimiTHH.

i xmituaM inkyOyBamu 3 pizHUME KoHIeHTpamisMu mCherry-SbB, micis goro aHamisyBasd 3a JOMOMOTOIO
npotokoBoi 1urodyopumetpii. Byno BusBIEHO, MO KIITHHH, SKi ekcrnpecyBaiu MmyTtantHy ¢opmy HB-EGF,
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XapaKTepU3yBAIUCS IHTEHCHBHIIIOO (ITyOPECLEHIIIEI0 MOPIBHSHO 3 HOPMAJIBHOIO (POPMOIO.

OtpumaHi pesyibTaTté cBimuarh npo Te, mo B3aemoxiss HB-EGF i3 remapancynegar mporeortikaHamMu Ha
MIOBEPXHI KJIITHHN MOXKE BIUIMBATH Ha KOH(OpPMaLilo BCi€l MOJIEKYJIH POCTOBOTO (hakTOpa Ta YaCTKOBO 3MEHIITYBaTH
HOTO JOCTYIHICTD JJIS JITaHTy.

Orxe, remapuHo3B’si3yBanbHa Ainsaka HB-EGF He € BusHauanpHOrO st B3aemoxmii 3 [T, 3are moxe Oytu
Ba)KJIMBOIO AJISI IPAaBUIIBHOT OpraHi3amii Jirana-pelenTopHOro KOMIUIEKCY.

Martuc 1.'2, Ipymannk H.'?, Cracuk O. B.2, Cracuk O. T'.!

POJIb TO3AKJIITUHHOI KOHLIEHTPALIIT I'JTIOKO3W Y TIIJITPUMAHHI
[TPOOKCUJIAHTHO-AHTUOKCUJTIAHTHOT PIBHOBATU
B EKCIIEPUMEHTAJIBHIN MOJIEJII XBOPOBH ITAPKIHCOHA
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Matys 1., Hrushanyk N., Stasyk O. V., Stasyk O. G. ROLE OF EXTRACELLULAR GLUCOSE CONCEN-
TRATION IN THE MAINTENANCE OF PROOXIDANT-ANTIOXIDANT BALANCE IN EXPERIMENTAL MOD-
EL OF PARKINSON’S DISEASE. The aim of our study was to analyze the effect of excess and deficiency of extracel-
lular glucose on prooxidant-antioxidant system of Ogataea polymorpha yeast model strain, constitutively expressed
human alpha-synuclein conjugated to green fluorescent protein. We observed that glucose deficiency caused accumula-
tion of ROS and products of oxidative modification of proteins and lipids, increased SOD activity in cells of wild-type
strain in late log-phase. 0,1 % Glucose in culture medium caused increasing activity of CAT and SOD, but decrease the
content of reduced glutathione and prooxidants in the cells of model strain.

XBopoba [Napkiacona (XII) — me moBinbHO Mporpecyrode XpOHITHE MYITFTH(PAKTOPHE 3aXBOPIOBAHHS HEPBOBOL
CHCTEMH, OCHOBHI CHMIITOMH SKOTO imeHTH(iKyroThcsa nume micis 3arudeni 50-80 % nodaminepriiHuX HEHPOHIB
YOPHOI PEUOBUHM (substantia nigra) mpoMikHOTO MO3KY. OnHi€T0 3 MpruuH po3BUTKY XI1 € aHoManbHa arperartis Oinka
O-CUHYKJIETHY, 110 1HAYKye (OpMYBaHHS IMTOIUIA3MaTHYHUX HEHPOHANBHHX BKIIOYeHb — Tinelb Jlei. 3amyckartu
mpoliec arperaitii aib}ha-CHHYKJICIHY MOXYTh BUIbHI PaMKalIH, sKi MOCTIHHO YTBOPIOKOTHCSA BHACIIIOK HMOPYIICHHS
pOo0OTH TMXAJILHOTO JIAHIIIOTa MITOXOHPIH.

Bigomo, mio y crapitounx HEHpPOHIB CIIOCTEPIraeThCsl IPHUTHIYEHHS TPAHCIIOPTY TeKCo3 1 TilmoMeTadolizm
niroko3u. Lle neprmii i BU3HaUaJIbHUI €Tan CTapiHHS MO3KY, SIKOMY BJIacTHBI JUC(YHKIIIS MITOXOHAPIH 1 MOPYIIEHHS
GioeHepreTHUHOTO OajaHcy.

Merta po0OTH - MpoaHaIi3yBaTH BIUIMB HAJUIUIIKY Ta Ae(iUTY MO3aKIITHHHOI ITTFOKO3H HA CTaH IPOOKCHIaHTHO-
AQHTHOKCHJIAHTHOI CHCTEMH KIIITHH MOJIEJIFHOTO mTaMy OpikKiB O. polymorpha i3 KOHCTUTYTUBHOIO €KCIIPECI€I0 reHa
anb(a-CHHYKICTHY JTIOIMHN, KOH IOTOBAHOTO 13 TEHOM 3€JICHOTO (NTyOpeCleHTHOTO OiKa. AHai3 3MiHCHIOBAIIN Y TBOX
gacoBux Toukax (15 i 40 roxm), sKi BiAOBIganw paHHii 1 mi3HINA JorapudMidHii (hazi pocTy KyIbTypH.

3a mgomomororo (iyopecueHTHOTO OapBHUKa 2',7'-muxiopdiyopecreiny miamerary Oymno MpoaHaTi30BaHO
HasBHICTh akTUBHUX (GopMm okcureHy (ADO): HaWBUIIMK BMICT CHOCTEpirajyl y KIITHH IITaMy AWKOTO THILY,
KyJIBTHBOBAHOTO 32 YMOB JIIMiTyBaHHS IJIIOKO3H, B 000X 9aCOBHX TOYKaX.

PiBHI nMOKa3HUMKIB NPOOKCHAAHTHOI JIaHKK (kapOoHuIbHI rpynu OinkiB, THK-nmo3utuBHI npoaykTu) 3pocranu
y KITHH IITaMy JIUKOTO THUITy 31 30UIbLICHHSM 4Yacy KyJbTHBYBaHHS Ha CEpelOoBHULI 3 Ae(dilMTOM INIIOKO3H, a
KJIITHHH MOJIENIBHOTO INTaMy Iajdd HPOTHISKHHH edekT. 3 Takow X JWHAMIKOIO BigOyBaJMCS 3MIHHM BMICTY
BIZIHOBJICHOTO 1 OKMCHEHOI'O IIyTaTiOHy B 000X MOCITIPKyBaHHMX MITaMiB. Y Mi3HiHM jorapudmiyHii ¢asi akTHBHICTh
cynepokcuucmytasn (COJl) 3HauHO 3pocTana y KIITHH LITaMy AWKOTO THUIY, a y KIITHH MOJEIIBHOTO ILITamy,
HaBIIaK{, TPOXM 3MEHIIyBajacs. 32 yMOB Ne(IIUTy IIIOKO3M IITaM JUKOTO THITY XapaKTepWU3yBaBCs ITiJIBUICHUM
piBHEM BigHOBIICHOTO TiTyTaTiony i aktuBHOCTI COJl, mpu 1iboMy akTHBHICTH Karanasu (KAT) 3HKyBanacs.

OTXe, y KIITHH IITaMy JAAKOTO THUMY 31 30UIbIIEHHSIM TPUBAIOCTI KyJIbTUBYBaHHS 3pocTana akTuBHiCTE CO/l,
OHaK TakoX HakormmuyBanucsi ADPO Ta TMPOXYKTH OKHCHOI Momuikarii OUIKiB i mimimgiB. Y KIITHH MOAEITHHOTO
mrTaMy y mi3HIN morapudmivnii ¢asi 3poctana aktuBHICTs KAT 1 CO/l, mpu 11s0My 3HMKYBAIXCS PiBHI BiTHOBICHOTO
TIyTaTioHy, KapOoHITHIX Tpyn OinkiB 1 TBK-03UTHBHUX POIYKTIB.

Haxapenko M., Jlaroaumok L', Crapoay6 I'.2, Tpersik H.%, Binbko H.!

MOPDOJIOTTYHA XAPAKTEPUCTUKA TTEMOIIOETUYHUX KJIITHH-ITOIIEPEAHMKIB XBOPUX
HA MIEJTOAUCIIIACTUYHUI CUHPOM Y KVJIBTYPI KJIITHUH IN VITRO

! Hayionanonuii yrnisepcumem «Kueso-Mozunancvka akademiny
eyn. I” Crosopoou, 2, m. Kuis, 04070, Yxpaina
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Pakharenko M., Lahodniuk I., Starodub H., Tretiak N., Bilko N. MORPHOLOGICAL FEATURES OF

HEMATOPOIETIC PROGENITOR CELLS OF PATIENTS WITH MYELODYSPLASTIC SYNDROME IN CELL
CULTURE IN VITRO. Myelodysplastic syndrome is a group of heterogeneous clonal diseases characterized by inef-
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fective hematopoiesis, dysplasia, and an increased risk of transformation to acute myeloid leukemia. The bone marrow
of 22 patients with MDS (refractory anemia with excess blasts I) were cultured for 14 days in semisolid agar medium.
It has been found that bone marrow progenitor cells of patients with MDS have a reduced ability to colony and cluster
formation, as well as the presence of cellular aggregates of altered shape and composition (with fibroblast-like cells).

Mienoaucmnactuanuii cuaapoM (MJIC) —rpyna rereporeHHUX KJIOHATLHUX 3aXBOPIOBaHb, B OCHOBI SIKUX JICKUTh
ypaxXeHHs FTeMOIIOETHYHOT CTOBOYPOBOT KiIiTHHY a00 11 kiiTiH-nonepeanukis (Imy3man, 2018). MJIC xapakrepusy€eTsest
Hee(PEKTHUBHUM I'€MOIT0E30M, JAUCIUIA3I€I0 OHIET 200 KITHKOX T'JIOK KPOBOTBOPEHHS Ta MiBUIICHHM PU3UKOM TIEPEXOTY
B TOCTpPY Mi€JoinHy JelikeMito. Takox crioctepiraeTbes MiJBUIICHA Yy TIUBICTh KIITHH-NONEPEIHHUKIB JI0 allonTo3Yy,
[0 MPU3BOIMTS JI0 ITUTOMNEHIi. MeTa 11i€1 poO0TH - BU3HAYUTH OCOOIUBOCTI FEMOMOCTUYHUX KITITUH-TIOTICPEIHUKIB ITi]]
yac MJIC y KynbTypi 3 HalliBpiIKoTo arapy in vitro.

JocnimxyBanu kictkoBuid Mo3ok (KM) 22 manientis i3 MJIC, a came pepakTrepHOI0 aHEMIEO i3 HAIUIIIKOM
onacriB (PAHB I). /liarHo3 BCTaHOBJIIOBAJIM HA MiICTaBl KIIIHIYHAX JAHUX i JJA0OPATOPHHUX TOCIIIKEHD BiIIOBIIHO 10
MDKHApOAHOI cTaTHCTHYHOI Kitacuikarii 3axsoproBans 10-ro nepersaay (3 yrounenssM Big 2008 p.).

KM pozainsn y rpagienTi minsHOCTi Hystopaque (1,077 r/mi ) (Sigma, CIHA), TpukpaTtao BigmuBanu y PBS
(Sigma, CILIA) Ta KynbTUBYBasm IpoTsroM 14 1i6 3a ymos abcomoTHoi BosorocTi, 5 % CO,1a37 °Cy cepenosumi DMEM
(Sigma, CIIA) 3 nomaBarusam 20 % FBS (Sigma, CIIIA), 1 % anTubioTrkis (MeHIMIIH/CTpenTOMINNH) i L-rmyTaminy
(Gibco, CIIIA), 3,3 % arapy (Difco, CIIIA) i 50 Hr/mi1 rpaHyJI0LHTAPHO-MAKPO(haralbHOrO KOJIOHIECTUMYITIOBAILHOTO
¢axropa (PeproTech, CIIIA). OTpumani KIITHHHI arperati A0CIiIKyBalH ITijl iHBepToBaHUM Mikpockoniom (Olympus
CK-2, SInoHis) i3 mogansium 3adbapeiaeHHsIM 3a [lanneHreiiMom.

Amnaniz 22 3paskiB kictkoBoro Mo3ky xBopux Ha MJIC (PAHB 1) mponemoHCTpyBaB 3HM)KEHY 3[aTHICThH 10
KOJIOHi€- Ta KJIACTEPOYTBOPEHHS MOPIBHAHO 3 KoHTposieMm (3,1+0,8 Ta 5,2+1,1 Ha 1x10° eKCIIAaHTOBAHUX KJITHH i
39,2+3,1 ta 64,5424 Ha 1x10° eKCIIaHTOBAHUX KIIITHH, BiIOBIIHO).

KpiM TOro, B HEBENMKHX KiJBKOCTAX BHSBISUIM KONOHII 3 (ibpobnactomonionux wimitud (1,2+0,1 Ha 1x10°
EKCIUIAaHTOBAHUX KIIITHH).

Takox HEOOXiTHO 3a3HAYUTH, IO BCi MOP(OIIOTIUHI KIIOHU BUPI3HAIUCS HETIPABIIIFHOIO (POPMOFO TTOPIBHSHO 3
KIIITHHHAMH arperatamMy 3a yMOB HOPMaJIbHOT'O KPOBOTBOPEHHS.

OTXe, KIITHHH-TIONEPETHUKNA KiCTKOBOTO MO3Ky marieHTiB 3 MJIC MaioTh 3HIKCHY 30aTHICTH 1O KOJIOHi€- Ta
KJIAaCTEPOYTBOPEHHS, a iXHi KJIITHHHI arperatd MaloTh 3MiHEHI (OopMy Ta CKIal.

IIporononos M.B., Bnosiu B.C., Jlykamos C.C., Ctapocuna C.A., Bakoaa B.I'., Sipmosiok C.M.
AVPOHU SK IHT'IBITOPY ITPOTEIHKIHA3U CK2 JIFOJUHU

ITncmumym monexynaproi 6ionoeii i eenemuxu HAH Yxpainu
8yn. Axademixa 3abonommuoeo, 150, m. Kuis, 03143, Yxpaina
mykola.protopopov@gmail.com

Protopopov M.V., Vdovin V.S., Lukashov S.S., Starosyla S.A., Bdzhola V.H., Yarmoluk S.M. AURONES
AS HUMAN PROTEIN KINASE CK2 INHIBITORS. Protein kinase CK2 is a constitutively active highly conserved
serine/threonine kinase, which is evaluated drug target toward oncology diseases. Herein, we report the design, syn-
thesis, SAR studies and optimization of 2-benzylidenebenzofuran-3-ones (aurones) as a new class of nanomolar ATP-
competitive inhibitors of CK2. The best inhibitor in this study BFO13 has LipE value 4.9 with IC_ 3.6 nM.

IIporeinkinaza CK2 — me yOikBicTHYHA, KOHCTHTYTHBHO-aKTHBHA, CEPUH/TPEOHIHOBA POTEIHKIHA3A.

Ho cyberpariB CK2 nanexars 6mu3pko 500 OinkiB. CK2 po3misaaroTs SK MOTEHIIHY MIIIeHb I pO3pOoOKH
JiKapchKUX 3ac00iB TPOTH OaraThoX 3aXBOpPIOBaHB. 30KpeMa, mporeinkiHaza CK2 e BamimoBaHoio MilIeHHIO IS
PO3POOKH MPOTHPAKOBUX 3aCO0IB.

HesBakaroun Ha BUCOKHIA piBEHB 3a11iIKaBICHOCTI y po3po0iii iHribiTopis nporeinkinazu CK2, Ha cTanii KiliHIYHHX
JOCITIJpKeHb repedyBae smine ofuH iHrioitop — CX-4945. Takum ynHOM, po3poOKa HOBUX KiaciB iHribiTopiB CK2 e
aKTyaJIbHUM 3aBJaHHIM MEAMYHOT XiMii.

TonoBHa MeTa HAIIIOTO OCIIIKeHHS — po3po0ka HOBUX iHri0iTOpiB CK2 cepen moxiaHux O6eH301ieHOCH30hypaH-
3-oHy (aypOHY) ¥ ONTHMI3aIlis iXHIX (i3UKO-XIMIYHHAX BIaCTUBOCTEH.

st poro Gyito cuHTe30BaHO 51 moxinHe aypoHy. 3a pe3ynbTataMu 0i0XiMidHOTO TectyBaHHs 11 cromyk mManu
IC,, B HanoMONApHOMY Miana3oHi 3Ha4eHb. 3Ha4YeHHs JinoQineHoi epextnHoCTI (LipE) HaliedekTnBHImOi criomyku
BFO4 - 4,032 IC_;7,9 uM.

3 MeTOr0 MOKpaIIeHH JTIMOQiIFHOCTI 00paHUX CHOIYK Ha OCHOBI aHAJi3y 3aJIe)KHOCTI aKTHBHOCTI CIIOJIYK BiJ|
IXHBOI CTPYKTYpH OyJIO CHHTE30BaHO 86 HOBHX MOXiTHUX aypoHy. Cepen HUX BUABICHO 10 CIIONyK i3 HAHOMOJSIPHIMHA
snagennsamu IC, . 3navenns LipE cnomykm BFO13 nopismosano 4,9 3a 1C, 3,6 M, mo poGuts ii epexTBHEM
inriditopom CK2.

TakuM YUMHOM, Y XOIi OCII/KEHHS BCTAHOBJICHO, IO MOXiJHI aypOHY BHSBIAIOTh BHCOKY aKTHBHICTh LOJIO
nporeinkinazu CK2, a 3HaiiieHi CIONYKHU € IePCIIEKTUBHUMU LISl pO3POOKH Ha iXHil OCHOBI JIIKAPCHKHUX 3aCO0IB.
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BIIVIMB CITEPMIJIUHY HA AHTUOKCUJAHTHY CUCTEMY PEKOMBIHAHTHOI'O IITAMY APDKDKIB
OGATAEA POLYMORPHA 3 HAJJEKCIIPECICIO JIIOJCbKOI'O AJIbAA-CUHYKJIEIHY

! JIvsigcobruil nayionanshutl ynisepcumem imeni Isana @Opanka
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Sarai L., Stasyk O. V., Stasyk O. G. EFFECT OF SPERMIDINE ON ANTIOXIDANT DEFENCE SYSTEM
OF RECOMBINANT STRAIN OGATAEA POLYMORPHA WITH OVEREXPRESSION OF HUMAN ALPHA-
SYNUCLEIN. The purpose of our research was to investigate how different concentrations of spermidine affect the
prooxidant-antioxidant balance in cells of Ogataea polymorhpha model strain cultured under carbon source deficiency.
We noticed that introduction of spermidine into the cultural medium at 2 mM concentration in general has a negative
effect on the growth characteristics of the yeast. Though when spermidine was added to the cultural medium at concen-
trations of 1 mM and 2 mM, we observed that the content of reactive oxygen species in cells both of model and wild
type strains was lower than that of cells that were cultured with glucose deficiency without polyamine addition. Also
we analyzed other indicators of oxidative stress.

Bimomo, mo mopyIieHHsT IPOOKCHIaHTHO-aHTHOKCHAAHTHOTO OaNaHCy IMOCiNae OfHY i3 KIFOYOBHX TO3HUILH Y
niepediry xBopoobu [apkincona (XI1).

Amxe cepell MEPBUHHAX MOJEKYSIPHHX 3MiH y Jo(haMiHeprifHUX HEHpOHAaX, IO JIETeHepYyIOTh, BHIUIAIOTH
301NbIIEHHS BMIiCTY akTUBHUX (opM okcureHny (ADO) i, sik HACHiI0K, OKUCHY Moau(iKallito JIiniiiB 1 OiKiB, 30Kpema,
anbda-CHHYKIIETHY, IKUH € OCHOBHMM KOMIIOHECHTOM Tl JIeri.

VY cBoto uepry, 1 aeeKTH MPU3BOIATE 10 HEHPO3aaleHHs, a TAKOXK 0 TUCHYHKIIT MITOXOHPIH, [0 TTOCHITIOE
BupoOnenHss ADO i BpewTi Npu3BOAUTh A0 3arnoeni HeipoHiB. Po3yMiHHsI 3B’ SI3KiB MiXK IIpoLIecaMHu, 1110 Bi10YBaOTHCS
y Heliponax mij yac XII, 3 OKCHIAaTUBHUM CTPECOM SIK MOKJIMBHM 3arajbHUM 3HAMEHHUKOM, IO JICKUTb y TXHIN
OCHOBI, HEOOXiZIHE IJIs1 PO3POOKH KpAIIMX TEpPareBTUYHUX CTpaTerii, HANPHKIAJ, 13 BUKOPUCTAHHIM PEYOBHH, SIKi
MaroTh aHTHOKCU/IAHTI BIACTUBOCTI.

Merta Hamoro MOCHiPKCHHS - MPOAHAi3yBaTH BIUIMB Pi3HUX KOHIICHTPAIH CHEPMiIWHY, BiIOMOTO CBOIM
HEUPOIPOTEKTOPHUM TIOTEHIIaJIOM i AHTHOKCHUJIAHTHUMHM BIIACTHBOCTSMH, Ha INPOOKCHIAHTHO-aHTHOKCHIAHTHHUH
OamaHc y KIIiTHHAX MoenbHOTO mTamy Ogataea polymorhpha. Kimitnau KyasTHBYBaNH 32 AePinuTy mxepena kapOoHy
(0,1 % mroKO3M B POCTOBOMY CEpeloBHINi), B yMoBax Haampoaykmii AQPO i miABHIIEHOI aKTUBHOCTI KOMIIOHEHTIB
AQHTHOKCHIIAHTOTO 3aXHUCTY.

Byno BcTaHOBIEHO, 10 32 HASIBHOCTI B KYJIBTYPAJIbHOMY CEPEIOBHIII CTIEPMiUHY KOHIIeHTpamieo | MM ta 2 MM
BMicT ADO B KimiTHHaX OyB MEHIINUM, HDXK y THX, IO KyJIbTHBYBAJIUCS B YMOBax Ae(ilUTy NIIOKO3U Oe3 JOolaBaHHS
nomiaminy. BHeceHHs y cepeioBHILe CriepMiTUHy KOHIIEHTpatiero 1 MM 3yMOBITIOBAJIO MiZBUILIEHHS BMICTY ITPOLYKTIB
MEPOKUCHOTO OKHCHEHHS JIIIIB JIMIIE Y MOJAEIBHOrO INTaMy, TOAI SIK BMICT KapOOHUNBHUX TPYIl, HaBlaku, OyB
HIDKYHMM, HIXK Y KITITUH 000X IITaMiB, BUPOIICHUX O€3 T0JaBaHHS MoJliaMiHy. 3a ToJJaBaHHs y CEPEAOBHUIIE CIICPMIHHY
KOHIIeHTpaIliero 2 MM BifOyBanocsi 3HW)KCHHS aKTHBHOCTI Karana3u Ta migsuiieHHsS BMmicty TBK-mosutuBHHX
HPOAYKTIB y KIIITHHAX 000X IITaMiB, a Takox 3poctaHHs akTuBHOCTI COJJ 1 BMicTy KapOOHUIBHUX CITOIYK OCHOBHOTO
Ta BIIHOBHOT'O XapakTepy Y KIITHH IUKOTO THITY.

TakuM YMHOM, CHEPMIIUH J0303aJIS)KHO BIUTMBAB Ha ITOKa3HUKHA aHTHOKCHIAHTHOTO 3aXHUCTY, CHPHYHHIOIOYN
MPOTHIICKHI €PEeKTH Y 000X JOCTIHKYBAHHUX IITaMIB.

Fedorko Yu.!?, Stasyk O. V.2, Stasyk O. G.!

EFFECT OF EXOGENOUS SPERMIDINE AND ARGININE DEFICIENCY
ON AUTOPHAGIC DEGRADATION OF HETEROLOGOUS HUMAN
ALPHA-SINUCLEIN IN OGATAEA POLYMORPHA STRAIN
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One of the main causes of neurodegenerative diseases is the aging, associated with inhibition of autophagy,
which supports cellular homeostasis by removing aggregates of proteins and damaged organelles. This process is the
most crucial for neurons because they do not proliferate and are unable to clear of part of protein aggregates during
division, unlike other cells.

Mechanisms of protein homeostasis, to which proteasomal and autophagic lysosomal pathways of degradation
are belonged, may play a crucial role in maintaining balanced “non-toxic” levels of alpha-synuclein. Today, a number
of factors have been identified that induce autophagy and help to clear cells from abnormal proteins aggregates and
damaged organelles. These factors are rapamycin, carbon and nitrogen sources deficiency (including glucose and amino
acids), polyamines (spermidine). It is well known that spermidine plays an important role in maintaining of normal
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brain functions and protecting against neurodegeneration. Spermidine protects against age-related memory loss and loss
of motor activity by increasing autophagy and “rejuvenating” synaptic sites.

The purpose of our studies was to investigate the possibility of using exogenous spermidine and arginine
deficiency as inducers of autophagic degradation of recombinant human alpha-synuclein in model strains of the yeast
Ogataea polymorpha. In our work, we used a recombinant O. polymorpha strain with a deleted argininosuccinate
synthetase gene, and constitutively expressed human alpha-synuclein gene conjugated to a gene of green fluorescent
protein. We used Western blot analysis, fluorescence microscopy, and reverse transcription PCR to clarify the time-
dependent alpha-synuclein content and cell morphology of the strain under culturing at exogenous arginine limiting,
and with addition of exogenous spermidine, and to analyze expression levels of ATG1, ATG6, ATG7 and ATGS, that are
involved in autophagy.

It was found that spermidine (in concentration 4 mM) added to culture medium, which contained 1 % glucose
and 60 mg/l arginine, did not cause a marked decrease in the content of heterologous alpha-synuclein in yeast cells.
However, there was an abnormal increase in the size of vacuoles, which indirectly indicated activation of autophagy.
Moreover, arginine deficiency contributed to partial degradation of heterologous alpha-synuclein. Analysis of the
expression levels of ATG1, ATG6, ATG7, and ATGS genes revealed that spermidine significantly affected the expression
only of ATG6 in model O. polymorpha strain. Therefore, our next studies will focus on searching optimal concentration
of spermidine which will be non-toxic for yeast cells and effective for induction of degradation of non-aggregated forms
of alpha-synuclein.

Shcherbina V., Gordiienko 1. and Shlapatska L.

CD150 AND CD180 RECEPTORS ARE NEGATIVE REGULATORS OF IL-10
EXPRESSION AND SECRETION IN CHRONIC LYMPHOCYTIC LEUKEMIA B CELLS
R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology, NAS of Ukraine
45, Vasylkivska St. Kyiv, 03022, Ukraine
L_knolodniuk@ukr.net

Chronic lymphocytic leukemia (CLL) progression is strongly dependent on combination of extracellular signals
obtained by malignant B cells in local tissue microenvironment. High level of cytokine expression in B cell malignancies
is associated with disease progression, drug resistance and unfavourable clinical outcome. Based on above, finding
a way to downregulate cytokines expression levels is a prominent direction to control CLL progression. Important
prognostic value for CLL is expression levels of immunosuppressive IL-10 and anti-inflammatory IL-6 by malignant
B cells. It was shown that CLL patients are characterized by higher levels of IL-6 and IL-10 in plasma compare to
healthy donors. Besides, CLL patients with high IL-6 and IL-10 levels have lower overall survival rates and activation
of interleukin expression correlates with poor prognosis. Cell surface receptors are potential candidates for regulation
biological properties of CLL B cells. Our previous data show that CD150 and CD180 receptors are coexpressed and
colocalized on the cell surface of CLL B cells. In the case of CD150 and CD180 absence on the cell surface both
receptors were detected in the cytoplasm of malignant B cells. It was shown that CD150 and CD180 cell surface
receptors’ expression on CLL B cells correlate with mutation status of /GHV genes that reflects favourable clinical
outcome for patients. Therefore, the aim of our study was to explore whether CD150 and CD180 could be involved in
regulation of IL-6 and IL-10 expression and secretion in CLL B cells.

The study was performed on peripheral blood mononuclear cells isolated from 20 previously untreated patients
with CLLs. Flow cytometry, receptor's ligation using mAb, qPCR, western blot assay, ELISA and statistical analysis
were used in this study.

Based on flow cytometry analysis we selected for our research 10 CLL cases with simultaneous expression of
CD150 and CD180 receptors (CD150°CD180%) on B cells and 10 CLL cases with CD150-CD180" B cells' phenotype.
Basal IL-10 mRNA expression level was significantly lower in CD150*CD180" B cells compare to this in CD150
CD180r cells. However, it was no any difference in IL-6 mRNA expression between investigated groups. Although the
basal protein levels of both IL-6 and IL-10 were lover in CD150°CD180" CLL B cells. Ex vivo ligation of CD150 and
CD180 receptors alone and in combination in CLL B cells led to significant downregulation of IL-6 and IL-10 mRNA
expression level. Considering the fact that cytokines interact with other cells remotely we checked the secretion levels
of IL-6 and IL-10 after CD150 and CD180 ligation. We showed that CD150 and CD180 ligation ex vivo in CLL B cells
did not change the IL-6 concentration in culture medium but IL-10 secretion level was downregulated up to 2 times
compare to control. To determine the possible mechanism how CD150 and CD180 affect the IL-10 expression we paid
our attention on NF-kB signalling pathway for which the IL-10 is target gene. We found that simultaneous ligation of
CD150 and CD180 in CLL B cells ex vivo led to decreasing in the phosphorylation level of NF-kB inhibitor molecule
(IkBa) that may be possible mechanism to block the NF-kB signalling pathway.

Thus, based on ourresults, CD150and CD180 cell surface receptors are the negative regulators of immunosuppressive
IL-10 expression and secretion in CLL B cells. These data allow us to suggest that CLL with CD150"CD180"* phenotype

of malignant B cells could possess more favourable clinical outcomes than CD150-CD180-CLL.
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3ACTOCYBAHHS ITPAMIMEPIB IO PHK V MOJIEKYJISSPHO-TEHETUYHIA
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Buriachenko S. V., Stehnii B. T. APPLICATION OF PRIMERS TO RNA IN MOLECULAR-GENETIC IDEN-
TIFICATION OF HIN1 AND H7N9 STRAIN OF INFLUENZA VIRUS A. Influenza viruses belong to the family of
Orthomyxoviridae viruses, which are characterized by their segmented RNA-negative genome. The segmented influ-
enza virus genome causes it to be re-assorted in the host cells, leading to the emergence of new viruses. Some com-
binations of genes can cause viruses with pandemic potential. Selected primers and amplification mode for PCR. The
specificity of the method is determined.

Bipycu rpumy Hanexxats 10 poauHH BipyciB Orthomyxoviridae, siki XapaKTepU3yIOThCS CBOIM CETMEHTOBAaHUM
PHK-neraruBanm reHoMoM. CerMEeHTOBaHMH TE€HOM Bipycy TpHIy OOYMOBIIOE€ HOTO peacopTallifo y KIITHHAX
xa3siHa, 10 MPU3BOAMTDH JO MOSIBM HOBUX BipycCiB. Jleski komOiHamii reHiB MOXYTh CIPUYUHUTH TOSIBY BipyCiB A 3
MaHAeMi9HAM ToTeHITiaaoM. dakTopaMu BipyJIeHTHOCTI € MOKpUBHi Oiku remarmtotuHid (HA), Heiipaminigaza (NA),
0 3a0e3MMeuyIoTh MPUETHAHHS 10 KIITHHHU-Xa3s51Ha, Ta ¢akTop perutikaiii — Hykiaeonporein (NP). Pi3ai komOiHarrii
reHiB HA ta NA oOyMOBIIOIOTE Pi3Hi MiATHIN Bipycy rpuity A. Emi300Tito MokyTh BukIHKaTy mtamd HINT ta H7NO,
SIKi € BUCOKOBIpYJIEeHTHIUMH. ToMy po3po0Ka J1iarHOCTUYHUX TECT-CUCTEM JIS BUSIBJICHHSI TOYATKOBUX, PUXOBAHMX BiJl
ouel KIHIIMCTa MPOsIBiB XBOPOOH, € aKTya IbHUM 3aBAaHHSM CBITOBOi BipyCOJIOT1].

Merta i 3aBIaHHSA — MOJIEKYJIIpHO-TeHeTUYHA imeHTrdikaris Bipycy rpumy A mrtamiB HIN1 ta H7N9 y pizanx
OionoTriyHMX 3pa3kax, OTPUMAHMX BiJl XBOPOi MTHUII Ta TBAPWH, 3 BUKOPUCTAHHAM TpariMepiB 10 reHiB HA, NA ta NP,
miabip HaioLIbm edekTuBHOrO Metony ekcrpakifii PHK Bipycy rpumy A 3ajieXHO Bif 0i0J0TiYHOrO 3paska: HOCOBI
3MHUBH, 31MKPiOH cnru30oBuX, 10 % cycnensis JereHeBoi TKAHWHU Ta OPOHXIB, eKCyJaT Tpaxei, KyJIbTypa KIiTHH.

Buninenns Bipycnoi PHK mpoBonuiu 3 20 HocoBux 3MuBiB, 30 3imkpibiB, 15 cycmnensiit JereHeBOi TKAaHUHU
Ta OpoHxiB, 17 ekcynatiB Tpaxei XBopoi Ta 340pOBOi NTHUIl Ta TBapuH mopiBHy. Excrpakiito PHK npoBoxumm Tproma
MeTtogamu: M1 —3 Bukopuctanusam Habopy «Genolyse» (Hain Lifescience, Himeuunna), M2 — «Pean-bect ExcTpaxiusi»
(Peanbecrt, Pocist), M3 - «buokom» (OOO buokom, Pocist) Ta M4 - «Qiagen» (MoBio, Himeuunna). Ha 6a3i HHI]
IEKBM (XapkiB, Ykpaina) Hamu (bypsuenko C. B., Crerniii b. T.) po3poGiieHO TecT-CUCTEMY 3 BUKOPHUCTAHHSIM
npaiimepiB 10 BipycHoi PHK migrumis HIN1 ta H7NO. ITixibpano pexxumu amiutidikarii st nposeaeuus I1JIP y
pearbHOMY Yaci Ha TEPMOITUKIIEPI.

Y pesyabTati MpoBeaeHOr0 MOCIIIKEHHS BCTAaHOBIIEHO, 110 HaiuacTime BipycHa PHK Bu3HadaeThcs y 3paszkax
HOCOBHMX 3MHUBIB Ta 3imkpi0iB cim3oBoi mpu ekcrpakilii PHK Oynp-skum i3 manux meroni. Ilim yac mopiBHSHHS
yymuBicTs [IJIP-tecty mpu excrpakuii PHK metomamu M1 ta M4 cranoBuna 100 %, a mpu M2 ta M3 — 94,4 %. Ilpu
npoBeneHHi amrutidikanii PHK, orpumanux i3 3iKpiOiB CIM30BHX XBOPHUX TBAPHH, BCTAHOBJICHO BHCOKY Yy TIIHBICTh
npaiimepiB 10 BipycHoi PHK. Cnenndiunicts TecTy mepeBipsiiu Ha 0i0JIOTIYHUX 3pa3Kkax, OTPUMAHMX BifJl 370pPOBOi
ntuii Ta TBapuH. CrienudivHicTh npaitmepiB craHoBuiia 100 %. Y xomHomy i3 3paskiB PHK BipyciB rpumy A He
BU3HAYCHO.

Orxe, Bubip HamexxHoi PHK-mimeHi myke BakIuMBUH 11 CTBOpeHHs BucokocmernudigHoro I[LJIP-tecTy.
[TpaBuibHO WiAiOpaHi mpaiiMepu a0 BianoBiaaux AinsHok PHK-mimenei 3a6e3mneuyoTs crienudiqHicTh 1 9y TIUBICTh
TecT-cucteMu. OTpuMaHi pe3ynbTaTH AAal0Th 3MOTYy 3pOOMTH BHCHOBOK, IO 3aCTOCYBaHHs mpaiimepiB: HAS-
ACACCAGCCTCCCATTTCAG Ta CCCCCTCAATAAAGCCAGCA; HA10-GCCGCAAATGCAGACACATT
ta GCTGCCGTCACACCTCTATT; NA1-CAGGAGCCCATATCGAACCC ta CTTTGGGTCGCCCTCTGATT;
NAS-TGCAGGGATAACTGGCATGG T1a GCTCCCGCTGTCCAGATTG; NP5-GTGGTCAGCCTGATGAGACC,
KOMIUIEMEHTAapHHUX He MeHII HixX Ha 95 % 1o reniB HA, NA ta NP Bipycuoi PHK, Bizxirpae BaxJiuBy poJib y po3poOIii
[TJIP-TecTy Ist IIBUIKOI imeHTH(IKALIT.

BoiitoBuy M.', llnoma 1.2, T'onuapenko B.!, [TepersaTio T.!
BIUIMB AABEHTUBHUX BUIB POCJIMH HA YACEJIBHICTb IPYHTOBHUX MIKPOOPI'AHI3MIB

Tvsiscoruil Hayionanvnuil ynisepcumem imeni Isana @panka
eyn. I pyuiescokoeo, 4, m. Jlvsig, 79005, Vrpaina
’Benszvkuil onopHuil 3ak1a0 3a2anehoi cepednvoi oceimu I-1I1 cmynenie
nn. Yxpainu, 26a, m. Bens, Jlvsiscoka oonacms, 80062, Ykpaina
m.voitovych28@gmail.com

Voitovych M., Tsioma 1., Honcharenko V., Peretyatko T. EFFECTS OF ADVENTIVE PLANTS SPECIES
ON THE QUANTITY OF SOIL MICROORGANISMS. Effects of S. canadensis, H. sosnowskyi, A. artemisiifolia on
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the quantity of microorganisms of different ecological and trophical groups are studied. S. canadensis has the highest
effect on the quantity of bacteria, fungi and yeasts. The lowest number of bacteria was found in soil samples, isolated
from the rhizosphere of S. canadensis 1 A. artemisiifolia as a result of study of effects of adventive flora on the quantity
of microorganisms with the amilolytic activity.

IMommpeHHs aABEeHTUBHHUX BUAIB POCIHH 3a MEXIi IXHIX MIEPBHHHUX apealliB Ma€e TI00aIbHAN XapakTep i Moxe
CIPUYHHUTH HEOOOPOTHY EKOJIOTiuHY KaTtacTpody, HeOakaHi eKOHOMIYHI Ta colianbHi Hachiaku. Ha BinMiny Big Oi7b-
nrocti 3a0pyIHIOBAIbBHUX PEYOBHH AHTPOIOTEHHOTO MOXOKEHHS, SKi y MPUPOAHHX €KOCHCTEMax y XOi MpoLeciB
CaMOOYHIIICHHS 3a3BHYAlil PYHHYIOTBCS 1 BMICT SKHX KOHTPOJIOETHCS JTIOIMHOIO, Ty KOPIIHI OPTaHi3MU, SKi YCITIIIHO
3aCeNIUTICS, MOXKYTh CTBOPIOBATH 0i0JIOTIUHI MEPEIIKOAN, 3HUIIYIOUN aOOPUTeHHI BHIH, TOPYIIYIOUH CTPYKTYpy 0i0-
THUYHHX YTPYyNOBaHb, YaCTO 3 HellependadyBaHUMHU i He0OOpOoTHUMH HaciinkamMu. OKpeMi BUIU aBEHTUBHUX POCIHH
HETaTHBHO BIUTUBAIOTH Ha SKICHHUH 1 KUTbKICHUH CKIIaJ IPYHTOBHX MiKPOOPTaHi3MiB, 3HIXKYIOTh POIIOYICTh IPYHTY.

Meroto pobotu Oyio npoaHasi3yBaTH BIUIUB aJIBEHTUBHUX BHIIB pocnuH (Solidago canadensis L., Heracleum
sosnowsky Manden 1 Ambrosia artemisiifolia L.) Ha 4uceNbHICTh canpoiTHUX OaKTepiid, APLKIKIB, TUTICEHEBUX
rpu0iB, JeHITPUPIKYBATBHAX OaKTepiil i MIKPOOPTaHi3MiB 3 aMIOIITHIHOI aKTHBHICTIO.

3’sicoBaHO BIIUB S. canadensis, H. sosnowskyi, A. artemisiifolia na ancenbHiCTh MIKPOOPTaHi3MiB PI3HUX €KOJIOTO-
TpodiuHMX rpy!. BussieHo, mo HalOUIBIINKA BIUIMB HAa YUCEIBHICT OaKTepiil, rpubiB 1 ApLKIKIB Mae S. canadensis.
Po3paxoBaHo koedimieHT MiHepami3aIii-iMMo0iti3alii y mpobax rpyHTY, BiTiOpaHUX Yy MIiCISIX 3pOCTaHHS aIBEHTUBHIX
BUAIB pociiMH. Y Micui nomupeHHs S. canadensis BiH ctanoButh 0,30. Ile cBigquuTh Npo Te, MO y I'PYHTI Mporecu
MiHepaJi3alii BiZOyBarOThCS MEHII iHTEHCHBHO, ITOPIBHSHO 3 PpoOaMu IPYHTY, BiIiOpaHOTO Yy MICISIX MOMIHPeHHS H.
sosnowskyi 1 A. artemisiifolia. BcranoBneHo, 1mo HaiiOuIbIIe OCylIye i BUCHAXYE IPYHT A. artemisiifolia. YHacIiIoK
JOCIIDKCHHS BIUTUBY aIBEHTHBHOI (DIOPY HA YHCENBHICTh MIKPOOPTaHI3MIB 3 aMIUJIOMITUIHOIO aKTUBHICTIO HAIIMEHIITY
KIUIbKiCTh OakTepii BUABICHO y IPO0ax I'PyHTY, BiiOpaHoro 3 Micub 3pocTaHHs S. canadensis 1 A. artemisiifolia.

LoaoBansp B., Auapiiiuyk O.

OCTPIB 'AJIHAE3, MOPCHKA AHTAPKTUKA SK ITOJIII'OH
JJI51 BUBUEHHS PI3BHOMAHITTSA BAKTEPIO®AT'IB
Kuiscokuui nayionanvhuii ynieepcumem imeni Tapaca llleguenka
eyn. Bonooumupcoka, 64/13, m.Kuis, 01601, Yxpaina
holovanviktoria@gmail.com
Holovan V., Andriychuk E. GALINDEZ ISLAND, MARITIME ANTARCTIC AS ARESEARCH AREA FOR
STUDYING THE DIVERSITY OF BACTERIOPHAGES. Antarctica is the fifth largest continent on our planet, coun-
ting area of 14,200,000 km?. It consists mostly of rocks regions and 99,7 % is covered by ice and snow (Convey, 2008).
The temperature is usually below 0 °C during the whole year, except summer period, when soils melt. Due to the cause
of harsh conditions, microorganisms, which inhabit this area, have an extraordinary system of adaptation for surviving
in a critical environment (O’Brien, 2004). It is well known, that bacteriophages are the most numerous creatures on the
earth. The aim of our work was assessing the geographical spreading and revealing the role of viruses in the ecological
aspect and microbial communities in the unique environment of the Antarctic region.

AHTapKTHa € I’ ATUM HalOiIBIIMM KOHTHHEHTOM Ha 3eMJIi 3 riomero mosepxui 14 mud k2. Ileli KOHTHHEHT
CKJIaJIa€THCS B OCHOBHOMY 31 CKETIbHHX PETiOHIB, BiH Ha 99,7 % mokpuTHii moctidHuM 16010M i cHirom (Convey, 2008).
Temneparypa B AHTapKTHII IPOTATOM POKY 3a3BUYall 3anumaeThest HIpKI0r0 0 °C, 32 BUHATKOM JIITHIX MICSIIIB, KOJIH
TPYHTH BiATaBaloTh. Y 3B’S3KY 31 CYBOPHMH YMOBaMH MiKPOOPTaHI3MH, III0 KUBYTh Ha KOHTHHEHTI i Ha OCTPOBAax,
MAaIOTh YHIKaJIBHI cTparerii aganTamii 1yt BIKUBaHHS y KpuTHaHoMy cepenoButi (O’Brien, 2004).

Jis BuB4eHHS reorpadidHOTO MOMUpPEeHHs OakTepiodariB MpoBeneHo Bigdip 3pa3KiB MOXy Ta IPYHTY 3 PETrioHY
APreHTHHCHKUX OCTPOBiB, MOpCchka AHTapKTHIA.

Kiimatuanai  0coOMMBOCTI  3aXiMHOTO y30epexoks AHTApKTHYHOTO TBOCTPOBAa Ta MPHIEIIIMX OCTPOBIB
00yMOBJICHI TaHIBHAM TEPMiYHIM BILUTUBOM THXOOKEaHCHKOTO cekTopa [liBgeHHoro okeany i 0coOIMMBOCTAMU penbedy
BOTO perioHy AHTapkTuau. MicueBuil KiiMarT BH3HAYAEThCA SIK CyOaHTapKTUYHMH, okeaHiyHni (I'oBopyxa, 1997,
Tumodees, 2003) a6o momipauii (y mexax IliBnennoi ITomsproi obmacti) (Atrac AHTapkTuku, 1968), 3 BiZHOCHO
BHCOKOIO TEMITEPaTyPOIO Ta BOJIOTICTIO MOBITPSA, 3HAUHUMHE cyMaMu omafiB (400—600 MM Ha piK) | CHIIBHUMH BiTpaMHu.
Came depes maHyBaHHS MOPCHKOTO KITIMATy PaiioH 3aXiTHOTO y30epexoks AHTApKTUIHOTO MTBOCTPOBA BiJl BEPXiBKH Ta
MPWIETIINX apXilesariB Ha MiBHOYI /10 3aTOKM MaprapuTy Ha TiB/IHI BUIIJICHO B OKpeMui Oioreorpadidauii pailon —
Mopceky Artapkruky (Riffenburh, 2007).

Hingakamu BigOopy Oymu: MarinaPoint (S 65.245700°, W 64.256200°); PenguinPoint (S 65.248750°,W
64.240040°); PigeonPoint (S 65.251000°, W 64.242633); StellaPoint (S 65.247880°, W 64.253380°); CarolinaPoint (S
65.249330°, W 64.252960°); SternaPoint (65.251350°, 64.252460°); CorniceChannel (S 65.251794°, W 64.244999°).
Ha3Bu ninstHOK BKa3aHO BiMMOBiTHO 10 KapTyBaHHS 0. [aminae3 1Y HamionansHuii aHTapKTUYHNAN HAyKOBUI HEHTP
MOH VYxpainu (ITapnikosa, 2019).

3 BigiOpanoro marepiainy Ha AinsHKax o. [aminaes BumineHo Oakrepiodaru. BeranosieHo ixai Mopdomoriui
Ta OlOJOTiUHI BIIACTHBOCTI. 3a pe3yiabraTaMy eNeKTPOHHOI MIKpOCKomii y mepeBakHil Oinpmiocti Gakrepiodaru



MikpoGionorisi, Bipyconoris Ta iMyHonoris -137 -

Hanexarb 70 nopsinky Caudovirales i cranoBnsath Oinbiie 80 %. BiqHOCHHMI PeHTHHT YMCEIBHOCTI POIUH (ariB
nopsinky Caudovirales 3a KUTbKICHUM CKJIAJIOM PO3IIOUIMBCS MK TIpeAcTaBHUKamMu poauH Siphoviridae, Myoviridae,
Podoviridae.

Joopsincbka 1., AABopcbka I'., Mopo3s O., I'natymn C., KBac 1., Myapikys /I.

BILJIMB KAJIIM BIXPOMATY HA BIJIHOBJIEHHS CIPKOBIJJHOBJIFOBAJIbHUMU
BAKTEPISIMU DESULFUROMONAS SP. UIOHIB HITPATY M HITPUTY
Jlvsiscoruti Hayionanvhutl ynigepcumem imeni leana @panka
syn. I pyuescovroeo, 4, m. Jlvsis, 79005, Yrpaina
oksana2018r@gmail.com

Dobrianska 1., Yavorska G., Moroz O., Hnatush S., Kvas 1., Mudrikuv D. THE INFLUENCE OF POTAS-
SIUM DICHROMATE ON REDUCTION OF NITRATE AND NITRITE IONS BY SULFUR REDUCING BACTE-
RIA DESULFUROMONAS SP. Sulfur reducing bacteria, capable to reductive transformation of different dangerous
pollutants, are used in biotechnologies of complex purification of environment. That’s why the purpose of this work was
to study the influence of potassium dichromate on reduction of nitrate and nitrite ions by bacteria Desulfuromonas sp.,
isolated from Yavorivske Lake. It was established that potassium dichromate inhibits the biomass accumulation, nitrate
or nitrite ions reduction by Desulfuromonas sp. after simultaneous addition into the medium of NaNO, or NaNO, and
K,Cr,O.. Nitrate and nitrite ions slightly influenced on dichromate ions reduction by bacteria.

[IpommcOBi CTOKH, IIAXTH, 3aTOIDICHI Kap’€pH POAOBUIL CipKH (03epo SIBOPIBCHKE) MICTATH, OKPIM TOKCHYHHIX
cynb(yp- 1 HITPOTEHOBMICHUX CIIONIYK, HOHM Ta OKCOAaHIOHH METaliB, 30KpeMa, XpOMaTH. XO04a XpPOM € OIHUM
13 HaWmomupeHImuX eneMeHTiB 3eMHOi kopu (100-300 mr/r), iioro HarpomamxkeHHs y Oiocdepi € pesymsratom
anTponioreHsoi nisuieHocTi (Viti et al., 2014). Cr(VI) (y ckmangi xpomariB i 0iXpomariB) — pPO3UMHHHH, IyXe
TOKCHYHMH JUIS )KMBUX OPraHi3MiB, MyTareHHUH 1 kaHueporeHHui aist mroguau (Gibb et al., 2000). [nst BHKUBaHHS Y
3abpyaaeHoMy Cr(VI) noBkiyuti MIKpOOpraHi3Mu MaroOTh Pi3HI MEXaHI3MHU CTIMKOCTI, Taki SIK BUIAJICHHS HOHIB XpoMaTy
3 murormiazmMu abo mozakmituaHe BimHOBIEHHS Cr(VI) mo Cr(Ill) (Morais et al., 2011). Tomy MeToro poboTu Oyio
BUBYHTH BIUTUB KaJii OiXxpoMary 3a HassBHOCTI HOTO B CEpeIOBUINI KyJIbTUBYBAaHHS Ha BiTHOBJICHHS HITpaT- i HITPHT-
HOHIB CipKOBITHOBITIOBAIbHIMH OakTepisMu Desulfuromonas sp. IUTs OIHKA HMOBIPHOTO BUKOPHCTaHH IINX OaKTepiit
Y TEXHOJIOTISIX OYHIICHHS JOBKULIA BiJl HEOC3IEUHNX 3a0pyIHIOBAYIB.

Bakrepii Desulfuromonas acetoxidans IMB B-7384, Desulfuromonas sp. Yavor-5 ta Desulfuromonas sp. Yavor-7
BUpoIyBain y cepenosuii Kpasuosa-Copokina 6e3 comi Mopa ta SO,* 3 mucreinom (0,2 r/m) i Harpiii nakTarom
(17,86 MM) ynpomosx 10 1i6 3a 30 °C (I'yass Ta iH., 2014). [l BUBYEHHS BIUIMBY KaJliii 6iXpomMary Ha BUKOPHCTaHHS
OaxTepisMHM HITpaT- i HITPUT-HOHIB KIIITHHH MONEPENHBO KynbTuBYBanu y cepenosumi 3 C,H,NaO, (3,47 MmM) mo
CepeNMHHU eKCIoHeHNiiHoi (asu pocty. Kiitnru BuciBamm (ryctuna 3acisy — 0,1 mr/mi) y cepenosume 6e3 NH,Cl, mo
SIKOTO JIOJIaBAJIN CTEPUIIbHI PO3UNHU NaNO, abo NaNO, no KiHIIeBUX KOHIeHTpamii 1,74; 3,47; 5,21; 6,941 10,41 MM
Ta ctepunbaui po3unn K,Cr,0, no xinuesoi konuentpanii 3,47 MM. s nepesipku pocty GakTepidl y cepenoBuli 3
HOHaMU HITparTy, HITPUTY a00 0iXpoMaTy SK €IWHUM aKIENTOPOM EIEKTPOHIB KIITHHU BUCIBaIN y cepenoBuima 3 3,47
MM NaNO,, NaNO, a6o K,Cr,0.. V cepenopuri 6e3 KIiTHH (KOHTPOJIb) BUBYAIIH PiBEHD BiTHOBIECHHS HOHIB HiTpary,
HiTpuUTy 1 6ixpomary. ITicist 10 ai6 pocty Bu3Haganu 6iomacy, BMICT HOHIB HITpaTy, HITpHUTY, Oixpomary, xpomy (III) i
aMOHII0 y KylbTypainbHii pinuai ([ya3s 1a iH., 2014).

Bcranopneno, mo kamiid Oixpomar iHTriOye HarpoMaKeHHs OloMacH, BiHOBJICHHS WOHIB HITpary # HITpUTY
i yTBOpeHHs HOHiB amoHito Desulfuromonas sp. 3a omHOYacHOro BHeceHHs y cepenosuime NaNO, abo NaNO,
(1,74-10,41 mM) ta K,Cr,0, (3,47 MM). ¥ cepenosumax 3 NaNO, a6o NaNO, ta K,Cr,0, criocTepirann 3HWKEHHS
BMKOPHCTaHHsA OaKTepisIMH HOHIB HiTpaTy i HITPHUTY, TOPiBHSAHO 3 iXHiM Bi/IHOBJIEHHAM Yy cepenopumax aumre 3 NaNO,
a6o NaNO,. Binnosnenns Oaxrepismu Desulfuromonas sp. #oHis 6ixpomary y cepenopumax 3 NaNO, a6o NaNO, ta
K,Cr,0O, He3nauHo Binpisnsnocs Bin ukopucranns Cr,0.* y cepenopumi mumre 3 K Cr,O..

Omxe, nokasano, mo K,Cr,0, (3,47 MM) mpurHiuye picT i AMCHMiNAUifHe BiHOBJIEHHSA HIiTpar- i HiTPHT-
vionis Oakrepismu Desulfuromonas sp. NaNO, ta NaNO, (1,74-10,41 mMM) He BIUIMBAaIOTH Ha BiTHOBIIEHHS
CIPKOBITHOBITIOBATEHUMH OaKTepissMH HOHIB OiXpoMary.

Hommia Q.!, SIBopceka I'.!, Bopooeun H.2, CBuaenko J1.2
AHTHUKAHJINJIO3HA AKTUBHICTb EDIPHUX OJII 13 IABAH/IMHIB
Ulbsiecorutl nayionanvhuil ynisepcumem imeni leana @panxa
eyn. I pyuescovroeo, 4, m. Jlvsis, 79005, Vrpaina
2Jlbsischruil nayionanohut meouynull ynisepcumem imeni Januna Iaruybko2o
eyn. Ilexapcoka, 73, m. JIvgis, 79000, Vkpaina
olyadomsha@gmail.com
Domsha Q.. Yavorska G., Vorobets N., Svydenko L. ANTICANDIDIDAL ACTIVITY OF LAVANDINE ES-
SENTIAL OILS. The oils of lavandins (Lavandula hybrida Medic.), cv. ‘Inii’ and ‘Rabat’ exhibited considerable anti-
fungal activity against five tested Candida spp. Both the tested oils of lavandins Inii and Rabat demonstrated inhibitory
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action against all the Candida species at low concentrations (100 or 200 puL). The most sensitive were C. pseudotropi-
calis, C. parapsilosis, and C. kefir, some less sensitive were C. curvata and C. tenuis.

Edipni onii pocnun no6pe Bimomi y TpaaMuiiiHiii MeIMIMHI SK AHTHCENTHKH i aHTUMIKpoOHi 3acobm. Ix
XapaKTepPU3yIOTh MIMPOKAM CIEKTpOM Jii momo Oakrepiit i rpubiB. TpamumiiiHo edipHi omii 3acTocOByBamu SK
AQHTUCENTUYHUH 3aci® [yt oOpOONEHHsS paH, OMIKIB 1 YKyCiB KOMax, a TaKO)X y BETEpHHApHIM mpaktumi. Y pasi
MICIIEBOTO 3aCTOCYBAHHSI 11l PEYOBHHHU MOXKYTh OyTH BaroMOIO aJbT€pPHATUBOI0 CHHTETUYHHM IIpenaparam, Xxo4a ix 1oci
HE 3aCTOCOBYIOTh CHCTEMHO. JIaBaHIMHU — Iie TIOpUIN COPTIB JIaBaHIU By3bKomuctoi (Lavandula angustifolia Mill.)
Ta JmaBaHAuM mmpokomuctoi (Lavandula latifolia Medik.). EdipHy omifo 1aBaHIWHIB MEepeBa)KHO BUKOPHUCTOBYIOTH B
apoMareparii ik 3aCIOKIITMBHH 3aci0. Y MEsKIX TOCIHKSHHSX OITMCAHO aKTUBHICTH OJIiH i71 Vitro OO pi3HUX OaKTepiH,
BKITIOUAIOYM CTiMKi O aHTHOIOTHKIB IITaMH, Ta TpuOiB. BrumB edipHUX omiif meskuxX BHIIB pomuHU Lamiaceae Ta
COPTIB, 30KpeMa, JIaBaHINHIB Ha ApiKIKi pony Candida BuBaeHO HenocTaTHBO. [TomiOHI JOCTiHKEHHS CTaIl 0COOIHBO
aKTyaJbHAMH, OCKUTFKA B OCTaHHI JECATIIITTS YKPaiHCHKAMH CEJICKIiOHepaMu Oyllo CTBOPEHO KiIbKa HOBHX COPTIB
JIABaHJWHIB, SKi MOTPEOYIOTh MOTHOJICHOTO BUBYCHHS. ToMy METOI0 poOoTH Oylno BH3HAYUTH aHTHUKAHIUIO3HY IO
e¢ipHUX onii i3 maBaHauHIB (Lavandula hybrida Medic.) copri Iuiit Ta Pabar Ha npixxmki pony Candida.

AHTUMIKPOOHY aKTUBHICTh BU3HAYaJIH, BHKOPHCTOBYIOUH METOA MUQy3ii B arap y [Box Momudikaiisx (Bopodeup
i cmiBaBT., 2016): 31 CKISHUMH LWWTIHAPUKAMH i MeTol ayHoK. EdipHi omii maBanauuiB IHiit 1 Pabar orpumano 3
BUKOpUCTaHHsM arapary Knesenmxepa (Cunenko, 2001). Sk TecT-KyIbTypH BUKOPHUCTOBYBAIN ABOJOOOBI KyJIbTYpH
npixmkiB: C. pseudotropicalis D-14-C, C. curvata D-14-C, C. kefir D-14-C, C. parapsilosis D-35-C, C. tenuis BKM
V¥-70 i3 komekuii KynsTyp Kadenpu mikpoOionorii JIHY im. IBana ®panxa. Jliamerp 30H 3aTpUMKH POCTY HAaBKOJIO
TECTOBHX KYJIBTYp BUMIpPIOBAJIM B MM uepe3 /iBa JHi. JlexacaH, irokoHa301 Ta e(ipHy OO0 JIABAHAW BY3bKOJIHCTOI
(Lavandula angustifolia Mill.) BUKOPHCTaHO SK KOHTPOJIb, OCKUIBKH B1JIOMO, 1110 BOHU iHTi0Yy10Th C. albicans Ta iHmi
wramu Candida (D’ Auria et al., 2005; BopoGeup Ta iH., 2018). 3HaueHHs AiaMeTpa 3aTpUMKH pOCTy BiJ 6 10 8 MM i
MEHIIIEe BBa)KAJIM TAKUMH, 32 SKUX /111092 peYOBUHA HEAKTHBHA.

Bcranosnero, mo Bei gocmimkeHi mramu pony Candida Gynu MOBHICTIO Yy TIIMBUMHE 110 e(DipHHUX ONiH JTaBaHAH
Iniii 1 Pabar y Husbkiit konuentpanii (100 mxi). Hatuynusinmmu 6ymu C. pseudotropicalis, C. parapsilosis i C. kefir,
a meHm gytmuBumE - C. curvata ta C. tenuis. HasBHicTh y ayHIi 200 Mkn edipHoi omii 3 nmaBanguHiB [Hii i Pabat
CIPUYMHSIIO 3arajibHe NpurHideHHs pocry mwraMmiB C. kefir, C. tenuis 1 C. parapsilosis.

CyrreBuii BruuB Ha KiituaH C. parapsilosis ninTBepuKEHO i METOaM1 CKaHyIO4Oi Ta ITPOCBIUYI040i eIeKTPOHHOT
Mikpockorii. BctaHoBIeHO, 10 edipHi 0J1ii CyTTEBO MOPYIIYIOTh KIITHHHI CTIHKH, a TAKOX BECh BHYTpiIIHiH BMicT. Lle,
HaliMOBIipHillIe, CTa€ NPUYNHOIO JeTanbHOi Aii Ha Kmituau C. parapsilosis.

OTxe, ofieprkaHi pe3ysIbTaTh CBiYaTh PO MEPCIIEKTHBHICTD TOCITIHKEHb 3aCTOCYBaHHS IPENapaTiB POCIMHHOTO
TTOXO/KEHHS [UTS IPUTHIYCHHS KUTTENSUIBHOCTI MEKUX KYIBTYpP JPIXKIKIB.

HskiB C., Boiiko I1., 3inuyxk M.
MIKPOBIOTA PU3OCDEPU CORYLUS SP. 3A TIOPYIIEHHS ATPOTEXHIKW BUPOLIYBAHHS
Bonuncvka ghinia IV «lncmumym oxoporu tpynmie Ykpainuy
eyn. Iyweyns, 49, m. Jhyyok, 43010, Vrpaina
Kuzmishyna_s_(@ukr.net

Diakiv S., Boyko P., Zinchuk M. MICROBIOTA OF CORYLUS SP. RHIZOSPHERE UNDER AGROTECH-
NICAL CULTIVATION VIOLATION. Microbiota of Corylus sp. rhizosphere on privat farm territory of Lutsk district
was investigated. Experimental area plantations were exposed by agrotechnical cultivation changes. Increasing of eu-
trophic bacteria number as well as nitrogen fixation level and phosphorus compounds mobilization compared to control
area were established. The high number of aerobic cellulose decomposing microorganisms and actinomycetes from
affected bushes were revealed. Pathogenic bacteria of the genus Agrobacterium were not selected.

Cran MIKpOOHOTO PI3HOMAHITTS IPYHTY, CIIBBIZHOIICHHS MiX MIKpOOpPTaHi3MaMH pi3HHX TPYyN CBiX4aTh
PO CIPSIMOBAHICTh MIKPOOIONIOTIYHHX MPOIECiB, AOCTYMHICTH €JIEMEHTIB MIHEPAJIBbHOTO JKUBICHHS IS POCIHH
(Angpetok Ta iH., 2001). 3MiHa YMOB TOBKUNJIS BIUTMBAE€ HA 3aCBOEHHS POCIMHAMH MaKpO- Ta MIKPOEJIEMEHTIB, IO
BimoOpaxaeTscsi Ha BpokaiHocTi (Ilatmka Ta iH., 2007). ToMy HemOTpHMMaHHS arpOTEXHIKA HETaTHBHO BILIHBAE
Ha (yHKIIOHYBaHHS MikpoOiotn pm3ochepu. Y pusoctepi Corylus avellana masBui 6akrepii poniB Rhizobium,
Pedomicrobium, llumatobacter, Streptomyces 1 Geobacillus, a Takox Mikpominetu poxis Trechispora Ta Humicola (Li
et al., 2019). Cepen nmaroreniB s pony Corylus xapakrepHi Pseudomonas avellanae, P. syringae (Scortichini et al.,
2002). HocmimxyBamu pociauau Corylus sp. 13 ABOX AUISTHOK IJIOMICIO 4 Ta MPUBATHOTO rocnofapcTsa JIybkoro paioHy.
Bigbupamu npobu puzocdepr 3M0poBUX POCIUH (KOHTPOJB) i POCIHH i3 HEMOPO3BHHEHOIO KOPEHEBOIO CHCTEMOIO
Ta rabitrycom (mocmix). [TociB Marepiamy Ha MOXHMBHI CEpeIOBHINA METOIOM CEPIfHIX PO3BEACHH Ta iNCHTU(IKAIIIIO
YUCTUX KYNBTYp IpoBoamiH, Ik onrcaHo (I'yass Ta iH., 2014; Bonkoros Ta iH., 2010). Y pusocdepi 1ocaigHuX poCIuH
MTOPIBHSHO 3 POCIMHAMH KOHTPOJIBHOI AIITHKY BUSABIICHO MiABUIIEHY KUTBKICTh MIKPOOPTaHI3MiB TaKuX rpyI: OakTepii,
1110 3aCBOFOIOTH OPTaHiuHi CIIOYKH HITPOTEeHY, —y 6 pasis Ginbire (koHTpois — 1,8 10° KYO/T); 6akTepii, 110 3aCBOIOIOTH
MiHepansHu# HiTporeH, — y 2,9 pasy (kouTpons — 0,7x10° KYO/T); 6akrepii, 1110 MOGLITI3YIOTh MiHEPAIbHI CIIOTYKH
docoopy, — y 2,2 pasy (koutpons — 2,2x10¢ KYO/r); azorodikcyBanbhi 6akrepii — B 1,6 pasy (koHTpOsms — 5,2x10°
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KYO/r). UncenbHicTb onirorpodHux 6akrepiil y puzocdepi gociigHux pocyiut Oyna Ha 12 % HIKYOI0, HiX Y KOHTPOJTI.
B ypakeHHX pOCIHMH YHCENBHICTh MIKPOCKOMIYHUX I'PUOIB, Y T.4. aKTHHOMIIIETIB 13 BUPAXKEHOIO LIEJIOI030JII THYHOIO
AKTHMBHICTIO OyJja BHCOKOIO, II0 CBIIYHUTH MPO NECTPYKIII0 OPraHivYHOI peUOBHHH Y MPUKOPEHEBIH 30HI Ta MPO 3MiHY
MeTaboJIIYHUX MPOIIECiB. 3a pe3yIbTaTaMt KyJIbTYPaJbHUX 1 MIKDOCKOIIIYHHX JOCIIIPKEHb MTaTOTeHHUX OaKkTepiil poxy
Agrobacterium sp. He BunieHo. OTxe, MiZBUIIEHA KUTBKICTh MIKPOOPTaHi3MiB, 110 BiIIOBIAIOTH 33 IEPETBOPCHHS N
i P, BUCOKa YHMCEeNbHICTh AECTPYKTOPIB LENIONO3H y pH30ochepl TOCTIIHIX POCIHH MOXKYTh CBITYUTH PO NOPYIICHHS
arportexHiku BupouryBanus Corylus sp.

Jdyna O.!, Craxepa L2, Hereauk I'.2, Tepersitko T.!

BIIJIMB OPTAHIYHNX PEYOBWH HA PICT I CYJIb®IAOT'EHHY AKTUBHICTb
CYJIb®ATBIJITHOBJIIOBAJIbBHUX BAKTEPIM, BUIJIEHMX 13 PI3BHUX BIJJIUIIB KUILIEYHUKA II[YPIB,
XBOPHX HA BUPA3SKOBHI KOJIIT
[ Tvsicoruil Hayionanvnutl yHieepcumem imeni Isana @panka
eyn. I pywecvroeo, 4, m. Jlvgis, 79005, Yxpaina
’BHK3 JIOP «JIvsiécvka meouuna akademis imeni Anopest Kpynuncorozo»
eyn. I1. [lopowenka, 70, m. Jlveis, 79000, Yrpaina
helganovakl2@gmail.com

Duda O., Stakhera 1., Tsehelyk H., Peretyatko T. EFFECTS OF ORGANIC COMPOUNDS ON THE
GROWTH AND SULFIDOGENIC ACTIVITY OF SULFATE-REDUCING BACTERIA, ISOLATED FROM DIF-
FERENT DIVISIONS OF RATS WITH ULCERATIVE COLITIS INTESTINE. Sulfate-reducing bacteria, isolated
from the distal and proximal divisions of small and large intestine of rats with ulcerative colitis produce 0.4—1.5 mM of
hydrogen sulfide in media with different organic compounds.

BupazkoBuii KoiT — HANOMIMPEHIIINIA BUJI 3aI1aIbHOTO 3aXBOPIOBAHHS KMIIEYHNKA. Ha BUHHKHEHHS 1 pO3BUTOK
BHPA3KOBOTO KOJITY BIUTHBAIOTH (PAKTOPH 30BHINTHHOTO CEPEIOBHUIIA, iIHPEKITiiTHI, IMyHOJIOTI4HI Ta TCHETUYHI YHHHUKH.
3a pO3BHUTKY KOJITY 4acTO BHHHKAE N1COi03 — MOPYIIEHHS HOPMaJIbHOTO CKJIaly MIKpOOIOTH IILUTyHKOBO-KHIIKOBOTO
TPAKTY, 30KpeMa, 3pOCTaHHs YUCEIbHOCTI CyIb(aTBIIHOBIIOBAIbHNX OakTepiid. KiliTHHN clM30BOT KUIICUHHUKA, MYLIMH
Ta 1HIII BUAUICHHS MOCTIHHO PYHHYIOTBCS 1 BUKOPHCTOBYIOTHCS OaKTEepisAMH, SKi HACEISIOTh TOBCTHH KHUIICYHUK.
[IpoTe 3HaYHMIT BIUIMB HA BUAOBUH CKJIAJ] IIMX MIKPOOPTaHI3MIB i aKTHBHICTh iXHBOTO META00III3My MAIOTh IPOIYKTH
Xap4yBaHHs JtonuHN. OCHOBHUMH JKepeslaMy KapOoHy 1 eHeprii 1y1st 6akTepii KUIIEYHNKa € TToJTicaxapuau (KpoXMadb,
KIIITKOBUHA). BOHU BHKOPUCTOBYIOTH TaKOK 3HAUHY KUTBKICTH OJIirOCaXapuIiB, OLIKIB.

HocnimkerHas cynb(}inoreHHoi aKTHBHOCTI CyNb(aTBiIHOBIIOBAIEHUX OaKTepi y CepemoBHINAX i3 Pi3HUMH
JoKepeIaMu KapOOHY Ma€e BaXIIMBE 3HAYCHHS U PO3YMIHHS BIUTUBY TiIPOTeH CYIb(QiAy — MPOXYKTY JUCUMUTSIIHHOTO
BiTHOBJICHHS CyIb(aTy — Ha KIITHHHU KHIICYHUKA, a TAKOK HAa 3MiHH Y CKJIaJi MiKpOOiOTH.

Mertoro Hamroi po6oTH Oyio 3’sCyBaTH BIUIMB PI3HUX OPTaHIYHAX PEYOBHH HA PICT CyIb(aTBiTHOBIIOBAIBEHIX
Gakrepiit y cepenosumi [loctrefita C i mopiBHATH Cyab(]igOreHHy aKTHBHICT IITaMiB, BUAUICHHX 13 Pi3HUX BIILILIIB
IITYHKOBO-KHIIIKOBOTO TPAKTY IIypiB, XBOPHX HA BUPA3KOBUH KOJIIT, y CEpeIOBUINAX i3 PI3HIMH JOHOPAMH EJIEKTPOHIB.

Cynb¢harBiTHOBIIOBaIbHI OaKTepil, BUIUICHI 3 TPOKCHMAIBHOTO BiJJILTy TOBCTOTO KHMIIEYHUKA, MaJl HAlBHIILY
Cynb(}iTOTeHHY aKTHUBHICTh y CEpPENOBHINI i3 IJIFOKO30F0 Ta JAKTaTOM; BOHU BigHOBWIM 8—12 MM cymbdary it
Harpomaawii a0 1,5 MM rigporeH cynbdimy.

CynbdaTBiTHOBIIIOBaIBHI OakTepil, BUAUICHI 3 AUCTANBHUX BiJIUIIB TOHKOTO Ta TOBCTOTO KHIICYHHKA, MAJA
TPOXH HWXKYY CyITb(]iIOTCHHY aKTHBHICTh, HDK CyJIb(aTBIIHOBIIOBAaIbHI OakTepii, BHIUIEHI 3 IIPOKCHMAIIEHOTO
BiJUILTy TOBCTOTO KHIIIEYHHWKA; BOHU BimHOBIWIN 5—8 MM cynbdariB i Harpomaamwmm 0,3—0,8 MM rigporeH cymediny.
VY cepemoBuIIi 3 €TaHOJIOM CYIb(paTBiTHOBIIOBAIBHI OakTepii MTaMy, BUIIICHOTO 3 AWCTATBHOTO BiIAITy TOBCTOTO
KAeyHnKa, BigHoBIHM 10,4 MM cynbdary it Harpomaammm 0,4 MM rigporer cymbdiny.

CynbdaTBiTHOBIIIOBAIBHI OakTepii, BUIIEH] 3 AUCTAIFHOTO BiIIUTY TOHKOTO KHIIEYHUKA 1 IPOKCHMAIIEHOTO
BiJUIUTy TOBCTOTO KHINCYHWKA, BigHOBWIM 7-8 MM cynpdary i marpomammmu 0,6-0,9 MM rimporeH cymbsdiny.
BHyTpIIIHFOKTITHHHA KOHIICHTPALis CylTh(aTiB 32 BILUIUBY Pi3HUX OPTaHIYHUX PEYOBHH ICTOTHO HE BIIPI3HAIACH 1
3amumanack y Mexkax 0,04—0,14 MM npotsrom 14 ni6 KyJIpTHBYBaHHS.

O1xe, cynb(aTBiTHOBIIOBANBHI OakTepii, BHIUICHI 3 AMCTAIBHOTO i MPOKCHMAIBHOTO BIIMITIB TOHKOTO 1
TOBCTOTO KHIIIEYHWKA IIypiB, XBOPUX HA BHPA3KOBHH KOJIT, Y CEpeOBUINAX i3 PI3HUMH OpraHIYHUMH PEIOBHHAMH
nponykytTh 0,4—1,5 MM rimporeH cyiabdimy.

Irnatenko M., I'penbkmii 1.

CIIOCIB 3BEPEXXEHHS BIOJIIOMIHECLIEHTHOI AKTUBHOCTI BAKTEPIIA
PHOTOBACTERIUM PHOSPHOREUM 13 3BACTOCYBAHHSIM EK3O0ITOJIICAXAPU/IIB
ITnemumym mikpobionoeii i gipyconoeii im. []. K. 3a6onomuoco HAH Ykpainu
8yn. Axademirxa 3abonomuoeo, 154, Kuis, 03143, Vkpaina
ign.marya@gmail.com
Ihnatenko M., Gretsky I. A METHOD OF SAVING THE BIOLUMINESCENT ACTIVITY OF PHOTOBAC-
TERIUM PHOSPHOREUM WITH THE EXOPOLYSACHARIDES APPLICATION. Bioluminescence of the strain of
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luminous bacteria Photobacterium phosphoreum IMV B-7071 with the polysacharides application has been studied.
The dynamics of luminescence of bacterial cells during incubation in a gel nutrient medium indicates a better preserva-
tion of the luminescence of bacteria in vials of polypropylene at a cell number of 2.0x107 cells/ml in suspension and
storage temperature +4 °C. The viscosity of the cell suspension, which makes them suitable for use in the sensing ele-
ment, after 14 days of storage is 5.58—6.0 mm?*/s, which is sufficient for fixing the bacteria on the substrate.

OnHIM i3 BapiaHTiB PELETITOPHOTO €JIEMEHTY Oi0ceHcopa € Kparuti CyMillli TeIo 3 IIOMiIHECIIEHTHUMH OaKTepisiMu,
¢ikcoBani Ha TBepaiii ¢a3i (Kaues, 2009). CeHCUTHBHUM NapaMeTpoOM BHCTYNA€ IHTEHCHBHICTH JIIOMIHECICHIIT
Oakrepiii. Lleit mapameTp HanpsMy 3alIe)KUTh BiZ Pi310J0TIYHOTO CTaHy KIITHH, SKH 00YMOBIIIOE BHCOKY UYTIUBICTb
1 IMBUAKICTh PEeaKMii-BiIOBIII HA pi3HOMaHITHI BIUTHBH. TOOTO I €(peKTHBHOT TIOMiHECIIEHITiT HEOOXiTHO BUPIIIUTH
OCHOBHY ipoOiieMy — 3a0e3neuuTn edekTHBHE (DYHKIIFOBaHHS OaKTepiil y Kparuti Tero.

Mertoro pobotu Oyil0o BH3HAUUTH yYMOBH 30epiraHHS CEHCOPHOTO €IIEMEHTY JUIA TECTyBaHHS Oi0JOTidHOL
Il eJEeKTPOMArHITHOTO BHIIPOMIHIOBAaHHS paJiOdacTOTHOTO [ialma3oHy 3a Y4YacTi JFOMiHECHEHTHUX OakTepiit
Photobacterium phosphoreum IMB B — 7071.

IIpu cTBOpeHHI cymimi OakrepianpHOI cycmeHsii Ta kombOinarii remiB (EIIAA Ta kcaHTaH) U 30epe:KeHHS
TpHUBaJOi O10MIOMIHECIICHIIII MIKPOOPTaHi3MiB PO3YMHHU 3 Pi3HOIO KoHIeHTpariero remiB E[IAA Ta kcaHTane (B
kom0OiHanii 3:7) 3 nomaBaHHAM 3% pO3UMHY HATpito XJIopuay crepriizysany 3a 0,5 atm npotsrom 30 xB. Sk ociBHUN
Marepiall BAKOPHUCTOBYBAJIM CYCIIEH3il0 JOOOBOI KYJIBTYpH JIOMiHECIIEHTHHX Oaktepiit P. phosphoreum IMB B-7071.
TonmoBHMM KpuUTEpieM IS OIIHKY 30epiraHHs OakTepiit Oyna iHTEHCHBHICTH IFOMIHECIICHIIIT KITITHH.

3 meToro 3acrocyBanHs komrno3uuiii EIIC mis 36epiranss 6akrepiaqbHOT JIIOMIHECICHIIT B €MHOCTSIX 13 Pi3HUX
MarepialiB (aJFOMiHiH, CKJIO, CTallb, MOMIMPOIIIIEH) y CTEPIIbHI (pIIAKOHN BHOCHIIM CyMiIll OaKTepialbHOI CycIeH3il
ta reniB 3 EIIC y cniBBignomenHi 1:1. Ilicas mepeminryBaHHS OAHY YacTHHY 3pas3KiB 3aJIMIIANN Ha 30epiraHHs 3a
temreparypu +4 °C, a inmy —3a +21 °C.

JrHamika JTFOMiHeCIeHIIiT OaKkTepiadbHUX KIITHH i/ 9ac iHKyOarlii y TeleBOMY CepeIOBHILI CBITYUTE PO Kparie
30epe)KeHHs JTFOMIHECIIeH T GakTepiil y (uiakoHax i3 HOMINpomniieHy npy KinbkocTi kiitud 2,0x 107 ki/mn y cycnensii Ta
Temrieparypi 30epiranus +4 °C. B 's3KicTh cycrieHsii KIITHH, 0 POOUTH IX MPUAATHUMHE ISl BAKOPHCTAHHS B CEHCOP-
HOMY eJIeMeHTi, mmicist 14 ni6 36epiranus cTaHOBUTD 5,58—6,0 MM%C, sika gocTaTHs uis dikcarii GakTepii Ha M UTOKII.

Takum uymHOM, TeneBi kommo3uiii Ha ocHOBI EITAA i mpupomnoro EIIC kcaHTaHy € TepCHeKTHBHUMH
KOMITOHEHTaMH JIJIS TIPOJIOHTAIii TepMiHy 30epiraHHs i crabimizamii BIACTHBOCTEH IIOMIHECHEHTHHX MiKpOOHHX
Oiompemnaparis.

Imaxk O., Kyaimko H., 3inbkoBcbka B., MacioBcebka O., 'natym C.

[IEPEKMCHE OKMCHEHHS JIIIJIIB BAKTEPIM
DESULFUROMONAS ACETOXIDANS IMB B-7384 3A BIIJIMBY KOBAJIbT XJIOPUAY
Jlvgiecoruii Hayionanvrull ynisepcumem imeri leana Opanka
syn. I pyuescwvroeo, 4, Jlveie, 79005, Vkpaina
olenka.ishchak2000@gmail.com

Ishchak O., Kulishko N., Zinkovska V., Maslovska O., Hnatush S. LIPID PEROXIDATION OF DESUL-
FUROMONAS ACETOXIDANS IMB B-7384 BACTERIA UNDER THE INFLUENCE OF COBALT CHLORIDE.
The aim of the study is to investigate the intensity of lipid peroxidation of bacteria Desulfuromonas acetoxidants IMV
B-7384 under the influence of cobalt chloride.Cobalt chloride causes free radical damage of D. acetoxidans IMV
B-7384 cell lipids. This was evidenced by the increase in the content of lipid peroxidation markers in response to the
addition of cobalt chloride into the culture medium of D. acetoxidans IMV B-7384.

lonn mepeximHUX MeTadiB, 30KpeMa, KOOaJIbTy, y HHU3BKMX KOHIICHTPALifiX HEOOXiAHI I HOPMAJIBFHOTO
(yHKLIIOHYBaHHA KIIITHH MiKpoopraHi3MiB. Bonu € kodakropamu 6ararbox eH3uMmiB. KobansT HaneXUTh 0 CKIIamy
OaraTbox 610JIOTIYHO aKTHMBHHX CHOJYyK, 30KpeMa, BiTamiHy B ,, a KoOaJbTOBMICHI €H3MMH TOJOBHO 3allydeHi y
peryismito mporeciB TpancaminyBaHHS amiHOKHCTOT (Schmidt, Schlegel, 1989). Ognak y BHCOKHX KOHIICHTpPAIisX
el MeTas MoJke OyTH TOKCHYHUM. YHACIIOK aHTPOTIOTEHHOI TISUTBHOCTI 10HH KOOAIBTy MOTPAIUISIOTh Y HABKOJIUIITHE
cepenoBute. bakrepii Desulfuromonas acetoxidants IMB B-7384 € ehekTHBHIMHU €K30€TEKTPOTCHHUMH OaKTepisiMHu,
AKi 3a0€31e4yI0Th (POPMYBAHHS €IEKTPUIHOTO CTPYMY B MiKpOOHOMY TTATMBHOMY €JIEMEHTI 33 pOCTY Ha CTIYHHX BOJAaX
MIPOMICIIOBOTO YX MyHirumaigsHoTo noxomkeHHs (Hnatush, 2020). Ctiuni Bogn MeTamypriiHUX MigIPUEMCTB Y9acTO
MICTSITh BUCOKI KOHIIEHTpAIlil HOHIB BaKKUX METaJiB, 30KpeMa, crnoiyk kobansry (Kriklend, 2015). Oxniero 3 mpuanx
BHCOKOT TOKCHYHOCTI KOOABTY € foro ydacts y peakuisx ®enrona i Xabepa-Baiica, y pe3ynbrari SKUX yTBOPIOIOTHCS
BUTPHOPAIUKAIBHI CHOITYKHA. 3a BITPHOPAIWKATBHAM MEXaHI3MOM MOIIKOUKYIOThCS KIITHHHI MaKpOMOJEKYIH,
30KpeMa, JIiITiIH.

Mertoro poGoTH Oy10 ZOCTITUTH iIHTEHCUBHICTD IEPEKUCHOTO OKUCHEHHS JIiMiniB 6akrepiii D. acetoxidants IMB
B-7384 3a BmmuBy KobansT xnopuny. bakrepii BupomryBanmu y cepenosuii Iloctrerita C (6e3 BHECEHHS CynabdariB)
YOPOIOBXK YOTHPHOX Ii6 3a +29 °C. Sk moHOp i aKIENTOop eNeKTPOHIB BUKOPUCTOBYBaIIN ymapar Harpiro (42 MM). ¥V
CepeoBUINe KyJbTUBYBAaHHS BHOCHIIM KOOANBT Xiopul y KoHIeHTpaniax 1, 5, 10, 15, 20 mM. bakrepii, BupormeHi B
cepemoBuIli 63 BHECEHHS COJIi METaJTy, BAKOPHUCTOBYBAJIHN SIK KOHTPOIIb.
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BcraHoBneHO, 110 BMICT JIEHOBHX KOHIOTaTiB y O€3KIITHHHHX ekcrtpakrax D. acetoxidans IMB B-7384
3MIHIOBAaBCS 3aJIC)KHO BiJl KOHIICHTpALii KOOAJbT XJIOPHAY B CEPEIOBHUIN. BMICT IUX MPOAYKTIB MEPEKHCHOTO
OKHMCHEHHS JIIIINIB 3pOCTaB 31 301LIbLICHHSIM KOHIEHTpauii coii meranmy. HaliBumuii BMICT Ji€HOBUX KOH’IOTaTiB
(5,48-5,79+0,27 Mmmounb/Mr OinKa) BUSBICHO 32 BILIMBY KOOAJIBT XJIOPHIY B KOHLEHTpauisx 15-20 MM Ha apyry n1o0y
KyJIBTHBYBaHHSI, O y 685724 pa3iB nepeBulilye 1el MOKa3HUK Y KOHTPOJIi. BMICT TijpornepoKCH B il iiB HAalBUIINM
OyB Ha TpeTiO M00y KyJIbTUBYBaHHS OakTepiili 3a BIumBY 15 MM koOanbT Xiopuiy. 3a BIUIMBY i€l KOHLIEHTpAIIiT
KOOAJIBT XJIOPUAY BMICT TipONepOKCHIIB JimiiiB OyB BUIIMM y 47 pa3iB, HOPIBHSHO 3 KOHTposieM. HarpomamkeHHs
JIIEHOBUX KOH IOTATiB 1 T1IPONECPOKCU/IIB JiMiiB CBITYUTh PO BUILHOPATUKAILHUI MEXaHI3M IOIIKOHKECHHS JIIIi IiB
D. acetoxidans IMB B-7384 3a BrumBy kobansr (1) xmopunmy. Bimomo, mo nepBHHHI HNPOAYKTH HEPEKHCHOIO
OKHMCHEHHS JIIIIIB € MONepeAHUKaMU YTBOPEHHsS BTOPUHHUX IPOIYKTIB IEPEKHCHOTO OKMCHEHHS JIMiJiB, cepen
akux TiobapOitypar-aktuBHi npoayktu (TBKAII). HaiiBummii BMicT 1ux mpoaykrtiB 3adikcyBayiu Ha 3-Ti0 100y
KyJIBTHBYBaHHs OakTepiil. 3a BIUIMBY KOOANBT XJIopHy B KOHUEeHTpauisx Bix 1 1o 5 MM Bmict TBKAII 3HMKyBaBcs y
3—11 pasiB, nopiBHsHO 3 KoHTpOseM. 3a BIuiuBY 20 MM kobaisT (1) xaopuay Bmict TBKAII 3umxkyBaBes y 2,4 pasy,
MOPIBHSHO 13 BMicTOoM 1ux npoaykris I[TOJ] 3a BruuBy 10 MM, onHak OyB 3Ha4HO BUIIUM HIK y KOHTPOJi. 3pOCTaHHS
BMICTY [TOKa3HUKIB BiIbHOPAIMKaIbHOTO TOIIKOKEHHS JIITI B CBIIYMTH PO Te, 10 BHeceHHs KobansT (1) x1opuny B
cepenoBule KyastuByBaHHs D. acetoxidans IMB B-7384 cnpuuunnse iHTeHCU]IKaIi0 BUIbHOPAIUKAILHAX IPOLIECIB
y KIIITHHaX OaKkTepiu.

Kgac L., AABopceka I'., Mopos O., I'natym C., [loopsinceka 1., Mynpikys /.

BITJIMB KAJIIH BIXPOMATY HA BUKOPMCTAHHS BAKTEPISIMU
DESULFOVIBRIO SP. MIOHIB HITPATY I HITPUTY SIK AKLIEIITOPIB EJIEKTPOHIB
Jvgigcovruil HayionanrvHull ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsig, 79005, Vrpaina
ivenchyk@gmail.com

Kyvas 1., Yavorska G., Moroz O., Hnatush S., Dobrianska I., Mudrikuv D. THE INFLUENCE OF POTAS-
SIUM DICHROMATE ON USAGE OF NITRATE AND NITRITE IONS AS ELECTRON ACCEPTORS BY DE-
SULFOVIBRIO SP. Isolated from Yavorivske Lake strains of sulfate reducing bacteria are perspective for application
in technologies of complex environment purification from Cr(VI) and nitrogen compounds, since they are capable to
active reductive transformation of these pollutants. It was established that potassium dichromate inhibit the biomass
accumulation, nitrate or nitrite ions reduction and ammonium ions production by Desulfovibrio sp. after simultancous
addition into the medium of NaNO, or NaNO, and K. Cr,O..

Baxki mMeranu BIUTMBalOTH Ha (hizionoro-6ioximiuni mporecu Oaxrepiii (Mopo3 Ta iH., 2016; Hnatush et al.,
2018). CynbdarsinHoBoBanbHI OakTepii MOXYTh BHKOPHCTOBYBaTH MeTald sK akuentopu enekTpoHiB (Cr(VI),
U(VI), Te(VIID), Pd(II) Ta in.), meperBoprotoun ix Ha MeHII TokcnuHi crioayku. Cr(VI) 3ailicHIOE TOKCHYHUI BILTMB
Ha Oakrepii, SKuil OB’ s13aHUH 3 Horo 3xarHicTio 3aminryBarn Mg(Il) y JIHK-nonimepasi ta B iHmmx ¢epmMeHTax, a
TaKOXX pearyBaT 3 KapOOHIUIbHUMH 1 CyNbOTIAPMILHUME IpynaMu (PEpMEHTIB, BIUITMBATH Ha MPOIECH peruTikamii Ta
tpanckpunuii (Viti et al., 2014). Cr(VI), npurHidye pict MiKpoopraHi3MiB, OJJHaK BOHH MarOTh €()EKTHUBHI CHCTEMHU
HeWTpanizanii Horo HeratuBHUX edekTiB (Sobol & Schiestl, 2012), Taki sk BUnaNeHHS 10HIB XpOMaTy 3 IUTOIIIIA3MHU
a6o nozakiituaae BigHoBIeHH Cr(VI) mo Cr(II). JocmimkeHHS MeXaHi3MiB CTIHKOCTI MIKpOOPTaHi3MiB 70 CIOIYK
METaJIiB € MiJCTAaBOO IS IXHBROTO 3aCTOCYBAaHHS y TEXHOJOTIsAX ounieHHs HoBKina (Mustapha & Halimoon, 2015).
Tomy metoro Hammoi pobotu Oyio 3’ACyBaTé BIUIMB KaJliii OiXxpoMary Ha BiHOBJICHHS HITpaTiB i HITPUTIB IITaMaMHU
cynb(aTBiIHOBMIOBANEHIX Oaktepiit Desulfovibrio sp., BUAIIEHUMH 3 03epa SIBOpiBChKe.

Bakrepii Desulfovibrio desulfuricans IMB K-6, Desulfovibrio sp. Yav-6, Desulfovibrio sp. Yav-8 BupouryBaiu
y cepenosumli Kpasuosa-Copokina 6e3 SO,> ynponosx 10 1i6 3a Temneparypu 30 °C (I'yase Ta in., 2014). Knituau
BuciBay (ryctuna 3acisy — 0,1 mr/mi) y cepenosumie 6e3 SO,> Ta NH,CI i3 mucteinom (0,2 r/n) i Harpiii nakrarom
(17,86 MM), 1o sSIKOTO TOMABAIN CTECPHIbHI POYHHU NaNO, abo NaNO, no KiHIIEBUX KOHIeHTpamii: 1,74; 3,47; 5,21;
6,94; 10,41 MM, Ta cTepuIbHUIA PO3UYUH KZCr2O7 1o KiHmeBoi koHueHTpamii 3,47 MM. KitiTuHE TakoX BHCiBaIM B
cepenoruuie 3 3,47 MM NaNO,, NaNO, a6o K,Cr,O.. PieHb BiqHOBIEHHs HOHIB HiTpaTy, HITpHTy abo Gixpomary
BUBYAJIH ITiCIISI BHECEHHS 1X y cepenoBuie 6e3 kinituH. Ha 10-Ty 100y Bu3Ha4anu 6ioMacy, BMICT i0HIB HITpary, HITPHTY,
oixpomary, xpomy (II1) abo amoHito B KynerypanbHii pigusi (I'yn3s Ta iH., 2014).

Bcranosneno, mo kamiii 6ixpomar (3,47 MM) inriye HakonmueHHs Oiomacu, BIIHOBJICHHS 1OHIB HITpatry i
HITPUTY i yTBOPEHHS i0HiB aMOHit0 OakTepisimMu Desulfovibrio sp. Hicis OHOYACHOTO BHECEHHS B cepenoumie NaNO,
a6o NaNO, (1,74-10,41 mM) ta 3,47 MM K Cr,0.. ¥V cepenosumax 3 1,74-10,41 MM NaNO, 11 NaNO, Ta 3,47 MM
K,Cr,0, cnocTepiranu 3HIKEHHS HarpoMakeHHs 6iomack Oaxtepismu Desulfovibrio sp., HOPIiBHAHO 3 POCTOM KIIITHH
Yy cepenoBuIIax 3 NaNO3 abo NaNO2 SIK €TUHAM aKIIEIITOPOM €IICKTPOHIB. Y cepempoBumax 3 3,47 MM KZCr207 i NaNO3
an NaNO, 3a BciX KOHIEHTpaLif CocTepiranocs 3MEHIIEHHs BAKOPHCTAHHA HiTpaTiB abo HiTputiB Desulfovibrio sp.
(48,7-77,5 Ta 45,5-76,3 % BiAMOBINHO), MOPIBHSHO 3 iXHIM BiTHOBJICHHSAM y CepeloBHII Jinmie 3 3,47 MM NaNO, un
NaNO, (96,2-97,4 Ta 95,7-97,4 % BimnosigHO). BiqHOBICHHS Cr2072' Y CepeOBHIII 3 K,Cr,0, i NaNO, uu NaNO, ne
BiJIPI3HSIIOCS BiJl HOTO BUKOPHCTAHHS Y CEPEIOBHIIII JIHIIIE 3 K,Cr,0.,.
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Omxe, BUsABIIEHO, WO 3a BBy 3,47 MM K Cr,O, COBiIbHIOETBCSA TUCUMINIALIAHA HITpaT- i HITPUTPEAYKLis y
Desulfovibrio sp., TOIl sIK HITpaTH Y4 HITPUTHU B CEPEAOBHIL HE BIUTUBAJIM Ha BITHOBJICHHS OaKTepisiMU 10HIB OiXxpomary.

Kiis /1., fluenxo A., Kaprosa H., CranimeBcbknuii 1., Komaposcbka-Ilopoxusiseus O.
®OVHIILUIHA AKTUBHICTbH TIOCYJIb@OECTEPIB I iXHIX KOMITO3ULIIH I3 TBIH-80

Hayionanvnuii ynisepcumem «J/lvsiecoka nonimexnixa»
eyn. C. banoepu, 12, m. Jlveis, 79013, Yxpaina
dmytro.kiiv.bt.2017@Ipnu.ua

Kiiv D., Yatsenko A., Kartova N., Stanishevskyi I., Komarovska-Porokhnyavets O. FUNGICIDAL ACTIV-
ITY OF THIOSULPHOESTERS AND THEIR TWIN-80 COMPLEX. The fungicidal activity of new compositions
of ethyl, allyl, propyl, methyl esters of 4-aminobenzenesulfonic acid and TWIN-80 in relation to the phytopathogenic
fungi Alternaria alternata, Fusarium oxysporum, Rhizoctonia cerealis has been investigated. The minimum inhibitory
concentration (MIC) and the percent inhibition o fmycelium's growth (IMG%) were established.

MIiKOTOKCHHH — 1€ BTOPHHHI MeTabOoJITH MIKPOCKOMIYHMX IITiceHeBHX TpuOiB. CIOXMBaHHS NPOIYKTIB, SIKi
MICTATh MIKOTOKCHHHM, MPU3BOAWTH 10 BHHUKHEHHS TOCTPUX XapuOBHX OTPYEHb, HEOE3NEYHHX UM CMEPTEIbHHUX
3aXBOPIOBaHb y JIOEH 1 TBapWH. 3pOCTaHHS TEMIIB PO3BHUTKY CILIbCHKOTOCIIOAAPCHKOI Taiy3i NMPHU3BOJHUTH 0
30LIBIICHAS 00CSTIB CHPOBUHH Ta MPOMYKIIil y CXOBHUIIAX, IO MiIBHIIYE HMOBIpHICTH KOHTaMiHAIII1 (hiTOTATOTCHHUMH
MIKpOOpraHi3MaMH.

Mera poGoTtu: Bu3Ha4eHHS (YHTIUIHUX BIACTHBOCTEH HOBHX BOJOPO3YMHHUX KOMILIEKCIB €THIIOBOTO,
QJILIOBOTO, MPOIIIOBOTO, METHIIOBOTO ecTepiB 4-aminoOen3eHTiocynbpokuciory i TBIH-80 mono ¢iromarorenHnx
rpubiB Alternaria alternata, Fusarium oxysporum ta Rhizoctonia cerealis.

OO0’ eKTH OCITIPKEHHS - STUIIOBHH, aJTIJIOBUH, IPOIIOBHI, METHIIOBHH ecTep 4-aMiHOOCH-3€HTIOCYIIb(OKNUCIOTH
(ETC, ATC, IITC, MTC), noBepxueBo-akTuBHa pedoBnHa TBIH-80 ta ixmi kommnosumnii ETC+TBIH, ATC+TBIH,
[TC+TBIH, MTC+TBIH.

BuznayeHHs QyHrinuaHOI aKTUBHOCTI PEYOBHH IPOBOAWJIM 32 JOIIOMOTOI0 MeTomy Andy3ii pedoBHHH B
arap (MeTOJ JIyHOK), METOy CEpifHMX pO3BeleHb; I BH3HAUCHHS BijcoTka iHriOyBaHHs pocty Minenito (IPM%)
BHUKOPUCTOBYBAJIM METOJ/l BUMIPIOBAHHS JIIHIITHOTO pocTy KoJoHiH. CtatucTHyHy 00poOKy eKCIIepUMEHTATBHAX JaHUX
TIPOBOJIMIIN 3 BUKOPUCTAHHAM Tporpamu Microsoft Excel.

BuBueHo QyHrinnaHy akTHBHICTH MeTomoM au(y3ii pedoBHHU B arap y koHnentpamisx 1%, 0,1% Tta 0,01%.
BcranoBneHo BHOIpKOBY Jil0 JOCHIIDKYBaHHX CIIONYK MIOAO TecToBaHWX (itomaroreniB. 3a mii 0,1 ta 0,01%
CIIOCTEpirajf BiIHOCHO HU3bKY UyTIMBICTH F. oxysporum i R. cerealis no nocnimxysanux pedosut (33P = 8-12 mm),
TIPOTE 30Ha 3aTPUMKH pocTy A.alternata ctanoBmna 15-21 mwm 3a aii 0,1% pozunHiB crionyk. 1% po3unHU KOMITIEKCIB
BHUSBIWINCH HaWOumem edextuBHuMH, 30Kkpema, [ITC+TBIH, ATC+TBIH, MTC+TBIH, ETC+TBIH Bussuiu
(YHTIUIHY aKTHBHICTD Y 30HI 3aTpPUMKH pocTy TpubiB A. alternata — 20,0; 30,0; 30,0 ta 35,0 MM, BiamosigHo,
R. cerealis —21,5; 22,0; 24,0 ta 19,0 mm.

3a IONOMOTOI0 METOIy CEpiHHUX PO3BEACHb BCTAHOBIIEHO, IO MmokasHuku MIK koMruiekciB Oynau B Mexax
15,6-125 mkr/cm?®, 30kpema, ains [ITC+TBIH MIK cranoBuB 31,2 mkr/cm® mono A. alternata i F. oxysporum Ta
15,6 mxr/cm® — R. cerealis.

BukopucTOByI0OYM METOJ| BHMIPIOBAHHS JIIHIHHOTO POCTY KOJOHIH, JOCIHIKEHO IHHAMIKy POCTY KOJOHIH
F. oxysporum 3a nii 3pa3KiB CHOIYK ecTepiB TiOCYIbPOKUCIOT 1 ixHix kommiekcis 3 TBIH-80 y xonnentpaii 0,007%
ta 0,07% 1 BCTaHOBJIEHO NMOKA3HUKH BiICOTKA IHT1OyBaHHS POCTY Millemifo rpuoda.

3a mii 0,07% ETC+TBIH, IITC+TBIH, MTC+TBIH, ATC+TBIH mnoka3HuK iHTiOyBaHHS POCTY MILIETIi0
F. oxysporum cranosus 52,1 %; 50 %; 50,4 % Tta 37 %, BiANOBiAHO, TOPIBHSIHO 3 KOHTposieM. IIpore mpurHideHHS
pocty Minernito y koauenrpauii 0,007% crnocrepiranu tTineku 3a aii komrurekcy MTC+TBIH na 20,6 %.

OTxe, pe3ynbTaTd MOCIIJUKEHb CBiA4aTh MPO MEPCIEKTHBHICTH IOJANBIIOTO BHBUCHHS Ta IIPAKTUYHOTO
3aCTOCYBaHHS PO3pOOIEHUX KOMILIEKCIB Ha OCHOBI ectepiB 4-amiHoOeH3eHTio-cynbdokuciaorn 1 TBIH-80 mus
CTBOPEHHS €(peKTHUBHOTO Tpernapary QyHrinuIHo1 ail 1uist 00poThOH 3 diTomaToreHamMu.

Ko3ak T., JIuxosa O., Bunacos H., JIynau B.

KOMIIJIEKCHUH BIUIMB BIPYCY XBOPOBU HBIOKACIJIA IIITAMY LASOTA I IPOTUITY XJIMHHUX
IPEITAPATIB HA KJIITUHU PAKY TIEPEJIMIXYPOBOI 3AJIO3U JIIOJIUHU IN VITRO
Incmumym excnepumenmanvHoi namonoeaii, oukonoaii' i padiobionoeii im. P. €. Kaseyvrkoco HAH Yxpainu
eyn. Bacunvkiecoka, 45, m. Kuis, 03022, Vkpaina
kozaktamara.work@gmail.com

Kozak T., Lykhova A., Vydasov N., Lupan V. THE COMPLEX INFLUENCE OF NEWCASTLE DISEASE
VIRUS AND ANTITUMOR DRUGS ON HUMAN PROSTATE CANCER CELLS IN VITRO. Combinations of rarely
used for prostate cancer (PC) chemotherapy and Newecastle disease virus (NDV) with cancer cell's target can be an
alternative way to increase the treatment effectiveness of PC. We found that the complex influence of NDV with vin-
cristine or cisplatin can be synergetic or antagonistic depends on the agent's concentrations. We found the correlation
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between the expression of the proliferation and pro-apoptotic markers, and cytotoxic activity of the tested agents com-
bination.

Pak mepenmixyposoi 3amo3u (PI13) - e HalimommpeHima ¢popmMa OHKOJIOTIYHOTO 3aXBOPIOBAHHS CEePEl YOJIOBIKIB.
Kpim Toro, kmituan PII3 MoxyTe OyTn HedyTmBHMH ab0 HaOyBaTH PE3WCTCHTHOCTI JO XiMioTeparii y mporeci
nikyBanHs (Nader, 2018). Lle nmpu3BoanuTh 10 HEOOXiAHOCTI MOMITYKY aJbTePHATHBHUX MUIXiB 00poTh0H i3 PI13, okpim
TPaIUIIfHAX UTOCTATHKIB (TakcaHiB). L[ikaBUM y IIbOMY TUTaHI € MTOETHAHHS XiMiOTepartii, 110 3a3BUYail He BXOAUTH
no mportokodiB iikyBaHHs PII3 (Liaw, 2018), Ta BipoTeparii. 3okpema, Bipyc xBopobu Hrerokacna (NDV) mae npsimy
IIUTOTOKCUYHY Jil0 Ha IyXJIWHHI KJIITHHU Ta 3JaTHUH BUKJIWKaTH CHHTE3 MPOTHITYXJIMHHUX Ta IMyHOMOIYIIOIOUHX
IUTOKIHIB, a BakuHAKHN mtaM NDV LaSota € HaltOUTbII HU3PKONATOTCHHUM JUTSI JTFOZICHKOTO OpPTaHi3MYy.

Meroro Hamoi pobotu Oymo qocmianty BB NDV LaSota i #ioro koMOiHaIIii 3 IPOTATY X IMHHAMH IIpenapaTaMu
(ITIT) (BirxpuctuH (V) Ta nucmmartud (CP)) Ha npomideparttito Ta xurre3gaTHicTs Knituau PI13 monuan ninii LNCaP.
3 METO0 TIOIIYKY MeXaHi3MiB KOMITICKCHOI [Tii areHTiB MpoaHali3yBain eKcIpecito MapkepiB npomideparii (Ki-67) Ta
anornrto3y (Bcl-2 Ta Bax) B mocnimkyBaHUX KIIiTHHAX. Bymo moka3aHo, o e BUCOKiI KoHIeHTparii NDV (40-5 TAO/
w1 st CP ta 20-10 TAO/ma giist V) y xomrmiexci 3 [T BUSABISUIIN TATOCTATHIHAN/ TTUTOTOKCHYHINA CHHEPTIYHUH e eKT
Ha kiniTmHaX LNCaP. Hanpuxmaz, micis o6podku ximitna LNCaP NDV y xonnentparii 10 TAO/MIT KiTBKiCTh KHBHX
KITiTHH cTanoBmia 62,03+4,95 %; misa 0,31 ar/min V y MoHOpexxuMi - 74,45+2,43 %, a 3a KOMITZICKCHOTO 3aCTOCYBaHHS
y 3a3HaYEHHUX KOHLEHTpawisax - 38,90+2,59 %. ¥ rpymi, ne xiituan LNCaP kynsTuByBany 3a HassBHOCTI 1,25 MKr/mit
CP, ctioctepiranm 53,04+4,12 % >xuBux kiiTH, micist oopooku 10 TAO/mMa NDV — 69,33+2.89 %, a 3a KOMIUIEKCHOTO
3actocyBaHHs — 35,19+2,20 %.

JLig momryKy MexaHi3MiB IIUTOTOKIYHOI /il TOCHTIKYBAHAX ar€HTiB METOIOM IMyHOIIUTOXIMii BU3HAYAIIH BIUIAB
komrutekcHOi aii NDV Ta II1 Ha ekcripeciro Mapkepa npouidepartii Ki-67 i anontoz-acormiiioBanmnx nporeinis Bel-2 Ta
Bax. IToka3aHo, mo 3a koMruiekcHOTo 3actocyBanHs NDV i CP 3MeHmIyeTses excripecis mapkepa Ki-67, mopiBHIHO 3
MOHOPEXHUMOM, y 2-2,5 pa3y. Pa3zom 3 Tum, 3a ymoB komImiekcHOi aii NDV ta V cnocrepiranu 301IbIIEHHS KITBKOCTI
Ki-67* xi1iTHH, TOPIBHIHO 3 MOHOPEKAMOM.

OTtpuMaHi pe3yasraTa cBimgath, o NDV ta [1I1 cyTTeBO He BIDIMBAIOTH HA PIBEHB €KCIIPECii aHTH-aIIONITHIHOTO
Oinka Bcl-2, omak NDV y Bucokiii koHmeHTtpamii B komrmuiekci 3 [II1 mpu3BoauWB 0 MiABUIIEHHS EKCTpecil
npoanonporudHoro 6inka Bax Ha 40 % i 6inpiie, mOpiBHAHO i3 MOHOpexuMaMu. OTXxe, OTpUMaHi Pe3yNbTaTH JaioTh
migcraBu mpunmyctutd, mo NDV moxe mocwmmioBatn abo mocnadmioBatn aktuBHICTE [T Ha wmituHax LNCaP, a
oTpuMaHi epeKTH 3aexaTh epeBakHo Big MexaHi3my nii [1I1 Ta koHIeHTparii Bipycy abo ximionpemnapary. 3a3HaueHi
3MIHU peati3yIoThCs, Ha HAllly JYMKY, CaMe 3a PaXyHOK BIUIHBY JOCTIKYBaHUX areHTiB Ha polTi)epaTHBHY aKTHBHICTh
kiitud PIT3.

Konapartwk B., laaymka A.
OLIHKA 3JIATHOCTI PI3BHUX BUJIIB APDK/KIB 1O PEJAYKIIIL XPOMATY
Jvgicbkutl HayionanbHull yHigepcumem imeni leana ®Opanka
eyn. I pyuescokozo, 4, Jlvsie, 79005, Yrpaina
kondratyuk123456@gmail.com

Kondratiuk V., Halushka A. EVALUATION OF THE ABILITY OF DIFFERENT YEAST SPECIES TO
CHROMATE REDUCTION. A number of microorganisms (yeast, bacteria, fungi) are able to reduce chromate and
convert it to stable non-toxic forms. Such strains can be used to purify the environment as well as to obtain chromium
nanoparticles by “green synthesis”. Reductive activity of cultivation medium and cells has been tested in 48 species
of yeasts belonging to genera Cryptococcus, Saccharomyces, Candida, Phaffia, Endomyces, Rhodotorula, Debaryo-
myces, Pichia, Saccharomycodes and others as well as 11 chromium-resistant insertion mutants of the yeast Candida
famata.

Huzka mikpooprani3amiB (apixmKiB, OakTepiil, TpubiB) 31aTHA acopOyBaTH i aKyMyJIIOBaTH CHOJIYKH XpOMY, a
TaKOXX TIEPETBOPIOBATH iX Ha CTabUTbHI HEeTOKCHYHI popmu. OMHUM i3 BaXIMBHX MEXaHi3MIB JETOKCHKAIlil Xpomary
1 BWIyYEeHHsI HOTO 3 HaBKOJMWIIHBOTO CEpefOBHINA € Tpoliec BimHOBIeHHS Mikpoopranismamu Cr(VI) mo Cr(III),
SIKHH € MEHIII TOKCHYHHUM, 8 METOIU MOro yCyHeHHs - mpocTimmMmu. Cepen IpiKpKiB, BUIUICHHX 13 3a0pyIHEHUX
XpOMaToM CTIYHUX BOJI, 3HAWJEHO INTaMH 3 BHCOKOIO XPOMAaTPEAYKYIOHYOI0 aKTHUBHICTIO. 32 JOMOMOTOI0 METOIiB
KJIACUYHOI TeHETHKHU TaKOX OTPUMAaHO PE3UCTEHTHI 10 XpOMATy MYTaHTH 3 BUCOKOIO XPOMAaTPENyKTa3HO aKTHBHICTIO.
BceraHoBieHo, M0 y APDKIKIB BaXKIIMBA POIb y ACTOKCHKAIT XpoMaTy HAJICKUTh BIACHE MO3AKIITUHHIA PeMyKIIii.
[lItamMu ApiKIKIB 13 BUCOKOIO XPOMATPEMIyKTa3HOI AKTHUBHICTIO MOYKHA BUKOPUCTATH U BHIYYEHHS XpOMY 3
JIOBKIJIJISI, @ TAKOXK JUISL OTPUMAHHS HAHOYACTHHOK XPOMY IIUISIXOM «3€JIEHOTO CHHTE3Y».

MeToro pobotu Oyio AOCTIAWTH Mpolec PEeAyKIli XpoMaTy MITaMaMH TUKOTO THUIY PI3HMX BUIIB IPIKIKIB 1
XpOMaT-pe3uCTEHTHUMHA MyTaHTaMH 3 KOJIEKIIi1 MikpoopraHizmiB [HcTutyTy 6iomorii kinituan HAH Ykpainu.

PenykrasHy akTHBHICTH nepeBipeHo y 48 BumiB ApixmKiB poniB Cryptococcus, Saccharomyces, Candida, Sac-
charomycopsis, Kluyveromyces, Phaffia, Sporopachidermia, Endomyces, Rhodotorula, Trigonopsis, Schizosaccharo-
myces, Zygosaccharomyces, Debaryomyces, Pichia, Saccharomycodes, a Takox y 11 XpoMaT-pe3suCTeHTHHUX iHCEpLili-
HUX MyTaHTIB ApikmkiB Candida famata. TlepeBipeHO 3MaTHICTH AOCHTIHKYBAHUX BHIIB APIKKIB 10 BiIHOBJICHHS
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TpUEHIITETPA30MIH XJIOPHUY, 3AaTHICTD JI0 BiJHOBIICHHSI XpOMATy KyJIbTypaJIbHOIO PiJMHOIO Ta KIITHHaMHu. Bucoky
XpOMaTpeAyKTa3Hy aKTHBHICTh KYJIBTYpalbHOI PiIMHE BHUSBIEHO y 2 mramiB Saccharomycopsis fibuligera, 2 mramis
Saccharomycodes ludwigii, Kluyveromyces bulgaricus, Endomyces magnusii, Debaryomyces disporus, Cryptococcus
laurentii, C. himalayensis, C. laurentii var flavescens, C. flavus, Candida kefir, Rhodotorula pilimanae, Phaffia rhodo-
ryma ta 'y Bcix Cr(VI)-pe3sucTeHTHUX iHCEpUIHHUX MyTaHTIB npixmkiB Candida famata. 1lltamu 3 HaHBUIIIOIO XpoMa-
TPEMYKTa3HOK aKTHBHICTIO Oy/ie BUKOPHCTAHO JUTS Mi00pY YMOB /ISl OTPUMAHHS HAHOYACTHHOK XPOMY.

Kyauk .12, Cipomoaor A.2 Koau6o 1.2

[IOPIBHAHHSI AHTUT'EHHHX BJIACTUBOCTEM
PEKOMBIHAHTHUX ITOXIHNUX JUPTEPIMHOIO TOKCUHY
Tnemumym 6ioximii im. O. B. I[Tannadina HAH Ykpainu
eyn. Jleonmosuua, 9, Kuis, 01030, Yxpaina
2HHI] «Incmumym 6ionoaii ma Meouyunu»
Kuiscoxuil nayionanvnuti ynieepcumem imeni Tapaca Llleguenxa
npocn. Akademixa iywikosa, 2, Kuis, 03022, Yxpaina
varoslava7kulik@gmail.com
Kulyk Ya., Siromolot A., Kolybo D. COMPARISON OF ANTIGENIC PROPERTIES OF RECOMBINANT
PROTEINS OF DIPHTHERIA TOXIN. Diphtheria is dangerous and highly lethal infection disease caused by the
bacterium Corynebacterium diphtheriae. New cases of this disease are still occurring in the whole world. Therefore,
we decided to develop a test system based on ELISA for monitoring of the tense anti-diphtheria immunity of human
population. We carried out immunization of laboratory mice with purified recombinant proteins - SbA, SbB, R-domain,
CRM197 and ADT and compared the levels of serum IgG. According to the results of our study, the most immunogenic
molecule and prospective candidate for ELISA test antigen is CRM197.

Judtepis - 11e BHCOKOKOHTArio3Ha Ta HeOe3IeUHa I JKUTTS OaKTepialbHa TOKCHH-OIIOCEPEIKOBaHa XBOPOOa,
30yaHUKOM sikoi € TokcureHHi mramu Corynebacterium diphtheriae. 30ynnux andTepii Ta Horo ocHOBHHHI (hakTOp
BipylleHTHOCTI - nudrepiitamii Tokcud (AT) - mocuths moOpe BHBYCHI, MPOTE BHUITAJKU IHOTO 3aXBOPIOBAHHS JOCI
BHHHKAIOTH IO BCbOMY CBITY.

Cnanax audtepii B YkpaiHi MHHYJIOTO POKY MOMKHA MOSICHUTH BIAMOBOIO BiJl BaKIMHALIl ab0 HEOOI3HaHICTIO
HACEIJICHHS B TOMY, IO HEOOXiITHO MPOXOIWTH TMEPiOMUYHI PeBAKIMHAIII BIAMOBIAHO 0 HAIIOHAJIBEHOTO KaJeHIaps
IETUICHb.

[IBuakuii mporpecyounii po3BUTOK iH(EKIIHHOTO IMPOIECy B OpraHi3Mi JIOOUHH Ta BHCOKA JIETAIbHICTH
BKa3yIOTh Ha HEOOXITHICTh BaKIIMHAIII1/peBaKI[UHAIlIi, CTBOPEHHS EKCIIPEC-TECTIB IS KOHTPOIIO MPOTUANDTEPIHHOTO
IMYHITETY ¥ yIOCKOHAJIEHHS METOMIB IarHOCTUKH XBOPOOU Ha PaHHIX CTaTifiX.

MeToro DOCHiKEHHS € po3poOKa TEeCT-CHCTEMH Ha OCHOBI iMyHOeH3UMHOTO aHamiildy ([EA) mns Bu3HaueHHS
HATIPY>XCHOCTI IMYHITETY JIFOAMHU 10 IUQPTepii Ta KOHTPOII e(PEeKTUBHOCTI MICIUICHHS, TOOTO KITBKICHOI OIIHKH
antutin go T B cupoBarii KpoBi. 3aBraHHAM 1ii€l poOoTH Oy0 oxapakTepu3yBarH i mopiBHsATH piBHI IgG y cupoBarii
KpOBi Tab0opaToOpHUX MUIIEH Imicis iMyHi3alii ounmeHuMu pekoMOiHanTHUME aHanoramu [T Ta fioro ¢gparMeHTiB:
cyoonunamIeto A (SbA), cyoonurumeto B (SbB), R-nomenom, HerokcnaanM Tokcoinom CRM 197 i anatoxcuaom (ADT).
PexombiHaHTHI aHTUTEHH OYII0 OIEp)KaHO, OYHIIICHO Ta MMPOAHANII30BAaHO METOJaMH MeTar-adiHHOT Xpomarorpadii Ha
Ni #* -NTA araposi ta JJCH-ITAAT enekrpodopesy, BusHaueHHs: piBHiB IgG BUKoHaHO HenpsiMuM TBeprodasHum IEA.

JIJIsT KO)KHOTO aHTUTEHY PiBHI aHTHUTLI Y CHPOBATIII KPOBi OIIHIOBAJIHM Ha OCHOBI IMOKa3HUKA 1HAEKCY ONMTHYHOL
mrinmeHOCTI (ODI - optical density index) (JIsmenko ta iH., 1998).

Hattamxyi piBHi arTuTin Oymu BussieHi 1o SbA (ODI > 1,1) ta R-momeny (ODI > 2,5), o Moxxe CBITIHTH TIPO
cyra0Kki IMyHOT€HHI BJIACTHBOCTI 3a3Ha4E€HMX AHTUTCHIB Yepe3 BiACYTHICTH AIarHOCTUYHO BAXIIMBUX EIITOIIB. 3HAYHO
BUIIMM HIOKa3HUKOM Xapakrepusyerscst SbB (ODI > 7,4), sixa € ki110490B0r0 y ()OpMyBaHHI I'yMOpPaJIbHOT IMYHHOI BiAIIO-
BiZll 32 iMyHi3amii JJabopaTopHUX TBapHH eKBIMOIIsIpHOIO cyMmimio SbB ta SbA (ODI > 11). ITopiBHIOI04HM pe3ynbTaTy,
orpumaHni ipu tectyBaHi ADT (ODI > 10,5), cymimi SbA ta SbB (ODI > 11) ta CRM197 (ODI > 14,9), mu niitnumm
BHCHOBKY, I1[0 HAWKPAIIMMH IMyHOT€HHUMH BJIACTHBOCTAMH XapakTepusyeTrbesi CRM197. Obuncnenns koedirieHTa Ko-
permii mokasano, mo CRM 197 (0,809) mae 6inbm moxi6Hi anTrrenHi BnactuBocti 1o AT, Hixk ADT (0,499).

Takum unHOM, Hamu 0O6paHo CRM 197 Ha ponb aHTHUreHHOi cyOcTaHmii MaifOyTHBOI TeCT-CHCTEMH ISl OLIHKH
piBHIB poTuAN(TEPIHHUX AaHTHUTLI 1 KOHTPOITIO HAIIPY>KEHOCTI IMyHITeTy IpoTH AudTepii y HaceIeHHs.

Kyaimko H.., Imaxk O., byaka 1., Kommiikesuu C., MacjoBebka O., 'natym C.

OKNCHA MOJIN®IKALIIS BIJIKIB BAKTEPIII RHODOPSEUDOMONAS YAVOROVII IMB B-7620
3A BIUIMBY ®EPYM (IIT) HUTPATY
JIvgiecokuii Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovrozo, 4, m. JIvsis, 79005, Vrpaina
natalia.kulishko@gmail.com
Kulishko N., Ishchak O., Bulka 1., Komplikevych S., Maslovska O., Hnatush S. OXIDATIVE PROTEIN
MODIFICATION OF BACTERIA RHODOPSEUDOMONAS YAVOROVII IMB B-7620 UNDER THE INFLUENCE
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OF FERRIC CITRATE. Investigation of the change in the content of carbonyl groups in proteins of Rhodopseudomonas
yavorovii IMB B-7620 during the growth in the medium with 1-12 mM of ferric citrate showed an increase in the con-
tent of these compounds in cell-free extract of bacteria at 7-th day of cultivation, compared with control. The content of
carbonyl groups in proteins in the cell-free extract of bacteria was dependent on the concentration of ferric citrate and
duration of bacterial cultivation. Formation of carbonyl groups in proteins can be due to the action of both: the reactive
oxygen species and the products of lipid peroxidation and other oxidation processes in cells.

Rhodopseudomonas yavorovii IMB B-7620 — 1ie mypirypoBi HecipkoBi 0akTepii, BUIUICHI 3 03epa SBOpiBChKe,
BOJIa SIKOTO MICTHUTH IIiIBUIIICHI KOHIIEHTPALIIT CIIONYK CYIb(Ypy Ta i0HIB IESKAX BAXKKHX METAIIIB, Y T. 4. i10HIB (hepyMy
(IIT) (Tapabac Ta in., 2018). 3aBasaku rHyYKOMY MeTabo0mi3My (POTOCHHTE3yBaIbHI IypITypoBi OakTepil BiIirparoTs 3Ha-
YHY pOIb Y TIO0aThbHHUX 0i0TCOXIMIYHHAX NUKIAX KapOoHy, cynbdypy i HiTporeHy (Tapabac Ta in., 2017). Depym € ox-
HUM i3 HAUTTOMIMPEHIIINX METAIEBUX eIeMEeHTIB. BiH HEOOXiqHHIA IS MiATPUMAHHS KUTTSA BCIX OPTaHi3MiB, OCKIITBKH
3aisTHAN Y KUTTEBO HEOOXiTHIX METabONIYHMX NUIIXaX K Kodakrop. OnHak BiH Mae 0i0J0TiYHO HEOe3eyHi Biac-
THUBOCTI, OCKUIBKH KaTalli3y€e yTBOpPEHHs akTUBHUX (opM okcureHy (ADO). TokcuuHicTh i0HIB (hepyMy IPyHTY€ETHCS
Ha peakmisx Xabepa—Baiica Ta @entona (Papanikolaou, 2005; Repetto, 2012). lorn pepymy (III) B cepenoBurmi mmst
KyJIBTHBYBaHHS OaKTepiil CTUMYITIOIOTh YTBOPEHHS OPTaHIYHUX aKTUBHHUX METa0OMITiB, Takux sK nepokcua (ROO-) i
ankokcu (RO-), Ta nmepokcunnux pagukaiis (Papanikolaou, 2005). A®O 3yMOBIIOIOTH MOIMIKOMXKEHHS Pi3HUX KOM-
MOHEHTIB KJIITHH, 30KpeMa, OUIKIB, i PU3BOIATH A0 iXHBOI OKMCHOT Moam(ikamii. 3a okucHOI MoauGikarii OLIKIB
MOPYIIYETHCS CTPYKTYpa O1YHMX aMIHOKHCIIOT 1 TIOJIINENITHIHOTO CKeJIeTa IPOTeiHy, BHACIIIOK YOTO YTBOPIOIOTHCS pa-
JUKaIIBbHI Ta HepaauKaibHi moxinHi aminokucnoT (Levine,1996; Sasindran, 2007). Lle mpu3BOAXUTE 10 TOPYIICHHAS HOP-
MAaJTBHOTO (PYHKIIIOHYBaHHS Ta 3aruOeli KIIITHH, 0 HeOaXkaHo s 010TeXHOJIOTIYHUX MpoieciB. MeToto podotu Oyio
nmociiguty BB GepyM (II1) nurparty Ha mponecu okucHOT Momudikatii OinkiB 6akrepiit R. yavorovii IMB B-7620.

OxucHy Moaundikamnito 0i1kiB Oaxrepiit R. yavorovii IMB B-7620 3a BBy depym (I11) nutpary oninroBanu 3a
BMicToM KapOoHUTEHUX TPy (KI') OLIKIB y Oe3KITITHHHOMY eKCTpaKTi Iux Oakrepiid. s mporo 6akrepii R. yavorovii
IMB B-7620 BupomuryBanu y MoaudikoBaHoMy noxkuBHoMy cepenoBunii ATCC Nel449 (mxepeno kapOoHy — HaTpiit
UTpAaT) yIpoAoBx 14 nHiB i3 BHeceHHAM y cepenonuine hepym (II1) murpary B koHIeHTpamisx 1, 3, 6,9, 12 MM. Bumict
KapOOHITPHUX TPYIl BU3HAYAIH y peakii i3 2,4-muHiTpodeninrigpazuaom (Mociituyk Ta iH., 2014).

VY xontponi BmicT KI' 611KiB y O€3KIIITHHHOMY €KCTpakTi OakTepiit Oy HallBHIIMM Ha 7 100y KyJIBTUBYBaHHS i
3HMKYBABCS 3 ITOAAJBIINM KYJIFTUBYBaHHSIM. BHECEHHs y cepenoBHIIe KylnbTUBYBaHHs OakTepii ¢pepym (III) murpary
B KOHIeHTpaniax 1-9 MM mpusBogmio xo 3HawHOTro 30inbmeHHs Bmicty KIT Ha 7 moOy xymeruByBanHs. HaitBummumit
BMicT kapOorimsHEX Tpyn (KI') OinkiB Gakrepiit R. yavorovii IMB B-7620 0yB Ha 7 100y KylIbTHBYBaHHA 3a 6 MM
tdhepym (1) urpary i nepeBUITyBaB KOHTPOIb Y 35,6 pa3y. 30UIbIICHAS TPUBAIOCTI KYJIBTUBYBaHHS OakTepiii 10 14 nid
cnprunHIIO 3HmKeHHs BMicTy KI' y OeskmituHHOMY ekcrpakti. 3poctanHs BMmicty KIT 6inkiB 3a BrumBy ¢epym (II1)
LUTPATy MOXe OyTH pe3yJIbTaToM NPsIMOI UM OIOCEPEKOBAHO] il BUIBHUX paiKaIiB, sIKi yTBOPIOIOTHCS 332 HAIBHOCTI
ioHiB pepymy. Tomy mouinsHHM Oyne noxaibiie nociimkerns nporecis [10J] mux GakTepiii.

Jexuiok H.', I'pa6 I1.!, Boguap J1.!, Koneunuii }0.2
BUBYEHHS ITPOTUMIKPOBHOI AKTUBHOCTI TEJIEBUX AHTUCEINTHUKIB J1J151 PYK
Ulbsiecorutl Hayionanvhuil yrieepcumem imeni leana @panxa
eyn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
2Jlbsiscoruil nayionanoHut MeouyHull ynisepcumem imeni Januna Ianuybko2o
eyn. Ilexapcoka, 69, m. Jlvgis, 79010, Vkpaina
nadiya.lekhniuk@Inu.edu.ua
Lekhniuk N., Hrab P., Bodnar L., Konechnyi Y. STUDY OF GEL HAND SANITIZERS ANTIMICROBIAL

ACTIVITY. This research aimed to study the antimicrobial activity of 22 gel hand sanitizers, which are available in
Ukraine and European Union chain stores, against multi-drug resistant clinical strains of infective agents (Gram-posi-
tive, Gram-negative, and fungi). The results have shown that only 5 of them (22.7 %) are truly active, 12 (54.5 %) are
showing indistinct, but adequate, activity, 2 (9.1 %) are showing inferior activity, and 3 (13.7 %) are entirely inactive.

JIBi ocTaHHI AeKaaN XapaKTePU3YIOTHCS PAITOBUMH Ta MACOBUMH ClIaJlaXaMH iH(EKIIIHHIX 3aXBOPIOBAHB i3 KOH-
TaKTHUM 1 EeKaTbHO-OPAILHIM MeXaHi3MaMH Tepeadi, He3BaXKarour Ha CTPIMKHK PO3BUTOK MEIWIIMHY  MIOKPALCHHS
3arajJibHAX CaHITAPHO-TICIEHIYHMX YMOB JKUTTS Ta mparli. [IocTiifHO HapocTaroYHii TEMIT )KUTTA COPUYMHHUB OOIIHpHE
ITHOPYBaHHS JTIOAbMH 0a30BHX TiTi€HIYHUX 3BHYOK, 30KpeMa, MUTTS pyK. OIHI€I0 3 aNbTepHATHB HUHI BICTYIIA€ 3aCTOCY-
BaHHS PI3HOMAHITHUX aHTHCENTHYHKX 3aCO0iB: CIpeiB, remiB, cepBeTok. IIpore B YkpaiHi BUXiI TAaKUX TOBApiB HA PHHOK
HE Ma€ YiTKOTO PEryTIOBaHHS Ta TIEPEBAYKHO CTOCYETHCS JIMIIIE 3aC00iB, 10 3aCTOCOBYIOTHCS Y MPOGECIHHUX MPAKTHUKAX.

Mertoro nmaHoi pobotu Oysio HOCHIAWTH MPOTHMIKPOOHY aKTHBHICTH TEJICBHX AHTHUCENTHKIB, NPUAOAHUX Y
TOPTOBHX MepeXxax Ha TepuTopii Ykpainu Ta neskux kpain €sporneiicekoro Coro3y (€C) (JIntea, Himeuunna, [Tonpma,
Oinnsaupig, Yecrka PecmybOmika).

[epeBipKy mpOTUMIKPOOHOT AKTHBHOCTI MTPOBOIVIIN Ha MOTIPE3NCTEHTHUX 10 aHTHOI0THKIB KIITHIYHUX 13015 Tax
30ynHUKIB iH()EKUIHHNX 3axXBOpIOBaHb: Aerococcus viridans, Brevundimonas vesicularis, Candida non-albicans
Ne60, C. non-albicans Ne61, Citrobacter sedlakii, Escherichia coli, Raoultella terrigena ta Staphylococcus lentus.
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Bu3HavueHHsT YYTIMBOCTI JI0 AHTHCENTHYHHUX 3aCO0IB MPOBOAWIM OE3MOCEPEHIM HAHCCEHHSIM Kparnii 3acoly Ha
arap 3 BUKOPHCTaHHSIM CTaHAAapTHHUX HOXUBHHX ceperoBul] (arap Mromnepa-Xintona it arap Cabypo). ¥ nocmiai
BHUKOPUCTOBYBAaJIM aHTHUCETITHYHI T'eJli TaKuX TOpProBux Mapok: «Vital Charmy, «Aromaly, «Jloktop biokon», «Colour
Intense», «PocketBacy, «Miniso», «Jlarocent M», «Gloss» (mpuabani Ha Teputopii Ykpainn), «Amatéy, «Naturaphy»,
«Dettoly, «Lilieny, «Pharma Oily, «Eurocare», «Cuticuray, «Baleay, «Cien», «Dulgon», «Sanytoly, «Dermo pHarma+»,
«LV» ta «Pure-Klenz» (nmpunbani na teputopii €C). Sk koHTpoIb BUKOpUCTOBYBaNU 70% pO3UMH €THIOBOTO CITUPTY
i 3aci6 «AX/1-2000» Ha OCHOBI 130MPOIIJIOBroO CIUPTY. BUCHOBOK 1110710 TPOTHMIKPOOHOT Aii poOMIIHK i3 HasIBHOCTI YU
BIJICYyTHOCTI POCTY KyJBbTYPHU Ha MICISIX HAHECECHHS 3aC00iB.

Pesynerarn nmokasanu, 1mo i3 22 qociipkeHnx 3aco0iB Tk («Amaté», «Naturaphy», «Lilien», «Sanytol» Ta
«LV») nmponeMoHCTpyBaIy 4iTKO BUPKEHY aKTUBHICTB IPOTH BCIX JOCHIIPKYBAaHUX KYJIBTYP MiKPOOPTaHi3MiB; I’ SITh
(«Miniso», «Eurocare», «Cien», «Dulgon» ta «Dermo pHarma+») Oynu mieBumu mono ['pam (-) i3omaTiB i rpH0iB,
npote ManoehexTuBHUME 11010 ['pam (+) i3onstiB; wotupu («Dettol», «loktop Biokon», «PocketBacy» ta «Jlarocent
M») Oy akTuBHUMY 10110 ['pam (+) 1301TiB 1 rpuOiB, ase ManoedekTuBHUMY 10110 ['pam (-) i3omstiB; Tpu («Pharma
Oily», «Cuticura» ta «Gloss») nmokazanu Bupa3Hy NPOTHIPHUOKOBY [0, TPOTE CIa0Ky akTHBHICTH o0 ['pam (+) i ['pam
(-) 13omsiTiB; nBa («Balea» Ta «Pure-Klenz») npogeMoHCTpyBaiy YiTKy akTHBHICTB JIHIIE 10RO ['pam (-) i30515TiB; TpU
(«Vital Charm», «Aromal» i1 «Colour Intense») He TPOAEMOHCTPYBAJIN YKOIHOT aHTHCENTUYHOT i

OTxe, y xoai pobotu Oyno mokasaHo, mio juie 5 (22,7 %) 3aco0iB € AI€BUMU MPOTU BCIX JOCHTIIKYBAHIX
MIKpPOOpPraHi3MiB 1 MOXKYTb 3aCTOCOBYBATHCH SIK aJbTEPHATUBHUMN 3aci0 MIO/IEHHOT TirieHu pyk, 12 3acobiB (54,5 %)
JICMOHCTPYIOTh BapiaOebHy aKTUBHICTB, Ta BOHA JIMIIAETHCS 33JJ0BUIBHOIO, 2 3acobu (9,1 %) € MaJoaKTUBHUMHU 1 HE
BIJINIOBIIAIOTh BIACTUBOCTSIM, III0 3a3Ha4a€ BUPOOHUK, a 3 3acobu (13,7 %) He mokas3aiu >K0HOT MPOTUMIKPOOHOT Jii.
Cepen HHMX 3 aHTHCENTUYHUX TelliB, NpUIOaHUX B YKpaiHi, 5 (62,5 %) neMoHCTpyBanu ciabKy akTHBHICTb, a 3 reii
(37,5 %) Oynu IOBHICTIO HCAKTUBHHUMU.

Cepen 3aco0iB, mpuabanux Ha teputopii €C, 12 (83,3 %) manu 4iTKo BUpa)keHy YH 33/I0BUTbHY IPOTUMIKPOOHY
nito, a 2 (16,7 %) — cnabky abo oOMexkeHy.

Myapikys /., AABopcbka I'., Mopo3s O., I'natymn C., KBac 1., lodpsincbka 1.

BUKOPUCTAHHS BAKTEPISIMU DESULFUROMONAS SP. ®EPYM (111) HUTPATY
SK AKLIEIITOPA EJIEKTPOHIB 3A BIUIMBY MOHIB HITPATY TA HITPUTY
Jlvsiscokutl nayionanvnuil ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
dianamudrikuv@gmail.com

Mudrikuv D., Yavorska G., Moroz O., Hnatush S., Kvas 1., Dobrianska I. USAGE OF FERRUM (III) CI-
TRATE AS ELECTRON ACCEPTOR BY BACTERIA DESULFUROMONAS SP. UNDER THE INFLUENCE OF
NITRATE AND NITRITE IONS. Ferrum (III) citrate at concentration of 3.47 mM in the medium revealed the toxic
effect on nitrate and nitrite reduction by Desulfuromonas sp. bacteria. The strains are adapted to high concentrations of
ferrum (III) citrate. They are highly promising for applications in technologies of environment purification from heavy
metal and nitrogen compounds, as the bacteria strains are capable of active transformation of the above-mentioned pol-
lutants.

CipKOBITHOBIIIOBaJIbHI OakTepil € Ba)KJIMBOIO JIAHKOIO TIPHPOAHOTO IMKIY cynbdypy. Bonu 3ailicHIOTH
TUCHMIJISIIHE BiTHOBICHHS CIPKH, HITPaTiB a00 HITPUTIB 1 3B’A3YIOTh MOTOKH KapOOHY, HITPOTEHY # Cyabpypy B
aHaepoOHMX 30HaxX BoAOIM (An & Picarda, 2015). 1li 6akrepii mommpeHi y Ipupoai B MICIIX i3 HU3bKUM OKHCHO-
BITHOBHUM ITOTEHIIialoM. HaiftocTymHImmmM JKepeoM HITPOTeHY s CipKOBIIHOBIIOBAJIEHUX OakTepiit € HOHHU
aMOHII0, SIKi YTBOPIOIOTHCS HMMH BHACHIJOK a3orodikcamii abo BinHOBIEHHs HiTpaTiB um HiTpuTiB (Morozkina &
Zvyagilskaya, 2007). Oco6a1BO BasKJIMBY POJIb BOHH BIZIrPAIOTh Y MICIISIX PO3POOKH CIPKOBUX POIOBHIIL, 3a0pYITHEHUX
cnionykamu cyiabQypy Ta Bakkux metaniB (Kozmosa Ta iH., 2008). bakrepii pony Desulfuromonas, okpiM CipKu 4
OKHCHEHUX (OPM HITPOTCHY, MOXKYTh BUKOPHCTOBYBAaTH OKHCHEHI (popMHU Ba)XKUX MeTaiiB, 30kpeMa, ¢pepym (II1) sk
KiHIeBi akmentopu enekrpoHiB (Moroz et al., 2014; Moroz et al., 2016; Hnatush et al., 2018). Meroro poboTu 0yino
JOCTIINTH 3aKOHOMIPHOCTI BUKOpPHCTaHH: OakTepismMu Desulfuromonas sp., BUIIJICHAME 3 03epa SIBopiBChKe, HiTpaT-
a00 HITPUT-HOHIB 32 OJTHOYACHOT HASBHOCTI B CEPEIOBHILI 1HIIIOTO aKIenTopa exeKTpoHiB — ¢pepymy (I1I).

Bakrepii Desulfuromonas acetoxidans IMB B-7384, Desulfuromonas sp. Yavor-5 ta Desulfuromonas sp. Ya-
vor-7 BupontyBanu B cepesiosuii Kpasrosa-Copokina 6e3 SO,* 3a anaepobnux ymos i 3a 30 °C. bakrepii Bucipaiu
(108 KYO/mn) y cepenoBuiia 3 Na,C H.O, (17,86 MM), o sIkUX momaBaiy cTepriibHI | M po3unHm NaNO, un NaNO,
1o KoHIeHTpaiit: 1,74; 3,47; 5,21; 6,94; 10,41 MM Ta 1 M po3unn FeCH.O, - no xoHIeHTpanii 3,47 MM. Kiituan
TaKoX BUciBann y cepenopuma 3 3,47 MM NaNO,, NaNO, a6o ¢pepym (I1I) iurparom sk €[MHAM aKIENTOPOM EJIEKTPO-
HiB. PiBeHb BiHOBIEHHS HOHIB HiTpary, HiTpuTy ab0 (epymy (III) BuBUamm micns IXHBOr0 BHECEHHS y CEpEIOBUILE
0e3 kiituH. Ha 10 106y BusHayamu 6iomacy, Bmict NO,”, NO,, Fe(IlI), Fe*" a6o NH," y kynbTypanbhiii piguni (I'ynss
Ta iH., 2014).

SIKIo BHOCHIIM B CEpeIOBHIIE KynbTuBYBanHs Desulfuromonas sp. NaNO, 3a ycix KoHIEHTparii i FeCH,0,
TO (ikCcyBamy 3HWKEHHA epekTHBHOCTI BinHoBenHs NO,  6akrepiamu (64,9 %), mopiBHsaHo 3 BinHoBneHHsAM NO," y
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cepenopumi e 3 NaNO, (95,7 %). Edexrusnicts Binnosnenns gpepymy (III) 6axrepisvu B cepenosumti 3 NaNO,
3a Beix xoHueHTpanii Ta FeC H, O, (58,5 %) BusBunaca nuxyoro, Hixk y cepepopumi nuute 3 FeC H,O, (96,0 %). 3a
BHECEHHS Y CEpeIOBHIIE Ky/IbTHBYBaHHs Oakrepiii NaNO, 3a Beix xonnentpauiii i FeC H,O, cnocrepirany sHmKeHHs
edexrusnocTi BigHoBneHHs NO,™ 6axrepismu (64,0 %), MOPIBHAHO 3 BiAHOBIECHHAM HiTPHTIB y CEpEJOBHUIII JIHIIE 3
NaNO, (97,7 %). Edexrusnicts Bignosnenns gpepymy (1) 6axrepisvu B cepenosumti 3 NaNO, 3a Beix KoHIEHTpanii
i FeC H,O, (82,1 %) BusBunacs Hux4oro, Hixk y cepenopumi qume 3 FeC H, O, (95,4 %).

Omxe, depym (III) murpar 3a koHuentparii 3,47 MM y cepeloBHII BUSBUB TOKCHYHY JiF0 Ha HiTpar- 1
HITPUTPEAYKIito, Ky 3nilcHIOBanu Oaktepii Desulfuromonas sp. BumineHi mramu € aganToBaHHUMU 10 BHUCOKHX
xonnenrpaniii FeC H,O,. Bonu nepcrekTHBHi /Ul 3aCTOCYBaHHsA y TEXHOJOTIAX OYMILEHHS JOBKIIA Bifl CMOMYK
B)XKKHX METAJIB 1 HITPOTeHY, OCKIJIBKH 3/1aTHI 10 aKTHBHOI BiIHOBHOI TpaHc(opMaIlii IUX IOIIOTAHTIB.

Howeaiwk A., l'opmkoBa O., Pagum H., Boaosau O.
®EHOJI-OKMCHIOBAJIBHA AKTUBHICTb BAKTEPIU BACILLUS SUBTILIS
Ooecoruii nayionanvruil ynieepcumem imeni 1. 1. Meunuxoea
syn. [leopsincora, 2, Ooeca, 65082, Vkpaina
lavellan995@gmail.com

Poshelyuk A., Gorshkova O., Radysh N., Voliuvach O. PHENOL-OXIDATIVE ACTIVITY OF BACTIRIA
BACILLUS SUBTILIS. The phenoloxidative activity of B. subtilis strain isolated from sewage from pharmaceutical
production determined. The degree of destruction of phenol reached 97%. The residual concentration of phenol in water
decreased from 200 mg / 1to 6 mg /1 on the 8th day of observation.

[Ipob6nema 3a0pyIHEHHS IPUPOIHUX 00’ €KTIB OPTaHIYHUMU BiIXOJaMH TEXHOTCHHOTO TIOXOKEHHS CTa€ Aeaai
rocrpimoto. Jlikapcbki i aHTHCENTHYHI 3aCO0H Ha OCHOBI (DEHONBHUX CIONYK HAIXOAATh Y HABKOIUIITHE CEPEIOBHUIIIE,
JIe CIPaBILIIOTh e(eKTH CTIHKHUX momroTaHTiB. (BoitmexiBcbka Ta iH., 2015). ToMy cbOTOAHI BaXIJIUBOKO € po3poOKa
010TEeXHONOTI OYHMINEHHS CTIYHUX BOJ 13 BUKOPHCTAaHHAM Oi0XiMiYHO-aKTHBHHX HEMATOTCHHHUX MIKPOOPTaHi3MiB,
37IaTHUX CIIOKMBAaTH (PEHOJBHI CIIOIYKH SIK €IMHE JDKepesto kapOoHy Ta eHeprii (Gudzenko et al., 2018; I'ya3enko ta
iH., 2020).

Mertoro Harroi pobotu Oyio JOCTHiIuTH (HEHOI-OKUCHIOBANIBHY aKTHBHICTH mTaMmy Oaktepiit Bacillus subtillis,
130JILOBAHOTO 31 CTIYHUX BOZ (papMBHPOOHHIITBA.

Js onwiHkH (heHOOKMCHIOBATBHOI 3MaTHOCTI KyNbTYpy B. subtillis BUpOIIyBaNIH y TOXXKHUBHOMY cepenoBuii M-9
i3 JonaBaHHAM (EHOIY K €IMHOTO JKepesa KapOoHy. Bu3HaueHHs 3aIuIIKOBOT KOHLEHTpaLil ()eHONTy NPOBOIHIHN 3
BUKOPHCTaHHAM 4-aMiHOAHTHITIPHHY 1 Kamii rekcarianodepary (I1I). BuxingHy koHIEHTparito GeHoITy B MOACTHHHUX
BOJTHUX po3urHax BapiroBanu Bix 200 g0 300 Mr/i, 301TBIIyIOUH 31 3pOCTaHHAM KOHICHTpaIlii (peHOIy KOHIIEHTPAIIII0
KITHH y mpoOi Ha mopsmok. Jlns BUBYCHHA OIONOTIYHMX BIIACTHBOCTEH INTaMy BUKOPHUCTOBYBAIHM KIIACHYHI
0aKTepioNoTivyHi METOMH.

VY pe3ynbrari AOCIHiIKEHb BCTAHOBIIEHO, 10 ITaM B. subtilis, i3onpoBanuii y 2017 p. 31 CTIYHUX BOJ YKPaiHCHKOTO
BUPOOHHULTBA (hapMaLeBTHYHUX IIperapariB, IPEICTABICHHH CIOPOYTBOPIOBAJBHHUMHU BEIUKHMH PYXJIUBHMH
IPaMIO3UTUBHUMH, KaTaJa30I03UTUBHUMH, OKCHIA30HCTAaTHBHUMHU MAIMYKaMH 13 3aKPYDICHUMH KIiHISIMH, IO
T1APOMI3YIOTh KPOXMAJh 1 CEUOBHHY, HE BiTHOBIIOIOTH HITPATH 10 HITPUTIB; HE PO3PIIKYTh KeJIaTuH, He PePMEHTYIOTh
JIaKTO3Y, MaJIbT03y, apabiHO3y, raJaKTo3y, PAMHO3Y.

Itam B. subtilis MaB (EHOIOKMCHIOBAIBHY 3IaTHICTh — Yepe3 6 i0 eKCIO3UIIil CTYMiHb BIIIYYeHHS (EHOIY 3
MOJIEJIFHOTO PO3UHHY csraB 78 %. 3anuIkoBa KOHIEHTpauis heHomy y Boi 3HIKYBanacs 3 200 1o 44 mr/i1. Hamri nomansri
KiHeTHYHI JOCTIDKEeHHS 3 OlomecTpykiil peHony mramom B. subtilis, BUNUIEHUM 31 cTiYHOT BOaH (papMarieBTHIHOTO
BHUPOOHMITBA, TOKa3and, Mo Ha § NoOy CHOCTepiracThcsi MakCHMMajbHa ACCTPYKLis (eHOTy 3a HasBHOCTI MITaMy
B. subtilis - xoHumenTparist ¢eHONMy y BOAi 3HIKyBajacs 10 6 Mr/i1. B oOpaHuX HaMH yMOBaX MpPOBEICHHS IPOLECY
0i0JIOriYHOrO OYMIICHHS BOoAW Bix (eHoNy (KOHUeHTpauis OakrepianpHux KiiTuH X 10 * KYO/mi, TemneparypHuii
pexum 20 °C, pH 7,0-7,2) 3a HasiBHOCTI utamy B. subtilis mpouec nedenomizanii Boxu OyB BUCOKOE(HEKTHBHHUM - CTYIIHb
nectpykuii ¢peHomy csira 97 %.

Pagum H., ITomemiok A., I'opmikosa O., Boiawsau O.

BIOJIOI'TYHI BJIACTUBOCTI IITAMY BAKTEPI
AEROMONAS ICHTHIOSMIA ONUSS2 - JECTPYKTOPA ®EHOJTY
Ooecvruil Hayionanvruil yHisepcumem imeni 1. I. Meunuxosa
eyi. [{eopancwvka, 2, Odeca, 65082, Ykpaina
radyshl1998@ukr.net
Radysh N., Poshelyuk A., Gorshkova O., Voliuvach O. BIOLOGICAL PROPERTIES OF BACTERIA —
DESTRUCTORS OF PHENOLS AEROMONAS ICHTHIOSMIA. The fatty acid profile of the ONUS552 strain iso-
lated from pharmaceutical wastewater, was found to be monounsaturated 9-hexadecenoic (16: 1 w7c¢) and 10-hexade-
cenoic (16: 1 wobc) acids. Based on the biological properties and fatty acid composition of cellular lipids, was established
belonging to strain ONUS552 — Aeromonas ihtiomia ONUS552 — phenol destructor.
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Hebe3neka HamxomKeHHS ()EHOJIBHUX CHOJNYK 31 CTIYHMMH BOJAMH Yy HaBKOJMIIHE CEpPENIOBHUINE IOB’s3aHa
3 IXHBOK TOKCHYHICTIO JJIsi OI0NOTiYHMX 00’€KTIB 1 CTIMKICTIO 0 po3kiagaHHsI. MikpoOiojoriyHa JETOKCHKAILIS €
MIEPCIIEKTUBHAM METOJIOM OYHIIECHHS HABKOJMIIHBOTO CEPEIOBHINA, y MPOLEC SKOi BiIOYBAETHCS PO3IICIUICHHS
apOMaTHYHOTO KUTBIS i YTBOPEHHSI HETOKCHYHUX CIIOJNYK - Byriekucnoty i Boxu (CeBactbsiHOB, 2012; [llectepenko u
Ip., 2012). Ha choroHi akTyarsHO0 MPOOIEMOI0 3aHIIAETHCS PO3POOKA HOBUX €KOJIOTIYHO Oe3MeyHIX 010TEXHOIOTIH
OYHIICHHA CTIYHUX Bo Bix perory (Oummmayk, 2003).

YV 3B’A3KY 3 UM METOIO HAIIo1 poOOTH OyJI0 BUBYHUTH O10JIOTIYHI BIACTHBOCTI ¥ JKUPHO-KUCIOTHHUN CKIIa I I TiB
mramy Aeromonas ichthiomia ONUSS52 - nectpykropa GpeHory.

06’ exToM nocmimkeHHs OyB mram 0akrepiit A. ichthiomia ONUSS52, BuaineHni 31 CTI4HHX BOJ papManieBTHIHOTO
nianpuemcTBa. [lonepenHi ekCriepruMEHTH MOKa3ajH, 10 BiH Mae (EHON-IeCTPYKTHBHY aKTHBHICTb. J[1s BUBUCHHS
OiosioriyHUX BIacTUBOCTEH OakTepiit A. ichthiomia ONUSS52 Gyiio BUKOPUCTaHO KJIACH4HI OaKTepionoriuHi MeToau i
tect-cucteMu APl 50 CHB Medium (bioMerieux, ®@panuis). i1t JoCaipKeHHs! CKIIaay KUPHUX KUCIOT KIITHHHUX
JmimigiB Oyno 3acTOCOBaHO CydacHHWH MeToi Ta3oBoi xpomarorpadii 3 BHKOPHUCTAHHSIM aBTOMAaTHYHOI CHCTEMH
inenTudikauii mikpoopraunizmis MIDI Sherlock (CILA). Xpomarorpadidne po3iieHHs: METHIOBUX e(ipiB KUPHUX
KHCJIOT IIPOBOAMIIN Ha Ta30BoMy xpomatorpadi Agilent 7890.

BuBuennst GiomoriuHux BiacTHBOCTed mTamy P2 mokaszano, IO BiH NPEJCTABICHHN TI'paM-HETaTHBHUMH,
OKCHJ1a30- 1 KaTaJa30[03UTHBHUMH, PYyXJIMBUMH, IPSIMUMH NaJMYKaMU 3 3aKpyIICHUMH KiHIsIMH po3Mipom 0,5x2,5
MKM. ¥ Ma3zKax BOHHU PO3TalIoByBaiucs mooanHoko. [lltam ONUS52 nobpe pic Ha IpOCTHX MOKUBHAX CEPETOBHUINAX —
MIITA, MIIb, nentonizoBaHOMY MiHepaabHOMY cepenoBumii M-9 3a 30 °C, pH 7,0. bakrepii hepMeHTyBaIN TITIOKO3Y,
MaJIbTO3y, Tperano3y (3 yTBOPEHHSM KHCIOTH), KpOXMallb, INIILEPUH, JKEJNATWH, Ka3eiH, MPOMYKyBalH OKCHAA3Y,
Kartanazy, (ocdarasy, peaykyBaiau HiTpatd, He (EpPMEHTYBAIM iHO3WT, KCHIIO3y, CEUYOBHHY. B KXHPHOKHCIOTHOMY
npodini mramy ONUSS52 Oynu HasiBHI 22 )KHUPHI KACIOTH 3 YHCIOM aToMiB kapOony Bix 10 1o 18. OcobauBicTh mtamy
A. ichthiosmia ONUSS52 - HasiBHICTB y HOT0 JKUPHOKUCIOTHOMY Tpodili MOHOHEHacHueHHuX 9-rexcazaeneHoBoi (16:1
w7¢) i 10-rekcaneneHoBoi (16:1 w6c) KHCIIOT.

BucHoBOK. bioJIOTiYHI BIACTHBOCTI Ta )KUPHOKUCIOTHUH CKJIA ] KITITHHHUX JIIITi{iB MiATBEPIMIN MPUHATICKHICTH
mramy ONUSS52 - necrpykropa QeHoidy, BHIUICHOTO 31 CTIYHMX BOJ (hapMalleBTUYHOIO BHPOOHUIITBA, JIO BHIY
Aeromonas ichthiosmia.

Caxyauy X., Mukutun M., Kaumap H., F'anymka A., MeniB H., F'natym C.

BJIACTUBOCTI OJIT'OTPO®HUX MIKPOOPT AHI3MIB, BUJIIJIEHUX 13 YOPHOI ITIOPOJ1Y 3 BIJIBAJTY
LIEHTPAJIbLHOI 3BAT AYYBAJIbHOI ®ABPUKU «YEPBOHOI'PAJICHKA»
Jlvgiecokuil nayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. JIvsis, 79005, Vrpaina
khrystynasakyluchy@gmail.com

Sakulych K., Mykytyn M., Kachmar N., Halushka A., Meniv N., Hnatush S. PROPERTIES OF OLIGO-
TROPHIC MICROORGANISMS ISOLATED FROM THE BLACK ROCK OF CENTRAL ENRICHMENT FAC-
TORY “CHERVONOGRADSKA” SPOIL HEAP. Three starins of actinobacteria with fragmented substrate and aerial
mycelium are isolated from the black rock of Central Enrichment Factory “Chervonogradska” spoil heap. One of them
is identified as Streptomyces sp. Three strains of actinobacteria and one strain of Gram-negative chemoorganotrophic
facultatively microaerophilic rods, 2x0.99 pm, which form cysts and are able to fix molecular nitrogen, were isolated
from the control sample.

UYepBoHOTpaICHKU TipHIYOMIPOMHUCIOBHI paiioH JIEBIBCHKO-BOMMHCHKOTO KaM’ STHOBYTLIEHOTO OaceifHy CTBOPIOE
BEJIMKE €KOJIOTIYHO HeOe3NeyHe HaBaHTaKeHH, OCKiTbKH 211 ra BigBeneHo mix Bigsamu mopia. Ilopogawit Binsan Llen-
TpaJbHOI 30aradyBaibHOI (habprku «UepBoHOTpanchkay Mae oty 76 ra i Bucoty 68 M (Ctopoxyk Ta iH., 2005). Cy0-
CTpaTH Bi/IBAITy XapaKTepHU3yIOTHCS HE3aAOBUIEHIMH TiPOJIOTIYHUMH i arpOXiMi9HIMH MTOKa3HUKAMH, HU3bKAM BMiCTOM
opraHiuHUX pedoBHH (1-2 %). BmicT HOHIB BaXXKHX MeTaliB y Oararo pasis nepesuniye I'JIK, BoxHi cTokH 3 Bigsamy
MAaroTh BHUCOKY KHCIOTHICTE (pH 2,7-3,5) 3a paxyHOK yTBOpeHHS CyAb(aTHOI KHCIOTH BHACTIIOK OKHCHEHHS IPUTY
(1-4%) (Kodaros Ta iH., 2002). KinpKicHHH 1 SIKICHUH CKJIag MIKpOOPTaHi3MiB BYTIJIbHHUX BiJBaJIiB 3MIHIOETHCS 3aJIEKHO
BiJI XIMIYHOTO CKJaxmy, pi3smIHNX BIacTuBOCTeH, pH cepenoBuIa, BMICTy B HAX HIOBITPSI, BOJIOTH Ta TIOKUBHAX PEIOBHH.

3aBOsIKK MiSUTPHOCTI MIKpOOpPTaHi3MiB BiOyBa€ThCS MiHEpaii3allisi OpraHiYHMX 3aJMIIKIB 1 Oe3mepepBHE
Hagxomkenns B arMocdepy CO,, IKMH BHKOPHCTOBYIOT y TPOLEC (OTOCHHTE3y aBTOTpOQHI opranizmu (Spomko,
2013). JocmimkeHHs CKIIaay MiKpoOOIIeHO31B MOPOAHUX BiABAJIIB Ma€ BAKIIMBE 3HAYCHHS TSI PO3YMiHHSI CYKIIECIHHIIX
MIPOIIECIB Y BiiBajax i po3poOKH 3aX0IiB 3 IXHBOI PEKyIHTUBALII].

Hocnimkeno mopdomoriuni, ¢i3ionorigai Ta OiOXiMi4HI BIACTHBOCTI ONIrOTPOPHHUX MIKPOOPTaHi3MiB,
BHJIUIEHHUX 3 YOPHOI TopoaH 3 BinBaiy LierTpansHoi 30araayBansHoi padpukn «UepBoHOTpaaChKay. YCi TpH BUIITICHIX
IITaMA BUSBWIACH aKTHHOOAKTEPiSIMH, IO YTBOPIOIOTH CyOCTpaTHWH 1 moBiTpstHUi Mineniit. CyOcTpaTHHI Mimemnii
(hparMeHTOBaHUH, a MOBITPSIHUI - MICTUTH JTAHITFOXKKH KOHITIH.

Kimitiar omHOTO 3 MOCHIIKyBaHWX INTaMmiB MicTaTe LL-miaMiHOMIMETiHOBY KHCIOTY, mi OakTepii 3a
Mop¢oNoriTHUME Ta 0i0XIMIYHUMH BIIACTHBOCTSIMHE iIeHTH(IKOBAHO SK TPEACTAaBHUKIB pony Streptomyces. Jpyruit
IITaM JAOCTIKYBaHUX aKTHHOOAKTEpiil JiaMiHOTIMETiHOBOT KHCIOTH HE MiCTHTD.



MikpoGionorisi, Bipyconoris Ta iMyHonoris - 149 -

I3 xoHTpONBEHOTO 3pa3ka, BifiOpaHoro mobmusy pusochepu ouepeTy 3BUUaniHOTO (Phragmites australis (Cav.)
Trin. ex Steud.) 6ins HOCTIIXKYBAaHOTO BiJBasy, BUIICHO 4 miTaMu Oakrepiidl. Tpu 3 HUX Oylu aKTHHOOAKTEPisSIMHU,
MOAIOHUMH 32 MOP(OJIOTIYHIMH BIACTHBOCTSAMH 10 OakTepiil, BUIUIEHHUX i3 4OpHOI mopoxu. YerBepTuil mram — e
TrpaMHEraTHBHI XeMOOPraHoTpodHi (akyJIbTaTUBHO MiKpoaepo(diibHi MaJMYKH, 110 YTBOPIOIOTH IIMCTH PO3MIpOM
2x0,99 MKM, 31aTHI (iKCyBaTH a30T.

CxoBopoaka M., Akyiaenko L., Cycaos I'., Cepriituyk T., ToscranoBa A.

OKCAJIATHEI'PAJTYBAJIBHA AKTUBHICTh HOBOBUAUUIEHUX IIITAMIB
POAY LACTOBACILLUS

HHI] «Incmumym 6ionoeii ma meouyunuy
Kuiscokozo nayionanvrozo ynieepcumemy imeni Tapaca lllesuenxa
npocn. Axademixa Iywkosa, 2, Kuis, 02000, Yxpaina
tuchishe@gmail.com

Skovorodka M., Akulenko I., Suslov H., Serhiychuk T., Tolstanova G. OXALATE-DEGRADING ACTI-
VITY OF NEWLY ISOLATED LACTOBACILLUS SPP. STRAINS. Excessive amounts of oxalate in the human body
can be the cause of hyperoxaluria. Probiotic bacteria with prominent oxalate-degrading properties can be used as a pre-
ventive and therapeutic method against hyperoxaluria. Among isolated 27 strains of Lactobacillus spp. only 4 have been
proven with oxalate-degrading properties therefore are suitable for further experiments as potential probiotic strains.

Po3moBCIOIKEHOI0 PUUMHOI0 3aXBOPIOBAHHS Ha CEUYOKaM’siHy XBOpoOy (ypouiiTia3) € HaaMmipHa eKCKperis
4yepe3 HUPKHU OKcanaTy — rinepokcanypist. biaussko 80 % BUSBICHUX KaMEHIB CKIaAIOTCS 3 HEPOZUNHHHUX OKCATATHUX
coneit. OnHI€I0 13 TPUYHH MOSIBY TiNEPOKCAypii € 3MEHIIEHHS OKCAIOTPOodiB y MiKpoOioMi KHIIKIBHUKA, TOMY OJJHUM
3 aKTyaJbHUX HampsMiB Tepamii Ta mpodiJakTUKH ypoiiTiady Ta Tinepokcailypii € Mouryk NpoOiOTHYHHUX IITaMiB
Oakrepiil, 31aTHUX 10 Okcanarpenykuii. Cepen BiJOMHX IpEACTaBHUKIB OakTepii J0 JAerpaaarii okcajary 3larHi
Oxalobacter formigenes, Lactobacillus, Bacillus, Bifidobacterium i aesxi iHIi.

Mera: BunumTH WmTamMu OakTepid, 34aTHI A0 OKCaJaT pPENyKIil, Ta BU3HAYUTH IXHIO MaKCHMAaJbHY
OKcaJaTJerpaayBaibHy aKTHBHICTb 3aJIS)KHO Bi/T (a3l OHTOTEHE3Y.

O06’exTamu JOCTIKEHHS Oy HOBOBUAIJICHI IIITaMU 31 3AaTHICTIO A0 AecTpyKIii okcanary. [lItamMmu Buminsmm 3
JIOMAIITHIX KUCIIOMOJIOYHHX MPOAYKTiB Ha cepenoBuli MRS Agar. 3gaTHicTh 0 merpajarii okcagary JOCHTiHKyBaIn
ynponosx 122 ronun Ha cepenopumax Oxalate Medium Agar (OxM Agar, mictuts CaC O, y KiTbKOCTI 5 I/J1, SIK €JHHE
mxepeno kapoorny) Ta MRS Agar+Ox (mictuts CaC,0, y KinbKocTi 5 1/11) i3 napajienbHUM BU3HAYEHHAM (asu pocTy
KyJIBTYPH (3 BUKOPUCTAHHAM (DOTOCICKTPOKOIOpUMETpa, A = 540 HM). 3aIHIIKOBY KUIBKICTh OKCAIaTy B CEPEIOBHIII
(okcanarzerpaayBaibHy akTUBHICTb, OJIA) oliHIOBAIM PEJOKCUMETPUYHMM THTPYBaHHAM i3 KMnO, .

I3 kucnoMonouHMX MPOAYKTIB Ha cepenoBuii MRS Agar Oyno BuaineHo 27 mramiB MOJOYHOKUCITUX OaKTepiH,
Ki 32 MOpdosoro-¢izioJoriyHUMHU 0COOIMBOCTAMHU Halexars 10 pony Lactobacillus. Tlin yac nepBUHHOTO MEpeciBy
Ha cepenoBunie OxM Agar 31aTHICTh 1O POCTY BHSBIIIM 5 IITaMIB, ajie 3a ITOJaJIbIIOro IepeciBaHHs JnmIe 4 mTaMu
3aTHIIINCS XUTTe3naTHUMHE. [Tokazany, mo Ha cepenosuii MRS Agar+Ox 11t TppOX IITaMiB IECTPYKILiSl OKcaIaTy
nounHasnacs 3 27 TOAWHY KyJI6THBYBaHHS 1 CTaHOBMIIA Bif 4 10 16 %, a U1t ofHOTO IITaMy JlaHa aKTHBHICTB 3adikcoBaHa
Ha 8 roguny kynaeTuByBaHHSA (OA 14 %). Uepes 48 rox KyasTHBYBaHHS JIerpaaallisi okcanary Ha cepegoBumi MRS
Agar+Ox npunussnacs 3 MakcumymoMm OJIA 16 %. Ha cepenosumi OxM nerpazarist okcanaTy MOYHHANACS JIHIIE
yepes 48 rox Bix mouarky KyneruByBaHHS (OJA Bix 5 1o 8 %), ane TpuBana no 122 rogunm i csarana 31 %.

3a OLIHKOI0 MBUAKOCTI POCTY HOBOBUAUICHHX KyabTyp Ha cepemoBummax OxM Broth ta MRS Broth+Ox, a
TaKOX 3a TXHBOIO OKCAJIaTACIPaayBalbHOI AKTHBHICTIO HAMH BigiOpaHO 4 IITaMH IS MOAAIBIIOT0 AOCTIIKECHHS 3
MEePCIIEKTHBOIO BKIIFOYESHHS JI0 MMPOOIOTHYHUX MPEerapariB i3 OKcaaT/aerpa yBajibHOK aKTHBHICTIO.

Xanuk 0. O., Pisyn I'. M, 3Bip I. 1., Mopo3z O. M., 'natym C. O.

BUKOPUCTAHHS ®OTOTPOOPHUMMU 3EJIEHUMU CIPKOBUMU BAKTEPISIMU
CHLOROBIUM LIMICOLA IMB K-8 MOHIB HITPUTY K JJOHOPA EJIEKTPOHIB AHOKCHUI'EHHOI'O
OOTOCHUHTE3Y 3A BIUIMBY HEOPI'AHIYHUX 3ABPYIHIOBAUIB
Jlvgigcovruil HayionanrvHull ynieepcumem imeni leana Opanka
eyn. I pyuescokoeo, 4, m. Jlvsig, 79005, Vrpaina
yurahanuk43@gmail.com

Hanyk Yu. O., Rizun H. M., Zvir G. 1., Moroz O. M., Hnatush S. O. THE USAGE OF NITRITE IONS AS
ELECTRON DONOR OF ANOXYGENIC PHOTOSYNTHESIS BY PHOTOTROPHIC GREEN SULFUR BAC-
TERIA CHLOROBIUM LIMICOLA IMV K-8 UNDER THE INFLUENCE OF INORGANIC POLLUTANTS. It was
established that KH,PO,, K HPO,, NaCl and Na SO, at concentrations in 4 times higher than maximum permissible
concentrations had the most negative influence on biomass accumulation by Chlorobium limicola IMV K-8 in the me-
dium with NaNO, as electron donor. Nitrates production by bacteria decreased with increasing the concentrations of
inorganic pollutants in the cultivation medium.

®dotorpodni Oakrepii — Ie pi3HOMaHITHA 3a MOPQOIJOTI€I0 Tpyna TpaMHETaTHBHUX IIPOKApioT, HIMPOKO
PO3IOBCIO/DKEHNX y TPICHUX BOAOIMax, MOPCHKHX ocanax, cTiuHux Bomax (Dahl, 2017). Boun GepyTth ydacts y


https://uk.wikipedia.org/wiki/Cav.
https://uk.wikipedia.org/w/index.php?title=Trin.&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=Steud.&action=edit&redlink=1
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m1o0anbHOMY 0iloreoXiMidHOMY LUMKIII HITpOreHy, cyiab(ypy Ta kapbony (Middelburg et al., 2000). dororpodHi
cipkobakTepii BiIIrpaloTh BaXJIMBY POJb y BiJHOBJICHHI PIBHOBard XiMiyHHMX €JIEMEHTIB y BOIOWMAax 3a paxyHOK
BUKOPUCTAHHSI BITHOBJICHUX CIIONIYK CYNIb(ypy Ta HiTporeHy (TimporeH cynbginy, Tiocynb(ariB, HITPUTIB TOIIO) SIK
JIOHOPIB €NIEKTPOHIB y mporieci anHokcureHnoro ¢porocuntesy (Konmparsera, 1989; Steudel, 2000).

Bigomo, mo 3a0pyaHroBaui HEOpraHiuHOI MPUPOAM 3MIHIOIOTH mHepelir OloNIOTIYHMX MPOLECIB OYUILIECHHS
noBkis (Tapabac Ta in., 2017), nporte ixHiil BruMB Ha (i3i0J0TiYHI BIaCTHBOCTI (DOTOCHHTE3YBAIBHUX CIPKOBUX
OakTepiil BUBUECHO HENOCTaTHHO. ToMy MeTOI0 poOOTH OYyJIO JOCHIUTH BHKOPHCTAaHHS WOHIB HITPHUTY SIK JOHOpa
€JIEKTPOHIB aHOKCUTEHHOTO (POTOCHHTE3Y KIITHHAMU (OTOTPOPHHUX 3eJCHNUX CIPKOBHX OaKTepiil, BUIUICHHUX 13 BOIU
03. SIBOpiBChKe, 32 BILIMBY TiJpo- Ta nuriapodocdaris, cynbdaris i XJI0pHIiB.

Baxkrepii Chlorobium limicola IMB K-8 kynbruByBanu y cepenosuili Ban Hins (I'yase Ta in., 2014) 3 NaNO,
(4,2 MM) 3a aHaepoOHUX yMOB, 25—28 °C Ta onTUManbHOro ocBiTiaeHHS (40 sk, goBxkuHA XBuii — 700—800 Hm). s
BUBUCHHS BIUIMBY 3a0pyJHIOBauiB Ha HarpoMaJpKeHHs 0ioMacH, BUKOPHCTAaHHS HITPUTIB 1 HArpoMa/KEHHs HITparTiB
OakTepii BuCiBay y mpobipku (ryctuna 3aciBy — 0,2 1/1), Bupomtysanu y cepenosuii 3 K. HPO,, KH,PO,, Na,SO, a6o
NacCl 3a rpaanuno gonycrumux konuenrpaniit (I1K) Ta konuenrpauii, siki Biapizusutics Bixg [J1K y 0,5; 2,0; 3,0; 4,0
pa3u (KOHTPOJIb — CepeIOBUIIe 0e3 3a0pyAHIOBAYIB).

Iicns 10 1i6 pocTy Bu3Hayanu Giomacy TypOimumeTpudHuM MeTozoM, BmMicT NO,  Ta NO,  y KynbTypanbHik
piauHi cnekrpodoTomeTpuaHuM MetonoM (Granger et al., 1996; I'ynss ta iH., 2014).

Heopraniusi 3a0pyHIOBa4i HEraTHBHO BIUTMBAJIN Ha HarpoMapkeHHs 6iomacu O6akrepismu C. limicola IMB K-8
y cepenopumti 3 NaNO,. Hali6inbi HeraruBHO Ha HarpoMaykeHHs Oiomacu Gakrepismu srusani KH, PO,, K. HPO,,
NaCl ra Na, SO, 3a KOHIEHTpallili, BUIMX BiJl TPAHUYHO JOIMYCTUMHUX y 4 pa3u. BUKOpHCTaHHs OaKkTepisMHU HIiTPUTIB
SIK JIOHOpA €JIEKTPOHIB 3pOCTaJIO 31 301IBIIEHHSM BMICTY HEOpPraHiYHUX 3a0py/IHIOBaYiB Y CEPEIOBHII KyJIbTHBYBAHHSL.
3a BmmBYy Kaniii riapodocdary 3a xonueHtparii, mo nepesumrye [JAK y 4 pasu, xiitunau C. limicola IMB K-8
okucHunu NO, na 5,0 % OGinbiue, Hix y KOHTpoJi. [HTiOyBanbHY /110 Ha HArPOMAKEHHS HITPATiB y CEPEOBHIL POCTY
C. limicola IMB K-8 cipuumssiny Kajii rigpo- ta aqurinpodocdar, HaTpii Xiopusa i HaTpiil cynbgar 3a KOHIEHTpail,
o nepesuinyBanu [JIK y 2—4 pasu.

OTKe, IIOKa3aHo, 1110 HEOPraHiYHi TOKCUKAHTH 33 KOHLEHTpaIlil, yueTBepo BUIIKX, Hix [ /K, IpUrHiuyoTh picT
axrepiit C. limicola IMB K-8 Ta HarpoMa/eHHs HUMH HiTpaTiB y cepenopuili 3 NaNO, sk JOHOPOM €JIEeKTPOHIB.

Hicapuk O., Kymnip L., Causka L., Myciii JI.
JOCIIIXEHHA IN VITRO ABTOXTOHHUX ILITAMIB POJIY ENTEROCOCCUS,
BUJIUIEHUX I3 TPAJIMIIIMHUX KAPIIATCHKHX ITPOJIYKTIB
Jlvsiscokutl nayionanvHuil ynigepcumem eemepunapHoi meouyunu ma 6iomexnonoeii imeni C. 3. Iorcuyvkoeo
eyn. Ilexapcoka, 50, m. JIvgis, 79010, Yrpaina
slyvka.88@ukr.net

Tsisaryk O., Kushnir 1., Slyvka I., Musii L. IN VITRO STUDIES OF AUTOCHTONIC STRAINS OF EN-
TEROCOCCUS GENUS ISOLATED FROM TRADITIONAL CARPATIAN PRODUCTS. The purpose of the work
was to search for new strains of lactic acid bacteria (LAB) from traditional dairy products, which may be good for
industrial applications as part of the starter. Investigated four strains of Enterococcus genus. It is established that these
strains exhibit not very high acid-forming activity, but resistant to high salt concentrations. They are sensitive to antibio-
tics, have antimicrobial properties and do not exhibit pathogenic properties and may be included in food.

VY cknaai npupomaHuX O10IEHO3iB, TakMX SIK MiKpoguiopa TpaaMLiHHMX KaprarChKUX HPOAYKTIB, MOXYTh
OyTn Oaktepii 3 0OCOONMBHMHU BIACTHBOCTSAMH — HE TUIBKH TEXHOJOTIYHHUMH, aje i MPoOiOTHYHIUMH. METOr HaIIuX
JOCTIKeHb OYyII0 JOCTIANUTH in Vifro BIACTHBOCTI YOTHPHOX aBTOXTOHHUX INTaMIB pony Enterococcus, BUIUICHUX 13
TPaIUIfHOT KapIaTChKOI OPHH3H.

3a KoMIulekcoM MikpoOionoriunux ta reHorunoBux siactuBoctedl (RAPD-PCR, RFLP-PCR, sequence 16S
rRNA) ni mrramu Hanexars 1o BuniB E. faecium (SB12) Ta E. durans (SB20, SB18, SB6) (Slyvka, Tsisaryk, 2014,
2015). Ansa monounokucinx Oakrepiit (MKB), ki MaroTh IpOMHUCIIOBE 3HAYCHHS, KPIM TEXHOJOTIYHUX BIACTHBOCTEH,
BaXXITMBE MICIE 3aiMalOTh IXHsS aHTHOIOTHKOPE3UCTCHTHICTh, aHTUMIKPOOHA aKTHUBHICTH 1 maToreHHicTh. Kitacwuni
MIKpOOIOJIOTiUHI  TOCTIKSHHS ~MIKPOOPTaHi3MiB  BKJIOYAM MOP(OIOTIYHY  XapaKTepPUCTUKY, ONTHMAIbHY
TEMIIEPATYPy KyJIBTHBYBAaHHS, 31aTHICTh npomykysatn CO, i3 NIFOKO3H, Tipoii3 apriHiHy, KaTajgasHy aKTHBHICTB i
CHEKTp 30pO/DKYBaHHS BYIVICBONIB. TeXHOJOTIUHI BIACTHBOCTI OI[IHIOBAIIM 3a 3[aTHICTIO JO YTBOPSHHS MOJOYHOT
KHCJIOTH 1 3IaTHICTIO POCTH 32 HasiBHOCTI 2, 4, 6,5 % NaCl. UyTmuBicTh 10 aHTHOI0THKIB BU3HAYAIU JUCKO-TADY31HHIM
METOJOM. AHTUMIKPOOHY aKTHBHICTh BU3HAYAJIM JTyHKOBO- I (y3iiHUM MeTonioM 10 E.coli, S. enteritidis, E. aerogenes,
P. mirabilis, S. aureus, P. aeruginosa.

[TaToreHHi BIaCTUBOCTI AOCTIKYBAIX Ha OLIMX MUIIIaX B yMOBAX BiBapito.

Bcranosneno, mo 6akrepii 1oo6pe pociu Ha cepenosumii MRS 3a temmeparyp +15-45 °C, e I'pam+ kokamu,
He 30pO/UKyBaiu (QpyKTo3y, padiHo3y, copOiTON i KCHMIIO3y, KaTala3oOHEaKTHBHi, He yTBopoBann CO, 3 mIOKO3H,
rizpomnizyBaim aprifid, pociu y cepexosumi i3 6,5 % NaCl. 3a 24 ron ¢epmenranii 3HEKMPEHOTO MOJIOKA HOTO
KHCIOTHICTE 3poctana mo 80-82 °T, a pH 3HmkyBanock mo 5,1. BecraHoBieHo, mo OakTepil 4yTiIHBiI A0 MIHPOKOTO
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CHEKTpy aHTHUMIKPOOHUX NpernapariB (MakpoJiId, TEeTPauuKIiHU, (TOPXiHOJNIOHH, HedalloCIOPHHH, HITpOdypaHHy,
xJtopaM(eHIKOIH, TIIKONETITH I, TTOJIIMiKaH!, pu(aMIiInHK), 32 BUHATKOM aMiHOTIIIKO3KAIB 1 neHinuiiHiB. [Tpuponna
CTIMKICTh 10 aMIHOIJIIKO3H[IB MOSICHIOETHCS THUM, L0 B aHAEpOOIB HEMAEe CHCTEM IEPEHECEHHs IIMX aHTHOIOTHKIB
Kpi3b Iu1azMarinyHy MemOpany it (boruna, 2008). CrilikicTs 10 TEHIMIIIHIB MOXKHa OOTPYHTYBaTH HAsSBHICTIO B
EHTEPOKOKIB crenianbHIX (pepMeHTIB, 0 IHAKTUBYIOTH JIF0 MEHILMITIHY.

BcranoBneHo, 1110 A0ocipKyBaHi 6akTepii MaloTh EBHI aHTUMIKPOOHi BiiacTuBOCTI. HalOlbIry aHTUMIKpOOHY
aKTUBHICTh Bi3Ha4CHO y E. durans (SB18). Yci miramu pony Enterococcus Haiibineie iHrioyBamu pict P mirabilis
(12,3 mm). BificyTHICTh 30H 3aTPUMKH POCTY criocTepiranacs 1 S. aureus Ta P. aeruginosa. 3a pe3yasraTaMu BUBUCHHS
MaTOreHHOCTI MTaMiB pony Enterococcus BCTaHOBIICHO, IO MIKPOOPTaHi3MH € aBipyJICHTHUMH, HE TOKCUYHHMH 1 HE
TOKCHUTCHHUMH JUISI MiZJIOCITITHUX TBApUH. 32 pe3y/bTaTaMy IPOBEICHHUX JIOCIIHKEHh MOXKHA 3pOOUTH BUCHOBOK, IO
wramu E. durans SB20, SB18, SB6 ta E. faecium SB12 xapakTepH3yrOThCsl BUCOKOIO UYyTJIMBICTIO /10 aHTUOIOTHKIB
YCIX TPyIl, MaroTh MEBHI aHTUMIKpPOOHI BIIACTUBOCTI Ta € HE ATOTeHHUMHM. Taki mTaMH B IEPCIIEKTHBI MOXYTh OyTH
BUKOPHUCTaHI SIK CTapTepHi KyJBTYpH y CKJIaJi OakTepialbHUX MpenapariB, OCKUIBKM € 010JIoriYHO Oe3leYHUMH Ta
HaJllJIeH] BKJIMBUMH TEXHOJIOTTYHUMH BIIaCTHBOCTSIMH.

Yymak A., Penocosa H., Cumunu T., Kapaman O., Yepemmenko H., linenxo I'.

JIOCJIIJKEHHS ®@YHKIIOHAJIBHOI'O CTAHY MAKPO®ATIB V MUIILEM
3 EKCITEPUMEHTAJIbBHUMU MOJAEJIbBHUMU ITY XJIMHAMU
Inemumym excnepumenmanvnoi namonoeii, onkonoeii i padiobionozii im. P. €. Kageyvkoeo HAH Ykpainu
eyn. Bacunvxiscoka, 45, m. Kuis, 03022, Yxpaina
immunomod@ukr.net

Chumak A., Fedosova N., Symchych T., Karaman O., Cheremshenko N., Didenko G. THE RESEARCH ON
THE FUNCTIONAL ACTIVITY OF MACROPHAGES IN MICE WITH EXPERIMENTAL MODEL TUMORS.
By now, to estimate the precise role of the cells conferring cancer resistance in the genesis and progression of tumors
remains very important. Mach attention is payed to the macrophages — cells of the natural defense system playing main
roles in cancer immune response and tissues homeostasis. The thesis provides the research on functional activity of
macrophages isolated from diverse bioniches on different stages of experimental tumor progression. Independently of
the macrophages’ isolation bioniche, changes in their functional activity indicated the gradual polarization from the
anticancer type 1 (early stages of tumor growth) towards tumor promoting type 2 macrophages (late stages).

[Ipobnema HOCHIKEHHS PONi KITHH IMyHHOI CHCTEMH B IYXJIMHHOMY pPOCTI Ha CHOTOMHI 3aJIUIIAETHCS
BiAKpUTOO. [IepCreKTHBHEM 00’ €KTOM BHBYCHHS € KJIITHHA MOHOLMTAPHO-MaKpo(araapHOro psay. Makpodaru — ne
BeJIMKa reTepOreHHa MOMYJISILisl KIITHH, 0 HaOyBalOTh Pi3HUX BIaCTUBOCTEH 3aJI€KHO BiJl MIKPOOTOUCHHS CEPeIOBHIIA
ixaporo ¢ynkmionyBanas (Movahedi, 2010; Richards, 2013).

€ 71Ba NUIAXM aKTUBaLii MakpodariB: KIAaCHIHUH, IPU SKOMY Makpogari Mosipu3yoTecs B KiiTnau M1 tumy 3
NPOTHIYXJIMHHUMH BJIACTUBOCTSIMH, i aJIbTEPHATHBHUI — YTBOPEHHs KIITHH M2 THIy 3 mponyxJiuHHOK giero (Mills,
2000, Sawa-Wejksza, 2018). MexaHi3Mu akTHBaLlil Ta MOIIpHU3aLii MakpogariB BiTHOCHO J0Ope ONHMCAaHO B HAYKOBIiH
JiTeparypi, IpoTe HETOCTaTHHO IOCTIIHKCHUMH JIMIIAOTHCS MUTAHHSA iXHBOTO Mepeliry B MUHAMILI ITyXJIHHHOTO
MIPOIIeCy 3aJIeKHO BiJ cepenopuina QyHKIIOHYBaHHs. ToMy MeTOr0 poOOTH cTaa OIiHKa (PyHKIIOHAIEHOI aKTHBHOCTI
Makpo(ariB eKCIepUMEHTAIBHUX TBAPUH Y THHAMILI POCTY MOJEIBHOT Ty XJIHHH.

OO6’exkT HoCHipKeHHs — Makpodard, BUAUIEHI 3 pi3HMX OlONOTiYHMX Him (TIEPUTOHEATbHOI MOPOKHUHH,
CeJIe31HKH, IyXJIMHHOT TKaHWHH) MUIIei-camuiB JiiHil Balb/c po3miiganka BiBapito IEITOP im. P. €. Kasenskoro HAH
Ykpainu. YTpumaHHs MuiIeH i podora 3 HUIMH 31iHCHIOBAINCH Y BIJIIOBIHOCTI 10 MI>KHAPOIHO NMPUHHATUX MTPaBUII
NPOBEJCHHS POOIT 3 EKCIepPUMEHTAIFHHMH TBapUHaMH. SIK MOJeNbHA IyXJMHA BHUKOPHCTaHA aJICHOKAPLHHOMA
Epnixa (AKE). Ilyxnunu ingykyBanu BBeneHHsM 5x10° kmitun AKE/mumy, B/M, y 3aaHio kiniiBky. Ha 7, 14, 21
Ta 28 100 MyXJIMHHOTO IIPOLIECY OIIHIOBAIN MOKA3HUKH MepudeprndHoi KpoBi i QyHKIIOHATBHHUN CTaH MakpodariB
332 NUTOTOKCHYHOIO Ta METaOONIYHOIO aKTHBHICTIO, aKTHBHICTIO apriHasu, piBHeM mpoxykuii NO. SIk KOHTpOJIbHY
TpyIly BUKOPHCTAHO iHTAKTHUX MUIIEH i€l Xk JiHii, BiKy i craTi. MeTonu nocmiimKeHHs — 010XiMivHI, TeMaTOOTIvHi,
IMYHOJIOTI4HI, €KCIIEPUMEHTAIFHO-OHKOIOT19Hi, CTATUCTHYHI.

[oxazano, mo pict AKE BukiIMKaB cyTTeBi 3MiHH Y QOpMYIi KPOBi JOCHTITHUX TBapHH 3a PaxXyHOK Pi3HHX
MOMYJISIIIA KIIITHH: HA 7-My H00y Micis MepenleIieHHsT MyXJIMHU CIIOCTepirany 30UIbIIeHAS a0COMOTHOI KiTBKOCTI
JTMQOIUTIB 1 MOHOLIUTIB, HA TEPMIHAIFHUX eTaIax IyXJIHHHOTO POCTY — IXHE CyTTEBE 3HIDKCHHS HA TIIi ITiIBUIIICHHS
KUTBKOCTI TPaHYJIOIHTIB. AHaNi3 MOKa3HUKIB (PYHKIIOHAIEHOI aKTHBHOCTI Makpo(ariB CBIUMB IO MepeBakaHHI
Ha paHHIX eTamax POCTY IyXJMHU KUTBKOCTI KIITHH i3 MPOTHITyXJIMHHUMHE BiactuBocTsMH (M1), B momampiomy
CIOCTEpiraii TOCTYIOBY MONSAPHU3ALi0 A0 KITHH i3 ¢eHoTnmom M?2. JIlnHaMmika IMOKAa3HHKIB HE 3ajekana Bif
cepenosuma (yHKIiOHyBaHHS MakpodariB. OTpuMaHi JaHi BiJKPHUBAIOTh MNEPCIEKTHBY IOLIYKY MiAXOMiB a0
BUKOPHCTaHHs ()CHOMEHa IUIACTUYHOCTI MakpodariB 3 METOI IiJBHIICHHS NPOTUITYXJIHHHOI PE3HUCTEHTHOCTI
OpraHi3My.
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EFFECT OF ALUMINIUM FOSETYL ON THE CULTURE
OF MACROPHOMINA PHASEOLINA (TASSI) GOID

V. N. Karazin Kharkiv National University
4, Svobody Sq., Kharkiv, 61022, Ukraine
ivanbiliaievi@gmail.com
dmitriy.garbuz99@gmail.com

Macrophomina phaseolina (Tassi) Goid is an Ascomycota representative that causes a charcoal rot on the
diverse variety of host plants, lots of which are significant crops for Ukraine such as sugar beet (Beta vulgaris L.),
sunflower (Helianthus annuus L.), corn (Zea mays L.), etc. M. phaseolina affects fibrovascular system of roots and
basal internodes of the host causing a progressive wilting, premature death and loss of a yield as a result. The pathogen
infects host plant during the first stages of its growth, but symptoms of the disease appear only after a flowering phase
that creates complexity in identification and cure of disease. During vegetation, pathogen forms microsclerotia (rest
structures) in the stems of hosts, which helps it to overwinter in the soil or crop residues. The longtime symptomless
pathogen development and soil type of plant infection (via roots) create complexity for its effective fungicide treatment.

Aluminium Fosetyl (Fosetyl-Al) is a compound of commercial systemic fungicide Aliette® by Bayer that is used
to control diseases caused by pseudofungi (Peronospora, Phytophthora, etc.) This fungicide is capable of going down
in the phloem and therefore may affect the fibrovascular pathogens. Fosetyl is a molecule that causes “host plant defense
induction” (FRAC Code List, 2020), and Al-ions can be unspecific inhibitors of different pathogens. Therefore the
object of our research was to determine if Fosetyl-Al affects M. phaseolina cultures (using the food-poisoning method
in vitro).

To determine the effect of the substance on the pathogen, different concentrations of Fosetyl-Al were added into
the nutritional medium. Concentrations were chosen following a principle: recommended concentration, 2x dilution,
5% dilution and control without adding the substance. The effect was determined by measuring of fungus culture radial
growth rate and comparing growth indexes of samples with treatment and without treatment. Cultures in the Petri dishes
with the CYA nutrient medium were incubated at 26°C. The measurements were carried out on the 2nd, 3rd and 5th day
after introducing the inoculum into nutrient media.

After measurements the following results were received:

. . . Radial
Concentration Colony diameter on 2nd day, | Colony diameter on 3rd day, | Colony diameter on 5th day, arowth rate,
mm mm mm
mm/hour
Control (0 g/) 43.1 82.8 90 0.99
Recommended (1.2 g/l) 0 0 0 0

x2 dilution(0.6 g/1) 38.5 64.3 90 0.76
x5 dilution (0.24 g/1) 54.6 79.8 90 0.96

As a result, only concentrated solution has a fungicide effect on M. phaseolina cultures, whereas dilutions into
2 and 5 times don’t show efficiency. It was registered that 5x dilution even has a stimulating effect on M. phaseolina
on the first day of growth. Because all basipetal preparations become more diluted in the phloem of the host plant, we
suppose that Al-ions of Aliette® cannot be effective in charcoal rot controlling. The indirect effect of the preparation
through the resistance of the fungicide-treated plant needs to be investigated separately.

The work was supervised by O. Yu. Akulov, associate professor of V. N. Karazin National University of Kharkiv
(Department of Mycology and Plant Resistance).

Buyun L.!, Tkachenko H.2, Kurhaluk N.2, Gyrenko O.!, Kovalska L.!, Géralczyk A.

IN VITRO SCREENING OF THE ETHANOLIC EXTRACTS DERIVED FROM SOME ORCHIDS
BELONGING TO THE COELOGYNE GENUS FOR ANTIBACTERIAL ACTIVITY AGAINST
ENTEROCOCCUS FAECALIS STRAIN USING DISC DIFFUSION METHOD
!M.M. Gryshko National Botanic Garden, National Academy of Science of Ukraine, Kyiv, Ukraine
Tymiryazevska Str, 1, Kyiv, 01014, Ukraine
’Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
Arciszerwski Str. 22b, 76-200 Stupsk, Poland
e-mail: tkachenko@apsl.edu.pl

Enterococcus faecalis is found in a variety of environments, i.e. soil, water, plants, and animals (Mallon et al.,
2002; Daniel et al., 2017). A strong epidemiological link has been reported between E. faecalis inhabiting animals
and environmental sources (Daniel et al., 2017). Various reports suggest environmental sources including animals
and water can serve as important sources for antibiotic-resistant E. faecalis strains (Mallon et al., 2002). In humans
and mammals, these bacteria are mainly found in the gastrointestinal tract as commensals. However, E. faecalis may
become an opportunistic pathogen in individuals whose immune systems are compromised (Texeira and Merquior,
2012). Moreover, E. faecalis ranks as one of the leading causes of nosocomial infections (Daniel et al., 2017). The rate
of development of bacterial resistance has accelerated in the past decade and today multiple antibiotic-resistant bacteria
constitute a global problem (Roca et al., 2015; Daniel et al., 2017).
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A wide range of phytochemicals has been reported as antibacterial compounds, belonging to different classes,
such as alkaloids, terpenoids, polyphenols, tannins, and phenanthrenes. It was emphasized that among them,
phenanthrenes are a relatively uncommon class of aromatic metabolites in the plant kingdom, which are mainly found
in the Orchidaceae and Juncaceae (Kovacs et al., 2008; Chen et al., 2018; Toth et al., 2018). Although the antimicrobial
activity of many orchid species, including Coelogyne species, has been effectively established against a wide spectrum
of microorganisms (Kovacs et al., 2008; Haque and Ghosh, 2015; Chen et al., 2018), bacterial drug resistance continues
to be a worldwide public health issue in the treatment of infectious diseases, thereby stimulating search for new
alternatives with fewer side effects (Mambe et al., 2019). The present study was aimed to compare the antibacterial
activity of the leaf and pseudobulb extracts derived from eight orchid species against Enterococcus faecalis (ATCC®
29212™) strain.

The leaves and pseudobulbs of orchids, i.e. C. flaccida Lindl., C. huettneriana Rchb.f., C. speciosa (Blume)
Lindl., C. fimbriata Lindl., C. tomentosa Lindl., C. ovalis Lindl., C. cristata Lindl., C. viscosa Rchb.f. cultivated under
glasshouse conditions, were sampled at M.M. Gryshko National Botanic Garden (Kyiv, Ukraine). Since 1999 the whole
collection of tropical and subtropical plants (including orchids) has had the status of a National Heritage Collection
of Ukraine and is supported through State funding. Besides, M.M. Gryshko National Botanic Garden collection of
tropical orchids was registered at the Administrative Organ of CITES in Ukraine (Ministry of Environment Protection,
registration No. 6939/19/1-10 of 23 June 2004). The collected leaves and pseudobulbs were brought into the laboratory
for antimicrobial studies. Freshly crushed leaves and pseudobulbs were washed, weighed, and homogenized in 96%
ethanol (in ratio 1:19, w/w) at room temperature. The extracts were then filtered and investigated for their antimicrobial
activity.

The testing of the antibacterial activity of the plant extracts was carried out in vitro by the Kirby-Bauer disc
diffusion technique (Bauer et al., 1966). The Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-
Balz (ATCC® 29212™) strain was used in the current study. Muller-Hinton agar plates were inoculated with 200
ul of standardized inoculum (10 CFU/mL) of the bacterium and spread with sterile swabs. Sterile filter paper discs
impregnated by extract were applied over each of the culture plates, 15 min after bacteria suspension was placed.
A negative control disc impregnated by sterile 96% ethanol was used in each experiment. After culturing bacteria
on Mueller-Hinton agar, the disks were placed on the same plates and incubated for 24 hr at 37°C. The assessment
of antimicrobial activity was based on the measurement of the diameter of the inhibition zone formed around the
disks. The diameters of the inhibition zones were measured in millimeters and compared with those of the control and
standard susceptibility disks. The activity was evidenced by the presence of a zone of inhibition surrounding the well.
Zone diameters were determined and averaged. The data were analyzed using a one-way analysis of variance (ANOVA)
with Statistica software, version 8.0 (StatSoft, Poland) (Zar, 1999). The following zone diameter criteria were used to
assign susceptibility or resistance of bacteria to the phytochemicals tested: Susceptible (S) > 15 mm, Intermediate (1) =
10-15 mm, and Resistant (R) < 10 mm (Okoth et al., 2013).

In this study, tested extracts exhibited variable antibacterial activities with inhibition zone diameter values ranging
from 10.5 to 15.5 mm (crude extracts derived from the leaves) and from 12.5 to 17 mm (for pseudobulb extracts). In
our study, the marked antibacterial efficacy against Enterococcus faecalis strain was observed in the case of ethanolic
extracts obtained from leaves of C. flaccida (mean diameter of inhibition zones was 15.7+1.1 mm), C. viscosa (14.5£0.8
mm), C. huettneriana (13.8£1.2 mm), and C. ovalis (13.2+0.9 mm). A statistically significant increase (p<0.05) in
inhibition zone diameters of strain growth was 78% (for C. flaccida), 65% (for C. viscosa), 57% (for C. huettneriana),
and 50% (for C. ovalis). Leaf extracts of C. cristata, C. ovalis, C. fimbriata, C. speciosa, and C. tomentosa displayed
less inhibitory activity against strain tested (mean diameter of inhibition zones was ranging from 8.5 to 12.8 mm).

On the other hand, the ethanolic extracts obtained from pseudobulbs of C. speciosa (mean diameter of inhibition
zones was 17.6+1.2 mm), C. flaccida (16.4+0.8 mm), and C. viscosa (14.5£0.9 mm) revealed statistically significant
antibacterial activity against Enterococcus faecalis strain compared to control sample (96% ethanol). A statistically
significant increase (p<0.05) in inhibition zone diameters of strain growth was 100% (for C. speciosa), 86% (for C.
flaccida), and 65% (for C. viscosa).

Consequently, the present study, which revealed the antibacterial properties of the plant extracts, is a justification
of the use of orchids belonging to the Coelogyne genus to treat some of the infectious diseases caused by Enterococcus
faecalis strains. In conclusion, ethanolic extracts derived from the leaves and pseudobulbs of eight species from the
Coelogyne genus exhibited marked antibacterial activity against Enterococcus faecalis (inhibition zone diameter ranged
from 10.5 to 17 mm). The most active extracts can be subjected to isolation of the therapeutic antimicrobials to carry
out the further pharmacological evaluation.

This study has provided informative data about the antimicrobial potential of the tested plant extracts. This fact
is withstood by the bactericidal effect of the extracts derived from the leaves and pseudobulbs. Nevertheless, there is
still room for an in-depth investigation, to make these plants best use in medicine and veterinary and to select them as
an alternative to combat bacterial resistance.

The authors are grateful to the The Visegrad Fund for supporting our study.
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Every year Ukrainian agriculture suffers from significant loss due to reduction in yields, caused by various viral
diseases. One of the most noticeable areas of focus in our department is monitoring viral diseases that cause severe
loss in Ukrainian agriculture. This summer we have collected approximately 30 samples of plants with viral disease
symptoms and soils from infected households. In this year’s materials we observed a few samples with severe infection
symptoms, such as leaf deformation and yellow mosaic on them, but neither PCR, nor DAS-ELISA showed presence
of widespread in Ukraine viruses in these samples. Therefore, we decided to search for viruses that have not been
detected in Ukraine for a long moment. We made a search to find different pathogens, which included cucurbit aphid-
borne yellows virus, as we have once detected it in plant samples (Rudneva, 2006). For our research we set reverse
transcription and PCR using primers for CABY Vs capsid protein.

Cucurbit aphid-borne yellows virus (CABYV) is a member of genus Polerovirus in the family Luteoviridae
(D’Arcy, Domier, 2005). Since its description in 1992 in France, the virus has been reported to infect cucurbits
worldwide, causing yellowing disease that led to up to 50 % loss in cucumber production and up to 10-15 % in melon
production (Lecoq, 1999).

The virus has spherical non-enveloped capsid, 25 nm in diameter. Its genome is monopartide ss(+)RNA,
approximately 5.7 kb in length, with VPg attached to the 5’-end but without poly(A)-tail or tRNA-like structures on
the 3’-end.

CABYYV is transmitted from plant to plant by aphids in persistent, circulative, nonpropagative manner (Lecoq,
Desbiez, 2012). In the organism of the infected plant CABYV accumulates in phloem, causing severe yellowing of the
older leaves and reduction of the marketable production by 10—15 % in melon and up to 50 % in cucumber (Lecoq, 1999).

After detecting CABY'V using PCR we sequenced the gene of its capsid protein to build the phylogenetical tree
of different strains of CABY'V. Building this tree will allow us to find out where the Ukrainian strain originated from.

Honcharenko V.., Prokopiv A.%, Nachychko V.2, Sosnovsky Y.2, Tkachenko H.%,
Kurhaluk N.2, Goralezyk A.%, Osadowski Z.?

SCREENING OF ANTIBACTERIAL ACTIVITY OF ETHANOLIC EXTRACT
OBTAINED FROM RHODODENDRON MYRTIFOLIUM SCHOTT & KOTSCHY LEAVES
AGAINST CLINICALLY ISOLATED BACTERIAL STRAINS
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The genus Rhododendron L. (Ericaceae) is one of the most species-rich among angiosperms, comprising over
1000 species spreading across the northern hemisphere and with the center of diversity in southeastern Asia (Irving
and Hebda, 1993). A noteworthy European member of the genus is R. myrtifolium Schott & Kotschy, an evergreen
clump-forming dwarf shrub up to 50 cm in height, occurring in high-mountain habitats of the eastern and southern
Carpathian Mountains and northern Balkans, largely within altitudes of 1400-2500 m (Cullen, 1980, Mircea, 2005,
Boratynski et al., 2006, Voloschuk and Prokopiv, 2011). Although endangered in countries of its distribution, R. myrtifo-
lium has been used in folk medicine for the preparation of herbal teas (Dihoru and Boruz, 2014, Nedelcheva and Dra-
ganov, 2014) and presents a major touristic attraction during its mass flowering period in mountains (Rivers, 2017). Its
evolutionary closest relatives, R. ferrugineum L. and R. hirsutum L. (Sosnovsky et al., 2017) have been shown to possess
cytotoxic, antibacterial, and antiviral effects of their extracts (Louis et al., 2010, Gescher et al., 2011, Seephonkai et al.,
2011; Rezk et al., 2015b), while the biochemical features and bioactive potentials of R. myrtifolium remain unexplored.

Rhododendron species have been traditionally used in China, Nepal, Russia, and North America against inflam-
mation, pain, skin ailments, common cold, and gastrointestinal disorders and for treating human diseases like asthma and
skin diseases. These species are known to be a good source of polyphenolic plant secondary plant metabolites (Shrestha
etal., 2017). The plant extracts belonging to the genus Rhododendron and isolated compounds demonstrated diverse bio-
logical activities including anti-inflammatory, analgesic, anti-microbial, anti-diabetic, insecticidal and cytotoxic activity
(Popescu and Kopp, 2013), as well as antibacterial activity (Innocenti et al., 2010; Silici et al., 2010; Popescu and Kopp,
2013; Rezk et al., 2015; Wang et al., 2015; Li et al., 2016; Hakeem Said et al., 2017; Shrestha et al., 2017).

This study aimed to assess possible antibacterial effects of an ethanolic extract derived from Rhododendron
myrtifolium leaves against Citrobacter freundii, Enterobacter cloacae, Klebsiella pneumoniae, and Escherichia coli
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strain locally isolated from human biological fluids. Thus, the study contributes to on-going investigations on the
bioactivity potential of plant species such as the Rhododendron. Hence, the effects of Rhododendron myrtifolium leaf
extract against bacterial strains were monitored in vitro by the disk diffusion method.

Leaves of Rhododendron myrtifolium were harvested on the side of the road between the Menchul valley and
Rogneska valley (Kvasy village, Rakhiv district, Zakarpattia region, Ukraine; N 48°09°28.4”, E 24°20°05.6”, 1485 m
a.s.l.). Plant samples were thoroughly washed to remove all the attached materials and used to prepare the ethanolic
extract. Freshly leaves were washed, weighed, crushed, and homogenized in 96% ethanol (in proportion 1:19, w/w) at
room temperature. The extract was then filtered and investigated for antimicrobial activity.

Non-repetitive clinical strains isolated from biological materials of infected patients were collected from
Koszalin Hospital during March-April, 2019. For the current study, four bacterial strains were used for the study of
susceptibility or resistance of bacteria to the phytochemicals: 1) Isolate 1 — Citrobacter freundii strain was susceptible to
all antibiotics used; 2) Isolate 2 — Enterobacter cloacae strain was resistant to the amoxicillin, cefuroxime, trimethoprim-
sulphamethoxazole, and cefotaxime; 3) Isolate 3 — Klebsiella pneumoniae was resistant to piperacillin-tazobactam
(100/10 ng), gentamicin (10 pg), tobramycin (10 pg), and ciprofloxacin (5 pg); 4) Isolate 4 — Escherichia coli, not
B-lactamase (ESBL)-producing strain, was a sensitive strain to antibiotics tested. The purity, as well as the identity of
isolate, was confirmed in the laboratory conditions by standard microbiological methods and were interpreted according
to the guidelines of the Clinical Laboratory Standards Institute (2014).

Strains tested were plated on TSA medium (Tryptone Soy Agar) and incubated for 24 hr at 25°C. Then the
suspension of microorganisms was suspended in sterile PBS and the turbidity adjusted equivalent to that of a 0.5
McFarland standard. Muller-Hinton agar plates were inoculated with 200 pl of standardized inoculum (10 CFU/mL)
of the bacterium and spread with sterile swabs. Sterile filter paper discs impregnated by sample were applied over each
of the culture plates, 15 min after bacteria suspension was placed. The antimicrobial susceptibility testing was done
on Muller-Hinton agar by the disc diffusion method (Kirby-Bauer disk diffusion susceptibility test protocol) (Bauer et
al., 1966). A negative control disc impregnated by sterile ethanol was used in each experiment. After culturing bacteria
on Mueller-Hinton agar, the disks were placed on the same plates and incubated for 24 hr at 37°C. The assessment of
antimicrobial activity was based on the measurement of the diameter of the inhibition zone formed around the disks. All
statistical analyses were performed using STATISTICA 8.0 software (StatSoft, Poland). The following zone diameter
criteria were used to assign susceptibility or resistance of bacteria to the phytochemicals tested: Susceptible (S) >
15 mm, Intermediate (I) = 11-14 mm, and Resistant (R) < 10 mm (Okoth et al., 2013).

Theresultsrevealed that extract exerts antibacterial activity against Citrobacter freundii. However, the Enterobacter
cloacae, Klebsiella pneumoniae, and Escherichia coli were resistant to R. myrtifolium leaf extract. Maximum in
vitro inhibition was scored against Citrobacter freundii, followed by Escherichia coli, Klebsiella pneumoniae, and
Enterobacter cloacae, which presented inhibition zones of (12.1 £ 0.9) mm, (9.1 £ 0.5) mm, (7.5 + 0.6) mm, and
(7.2 £ 0.5) mm, respectively. In the case of the positive controls, 96% ethanol possesses a mild antibacterial effect,
which presented inhibition zones of (6.5 + 0.7) mm. In line with the growing interest in the antibacterial potential
of different plants, we examined the antibacterial properties of the ethanolic extract obtained from R. myrtifolium
against Rhododendron myrtifolium leaves against Citrobacter freundii, Enterobacter cloacae, Klebsiella pneumoniae,
and Escherichia coli strains. The results from the screening study performed by the disc diffusion method revealed that
R. myrtifolium possesses a mild antibacterial activity against C. freundii.

The results of this study are consistent with other studies that have previously been reported that extracts of
Rhododendron leaves have antibacterial activity against resistant bacteria strains. Crude extracts of Rhododendron
leaves were tested for their antibacterial activity using agar diffusion and minimum inhibitory concentration assays and
results were presented in the study of Hakeem Said and co-workers (2017).

It can be concluded that Rhododendron myrtifolium leaves extract can be as complementary medicine in treating
diseases caused by multidrug-resistant strains of Citrobacter freundii. However, further investigation is needed to
determine the bioavailability of the active compounds and to determine the dose and toxicity both in vitro and in vivo
tests before it can be used as therapeutic agents.
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The genus Citrobacter, belonging to the family Enterobacteriaceae, is a distinct group of aerobic, Gram-
negative, non-spore forming, rod-shaped bacteria commonly found in water, soil, food and intestinal tracts of animals
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and humans (Lipsky et al., 1980; Zhou et al., 2017, 2018). Some strains of this genus can cause serious opportunistic
infections particularly involving the urinary and respiratory tracts (Hodges et al., 1978; Arens and Verbist, 1997). Also,
Citrobacter spp. cause enteric diseases and may also be associated with extra-intestinal disorders, such as neonatal
meningitis and brain abscesses (Doran, 1999; Badger et al., 1999). The species Citrobacter werkmanii was named to
honor Chester H. Werkman, an American microbiologist, who studied the fermentative production of trimethylene
glycol from glycerol and proposed the genus Citrobacter (Werkman and Gillen, 1932; Zhou et al., 2017, 2018).

Our previous studies lay the basis for future research, to validate the possible use of Thymus species as a candidate
in the treatment of bacterial infections and a potential target for the activity-guided isolation of active constituents to
explore the mechanism of action and relevant uses in the medicine and veterinary. Recent studies have shown that
Thymus species have strong antimicrobial and antioxidant activities (Jia et al., 2010). The thyme essential oil has
also remarkable antibacterial effects, which are associated with the presence of their phenolic components, carvacrol,
and thymol. In a study by Yamazaki and co-workers (2004), carvacrol had the most powerful effect against Listeria
monocytogenes, followed by thymol, eugenol, cinnamaldehyde, and isoeugenol (Yamazaki et al., 2004). In comparative
studies including the oregano and thyme essential oils, the two oils demonstrated remarkable antibacterial activity.

These data have prompted us to verify the antibacterial effects of four species and one interspecific hybrid of
Thymus genus sampled in the western part of Ukraine against Citrobacter werkmanii. Therefore, this study aimed
to evaluate the antimicrobial effects of five ethanolic extracts obtained from leaves of some Thymus representatives
(Thymus serpyllum L. emend. Mill., T pannonicus All., T. x porcii Borbas, T. pulegioides L., T. alpestris Tausch ex A.
Kern.) against Citrobacter werkmanii strain locally isolated.

Leaves of Thymus serpyllum L. emend. Mill. were collected among the grass on sandy soil in the edge of a
pine forest (Baymaky village, Bilohirya district, Khmelnytsky region, Ukraine; N 50°03°58,9"", E 26°13°37,5"", 257
m a.s.l.). Leaves of T pannonicus All. were harvested among grass in the roadside between the two cultivated fields
(Syvky village, Bilohirya district, Khmelnytsky region, Ukraine; N 50°02°09,6"", E 26°13719,2"", 283 m a.s.l.). Leaves
of T. pulegioides L. were collected among grass nearby land parcels (Syvky village, Bilohirya district, Khmelnytsky
region, Ukraine; N 50°02°02,8"", E 26°14°13,9"", 306 m a.s.l.). Leaves of Th. x porcii Borbas (a hybrid between T.
pannonicus and T. pulegioides) were sampled in the grass stand, on the side of the footpath of the race track (Medovoi
Pechery Str., Lviv, Ukraine; N 49°49°15.1”, E 24°05°12.5”, 348 m a.s.l.). Leaves of Th. alpestris Tausch ex A. Kern.
were harvested on the side of the road below the stream, in mountain valley Shumneska (Kvasy village, Rakhiv district,
Zakarpattia region, Ukraine; N 48°09°32.3”, E 24°21°26.4”, 1259 m a.s.l.). Identification of these five taxa was made
according to Nachychko (2014, 2015) and Nachychko and Honcharenko (2016). The voucher herbarium specimens
of plants used in this study were deposited at the Herbarium of M.G. Kholodny Institute of Botany of the National
Academy of Sciences of Ukraine (KW). Plant samples were thoroughly washed to remove all the attached material and
used to prepare ethanolic extracts. Freshly leaves were washed, weighed, crushed, and homogenized in 96% ethanol (in
ratio 1:19, w/w) at room temperature. The extracts were then filtered and investigated for their antimicrobial activity.

Antimicrobial activity was determined using the agar disk diffusion technique (Bauer et al., 1966). Non-repetitive
clinical Citrobacter werkmanii strain was obtained from the Department of Bacteriology, Regional Hospital in Koszalin
(West-Pomeranian Voivodeship, Poland) during November-December, 2019. The purity, as well as the identity of isolate,
was confirmed in the laboratory conditions by standard microbiological methods and were interpreted according to the
guidelines of the Clinical Laboratory Standards Institute (2014). The strain was grown in a test tube containing 45 mL
of sterile nutrient broth (Oxoid™ Ltd.) at 37°C for 24 hours. The purity of the inoculum was confirmed by plating on
appropriate selective media and microscopic examination of the Gram-stained smear.

The culture was inoculated onto Mueller-Hinton (MH) agar plates. Sterile filter paper discs impregnated with
extracts were applied over each of the culture plates. Isolates of bacteria were then incubated at 37°C for 24 h. The plates
were then observed for the zone of inhibition produced by the antibacterial activity of various ethanolic extracts obtained
from leaves of Thymus representatives. The plates were observed and photographs were taken. For each extract, eight
replicate trials were conducted. Zone diameters were determined and averaged. Statistical analysis of the data obtained
was performed by employing the mean =+ standard error of the mean (S.E.M.) (Zar, 1999). All statistical analyses were
performed using Statistica 8.0 software (StatSoft, Poland). The following zone diameter criteria were used to assign
susceptibility or resistance of bacteria to the phytochemicals tested: Susceptible (S) > 15 mm, Intermediate (I) = 11-
14 mm, and Resistant (R) < 10 mm (Okoth et al., 2013).

The present study has shown that ethanolic extracts obtained from leaves of Thymus species inhibited mild activity
against C. werkmanii. The mean diameter of inhibition zone for 7. serpyllum was (14.2+1.3) mm, for 7. pannonicus —
(11.5£1.1) mm, for 7. x porcii — (14.9+1.3) mm, for 7. pulegioides — (13.5+1.2) mm, and for 7. alpestris — (15.3+1.0)
mm. The highest antimicrobial effect was recorded for 7. alpestris and T. x porcii. It should be noted that the most
antimicrobially effective plant against C. werkmanii was T. alpestris (mean diameter of inhibition zone was 15.3+1.0 mm).

The biological activities of Thymus plants and essential oils depend on their chemical composition, which is
determined by the genotype and influenced by environmental conditions (Jia et al., 2010). The main constituents of
T. vulgaris leave essential oil are 2 phenolic compounds, thymol (2-isopropyl-5-methylphenol) and its conformational
isomer, carvacrol (5-isopropyl-2-methylphenol). Further components in the essential oil are thymol methyl ether, cineol,
cymene, a-pinene, and borneol (Pina-Vaz et al., 2004). Nowadays, thymol and thyme present a wide range of functional
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possibilities in the pharmacy, food, and cosmetic industry due to several studies that have evaluated the potential
therapeutic uses of this compound for the treatment of disorders affecting the respiratory, nervous, and cardiovascular
systems. Moreover, this compound also exhibits antimicrobial, antioxidant, anti-carcinogenesis, anti-inflammatory, and
antispasmodic activities, as well as a potential as a growth enhancer and immunomodulator (Salehi et al., 2018).

The present study lays the basis for future research, to validate the possible use of Thymus species as a candidate
in the treatment of bacterial infections. However, further investigation is needed to determine the bioavailability of the
active compounds and to determine the dose and toxicity of these extracts.
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The pine family is one of the most ecologically and economically important groups of living plants. Many of the
species that are highly valuable for their timber include firs (4bies), cedars (Cedrus), larches (Larix), spruces (Picea),
pines (Pinus), Douglas firs (Pseudotsuga), and hemlocks (Tsuga) (Lin et al., 2010). The Pinaceae are exclusively
distributed in the northern hemisphere, except for one species, Pinus merkusii Jungh. & de Vriese, whose habitat
crosses the equator in Sumatra (Thieret, 1993). Twelve genera (i.e., Abies, Cathaya, Cedrus, Hesperopeuce, Keteleeria,
Larix, Nothotsuga, Picea, Pinus, Pseudolarix, Pseudotsuga, and Tsuga) have been recognized in the family since the
pioneering work of Van Tieghem published in 1891 (Lin et al., 2010).

Up to 2008, 277 compounds were isolated from 19 plants of Abies species. The chemical constituents are
mostly terpenoids, flavonoids, and lignans, together with minor constituents of phenols, steroids, and others. The crude
extracts and metabolites have been found to possess various bioactivities including insect juvenile hormone, antitumor,
antimicrobial, anti-ulcerogenic, anti-inflammatory, antihypertensive, antitussive, and CNS (central nervous system)
activities (Yang et al., 2008).

Essential oils (EO) that are lipophilic liquids, extracted from diverse plants containing different natural,
biologically active components have antimicrobial and antioxidant properties (Khorshidian et al., 2018). Essential
oils from different plant species contain more than 200 constituents which are comprised of volatile and non-volatile
components. The application of essential oils as antimicrobial, anticancer, anti-inflammatory and anti-viral agents is due
to their effective and efficient properties, inter alia (Aziz et al., 2018).

Due to the hydrophobicity of essential oils’ components, they easily pass through the bacterial cell membrane
interfering with molecular transport mechanisms leading to cell inactivation (Burt, 2004; Chouhan et al., 2017,
Khorshidian et al., 2018). This eventually results in the death of a bacterial cell due to leakage of critical molecules and
ions from the bacterial cell to a great extent. Some compounds modulate drug resistance by targeting efflux mechanisms
in several species of Gram-negative bacteria (Chouhan et al., 2017).

The antibacterial properties of three commercial essential oils derived from plants belonging to family Pinaceae
and subfamily Abietoideae (cedar oil, fir oils derived from Silver fir Abies alba and Siberian fir Abies sibirica,
respectively) against Staphylococcus aureus strain were studied in the present research. To this intent, the antimicrobial
susceptibility test was used (the Kirby—Bauer disk diffusion test for measuring zone diameters of bacterial growth
inhibition).

Essential oils were provided by Polish essential oil manufacturers (Etja, Elblag, Poland). Overall, essential oils
from 3 plant species (cedar oil, fir oils derived from Silver fir Abies alba and Siberian fir Abies sibirica, respectively).
The investigated samples did not contain additives or solvents and were confirmed to be natural by the manufacturers.
The samples were stored in resalable vials at 5 °C in the dark but were allowed to adjust to room temperature before
investigation. Geographical origins were excluded as information was mostly not available.

For this study, the Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 25923™) (mecA negative) strain was
used. The cultivation medium was Trypticase soy agar (Oxoid®, UK), supplemented with 10% defibrinated sheep blood.
Cultures were grown aerobically for 24 h at 37°C. The cultures were later diluted with a sterile solution of 0.9% normal
saline to approximate the density of 0.5 McFarland standard. The McFarland standard was prepared by inoculating
colonies of the bacterial test strain in sterile saline and adjusting the cell density to the specified concentration.

Strain tested was plated on TSA medium (Tryptone Soy Agar) and incubated for 24 hr at 25°C. Then the
suspension of microorganisms was suspended in sterile PBS and the turbidity adjusted equivalent to that of a 0.5
McFarland standard. Muller-Hinton agar plates were inoculated with 200 pl of standardized inoculum (108 CFU/mL)
of the bacterium and spread with sterile swabs. Sterile filter paper discs impregnated by sample were applied over each
of the culture plates, 15 min after bacteria suspension was placed. The antimicrobial susceptibility testing was done
on Muller-Hinton agar by the disc diffusion method (Kirby-Bauer disk diffusion susceptibility test protocol) (Bauer et
al., 1966). A negative control disc impregnated by sterile ethanol was used in each experiment. After culturing bacteria
on Mueller-Hinton agar, the disks were placed on the same plates and incubated for 24 h at 37°C. The assessment of
antimicrobial activity was based on the measurement of the diameter of the inhibition zone formed around the disks.
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The diameters of the inhibition zones were measured in millimeters and compared with those of the control and
standard susceptibility disks. The activity was evidenced by the presence of a zone of inhibition surrounding the well.
Each test was repeated six times. The following zone diameter criteria were used to assign susceptibility or resistance
of bacteria to the phytochemicals tested: Susceptible (S) > 15 mm, Intermediate (I) = 11-14 mm, and Resistant (R) <
10 mm (Okoth et al., 2013).

Our study demonstrated that the fir oil derived from Silver fir Abies alba showed considerably more activity than
the cedar oil and fir oil derived from Siberian fir Abies sibirica. Maximum antibacterial activity was shown by essential
oil of silver fir oil with the inhibition zone size (27.0 £ 1.8) mm, compared to the cedar oil with the inhibition zone
size (16.9 + 1.5) mm, while Siberian fir essential oil showed less activity with (16.5£0.9) mm of clear inhibition zone
against S. aureus strain.

These findings are in line with the results from previous works and enhance the often requested need for
chemical characterizations of antimicrobial essential oils to identify the active compounds and their interdependencies.
Antimicrobial properties of essential oils against a wide range of microorganisms have been reported in various studies.
Due to the hydrophobicity of essential oils’ components, they easily pass through the bacterial cell membrane interfering
with molecular transport mechanisms leading to cell inactivation (Burt, 2004; Khorshidian et al., 2018). Multiple studies
have been dedicated to investigating the chemical compositions and antibacterial and antifungal activities of essential
oils extracted from Abies plants (Lee and Hong, 2009; Satou et al., 2011). Various bioactive compounds such as lignans
and triterpenoids have been isolated from several Abies species (Roshchin et al., 1998; Kim et al., 1999). Recently, the
chemical composition of the essential oil prepared from the needles of A. koreana and its antibacterial activity against
nine bacterial strains were reported (Jeong et al., 2007).

In summary, this study provides insight into the in vitro antibacterial activity of a wide variety of essential oils
derived from many different plant genera against Staphylococcus aureus strain. The data contributes to the ongoing
scientific investigation regarding the application of essential oils as natural antibacterial agents. After benchmarking
essential oils from plants belonging to subfamily Abietoideae, Silver fir essential oil is identified as a promising
candidate concerning possible applicability in the prevention of bacterial growth.
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Camellia genus belongs to the Theaceae (D. Don) family, found in southern and eastern Asia, from the Himalayas
east to Japan and Indonesia. Green tea (Camellia L.) has received much attention as a beverage worldwide during
the last few decades due to its various beneficial effects on human health, including different types of cancer, heart
disease, and liver disease, etc. (Chacko et al., 2010; Bashir et al., 2014). Studies reveal that green tea possesses diverse
pharmacological properties to lower the incidence of metabolic syndromes, such as obesity, type II diabetes, and
cardiovascular risk factors (Chacko et al., 2010). Long-term consumption of tea catechins could be beneficial against
high-fat diet-induced obesity and type II diabetes and could reduce the risk of coronary disease (Chacko et al., 2010).
Green tea was also reported as useful against HIV strains (Fassina et al., 2002). An aqueous extract of Camellia sinensis
found to be effective against Gram-positive, Gram-negative, and fungi (Khan et al., 2019). The most important finding
of this study is its aqueous extract inhibitory effect against drug-resistant microorganisms, e.g. methicillin-resistant
Staphylococcus aureus (MRSA), Pseudomonas aeruginosa, and Candida albicans (Khan et al., 2019).

The present study was aimed to determine the antibacterial activity of extracts derived from leaves of six Camellia
Japonica L. cultivars, i.e. ‘Kramer’s Supreme’, ‘C.M. Wilson’, ‘La Pace’, ‘Mrs. Lyman Clarke’, ‘Benikarako’, ‘Fanny
Bolis’ against Enterococcus faecalis (ATCC® 51299T™) strain.

Enterococcus faecalis is a Gram-positive bacterium, a member of the lactic acid bacteria group and is also one of the
major causative agents of nosocomial infections (Riboulet et al., 2007). A strong epidemiological link has been reported
between E. faecalis inhabiting animals and environmental sources (Holmberg and Rasmussen, 2016; Daniel et al., 2017).

The leaves of Camellia japonica plants cultivated under glasshouse conditions were sampled at M.M. Gryshko
National Botanic Garden (Kyiv, Ukraine). The sampled leaves were brought into the laboratory for antimicrobial
studies. Freshly crushed leaves were washed, weighed, and homogenized in 96% ethanol (in proportion 1:19) at room
temperature. The extracts were then filtered and investigated for their antimicrobial activity.

The testing of the antibacterial activity of the plant extracts was carried out in vitro by the Kirby-Bauer disc
diffusion technique (Bauer et al., 1966). The Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-
Balz (ATCC® 51299™) strain was used in the current study. Strain with genotype vanB ant(6)I aac(6’) aph(2””) is
resistant to vancomycin, as well as sensitive to teicoplanin. Muller-Hinton agar plates were inoculated with 200 pl
of standardized inoculum (10® CFU/mL) of the bacterium and spread with sterile swabs. Sterile filter paper discs
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impregnated by extract were applied over each of the culture plates, 15 min after bacteria suspension was placed.
A negative control disc impregnated by sterile 96% ethanol was used in each experiment. After culturing bacteria
on Mueller-Hinton agar, the disks were placed on the same plates and incubated for 24 hr at 37°C. The assessment
of antimicrobial activity was based on the measurement of the diameter of the inhibition zone formed around the
disks. The diameters of the inhibition zones were measured in millimeters and compared with those of the control and
standard susceptibility disks. The activity was evidenced by the presence of a zone of inhibition surrounding the well.
Zone diameters were determined and averaged. The data were analyzed using a one-way analysis of variance (ANOVA)
with Statistica software, version 8.0 (StatSoft, Poland) (Zar, 1999). The following zone diameter criteria were used to
assign susceptibility or resistance of bacteria to the phytochemicals tested: Susceptible (S) > 15 mm, Intermediate (1) =
10-15 mm, and Resistant (R) < 10 mm (Okoth et al., 2013).

The crude extracts were analyzed for their antibacterial effects by the determination of their inhibitory zones
against E. faecalis strain. Among the six plant extracts, C. japonica Fanny Bolis’ exhibited the highest inhibitory
zones against the tested strain (the mean of the zone of inhibitions was 14.7+1.1 mm). The C. japonica ‘Benikarako’,
‘Kramer’s Supreme’, ‘Mrs. Lyman Clarke’, ‘Fanny Bolis’ exhibited less growth inhibition, i.e. 13.8+1.2, 12.6+1.0, and
12.4+0.9 mm against E. cloacae strain, respectively. The antibacterial effect of C. japonica ‘C.M. Wilson’ (10.2+0.8 mm)
and ‘La Pace’ (9.5+0.9 mm) was almost comparable to the effects of positive control (8.8£0.9 mm). The least activity
is attributed to C. japonica ‘La Pace’ extract.

Based on our current investigations it can be concluded that Camellia japonica and its cultivars possess a mild
antibacterial efficacy. It may also be concluded that the antimicrobial potential of various samples of these plants might
be due to a wide variety of compounds present in these plants. The findings reported herein give scientific credence
to the traditional uses of these plants and suggest that extracts derived from the leaves of Camellia japonica and its
cultivars merit further biochemical and chemical study as natural antibiotics to identify the secondary metabolites.

The authors are grateful to The Visegrad Fund for supporting our study.
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The physicochemical environmental factors of Antarctica, in particular y-radiation, UV radiation, toxic metals,
low temperatures, substrate instability, water availability and osmotic stress, all cause significant adaptive changes in
the metabolism of microorganisms (Nufiez-Montero, Barrrientos, 2018). Most natural environments contain a wide
variety of species of microorganisms. Bacteria compete with other species for space and resources. There are variety
of active mechanisms by which bacteria can damage or kill other microorganisms, which were revealed in laboratory
experiments with pure and mixed cultures. The main areas of research and development of technologies based on
Antarctic psychrophilic microorganisms include work with psychrophilic enzymes, other biomolecules, including with
antibiotic activity, for medical, pharmaceutical or other food industry uses (Yarzabal, 2016). Microorganisms, isolated
from Antarctic samples are promising in the biotechnology industry (Asencio, 2014; Vanishree, 2014; Svahn, 2015).
The aim of the study was to investigate the antibacterial and antifungal activity of individual strains of microorganisms,
isolated from samples, obtained during the Ukrainian Antarctic expedition.

Antibacterial and antifungal activity of strains, isolated from Antarctic samples, was determined. The bacteria
Psychrobacter sp. were characterized by the highest antibacterial activity. This strain caused growth retardation of B.
cereus, S. marcescens, P. vulgaris and S. aureus. During the growth of Psychrobacter sp. on the media with test-cultures
B. cereus, S. marcescens, P. vulgaris and S. aureus, it produced a yellow pigment that diffused into the medium. Bacteria
Pseudomonas sp. and Arthrobacter sp. were characterized by lower antibacterial activity. Arthrobacter sp. exhibited
antagonistic properties against B. cereus, P. fluorescens and S. marcescens. Bacteria Pseudomonas sp. had antagonistic
properties against B. cereus and S. marcescens. The investigated strains of microorganisms did not show antagonistic
action against Candida pseudotropicalis, Sporopachydermia lactativora, Cryptococcus laurentii.

Komplikevych S., Bulka I., Kashuba L., Maslovska O., Peretyatko T., Moroz O., Hnatush S.

IDENTIFICATION OF PSYCHROPHILIC MICROORGANISMS,
ISOLATED FROM ANTARCTIC SAMPLES
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Antarctic biotopes are characterized by extreme conditions. First of all, the living conditions are influenced by
osmotic and hydrostatic pressure, solar and cosmic radiation, availability of nutrients. Microorganisms are able to adapt
and survive under these conditions (Gupta, 2020). The properties that ensure the survival of these organisms are often
unique, and mainly include synthesis of secondary metabolites, proteins of cold shock, antifreeze-nucleating proteins,
exopolysaccharides, systems of counteraction to osmotic and oxidative stress, biofilm formation, conjugation, spore
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formation, motility, etc. (Nufiez-Montero, 2018; Silva, 2018). The isolation and investigation of such microorganisms
is interesting from a technological point of view. The aim of the study was to investigate the morphological, cultural,
physiological and biochemical properties of three strains isolated from samples obtained during the Ukrainian Antarctic
Expedition and identify them.

Morphological properties (using an Axio Lab.A1 Carl Zeiss binocular microscope and Olympus IX73 inverted
microscope with DP-74 digital camera, and transmission electron microscopy), the ability to form spores (using the
Peshkov-Trujillo method), and catalase, oxidase, amylase, lipolytic, protease activity, ability to nitrogen fixation was
investigated. The ability of microorganisms to metabolize organic carbon sources was determined during growth on
Giss medium with arabinose, glucose, dulcite, inositol, xylose, lactose, maltose, mannitol, mannose, rhamnose, sucrose,
sorbitol. The determination of the physiological properties of the isolated strains was performed using the Remel RapID
™ ANA II system.

The cells of the SA_IN 20 and 89 1T strains are single, rod-shaped, non-motile, Gram-negative. Cells of strain
10A_3T 20 look like short irregularly shaped sticks, which in old culture break up into small cocci, Gram-positive. All
three strains of microorganisms do not form spores. Colonies of SA 1IN 20 strain on agar medium are smooth, shiny,
beige; 89 1T strain — smooth, shiny, milky in colour, with a heterogeneous texture; 10A_ 3T 20 strain — smooth, shiny,
milky in colour. All three strains of microorganisms are catalase-positive, bacteria of strain 10A_3T 20 are oxidase-
negative. All strains are acrobes. SA 1IN 20 and 10A 3T 20 strains grow at temperatures 8...28 °C. The optimum
temperature for growth of these strains is 16... 20 °C. The 89 1T strain grow at temperatures 2...30 °C. The optimum
temperature for growth is 6...12 °C. The optimum pH for all strains is 6.8—7.3. Strains SA_IN_20 and 89 1T do not
reduce nitrates, do not hydrolyse starch and esculin. Strains 89 1T and 10A_3T 20 do not hydrolyse casein. Cells of
strain 10A_3T 20 reduce nitrates to nitrites, poorly hydrolyse the starch. None of investigated strains form acid and gas
during the growth on carbohydrates and alcohols. Glucose, mannitol, sorbitol, lactose, and maltose are used as carbon
sources by all investigated strains. SA_ 1N _20 bacteria also are capable of using arabinose, sucrose, xylose, mannose,
rhamnose, dulcite, inositol; and 89 1T also use mannose and rhamnose as the carbon sources. All strains have lipase
activity (hydrolyse twin-20). Bacteria of SA_1N_20 and 89 1T strains are able to gelatine liquefaction, form ammonia
during the growth on the MPA medium, do not produce hydrogen sulphide. Cells of strain 10A 3T 20 produce
hydrogen sulfide during the growth in meat-peptone broth. All investigated strains are able to fix molecular nitrogen.
All investigated strains do not form indole from tryptophan. SA 1N 20 strain produce a green fluorescent pigment that
diffuses into the medium on the citrimide agar. Cells of strain 10A_3T 20 have urease, a-glucosidase, B-glucosidase,
a-galactosidase, glycin aminopeptidase, proline aminopeptidase, leucin glycin aminopeptidase, phosphatase activities.
According to the morphological, cultural, physiological and biochemical properties, strain SA 1IN 20, probably,
belongs to Pseudomonas genus, strain 89 1T — to Psychrobacter genus, 10A_3T 20 strain — to Arthrobacter genus.

Komplikevych S., Bulka 1., Kashuba L., Maslovska O., Peretyatko T., Moroz O., Hnatush S.
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The microbiota of the Antarctic ecosystems is poorly understood. Antarctic bacteria are interesting to investigation,
because of the need to adapt to extreme conditions of existence, they have developed atypical survival strategies
(Nufiez-Montero, Barrrientos, 2018). The study of microorganisms adapted to low-temperature living is interesting
from a biotechnological point of view because they are characterized by unique properties that favour them (such as
halotolerance, metal tolerance and antibiotic resistance) (Tomova et al., 2014). Among the microorganisms already
isolated from Antarctic continent biotopes, there are known producers of antimicrobial compounds (Li et al., 2013),
antiproliferative molecules (Mojib et al., 2011) and various biopolymer-degrading enzymes (Tomova et al., 2014).

The aim of our work was to investigate the cultural, morphological, physiological and biochemical properties of
metal-resistant strains of microorganisms from samples obtained during the Ukrainian Antarctic expedition. To obtain
pure cultures, suspension and individual colonies were multiple sown into TSA and NA media. Strains resistant to
CuCl+2H,0 (0.002-5.0 g/L), Pb(NO,), (0.00002-0.1 g/L), K,Cr,0, (0.0001-0.5 g/L) were determined. Morphological
properties (using an Axio Lab.A1 Carl Zeiss binocular microscope and Olympus IX73 inverted microscope with DP-74
digital camera, and transmission electron microscopy), the ability to form spores (using the Peshkov-Trujillo method),
and catalase, oxidase, amylase, lipolytic, protease activity, ability to nitrogen fixation were investigated. The ability of
microorganisms to metabolize organic carbon sources was determined during growth on Gisss medium with arabinose,
glucose, dulcite, inositol, xylose, lactose, maltose, mannitol, mannose, rhamnose, sucrose, sorbitol. The determination
of the physiological properties of the isolated strains was performed using the Remel RapID ™ ANA II system.

From the samples of mosses, soily mosses, Deschampsia antarctica, lichens, fungi, obtained during the
Ukrainian Antarctic expedition, 64 strains of psychrophilic microorganisms were isolated (23 of which were resistant
to 5.0 g/L Cu(Il), 0.1 g/L Pb(Il), 0.5 g/L. Cr(VI). The morphological, physiological and biochemical properties of
nine resistant to influence of Cu?", Pb** and Cr (V) strains of microorganisms (17A_IN 2,9.9A 1T 2,11 1T, 8 1T,
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14 2N, 14A 4T 20, 9.9A 1T 20, SA_IN 20, 10A 3T 20) were investigated. All investigated strains are aerobes,
Gram-negative (except 14A 4T 201 10A_3T 20), not able to form spores rods (17A_IN 2,11 1T), short rods (8 1T,
14 2N,9.9A 1T 20), diplococci (SA_IN_20), streptococci (9.9A 1T 2, 14A 4T 20) or streptobacteria (10A_3T 20)
capable to molecular nitrogen fixation (except 14A 4T 20). Most strains are characterized by protease and lipolytic
activities. Strains 9.9A 1T 20, SA_ 1IN 20 peptonize milk casein. Strains 8§ 1T, 14 2N, SA 1N _20 metabolize all
investigated carbon sourses.

Komplikevych S., Maslovska O., Hnatush S.

TRANSFORMATION OF COBALT CHLORIDE BY BACTERIA
RHODOPSEUDOMONAS YAVOROVII IMV B-7620
Ivan Franko National University of Lviv
4, Hrushevskyi St., Lviv, 79005, Ukraine
solomija2008@gmail.com

Due to the plasticity of the metabolic pathways, resistance to certain toxic compounds, which are released into the
environment owing to the anthropogenic activity, microorganisms can be perspective for the development of technologies
of environmental bioremediation from pollutants. Heavy metals are prevalent among soil and groundwater pollutants.
This is due to the inability of heavy metal compounds being decomposed like organic substances. Transformation of
heavy metal compounds by microorganisms involves the conversion of metals into soluble forms, with an increasing
of their bioavailability and potential toxicity, or immobilization with a decreasing in bioavailability (Tashyrev, 1995).

A black precipitate was formed during the growth of the bacteria R. yavorovii IMV B-7620 in the medium with
cobalt chloride. This indicates the probable ability of these bacteria to transform cobalt chloride. Therefore, the aim of
our work was to investigate the change in the concentration of extracellular Co?* ions during the cultivation of bacteria
R. yavorovii IMV B-7620 in ATCC Nel1449 medium with 1, 5, 10 or 15 mM of cobalt chloride. The concentration of
Co?" ions was determined spectrophotometrically with an optimized method described (Marczenko, Balcerzak, 2000), in
the base of which is the formation of cobalt thiocyanate complex that is extracted with ethanol, acetone and other water-
mixed organic solvents.

During the cultivation of R. yavorovii IMV B-7620, the concentration of Co*" ions in the culture fluid varied.
The intensity of change of the concentration of cobalt ions in the culture fluid during bacterial cultivation depended
on the initial concentration of the salt which was added. The lower cobalt chloride concentration was initially added,
the greater was the difference in percentage between the initially added and the minimum concentration of these ions
in the bacterial culture fluid. At an initial concentration of 1 mM of cobalt chloride, Co?" ions in the culture fluid of R.
yavorovii IMV B-7620 were not detected at the 7-th day of bacterial growth and after subsequent cultivation. At higher
initial concentrations of metal salts, the reduction of Co*" ions occurred up to the 10-th (for 5 and 10 mM of cobalt
chloride) and the 14-th (for 15 mM of cobalt chloride) days of R. yavorovii IMV B-7620 growth.

Thus, the growth of R. yavorovii IMV B-7620 bacteria in a cobalt chloride medium results in a decreasing of the
concentration of Co*" ions, which is accompanied by the precipitation of cobalt ions and confirms the ability of these
bacteria to transform of cobalt (II) compounds.

Kopteva T., Melnykova O., Babenko L., Lazarenko L., Spivak M.

VAGINAL ADMINISTRATION OF LACTOBACILLUS CASEI IMV B-7280
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Combined therapy of patients with infectious and inflammatory urogenital tract diseases includes both systemic
use of antibiotics and stimulation of nonspecific resistance of the organism using immunomodulatory drugs of different
nature (Koumans, 2017). In this regard, there is considerable interest for the use of probiotic bacteria in cases of
urogenital tract infections to restore and preserve balance of urogenital and gut microbiota and as a highly efficient
natural immunomodulatory drugs. Some researchers indicate that vaginal administration of probiotics can influence
gut microbiome composition (Kovachev, 2017). Previously we have shown that Lactobacillus casei IMV B-7280 have
antagonistic activity against opportunistic microorganisms in vitro (Lazarenko, 2016). So, the aim of this work was to
determine the ability of L. casei IMV B-7280 probiotic strain to restore gut microbiota on the model of experimental
staphylococcosis.

L. casei IMV B-7280 strain, lyophilized in Cuddon Freeze Dryer FD1500 (New Zealand), was used in the study.
Before each experiment the viability of probiotic culture was tested by monitoring its growth on Man-Rogosa-Sharpe
agar medium at 37 °C for 24-48 h. Staphylococcosis was modeled through intravaginal administration of Staphylococcus
aureus 8325-4 daily culture to six-week-old female BALB/c mice in the dose of 5 x 107 cells/animal. 3 groups of mice
were formed: 1) S. aureus 8325-4 infected mice, that were administrated with 0.15 M NaCl into vagina (36 mice); 2)
infected mice treated with L. casei IMV B-7280 into vagina in a dose of 1 x 10° cells/animal once per day during 7
days (36 mice); 3) intact mice injected with 0.15 M NaCl into vagina (36 mice).

On the 1%, 31, 6™ 9™ and 12 days after first probiotic strain administration intestine content was collected from
mice and plated on several nutrient media: BAIRD-PARKER-Agar, KF-Streptococcus agar, ENDO, Sabouraud agar
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(Merck, Germany), and BAIRD-PARKER-Agar with 15 pug/ml gentamicin (selective medium for S. aureus 8325-4
strain identification). After cultivation at 37 °C for 24 h, the number of colony forming units (CFU) was counted, given
that one such colony corresponds to one bacterium.

Mice intestinal microbiota changed after S. aureus 8325-4 vaginal administration: S. aureus 8325-4 strain
appeared in mice intestinal content during the observation period (12 days); increased number of staphylococci and
microscopic fungi and reduce number of coliform bacteria was observed.

It was shown that quantity of S. aureus 8325-4 strain significantly decreased in the intestinal contents of infected
mice after L. casei IMV B-7280 administration into vagina (starting from 3™ day after first probiotic administration)
compared with infected mice that did not receive treatment. It was established that under the influence of L. casei IMV
B-7280 in different periods of observation the number of other opportunistic microorganisms in the intestinal contents
also varied. The total number of staphylococci was lover after L. casei IMV B-7280 treatment from the 1% day of
study and decreased to the level of control on the 3M-12" days. The number of streptococci appeared unchanged in the
intestinal content of infected mice treated with L. casei IMV B-7280, while the number of coliform bacteria in different
periods of observation kept low compared to the level of control (except 1% day). The number of microscopic fungi
in the intestinal content of mice decreased after L. casei IMV B-7280 administration into vagina on the 9"-12% days
compared with infected mice that did not receive probiotic strain.

So, our data indicates that L. casei IMV B-7280 probiotic strain is promising to create immunobiotics with
antibacterial activity, which can be used for the prevention and treatment of urogenital tract infections caused by
opportunistic microorganisms and for simultaneous correction of vaginal and fecal microbiota.

Kowalczyk B., Sokolowski W., Szuster-Ciesielska A., Palusinska-Szysz M.
INTERACTION OF LEGIONELLA PNEUMOPHILA STRAINS WITH HUMAN MACROPHAGES

Maria Curie-Sklodowska University
Institute of Biological Sciences
Department of Genetics and Microbiology
19, Akademicka St., 20-033 Lublin, Poland
b.kowalczyk746@wp.pl

Gram-negative bacteria of the genus Legionella reside in water and soil ecosystems wherein they multiply
within protozoa cells. After passing into artificial water systems, Legionella spp. can be disseminated by aerosol-
generating devices. Inhalation of contaminated aerosol leads to proliferation of Legionella within a variety of
eukaryotic cells, including human monocytes and alveolar macrophages. The bacteria withstand a variety of defense
mechanisms of host phagocytes becoming an important etiological factor of multilobar pneumonia (Boamah et al.,
2017). Attachment of bacteria to eukaryotic cells is an initial and crucial aspect of host-pathogen interaction, which
determines the further course of infection. Adhesion is a two-step process whose initial phase involves non-specific
factors affecting the physicochemical properties of the bacterial cell surface. Due to the lack of formation of a capsule
or an exopolysaccharide, the predominant molecule on the L. pneumophila cell surface is the lipopolysaccharide (LPS),
which is responsible for direct interaction with the host cell (Palusinska-Szysz et al., 2019). This study was conducted
on strains isolated from patients with Legionnaires’ disease (Heysham-1 strain, Corby strain, 130b Wadsworth strain)
and their mutants defective in the biosynthesis of the O-specific chain of LPS (T6-K13 mutant, TF 3/1 mutant, 16D12
mutant). L. pneumophila strains were inoculated in buffered yeast extract (BYE) broth and grown at 37°C with agitation
at 180 rpm for 24 h to an OD,, of 1.8. Binding assays were performed with THP-1-derived macrophages plated at
2x10° cells/well in 24-well plates (Palusinska-Szysz et al., 2014). L. pneumophila strains were added to the THP-1-
derived macrophages (multiplicity of infection MOI = 20). Serial dilutions of the inoculum and bacteria recovered from
cells lysed with distilled water were plated on BCYE agar and incubated at 37°C for up to 4 days before L. pneumophila
colony-forming units (CFU) were counted. The results were expressed as a ratio of adherent bacteria compared to the
inoculum.

The binding assay revealed that the adhesive affinity among all tested mutant strains to macrophages was re-
duced compared to the wild strains. The results point to LPS molecules as an important structural determinant on the L.
pneumophila cell surface, which are involved in the enhanced ability of the bacteria to adhere to the host cell surface.

Lapkin A.!, Vasina Y.!, Venger A.!, Venger O.
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Gardnerella vaginalis is the part of the normal flora of the male and female genital tract, but under some conditions
it is capable of causing gardnerellosis and is one of the leading causes in the development of bacterial vaginosis.
According to the antigenic composition, there are 7 biotypes of G. vaginalis (biotypes 1, 2, 3,4, 5, 6, 7), moreover
the most pathogenic biotypes are 2, 3, 7; while the rest of the biotypes usually don’t cause diseases.
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The identification of G. vaginalis is carried out by bacteriological and bacterioscopic methods, as well as by
polymerase chain reaction (PCR). Detection of G. vaginalis biotypes is performed by serological methods.

The purpose of this scientific work was to develop PCR conditions that would not only advantage the detection of
the presence of G. vaginalis in the biomaterial but also are able to identify its biotype. Such a technique would eliminate
the time and resource costs of carrying out G. vaginalis biotyping in human biomaterial by serological methods.

Primer design and calculation of PCR temperature and time conditions were performed using VectorNTI-10
program on 221 nucleotide sequences of fet gene of G. vaginalis taken from the European Molecular Biology Laboratory
(EMBL).

PCR simulation (PCR in silico) was performed using the FAST-PCR program.

The accomplished research enabled to detect and develop PCR system of identification of specific loci of tef gene
of G. vaginalis with definite size for each biotype.

Maryniuk M.!, Opryshko M.!, Gyrenko O.!, Tkachenko H.?, Kurhaluk N.2, Buyun L.!, Géralczyk A.
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Sansevieria Thunb., a genus with diverse ethnobotanical uses in its geographical distribution range, has occupied
an important place among plant genera applied for the treatment of a broad spectrum of diseases and disorders
(Khalumba and Mbugua, 2005; Staples and Herbst, 2005; Takawira-Nyenya et al., 2014). Members of Sansevieria
are of great economic importance as ornamental plants mainly due to the multicolored and mottled leaves and the
interesting wide variation in leaf shapes (Nazeer and Khoshoo, 1984). Sansevieria species are also used as a source
of fiber and in traditional African medicine. Some studies revealed the antimicrobial activity of Sansevieria species
(Onah et al., 1994; Aliero et al., 2008; Philip Deepa et al., 2011; Sheela et al., 2012). Similarly, in our previous study,
we have evaluated the antibacterial capacity of ten species of Sansevieria genus against Staphylococcus aureus to
validate scientifically the inhibitory activity for microbial growth attributed by their popular use and to propose new
sources of antimicrobial agents (Buyun et al., 2016). The current study was designed to test the antibacterial efficacy
of ethanolic extract prepared from Sansevieria kirkii Baker leaves against Escherichia coli, Staphylococcus aureus,
and Pseudomonas aeruginosa strains, clinically important bacteria, which are indicator organisms commonly used in
various projects to monitor antibiotic resistance.

The leaves of S. kirkii were sampled in M.M. Gryshko National Botanic Garden (Kyiv, Ukraine). The whole
collection of tropical and subtropical plants at M.M. Gryshko National Botanic Garden (Kyiv, Ukraine) has the status
of a National Heritage Collection of Ukraine. The sampled leaves were brought into the laboratory for antimicrobial
studies. The leaves were brought into the laboratory for antimicrobial studies. Freshly crushed leaves were washed,
weighed, and homogenized in 96% ethanol (in ratio 1:19, w/w) at room temperature. The extract was then filtered and
investigated for their antimicrobial activity.

For this study, a panel of organisms including Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 25923T™)
(mecA negative), S. aureus subsp. aureus Rosenbach (ATCC® 29213™) (mecA negative, Oxacillin sensitive, weak
B-lactamase-producing strain), S. aureus NCTC 12493 (mecA positive, Methicillin-resistant, EUCAST QC strain for
cefoxitin), Escherichia coli (Migula) Castellani and Chalmers (ATCC® 25922™), Escherichia coli (Migula) Castellani
and Chalmers (ATCC® 35218™), Pseudomonas aeruginosa (Schroeter) Migula (ATCC® 27583™) were used. The
cultivation medium was trypticase soy agar (Oxoid, UK), supplemented with 10% defibrinated sheep blood. Cultures
were grown aerobically for 24 h at 37°C. The cultures were later diluted with a sterile solution of 0.9% normal saline to
approximate the density of 0.5 McFarland standard. The McFarland standard was prepared by inoculating colonies of
the bacterial test strain in sterile saline and adjusting the cell density to the specified concentration.

Antimicrobial activity was determined using the agar disk diffusion assay (Bauer et al., 1966). Strains were
inoculated onto Mueller-Hinton (MH) agar plates. Sterile filter paper discs impregnated with extract were applied over
each of the culture plates. Isolates of bacteria were then incubated at 37°C for 24 h. The plates were then observed
for the zone of inhibition produced by the antibacterial activity of ethanolic extract obtained from the leaves of S.
aethiopica. A negative control disc impregnated with sterile ethanol was used in each experiment. For each extract,
eight replicates were assayed. The susceptibility of the test organisms to the plant extracts was indicated by a clear zone
of inhibition around the holes containing the plant extracts and the diameter of the clear zone was taken as an indicator
of susceptibility. Zone diameters were determined and averaged.

Zone diameters were determined and averaged. The data were analyzed using a one-way analysis of variance
(ANOVA) using Statistica software, version 8.0 (StatSoft, Poland) (Zar, 1999). The following zone diameter criteria
were used to assign susceptibility or resistance of bacteria to the phytochemicals tested: Susceptible (S) > 15 mm,
Intermediate (I) = 10—15 mm, and Resistant (R) < 10 mm (Okoth et al., 2013).
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The results of antibacterial activity screening indicate that the extract has shown antibacterial activity against
the entire tested organisms. The extract has shown better activity against S. aureus compared to the E. coli and P,
aeruginosa strains. The diameters of inhibition zones were (13.84+0.9) mm, (18.2+1.2) mm, and (14.1+1.0) mm for S.
aureus ATCC® 25923™, S, qureus ATCC® 29213™, and S. aureus NCTC 12493, respectively. The extract has shown
less antimicrobial activities against P. aeruginosa. The mean of the inhibition zone was (9.3£0.9) mm. Finally, the
ethanolic extract of S. kirkii leaves exhibited mild antibacterial activity against E. coli [mean of inhibition zone ranged
(14.8+0.8) mm for E. coli ATCC® 25922™ and (14.5+1.1) mm for E. coli ATCC® 35218™]. The mean of inhibition
zone diameters of the ethanolic extract obtained from leaves of S. kirkii was increased against S. aureus by 62%
(ATCC® 25923™) by 114% (ATCC® 29213™) and by 66% (NCTC 12493), respectively, as well as against E. coli
strains by 74% (ATCC® 25922™) and by 71% (ATCC® 35218™) compared to control sample (96% ethanol).

Therefore, based on data derived from previous and recent studies, the therapeutic actions of extracts derived
from Sansevieria spp. plants are more likely related to the antibacterial properties of their constituents. This study
demonstrates the promising antibacterial activity of Sansevieria kirkii against both Gram-positive and Gram-negative
bacteria responsible for various ailments.

The authors are grateful to The Visegrad Fund for supporting our study.
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Dieffenbachia Schott is one of the most important genera of Araceae (Juss.) family and also sometimes represents
one of the dominant plant groups in the forests of the New World (Croat, 2004). It includes 57 described species, but
140 are estimated (Croat, 2004; Boyce and Croat, 2014). Dieffenbachia is characterized by a terrestrial habit, with stout,
unbranched stems bearing leaves clustered in a tight whorl at the stem apex (Croat 2004). The genus Dieffenbachia is
one of the most popular as ornamental plants, also famous for its irritative nature that is caused by the combination of
calcium oxalate (CaOx) crystals and a proteolytic enzyme (Ajuru et al., 2018).

Dieffenbachia may well be the most toxic genus in the Araceae family. It has been claimed that calcium oxalate
crystals, a protein, and a nitrogen-free compound have been implicated in the toxicity. The toxicological effect of
ethanol leaf extract of Dieffenbachia seguine (Jacq.) Schott was evaluated through an acute oral toxicity test on Wistar
albino rats (Ajuru et al., 2018). Estimation of blood parameters is crucial in evaluating the toxicity of drugs as changes
in the hematological system in animal studies have a high predictive value for human (Olson et al., 2000).

The current study was designed to test the antibacterial efficacy of ethanolic extract prepared from Dieffenbachia
seguine leaves against Escherichia coli, Staphylococcus aureus, and Pseudomonas aeruginosa strains, clinically impor-
tant bacteria, which are indicator organisms commonly used in various projects in order to monitor antibiotic resistance.

The leaves of D. seguine were sampled in M.M. Gryshko National Botanic Garden (Kyiv, Ukraine). The sampled
leaves of D. seguine were brought into the laboratory for analysis. Freshly crushed leaves were washed, weighed,
and homogenized in 96% ethanol (in proportion 1:19, w/w) at room temperature. The extracts were then filtered and
investigated for their antimicrobial activity.

For this study, a panel of organisms including Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 25923™)
(mecA negative), S. aureus subsp. aureus Rosenbach (ATCC® 29213™) (mecA negative, Oxacillin sensitive, weak
B-lactamase-producing strain), S. aureus NCTC 12493 (mecA positive, Methicillin-resistant, EUCAST QC strain for
cefoxitin), Escherichia coli (Migula) Castellani and Chalmers (ATCC® 25922™), Escherichia coli (Migula) Castellani
and Chalmers (ATCC® 35218™), Pseudomonas aeruginosa (Schroeter) Migula (ATCC® 27583™) were used. The
cultivation medium was trypticase soy agar (Oxoid, UK), supplemented with 10 % defibrinated sheep blood. Cultures
were grown aerobically for 24 h at 37 °C. The cultures were later diluted with a sterile solution of 0.9 % normal saline
to approximate the density of 0.5 McFarland standard. The McFarland standard was prepared by inoculating colonies
of the bacterial test strain in sterile saline and adjusting the cell density to the specified concentration.

Antimicrobial activity was determined using the agar disk diffusion assay (Bauer et al., 1966). Strains were in-
oculated onto Mueller-Hinton (MH) agar plates. Sterile filter paper discs impregnated with extract were applied over
each of the culture plates. Isolates of bacteria were then incubated at 37 °C for 24 h. The plates were then observed for
the zone of inhibition produced by the antibacterial activity of ethanolic extract obtained from the leaves of D. seguine.
A negative control disc impregnated with sterile ethanol was used in each experiment. At the end of the period, the
inhibition zones formed were measured in millimeters using the vernier. For each extract, eight replicates were assayed.
The plates were observed and photographs were taken. The susceptibility of the test organisms to the plant extracts was
indicated by a clear zone of inhibition around the holes containing the plant extracts and the diameter of the clear zone
was taken as an indicator of susceptibility. Zone diameters were determined and averaged. Zone diameters were deter-
mined and averaged. All statistical calculation was performed on separate data from each strain. The data were analyzed
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using a one-way analysis of variance (ANOVA) using Statistica software, version 8.0 (StatSoft, Poland) (Zar, 1999).
The following zone diameter criteria were used to assign susceptibility or resistance of bacteria to the phytochemicals
tested: Susceptible (S) > 15 mm, Intermediate (I) = 10—15 mm, and Resistant (R) < 10 mm (Okoth et al., 2013).

The extract obtained from the leaves of D. seguine has shown antibacterial activity against the entire tested
organisms. The extract has shown better activity against S. aureus compared to the E. coli and P. aeruginosa strains. The
diameters of inhibition zones were (15.9+1.3) mm, (14.5+1.2) mm, and (17.8+1.1) mm for S. aureus ATCC® 25923™,
S. aureus ATCC® 29213™, and S. aureus NCTC 12493, respectively. The extract has shown less antimicrobial activities
against P. aeruginosa. The mean of the inhibition zone was (8.5£0.9) mm. Finally, the ethanolic extract of D. seguine
leaves exhibited mild antibacterial activity against E. coli [mean of inhibition zone ranged (16.4+1.4) mm for E. coli
ATCC® 25922™ and (12.6+1.1) mm for E. coli ATCC® 35218™]. The mean of inhibition zone diameters of ethanolic
extracts obtained from leaves of D. seguine was statistically increased against S. aureus by 81% (ATCC® 25923™), by
69% (ATCC® 29213™), and by 112% (NCTC 12493), respectively as well as against E. coli strains by 84% (ATCC®
25922™) and by 45% (ATCC® 35218™) compared to control sample (96% ethanol).

The result lends credence to the ethnobotanical use of this plant in treating microbial infection and shows that
D. seguine could be exploited for new potent antimicrobial agents. However, isolation and characterization of the active
ingredients in this plant together with their mechanisms of actions on pathogens are still open for further investigations.

The study was supported by a Scholarship Program supported by The Visegrad Fund realized in the Institute of Bi-
ology and Earth Sciences, Pomeranian University in Stupsk (Poland), and we thank for financial assistance for our study.
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Plants belonging to the Begonia L. genus can be good candidates for as an alternative therapy in restricting the
resistant infectious organisms. Some of the plants of the genus Begonia were previously reported for their antimicrobial
activities (Holetz et al., 2002; Indrakumar et al., 2014; Amutha and Sreedevikumari, 2016; Shrestha et al., 2016). The
antimicrobial activities of volatile compounds of intact plants of 24 Begonia species have been assessed against several
pathogenic microorganisms (i.e. Staphylococcus epidermidis, Escherichia coli, and Candida albicans). As a result,
14 Begonia species, possessing well-expressed phytoncide activity have been recommended to use as indoor plants,
based on their ability to reduce microbial air pollution indoor by a factor of 1,5-3,0 in particular, by decreasing the
Staphylococcus aureus load (Karpova et al., 2009; Tsybulia et al., 2011).

Considering the points based on previous results obtained in our laboratory, the present study aimed to find out in
vitro possible antimicrobial action of the ethanolic extracts from leaves of nine Begonia species against Staphylococcus
aureus subsp. aureus Rosenbach (ATCC® 29213™) strain.

The leaves of Begonia plants, cultivated under glasshouse conditions, were sampled at M.M. Gryshko National
Botanic Garden (NBG), National Academy of Science of Ukraine (Kyiv, Ukraine). The leaves of Begonia solimutata
L.B. Sm. & Wassh., Begonia goegoensis N.E.Br., Begonia foliosa Kunth, Begonia x erythrophylla Hérincq, Begonia
thiemei C.DC. (syn. Begonia macdougallii Ziesenh.), Begonia peltata Otto & Dietr. (syn. Begonia kellermanii C.DC.),
Begonia heracleifolia Cham. & Schltdl., Begonia dregei Otto & Dietr., Begonia mexicana G. Karst. ex Fotsch was
sampled for our study. The antimicrobial screening of Begonia leaf extracts has been carried out. Freshly crushed leaves
were washed, weighed, and homogenized in 96% ethanol (in proportion 1:19) at room temperature. The extracts were
then filtered and investigated for their antimicrobial activity.

The testing of the antibacterial activity of the plant extracts was carried out in vitro by the Kirby-Bauer disc
diffusion technique (Bauer et al., 1966). The Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 29213™) strain
was used in the current study. The testing of the antibacterial activity of the plant extracts was carried out in vitro by
the Kirby-Bauer disc diffusion technique (Bauer et al., 1966). The strain was inoculated onto Mueller-Hinton (MH)
agar plates. Sterile filter paper discs impregnated with extracts were applied over each of the culture plates. Isolates of
bacteria were then incubated at 37°C for 24 h. The plates were then observed for the zone of inhibition produced by the
antibacterial activity of ethanolic extract obtained from the leaves of various extracts of plants belonging to the Begonia
genus. A negative control disc impregnated with sterile ethanol was used in each experiment. At the end of the period,
the inhibition zones formed were measured in millimeters using the vernier. For each extract, eight replicates were
assayed. The plates were observed and photographs were taken. The susceptibility of the test organisms to the plant
extracts was indicated by a clear zone of inhibition around the holes containing the plant extracts and the diameter of
the clear zone was taken as an indicator of susceptibility. Zone diameters were determined and averaged.

The data were analyzed using a one-way analysis of variance (ANOVA) with Statistica software, version 8.0
(StatSoft, Poland) (Zar, 1999). The following zone diameter criteria were used to assign susceptibility or resistance of
bacteria to the phytochemicals tested: Susceptible (S) > 15 mm, Intermediate (I) = 10-15 mm, and Resistant (R) < 10
mm (Okoth et al., 2013).
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Our study demonstrated that all ethanolic extracts obtained from leaves of Begonia species exhibited high
activity against S. aureus subsp. aureus. The diameter of the inhibition zone for B. solimutata was (13.5£1.2) mm,
for B. goegoensis — (13.8+£0.9) mm, for B. foliosa — (13.6=1.0) mm, for Begonia X erythrophylla — (13.9£1.1) mm,
for B. thiemei — (13.6+1.2) mm, for B. peltata — (15.9+1.4) mm, for B. heracleifolia — (13.9+1.1) mm, for B. dregei —
(14.7+1.0) mm, and for B. mexicana — (14.9+1.3) mm. It should be noted that the most effective plants among species
screened against S. aureus subsp. aureus was B. peltata, B. mexicana, and B. dregei, being highly active with the ethanolic
extract (diameters of inhibition zone were ranged from 11.5 to 19.5 mm). The highly active antimicrobial effects of
extracts obtained from B. peltata and B. mexicana noted against S. aureus subsp. aureus is worthy of highlighting.

Variation in the chemical profile of extracts could influence their biological activities. Therefore, it was important
to evaluate the chemical composition of extracts to correlate with their antimicrobial activities. The preliminary
phytochemical studies revealed the presence of flavone, sterol, triterpene in hexane, chloroform, and methanol extracts;
phenol in chloroform and methanol extracts and quinone, saponin, tannin, and starch in methanol extract of B. malabarica
(Ramesh et al. 2002). Preliminary phytochemical screening of B. floccifera and B. malabarica conducted by Ariharan
et al. (2012) showed the presence of vitamin C in the leaves of both plant species assayed. Additionally, the flavonoids
content (including glycosides of quercetin and kaempferol), anthocyanins and ascorbic acid in overground part of plants
of 7 species and cultivars of genus Begonia (B. bahiensis, B. bowerae, B. carolineifolia, B. fischeri, B. heracleifolia,
B. ‘Erythrophylla’, B. ‘Helen Teupel”) were determined by Karpova and co-workers (2009). The flavonoids content was
24-650 mg% of dry weight, including glycosides of quercetin — 3—76 mg%. Kaempferol glycosides were detected only
in species of section Gireoudia (1.2-5.7 mg%). The contents of anthocyanins were between 60 and 157 mg%, ascorbic
acid — 5-43 mg% of fresh weight. These results suggest that studied plants of Begonia species can be considered as the
sources of biologically active compounds with antioxidant and antimicrobial activities (Karpova et al., 2009).

This in vitro study corroborated the antimicrobial activity of the selected plants belonged to the Begonia genus.
All these plants were effective against S. aureus subsp. aureus. This study also showed that B. peltata, B. mexicana, and
B. dregei could be potential sources of new antimicrobial agents. The identification of active compounds and their mode
of action requires further investigation for antibacterial drug development.

The authors are grateful to the The Visegrad Fund for supporting our study.
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In recent years the use of antibiotics to treat and control fish diseases has been banned in the EU (Beltran et
al., 2018). Prophylactic methods based on stimulation of the fish immune system (i.e., vaccination, probiotics, and
immunostimulation) have been successfully used for this purpose and have become an integrated part of the management
of modern aquaculture processes (Magnadottir, 2010). Due to the increasing demand for chemical diversity in screening
programs, an extensive search for therapeutic drugs from natural products to be used in aquaculture has grown
throughout the world (Defoirdt et al., 2011; Cobello et al., 2013; Kumar and Bossier, 2018). Plant-based products, such
as phenolics, polyphenols, alkaloids, quinones, terpenoids, lectins, and polypeptides are very effective alternatives to
antibiotics and other synthetic compounds for an efficient treatment against microbial infection in aquaculture (Citarasu,
2010; Wunderlich et al., 2017; Kumar and Bossier, 2018).

The pantropical genus Ficus L., with its approximately 750 species, is the largest within the family and one of the
most speciose genera of flowering plants and is a well-known genus used worldwide since ancient times in traditional and
folk medicine (Berg and Wiebes, 1992; Cook and Rasplus, 2003; Berg and Corner, 2005). Among the pharmacological
properties demonstrated for the compounds present in genus Ficus are anticonvulsant, anti-inflammatory, analgesic,
antimicrobial, antiviral, hypolipidemic, antioxidant, immunomodulatory, antiasthmatic, parasympathetic modulatory,
estrogenic, antitumor, antiulcer, antianxiety, antihelmintic, analgesic, tonic, anti-diabetic, antipyretic, anti-inflammatory,
antitussive, hepatoprotective activities, etc. (Ahmed and Urooj, 2010; Lansky and Paavilainen, 2011; Singh et al., 2011;
Dangarembizi et al., 2012; Badgujar et al., 2014; Bunawan et al., 2014; Yadav et al., 2015). For all these reasons, plants
belonging to the genus Ficus could be considered a priori as a good source of new natural compounds to treat, prevent
and control fish diseases in aquaculture.

Ficus malayana C.C.Berg & Chantaras is widely distributed in Borneo, Malaya, and Thailand. The plant is a very
common small forest tree to 6 m, often a roadside shrub. The leaf is large and slightly asymmetrical with a small lobe at
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the base of the leaf which does not usually cover the petiole (leaf stalk). The leaves are hairy and dentate (toothed). Male
figs only produce pollinating fig wasps, not seeds. Only female figs produce seeds. Bright red hairless (glabrous) fig with
prominent bracts with hooked ends. The sweet ripe female figs are eaten by locals (Berg and Chantarasuwan, 2007).

In this study, we evaluated the antimicrobial activity of the ethanolic extract of F. malayana against fish pathogen —
three Aeromonas strains (Aeromonas sobria, Aeromonas hydrophila, Aeromonas salmonicida subsp. salmonicida) to
evaluate the possible use of this plant in preventing infections caused by these bacteria in aquaculture.

The current investigation was conducted as a part of an ongoing project between the Institute of Biology and
Earth Sciences (Pomeranian University in Slupsk, Poland), National Veterinary Research Institute (Putawy, Poland),
M.M. Gryshko National Botanic Gardens of National Academy of Sciences of Ukraine (Kyiv, Ukraine), and Ivan Franko
National University in Lviv (Lviv, Ukraine) undertaken in the frame of cooperation program aimed at assessment of
medicinal properties of tropical plants, cultivated in vitro.

The leaves of F. malayana were washed, weighed, and homogenized in 96% ethanol (in proportion 1:10) at room
temperature, and centrifuged at 3,000 g for 5 minutes. Supernatants were stored at -20°C in bottles protected with the
laminated paper until required.

Three Aeromonas strains: Aeromonas sobria (K825) and Aeromonas hydrophila (K886), as well as Aeromonas
salmonicida subsp. salmonicida (St30), originated from freshwater fish species such as common carp (Cyprinus
carpio L.) and rainbow trout (Oncorhynchus mykiss Walbaum), respectively, were isolated in Department of Fish
Diseases, The National Veterinary Research Institute in Pulawy (Poland). Bacteria were collected from fish exhibiting
clinical disorders. Each isolate was inoculated onto trypticase soy agar (TSA) (BioMérieux) and incubated at 27°C+2°C
for 24 h. Pure colonies were used for biochemical identifications, according to the manufacturer’s instructions, except
the temperature of incubation, which was at 27°C £ 1°C. The following identification systems were used in the study:
API 20E, API 20NE, API 50CH (BioM¢érieux). Presumptive Aeromonas isolates were further identified to the species
level by restriction analysis of 16S rDNA genes amplified by polymerase chain reactions (PCR) (Kozinska, 2007).

Antimicrobial susceptibility of the tested Aeromonas isolates was performed by the Kirby-Bauer disc diffusion
method (1966), according to the recommendations of the Clinical and Laboratory Standards Institute (CLSI) (2014).
Each inoculum of bacteria in the density of 0.5 Mc McFarland was cultured on Mueller—Hinton agar for 24 h at 28+2°C
before the determination of results. The zones of growth inhibition around each of the disks were measured to the nearest
millimeter. The results of the disk diffusion test are “qualitative,” in that a category of susceptibility (i.e., susceptible,
intermediate, or resistant) is derived from the test rather than a MIC (Jorgensen and Ferraro, 2009). The following zone
diameter criteria were used to assign susceptibility or resistance of bacteria to the phytochemicals tested: Susceptible
(S) = 15 mm, Intermediate (I) = 10-15 mm, and Resistant (R) < 10 mm (Okoth et al., 2013).

Our results of the disc diffusion screening revealed, that . malayana possessed antibacterial properties against
Aeromonas strains. The ethanolic extract obtained from leaves of F. malayana exhibited the maximum antimicrobial
activity against Aderomonas sobria strain (inhibition zone diameter was 20.25+£1.07 mm), Aeromonas hydrophila
(12.25+0.65 mm), and Aeromonas salmonicida subsp. salmonicida (10.38+0.32 mm). The most susceptible strain to
the antimicrobial activity of F. malayana was Aeromonas sobria strain. In response to the development of drug-resistant
pathogens in aquaculture remarkable progress in the field of antibacterial herbal therapy has been made in recent years
based on ex situ cultivated plants, Ficus genus, in particular (Tkachenko et al., 2016-2019).

Based on the above investigation it can be concluded that the leaf extract of F. malayana has bactericidal properties
which make it very attractive for use in fish aquaculture. Based on the above investigation it can be concluded that its
uses will reduce the side effects of applying synthetic compounds. Further study is needed to determine the effects of
the active compounds presented in the leaf extract of . malayana on fish metabolism both in vitro and in vivo study.
Present results suggest the possibility of using such extracts in vivo studies to corroborate if it could be possible to use
those extracts in aquaculture to achieve protection against pathogenic infections.

This research has been supported by The International Visegrad Fund and it is cordially appreciated by authors.
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Soluble copper (II) compounds are among the most toxic pollutants of the environment. Even at low concentration
(10-20 ppm) Cu(I) has a detrimental effect on most living organisms, including the microbiome of natural ecosystems.
The toxic effect of copper is manifested in the inactivation of active centres of enzymes as well as substitution of
macroelements (Ca?", Mg?") in microbial cells (Babushkina, 2010). Therefore, the study of quantitative patterns of
adaptation of microorgnisms to copper (I1I) allows identifying the major mechanisms of microbial resistance to toxic
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copper compounds. Thus, the aim of our work was to determine the resistance of the microbiome of the karst cave
«Optymistychnay clay to soluble Cu(Il) compounds.

Clay samples were collected from «Optymistychna» gypsum cave located in Ternopil Region of Ukraine. It is the
longest natural cave in Eurasia and the fifth-longest cave in the world. This cave has been completely isolated from any
man-made pollutants, including Cu(Il) compounds during 14 million years. That is why it is the perfect object to study
the response of non-adapted to copper microbiome.

The thermodynamic prognosis (Tashyrev, 2008) was applied as the theoretical background to predict the
possibility of isolation of copper(I) resistant microorganisms from retro ecosystem of «Optymistychnay cave. Microbial
resistance was determined by the number of colony forming units (CFU) on the agarized nutrient media that contained
the concentration gradient of Cu(II) (0-4000 ppm) with the increments in 100 ppm. Accumulation of Cu(II) in microbial
colonies was confirmed by H,S test forming dark brown colour of CuS.

The microbial growth at the presence of the oxidized forms of toxic metals at hight concentrations is theoretically
permissible if the redox potential of the system formed by the metal and its reduced form, in its high concentration, is
within the zone of thermodynamic stability of water (-414<E_'<+814 mV). The microorganisms resistant to copper(Il) in
high concentration were present in clay of «Optymistychna» cave. They grew on the Nutrient Agar medium containing
Cu(II) up to 250 ppm Cu** (in the form of CuSO,) and up to 4000 ppm Cu** (in complex with citrate). Cultivation on Gisa
medium led to decrease of microbial resistance to Cu(II) to 100 ppm Cu** (in the form of CuSO,) and up to 1750 ppm
Cu** (in complex with citrate). The number of alive microorganisms was high, 1.28-10° CFU/g even at 4000 ppm Cu?*".
Chelation of copper (II) with citrate led to 16-17.5 times increase of microbial resistance. The dependence between
the number of alive cells and Cu(II) concentration was described by the hyperbolic curve, confirming the toxic effect
of Cu(Il) compounds on microorganisms. The right shoulder of hyperbole characterizes the maximum permissible
concentration (MPC) of copper for the microbiome of the cave.

Thus, the quantitative patterns of retro microbiome resistance to copper(1l) is theoretical based and experimentally
confirmed for development biotechnologies of copper-contaminated ecosystems bioremediation.
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Gladiolus is a perennial tuber plant that can serve as a reservoir of dangerous viral infections such as cucumber
mosaic virus, bean yellow mosaic virus, tobacco ringspot virus, tomato spotted wild virus, tobacco rattle virus, tobacco
streak virus, arabis mosaic virus (Katoch, 2003; Arneodo, 2005; Cremer, 1967; Lee, 1979; Bellardi, 1987). All of the
listed viruses affect a wide variety of hosts which include economically important crops.

The purpose of the work was to check for the presence and identify viral pathogens in private plantations of
gladioli in the Kiev, Poltava and Sumy regions. Our research was focused on the detection of cucumber mosaic virus
and bean yellow mosaic virus as they cause significant economic losses in our country and these infections can be
detected on gladioli worldwide. Some samples have been tested for the presence of tobacco ringspot virus, which
belongs to the list of regulated pests of Ukraine.

Sampling was carried out not only based on signs of viral infection (hatching mosaic, flower color break), but
also visually healthy plants were sampled on the territory of private households of Kyiv, Poltava and Sumy regions in
the summer-autumn period of 2019. Thus, 63 samples of gladioli were obtained of such cultivars as Pamiat, Lehenda
Kieva, Viy, New Day, Primadonna, Silva, Mirage, Merezhivo, Leda, Avard, Veier, Siyanets Korichneviy, Strilka.

To detect and identify viruses in gladiolus plant samples double-antibody sandwich enzyme-linked immunosorbent
assay (DAS-ELISA) was used. Thus, all the samples were tested for infection with the yellow bean mosaic virus. Viral
infection was confirmed in 53 samples. Infected gladioluses of Pamiat, Siyanets Korichneviy, Lehenda Kieva and Leda
cultivars were detected in the Poltava region (18 out of 26 samples tested). In the territory of the Kiev region, of 34
studied samples bean yellow mosaic virus was detected in 30 samples. As for the Sumy region, out of the three samples
tested, yellow bean mosaic virus was detected in two samples of selected gladioli.

Sixteen samples from the Kiev region were tested for cucumber mosaic virus. The viral infection was confirmed
in 15 samples. In the territory of Poltava region in five samples of gladioluses cucumber mosaic virus was detected out
of 9 examined. In Sumy region, the presence of the virus was not confirmed in any of the samples tested.

A particular threat is that symptoms of viral infection may not be visible (Navalinskiene, 2004), so these plants
are able to act as reservoirs for viruses and through vectors can infect other susceptible plant cultures. Out of 10 plants
that did not show visible signs of infection when selected, double-antibody sandwich enzyme-linked immunosorbent
assay confirmed mono- or mixed viral infection in 6 samples (three gladiolus plants had coinfection, two were infected
with cucumber mosaic virus and one with bean yellow mosaic virus monoinfection).

In total, 27 samples of gladiolus plants were tested for both cucumber mosaic virus and bean yellow mosaic virus.
Coinfection was confirmed in 17 of the analyzed samples, five samples were infected with only bean yellow mosaic
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virus and only two were infected with cucumber mosaic virus monoinfection.
As for the tobacco ringspot virus, this pathogen was not detected in any of the 15 tested gladiolus samples.
Thus, our studies have shown the presence of bean yellow mosaic virus and cucumber mosaic virus in gladiolus
plantings, a significant level of affection, as well as the fact that these viruses are most often detected in coinfection.
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Gardnerrella is a genus of anaerobic bacteria which is consistent of the only species Gardnerella vaginalis.

G. vaginalis is the part of the normal flora of the male and female genital tract, but under some conditions
it is capable of causing gardnerellosis and is one of the leading causes in the development of bacterial vaginosis.
According to definition (Ankirskaya, 2005), bacterial vaginosis is an infectious non-inflammatory syndrome, which is
characterized by a sharp decrease or absence of lactoflora and its replacement by polymicrobial associations of strict
anaerobes and Gardnerella. By reducing the amount of lactoflora G. vaginalis begins to show its pathogenic properties.
As one of the main end products of fermentation is acetic acid, the pH changes in the vagina, which in turn is a stimulus
for the development of other pathogenic bacteria and the mass suppression of lactoflora.

Symptoms of gardnerellosis, or bacterial vaginosis:

*  vaginal excreta (creamy, with a sharp, unpleasant smell of spoiled fish);

e itchiness;

» discomfort at rest and during sexual intercourse.

Diagnostic during pregnancy of gardnerellosis is important because if the process is neglected, it can lead to
serious consequences such as uterine bleeding, postpartum endometritis, etc. Vertical transmission of this disease is
also possible.

Less commonly, G. vaginalis causes urethritis and balanoposthitis in men, but this does not give rise to such a
diagnosis as gardnerellosis. In this case, it is necessary to talk about nonspecific urethritis or balanoposthitis associated
with G. vaginalis. Symptoms that are of concern to men are not specific and correspond to the localization of the
infectious process: accelerated urination, discomfort during urination, itchiness and redness on the surface of the penis
head. The purpose of this scientific research was to investigate the biological diversity of G. vaginalis pathogenicity
(16 S rRNA) gene.

The nucleotide sequences of the 16 S rRNA genes of G. vaginalis taken from the National Bank for Biotechnology
Information (NCBI) were used for alignment. Local alignment was performed using the Smith-Waterman algorithm
(Smith, Waterman, 1981) using the online program “blastn”.

The nucleotide sequences of the gene 16 S rRNA of G. vaginalis were aligned against the sequences of the
entire gene bank database. We have found ten nucleotide sequences of 16 S rRNA genes of different microorganisms.
According to the results of the alignment, the dendrogram was constructed. Reliability of the research was checked by
the bootstrap analysis.
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High-Throughput Virtual Screening (HTVS) is one of the most common methods of finding promising effector
compounds and one of steps in the drug development process. Relative availability and high speed allows to perform
screening of a large number of compounds over a relatively short period of time. With a large number of potential
candidates selected compounds are often screened several times using the more sophisticated and demanding approaches:
SP (standard precision) and XP (extra precision). Thus, unsuitable substances are eliminated and a small number of the
most promising structures remain. Finally, molecular-dynamic studies are often conducted for better understanding of
interaction mechanisms of the studied structure with the selected substances.
We have done HTVS of chemical compound database of Enamine Ltd. to identify compounds capable of
interacting with the BH3-binding site of the Epstein-Barr virus (EBV) anti-apoptotic protein BHRF1. Subsequently,
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additional SP screening was performed to identify a smaller number of the most promising compounds. Thus, we
identified 11 candidates for the competitive inhibitor of the protein BHRF1. Molecular-dynamic studies of each of the
identified structures were performed for better understanding of structural features in the receptor-ligand interaction.
The complexes were simulated for 50 ns in a clear solvent, with a corresponding physiological concentration of sodium
and chlorine ions.

In vitro studies were performed to compare and confirm the results obtained in silico. Each selected compound
was tested for cytotoxicity. There were two cell lines used in the study, all of which are included in the catalog of
The European Collection of Authenticated Cell Cultures (ECACC): Wish — human amnion cells and B95-8 — EBV-
transformed B-lymphocytes of marmoset. The cytotoxic effect of the substances was determined using the MTT
method, on the basis of which the IC50 parameters were calculated. Studies have shown that 7 of 11 tested substances
effectively inhibit the proliferation of the B95-8 EBV-positive culture, compared to the EBV-negative Wish. Z-2 gave
the best results with its IC50 (Wish) 280 pg/ml and IC50 (B95-8) 42 pg/ml. Other substances that also gave positive
results (Z-1, Z-3, Z-6, Z-7, Z-8, Z-10) showed 2-5 times higher inhibitory activity against EBV-positive culture.

Considering the results, it can be concluded that the BHRF1 protein is probably a promising target for the
development of drugs against EBV-related pathologies. In addition, compound Z-2 can be considered suitable for
further studies aimed at identifying and improving its pharmaceutical potential for the development of a drug with
antitumor properties.

Zaremba P.!, Zaychenko O.!, Zaremba A.!, Shermolovych Yu.2, Naumenko K.}, Zagorodnya S.?

ANTIVIRAL ACTIVITY OF FLUORINE-CONTAINING COMPOUNDS
AGAINST INFLUENZA VIRUS A HIN1
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Influenza A virus (IAV) HINI takes a special place among influenza viruses as the causative agent of the largest
pandemics of 1918 and 2009. And even 10 years after the last global outbreak, it continues to cause epidemics. Nowadays,
there is no universal drug against IAV, to which none of the serotypes are resistant. Oseltamivir (the commercial name
is “Tamiflu”) is considered to be the most effective in the pharmaceutical market. Fluorine plays an important role in
drug development, primarily because of its unique properties. It is the most reactive non-metal and strong oxidizer.
Today there are few antiviral drugs among a wide variety of fluorine-containing compounds, but they are quite efficient.

The purpose of this work was to determine the cytotoxicity and antiviral activity of fluorine-containing organic
compounds 10S-45 — 10S-49. These samples are mixtures of diastereomers, the names of each component being given
using stereochemical descriptors according to the R-, S-nomenclature. The studies were performed on cell culture
MDCK - Madin-Darby canine kidney cells. Cytotoxicity was determined using the MTT method based on the
determination of mitochondrial (metabolic) activity of cells. The cytotoxicity of the compounds ranged from 471 to
1156 pg/ml.

Antiviral activity of the compounds was tested in the dilution range of 0.5-100 pg/ml. Compound 10S-49 showed
no activity against IAV. As for other substances, the following patterns were found: with decreasing of concentration,
the percentage of antiviral activity increased. All substances except 10S-47 inhibited virus reproduction by 12-30 %
at the highest concentration and by 66—70 % at the lowest. Compound 10S-47 showed an average of 67 % of antiviral
activity at all tested concentrations. For reference oseltamivir was taken, which showed an average of 81 % inhibition
of IAV reproduction at relevant concentrations.

Given that oseltamivir is a neuraminidase (NA) inhibitor, it was decided to test the probability of binding test
compounds to NA by molecular dynamics. For this purpose, the protein complex with a pre-docked compound was
simulated for 35 ns in an explicit solvent, with a corresponding concentration of sodium and chlorine ions. The simulation
of the oseltamivir-NA complex, performed under the above conditions, was the reference point for the analysis. The
results obtained (compounds leave the active enzyme center within 5-15 ns from the start of the simulation) indicate a
very low likelihood of effects of these substances on NA activity.

Thus, the results of the studies indicate the ability of fluorine-containing compounds to inhibit the reproduction
of influenza virus and the relevance of further study of their mechanisms of action.
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One of the actual problems of today is the search for drugs with anaplastic properties, in particular for tumors
whose development is caused by viruses. These viruses include a representative of the Herpesviridae family - the
Epstein-Barr virus (EBV). This virus causes a whole spectrum of lymphoproliferative diseases. Recently, much
attention has been paid to the study of the antitumor properties of metal nanoparticles and their oxides as both mono-
and combinatorial therapy.

The aim of our work was to study the biological activity of 5 nm gold nanoparticles on a model of EBV-associated
B-lymphoma. Cell line B95-8 was used in the experiment, which is characterized by chronic production of infectious
virus. In the course of the research, we were analyzing the effect of the tested nanoparticles on the proliferative activity
of cells with detection of membrane permeability (0.4% trypan blue), determination of mitochondrial activity (MTT
test) and the state of the lysosomal system (neutral red), and the level of viral DNA by PCR. Samples were sampled
after 4 and 24 hours. An additional influence factor was laser irradiation.

The overall scheme of analysis included the addition nanoparticles to the cell cultures in different concentrations
and their irradiation after 4 or 24 hours. Analyzing the data obtained, a significant inhibition of mitochondrial activity
(for 98 %) was found after 4 hours with the addition of 1:1000 gold nanoparticles and laser irradiation for 5 minutes,
but with no activation of lysosomal activity. PCR analysis of the samples at this time point revealed a significant (80 %)
decrease in the amount of EBV DNA. However, in the 24-hour point, these patterns were not observed.

Thus, the results of the studies showed the ability of gold nanoparticles with a diameter of 5 nm to inhibit the
development of EBV-associated tumor cells by inhibiting replication of viral DNA under the condition of nanoparticles
activation by laser. Further research will provide new approaches to the fight against cancer, caused by viral infections.
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!Ininpoecvkuil HayionanvHutl yrieepcumem imeni Onecs Ionuapa
npocn. L'azapina, 72, m. [Juinpo, 49010, Ykpaina
’TIpudninposcvra depaicagna akademis izuuHoi Kyibmypu i cnopmy
eyn. Habepeoicna Ilepemozu, 10, m. Juinpo, 49000, Ykpaina
shen.shenov@gmail.com

Andrushevych M., Liashenko V., Mizin V. CHANGES INDICES IN THE OSMOTIC RESISTANCE OF
ERYTHROCYTE OF MALE RATS RELATED TO MARKED SENILE CHANGES OF THE ORGANISM. Changes
indices in the osmotic resistance of erythrocyte of male rats related to marked senile changes of the organism were
investigated. It was determined that the osmotic resistance of erythrocyte is likely to increase with age and the maximum
was recorded in males of advanced age. The rate of hemolysis in rats expressed senile changes decreases depending on age.

OcMotnyHa pe3ucTeHTHICTh epuTpoiuTiB (OPE) — 11e ouH 13 MoKa3HHKIB cTa0iIbHOCTI €PUTPOIUTIB, & TAKOK
Mapkep MeTaboIiYHUX 3CyBiB. JlaHWI MeTOa BU3HAHUN HANAOCTYIHIIINM METOJOM J0CHiIUKSHHS, 3MiHH SKOTO Y
Mpoleci BIKOBOI iHBOJIONIT IIIe HEOCTATHHO BUBUEHI.

YV TBapuH PI3HOTO BiKy OJHAKOBI YHHHUKH BUKIWKAIOTH KUIBKICHO 1 SIKICHO Pi3Hi 3MiHH, TOMY BCTaHOBJIEHHS
YiTKUX BIKOBHX OCOOJIMBOCTEH € Ba)KIIMBOIO YMOBOIO TIiJI Yac MPOBEACHHS JOCITIIKeHb. EKCIIEpUMEHTH TPOBOIMIN
Ha HEJIiHIMHUX Oe3MopomHuX Oinux mypax. TBapuHu Oyiu MOAUIEHI Ha 3 TPYIHU: caMIli MepencTapedoro BiKy, caMili
CTapevoro BiKY, a TAKOX CaMIli TPAaHUYHO CTaporo BiKy (Mepiofy BUpaKEHUX cTapeduX 3MiH). [lIoka3HUKH OCMOTHYHO1
pesucrentHocti eputporutis (OPE) Bu3Hauamu 3a cTaHAapTHO MeToauKor0 y Moaudikarii JI. I. Inenscona. Bigcorok
TeMOJII3y Y KOKHIN MpoOipIli 004nCcIIOBaIM, MOPIBHIOIOYHN 3HAYSHHS €KCTUHKINT HAI0CaI0BO1 PiAMHM 3 €KCTHHKIIIEIO,
aKy npuiimanu 3a 100 %. MeTtonoM mapHUX HOPIBHSIHB MIPOBOAMIIN CTAaTUCTHYHY 00pOOKY pe3yibTariB, JOCTOBIPHICTh
BU3Ha4YIN 32 t-kKpuTepieM CThIONEHTA.

VY nepencrapedomy Billl TOKa3HUK OCMOTHUYHOI PE3UCTEHTHOCTI epUTpoLuTiB camiliB cranoBuB 0,45+0,02 %, a
nokasHuk HeoboporHoro 80 % remornizy - 0,24+0,08 %. ¥V camiliB cTapedyoro BiKy reMoJii3 HacTaBaB 3a KOHIICHTpAIIIH,
ONMM3BKUX 32 3HAYCHHSM 10 moka3HukiB OPE camiliB mepencrapeyoro Biky, Ta gopisaioBas 0,46+0,03 %.

VY caMuiB crapedoro Biky HEOOOPOTHIH reMoJIi3 pO3IOYMHABCS 3a BipOTiJHO HIKYMX KOHLEHTPALI pO3YHHY —
0,17+0,06 % 110710 MOKAa3HUKIB IOIIEPEIHBOT BIKOBOI IpyIH. Y IrpaHUYHO ctapoMy Bimi 50 % reMosi3 po3nmodynHaBcs
3a KoHIeHTpauiid po3unny NaCl, BiporiTHO BHIUX ITOPIBHSHO 3 MOKa3HUKaMHU CaMIIiB IIEPEACTapeyoro Ta CTapedaoro
BiKy 1 nopiBHioBaB 0,55+0,04 %. ¥V camiiB rpaHHYHO CTaporo BiKy HEOOOPOTHil reMoIi3 HacTaBaB 3a KOHLEHTpaLii
0,35+0,08 % NaCl.

Kyt ampokcumariii y camiiB mepeacrapedoro Biky cranous 7,0+0,4, a y camiiB crapedoro Biky - 7,7+0,49. Kyt
ampoKCcHMAaIlii MBHUAKOCTI TEMOJTI3y B CaMIliB TPAHUYHO CTApOro BiKy cTaHOBHB 8,13+0,63 - 11e HaWBUIIMI MMOKA3HUK
MTOPIBHSHO 3 iHIIUMH BIKOBUMH TPYIIaMH.

AHani3 OTpUMaHUX pe3yabTaTiB AOCIiIKEHb MOKa3aB, M0 Y IIypiB TPAHUYHO CTAPOTO BIKY HMXKYa OCMOTHYHA
CTIMKICTh MEMOpPaHU EPUTPOLIMTIB, & TAKOXK BIPOTIHO BHII[A IIIBHIKICTh TEMOJIi3Y MOPIBHAHO 31 IIlypaMH [IEPEACTAPEIOrO
Ta CTApeyoro BiKY.

OTpuMaHi pe3yabTaTH MOXYTh OyTH IMOB’s3aHI 3 HAKOIMYCHHSM 1OHIB KaJbI[if0, SMECHIIICHHIM TUIACTHYHOCTI
MeMOpaH, MiJABUILEHHSAM B’S3KOCTI OUTIMIZHOTO HIapy MeMOpaHH €pUTPOLMUTIB 1 IiJIBUILEHHSM BMICTY CKEJIETHUX
6inkiB (Kozak M.B., 2015, Hecrepos FO.B., 2015, Flores-Sotoa E., 2017). MopdodyHnkioHansHi Ta (izuko-XimMiuHi
3MIiHM B €pUTPOLMTAX 3yMOBIIOIOTH 3HIDKEHHS 31aTHOCTI KIITHH 10 nedopMaii, a TakoXK 3HWKEHHS CTIHKOCTI 10
TINOTOHIYHUX PO3YHMHIB Ta IHIIMX HETATWUBHUX YMHHUKIB. Pe3ynpraTd IOCHIIKEHHS IIe pa3 MiATBEpIIKYIOTbH, IIO
BiK J1aOOPATOPHUX IIYPIB € BAXKIMBUM YHHHUKOM Yy MPOIIECI BUBYCHHS PI3HUX BIUTUBIB HA MOKA3HUKH OCMOTHYHOI
PE3UCTEHTHOCTI epUTPOIIHTIB.

I'agan C.M., Ma3yp I''M., Mepaascbkuii B.M., Manbko b.0., Manbko B.B.
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Halan S., Mazur M., Merlavskyi V., Manko B., Manko V. THE EFFECT OF ALCOHOL IN VITRO ON THE
RESPIRATION RATE OF HEPATOCYTES UPON GLUCOSE, PYRUVATE OR MONOMETHYL SUCCINATE.
Ethanol is metabolized mostly by the liver. The effect of ethanol in vitro on the maximal rate of FCCP-uncoupled res-
piration was investigated. It was established that ethanol caused increase maximal rate of uncoupled respiration upon

glucose oxidation, but not when pyruvate or monomethyl-succinate were present.
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[Tpouecu MiTOXOH/PIaJbHOTO AWXaHHS TENaTOLUTIB € IHTErpajJbHUM IapaMeTpoM (yHKIIOHAILHOTO CTaHy
KJIITHH 1, BiAMOBiAHO, meuinky. OIHUM 13 YMHHHKIB, [0 MOXE BIUIMBATH HA IOKA3HMKU 1HTEHCHBHOCTI Ta IIBUIKOCTI
JIMXaHHS TEMNaToOlMTIB, € €TaHoJ, MeTaloii3M SKOrO B OCHOBHOMY 3iMCHIOETBCS B TediHIi. Koium mBHAKICTH
MeTaboJi3My €TaHOIy MEHIIA 3a MIBUAKICTh HOTO HAaJXO/KEHHSI, TO HAKOIIMYECHHS €TaHOJIy MPU3BOANTH JI0 yPasKeHHS
KJIITHH MEYiHKH W opra”iaMy. MeTta poO0OTH — JOCHIIANTH, UM 3aJIeKUTh MITOXOH/IpiaJbHE OKUCHEHHS €TaHOIy in Vitro
BiJl HAsIBHOCTI B CEPEAOBHII PI3HUX CYOCTpaTiB OKUCHEHHS.

JocnipkeHHsT TPOBOAMIN Ha Imypax (camisx) JjiHii Bicrap macoro 220-250 r. [30mi0BaHHS T'emaTOIMTIB
3aiiicHioBanM nBoctaaiiHuM MetomoMm CerneHa. L{umicHicTh mia3MaTHYHUX MeMOpaH TernaToOLUTIB OL[IHIOBAIN
(dapOysauusm kimituH 0,1 % pPO3YMHOM TPHUIAHOBOTO CHHBOTO. IIIBHUAKICTH CIIOKHMBAHHS KHCHIO 130JIbOBAHUMH
TemaToNTaMy BH3HAYAIIH moJsiporpadiuamm metonoM. [emaroruru iHKyOyBanu npotsirom 60 xB 3 etanonoM (50 MM)
y cepenmoBumli 3 TMOk03010 (10 MMomb/m) 3 4m Ge3 cyOcTpaTiB OKHCHEHHS (HipyBaT YW MOHOMETHJICYKIMHAT, IO
2 mmone/m). Tlicns bOTO TemaTOUTH BHOCIIIN Y ToJsiporpadidHy KOMipKy Ta i Bu3HadeHHs mBuakocti FCCP-
CTHUMYJIBOBAHOTO JWXaHHS IONABAIH MPOTOHOGOp y HAapOCTalouux KoHIeHTpamisx — mo 0,25, 0,5 i 1 Mxmons/m.
BiporigHicTs 3MiH BU3Ha4YallH, BAKOPHCTOBYIOUH t-TecT CThIoZieHTa 1 1BO(AKTOPHUN ANCTIEpCIHHNUI aHaTi3.

BcranoBneHo, 1m0 eraHoN He BIUIMBAaB Ha OasaibHE IMXAaHHS TENaTONUTIB 3a OKHCHEHHS DIIIOKO3H,
MOHOMETWIICYKIIHATY YM MipyBaTy Ha TJIi DIIIOKO3HU, OTXKE, MITOXOHApiaJbHE OKUCHEHHs €TaHOJy TelaTolUTaMHy 3a
TaKkuX yMOB € HecyTTeBHMM. OpHak eranon Ha 12 % migsumryBaB MakcumanbHe FCCP-ctumynboBane nuxaHHS 3a
OKHMCHEHHS IJIFOKO3H (t-TeCT), 10 CBITYUTH PO 3allydeHHsI €TaHOJy SIK CyOCTpaTy OKMCHEHHs 3a TakuX yMoB. ETanon
JKOJTHMM YMHOM HE BIUIMBaB HAa MaKCUMaJIbHE P03’ €IHAHE TUXaHHS 32 HAsIBHOCTI MipyBaTy it MOHOMETHJICYKIIMHATY, SIKi
cami 1o co0i 3HAYHO MiABUIIYBaJIH I1e quxaHHs. [[BodakropHuil TUCHIepCiiHUI aHali3 HEe TiATBEPIUB e()EKTY €TaHOIY,
a JIMIIe 3HAYHUH BIUIMB CyOCTpaTy OKUCHEHHS Ha MIBUKICTh JUXaHHS.

TaxuM 9rHOM, 30UTBIIIEHHS! MITOXOHIPiaJbHOTO OKMCHEHHS €TaHOINy I'elaTOIlMHAMH, HMOBIpHO, BigOyBaeTbCs
JIUIIE 32 YMOB P03’ €THAHHA TUXaHHS i OKHCHOTO (hOCHOPIUTIOBAHHS Ta 32 BiACYTHOCTI HAaJUIUIIKY CyOCTPATiB IUKITY
Kpebca, omnak 114 rinore3a motpedye T0IaTKOBOI eKCIIEPUMEHTAIBFHOI IEPEBiPKHL.

Capainceka E.B.!, JIsmenko B.IL. ', Mizin B.B.?
JUHAMIKA PIBHA ITEA-C V II[YPIB PI3HOI CTATI B ITIEPIO/I CTAPEUMX 3MIH
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Harlinska E., Liashenko V., Mizin V. DYNAMICS OF THE LEVEL OF DHEA-S IN RATS OF DIFFERENT
SEXES IN THE PERIOD OF SENILE CHANGES Investigated the level of dehydroepiandrosterone in rats of different
sexes of the period of senile changes. It was found that in the first group of rats of preterm age of the period of senile
changes, the level of DHEA was significantly higher than in groups II and III. Hormone indicators of females at this

period has decrease, while in males it became lower, and then in the extremely old age probably increase.

JHerinpoenianapoctepor-cynbdar (AT'EA-C) € mpupoqHUM aHTUIIIIOKOKOPTHKOIZOM i TOPMOHOM, Yy TIIUBUM JIO
i1 30BHIIIHIX YMHHUKIB. Jl0CITi THUKHY 9acTO BUKOPUCTOBYIOTH piBeHb ' EA-C sk Mapkep MeTa0omigHIX 3CyBiB. Takox
BIKOBI1 3MiHH pPiBHS TOPMOHIB 3aJIeXkath Bij cTari. ToMy B TOCIHIIKEHHI MU BH3HAYAIN TUHAMIKY PiBHS IIbOTO TOPMOHY
y IIypiB cTapedoro mepioxy pi3Hoi crari. ExciepimenTtn Oynu mpoBeieHi Ha HeNMiHIHNX 0e3MopoHIX 01X mrypax
pizHoOi crati. i nociimKeHHsT TBapuHU OyIH PO3IOJIICH] 3a CTAaTTIO Ta 3a BikoM: | rpyma — mypu mepencrapedoro
BiKy mepiony crapeunx 3wmiH; Il rpyma — crapedoro Biky mepiony crapednx 3MiH; 11l — rpaHU9HO cTaporo BiKy mepiomy
crapeunx 3MiH. Busnadenns piBus AT'EA-C BUKOHYBanM €JIE€KTPO-XEMUTIOMIHECIIEHTHHM METOJOM Ha aHallizaropi
Elecsys 2010 Bing xommanii Roche (IlIBefiuapis). Cratuctuuny oOpoOKy pe3ysbTaTiB HPOBOJMIM 3a JIOTIOMOTIOIO
nporpamu Origin 6.0 Professional MeTonoM napHUX MOPiBHIHB 1 KOPEJSLIHHOTO aHAai3Yy.

VY pesyabrari HalMX JOCHI/IIB BCTAHOBJICHO, IO PIBEHb JETiAPOENiaHAPOCTEPOH-CYIb(ATy y LIypiB-CaMIliB
MEePEeICTAPEUoro BiKy mepioay cTapeuux 3miH craHoBuB 233,69+11,14 umoink/. Y rpymi IypiB cTapedoro BiKy mepiomy
CTape4yrx 3MiH IleH TIOKa3HMK BiporiHO HIXYHH y 9,84 pa3y MopiBHIHO 3 I0BEHLIBHOIO Tpy1or0. BiporiaHo B 4,2 pasy
Hwkuuii pieHb [AI'EA-C y camuiB I'paHUYHO CTaporo BiKy IOPIBHSHO 31 CaMISIMH IIE€PEICTaPEdoro BiKy. Y caMIliB
TPaHUYHO CTAPEYOro BiKy el MOKa3HUK BipOTiqHO OUIbInuil y 2,34 pa3y 100 CaMIIiB CTAPEYOro BiKY.

Buznaunnu pisens JII’EA-C y cupoBarii KpoBi caMullb IEepeicTapedoro BiKy, BiH JopiBHIoBaB 389,6+13,1
HMOJIB/JI. Y CaMOK CTapedoro BiKy Liei MOKa3HUK BiporiaHo B 7,81 pa3y MeHIIMH NOPIBHSAHO 3 MOKa3HUKaMU CaMHIb
nepencrapedoro Biky. Piens II'EA-C y caMOK TpaHUYHO CTaporo BiKy BiporisiHo B 9,52 pa3y MEHIIHH 3a MOKa3HUKU
CaMOK IIepEeACTapeyoro Biky. Y HIypiB CTapedoro Ta rpaHMYHO CTapOro BIKy piBEHb TOPMOHY BIpOT'iHO 301JIbLIMBCS B
1,21 paszy.

[MopiBusBim piBeHs JJI’EA-C B cupoBaTii KpoBi camiiB i caMOK LIypiB, MM OTPUMAJIH BipOTiJHI BIIMIHHOCTI.
PiBeHb ropMOHY B caMIliB mepezacTapedoro Biky OyB y 1,66 pasy BiporigHo OLIBLIMH, HIX y CAMOK Takoro BiKy. Y
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CaMIIiB CTapeyoro BiKy Mepiofy CTapedrx 3MiH MOpiBHHO 3i camkamu piBeHb JJI'EA-C Biporigno menmmii y 2,09 pasy,
a B TPAaHUYHO cTapoMy Billi —y 1,36 pa3y BiporiziHO OLIBIIMI IOI0 CAMHUIIh LILOTO BIKY.

TobTO B cTapeyomy mepiofi y IIypiB Pi3HOI CTATi CIOCTEPIraid Taki OCOONUBOCTI: y CaMUIlb CTAPEUOro BiKy
piBenb JII’EA-C OyB BiporizHO BHIHI IIOA0 CaMIIiB, @ y TPAHUYHO CTapOMY Billi, HABIIAKH, PIBEHb TOPMOHY BHUILUH Yy
CaMIliB, HIX y CaMOK.

TakuM 4YMHOM, OTpUMaHI B XOAI JOCHI/PKEHb JaHI BKa3ylOTh Ha HasSBHICTh CTAaT€BUX 1 OHTOTCHETHYHHX
BIIMIHHOCTEW PIBHS JETiIpOoeniaHIpoCTepOH-CYIb(aTy B CHpOBATII KpOBi LIypiB. 3HMKeHHS 3 BikoM piBHs JJI'EA-C
Moke OyTH BHACIIIOK IEpepo3MOJUTy CHHTE3y XOJECTepOoly Ta IiJBUIIEHHS 3 BIKOM BHYTPIIIHBOKIITHHHOTO
XOJIECTEPHUHY, 110 BUKJIMKA€E 3HIKEHHS CHHTE3Y XoJiecTepoiy Ta crepoinuux ropmoniB (Goncharov NP, et all, 2015,
Kamin H.S. et all, 2017, ).

VY camuiB niepeacTapeyoro Biky nepioay cTapedux 3MiH piBeHb JAHOTO TOPMOHY BIPOTiIHO BHIIHMH, HIXK Y CAaMOK
Takoro Biky. MoxJHBO, Il¢ TOB’s3aHO0 3 migBuiieHHS piBHI TAM® (Beishuizen A., Groeneveld A.B., Nawata H.,
YanaseT., Goto K. et all).

ToOTO 3 BIKOM 3HIKYETHCS DiBEHb aaNTallifHUX 1 MPUCTOCYBAaJbHUX MEXaHI3MIB, a TaKOXX MeTabOIIYHHX
MIPOIIECIiB, YHACIIIZOK YOTO OPTraHi3M CTa€ BPa3JIMBIILNM J0 HEraTHBHUX YMHHUKIB.
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JMHAMIKA TTOKA3HUKIB [ICUXODI3IOJIOTTYHOT'O CTAHY CTYAEHTIB
PI3BHUX BIKOBUX I'PYII Y TTEPIOJW OCIHHBOI'O I BECHAHOT'O CEMECTPIB
Xapxkiscokuii Hayionanvhuil yHisepcumem imeni B. H. Kapasina
ni. Ceob6o0u, 4, m. Xapxis, 61022, Vkpaina
missis.taisiyabeznis 19@gmail.com

Beznis T. A. DYNAMICS OF INDICATORS OF PSYCHOPHYSIOLOGICAL STATE OF STUDENTS OF
DIFFERENT AGE GROUPS IN THE PERIODS OF AUTUMN AND SPRING SEMESTERS. It is shown: according
to the results of the study of consistent psychophysiological indicators the majority of surveyed students in the 1st and
4th year have a choleric type of temperament and a chronotype-owl. Among the students of both courses the visual
type of perception of sensory information dominates. When examining more labile psycho-physiological indicators
(perception of time and rate of switching attention), differences between students of junior and senior students were
identified. The freshmen in the three study periods of the subjective minute and the rate of switching attention have
not significantly changed. And in the majority of fourth-year students in the second pre-session period there was a
slowdown in the perception of time, indicating an increase in the level of anxiety and a tendency to reduce the rate of
switching attention. This indicates a slowdown in these students’ memory processes and a decrease in the effectiveness
of assimilation of information.

IIpobnema BUBYEHHS 0COONMHMBOCTEH amamTallii 3100yBadiB BHIOI OCBITH IO 3MiH B OpraHi3alii HaBYAIBHOTO
npouecy 3BO VYkpainu € akTyansHOI0. Y CTYISHTIB MOJIOJIINX KypCiB, SKAM CIIi/I SKOMOTa IIBHIIE i edekTuBHIimIe
aJanTyBaTUCSA O YMOB, BIAMIHHUX BiJ CepelHIX HaBYANBFHUX 3aKJIAaJiB, BinOyBalOThCS MEpeOymOBH y Xapakrepi
CTIIPUHHATTS HAYKOBOI 1 HaB4aJIbHOI iH(opMmartii. CTyIeHTH cTapIInX KypciB, OLIBII aanToBaHi 10 OCBITHHOTO POLIECY,
CTHKAIOTHCS TEX 13 HU3KOIO 00 €KTHBHUX MpoOieM. 30KpeMa, YaCTHHA 3 HUX MapaJieNIbHO 3 HABYAIBHOIO JISUIBHICTIO
TIPAIIOIOTh.

JocnimkeHHs poBeieHo Ha OiomorivHoMy (akynsreTi mpotarom 2018-2019 HaB4aIbHOTO POKY Y TPH MEPioau:
y mepmmid mepenceciitanit mepiox ( rpyners 2018 p.), mixkceciitauii (6epesens 2019 p.) i apyruil mepenceciiauit
(TpaBens 2019 p.). 3aranbpHa KiNbKicTh 00cTekeHNX - 44 ocobu (110 22 y KOXKHiH BIKOBiH TpyTIi), IEpEeBa)kHO KiHOYOT
crari. Bix mepmokypcHuKiB - 18-19 pokiB, yeTBepTOKypCHHKIB - 21-23 poku. B 00cTexeHHI BHKOPUCTOBYBAIN TaKi
TIcUX0]i310JIOTiYHI METOAM JOCITI/DKEHHS: BU3HAYCHHS THUITy TEMIIEpaMeHTy 3a [.AM3eHKOM, XpOHOTHILY 32 TECTOM
XopHa-Ocrbepra, TUIy CIPHHHATTS CEHCOpHOI iH(opMmanii, cipuidHATTI 4acy (TecT «CyO’€KTHBHA XBHIIMHAY),
TIepEeKITIOYeHHs yBary 3a TectoM [opOoBa-1llynere i cTaTHCTHYHUI METOI.

3a pesynpTaraMu JOCITIDKEHHS CTalUX TIICHXO(]i3I0N0TiYHIX ITOKA3HHUKIB BCTAHOBIICHO, IO OINBIIICTH
00CTe)XEHHX CTY/IEHTIB | 14 KypciB MaJi XoJIepuaHIH TUII TeMiepaMenTy (42 1 58 % BiANOBIIHO) Ta XPOHOTHIT «COBH
(42175 %). Y crynenTiB 000X KypciB epeBakaB Bi3yaJbHUIl THII CIIPUHHSTTS CEHCOPHOI iH(OpMaIii.

JocnimkeHHss TaOUTBHIMAX TICHX0(i3i0JOTIYHUX MOKA3HUKIB (CIPUUHATTA Yacy, MIBHUAKICTH MEPEKIIOUCHHS
yBary) Mmokas3ajiy BiIMIHHOCTI MK IEPIIOKYPCHUKAMH Ta YeTBEPTOKYPCHUKAMH.

VY cryneHTiB 1 Kypcy IOKa3HUKH Cy0’€KTMBHOI XBHJIMHHU IIEPEKIIIOYECHHS YBard JOCTOBIPHO HE 3MiHIOBAJINCS B
MDXCECIHHUH 1 KOXKEH 13 epececiitHuX mepioiB.

VY crymeHTiB 4 Kypcy Yy IOpYroMy I€peAceciiHOMy Iepiofi CIIOCTepirajy CIIOBIIbHEHHS CHPUHHATTS dYacy.
Ile noka3HWK 30UIBIICHHS PIBHA TPUBOTH. AHAJi3 IUHAMIKM IOKa3HHWKA NMEPEKJIIOYEHHS YBAard BHSBHB TEHJICHIIIIO
JI0 3MEHIIEHHS IIBHJKOCTI MEpPEeKIIIOueHHs yBaru. Lle cBiYMTh MPO YHOBUIBHEHHS MPOLECIB HaM’sITi Ta 3HUKCHHS
e(eKTUBHOCTI 3aCBOEHHS 1HpOPMAILii.

Haykosuii kepienux — k.6.H., doyenm kagedpu ¢pizionocii noounu ma meapun XHY imeni B.H.Kapasina
Mapmunenxo B.B.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Kamin HS%5BAuthor%5D&cauthor=true&cauthor_uid=27979632
mailto:missis.taisiyabeznis19@gmail.com
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BucokocoBa A.

OCOBJIMBOCTI BAPIABEJIBHOCTI CEPLHEBOI'O PUTMY TTOJIAIPHUKIB
M1 BINIMBOM 3AT’AJIbBHOT'O KOPOTKOYACHOTIO TTOBITPAHOI'O OXOJIO>)KEHHA
Xapkiecvkuti nayionanvnutl ynigepcumem imeni B. H. Kapa3zina
Maiioan Ceoboou, 4, m. Xapkis, 61022, Vkpaina
alona.vysokosova@gmail.com

Vysokosova A. FEATURES OF THE HEART RATE VARIABILITY OF POLAR EXPLORERS UNDER THE
INFLUENCE OF GENERAL AIR SHORT-TERM COOLING. This paper presents the results of a study of the short-
term cold loads effect on adaptation processes of polar explorers. The data of heart rate variability before and after the
procedure in the cryochamber at -68 — -70 °C were analyzed. The results have shown that short-term cold loading im-

proves the adaptation process of polar explorers preparing for wintering at the Academic Vernadsky station.

[1ix yac monsIpHOT eKCHEeTUIII] 1O CITiTHUKY Tepe0yBatoTh B eKCTPEMaIbHUX YMOBAX IPOTATOM TPHBAJIOTO TIEPiOy
gacy. 7151 3SMEHIIIeHHS IIKiUIMBOTO BIUTUBY CTPECY Ha OPTaHi3M JIFOAWHH IIPOTATOM 3UMIBJI TOCIiAHUKAM CIIiT IPOHTH
mporenypu mpeanantamnii. EQEeKTHBHICTh HHUX NpoLeayp IOCTIKYBAIM 3a JOIIOMOTOI0 aHami3y BapiaOeabHOCTI
cepuesoro purMmy (BCP) mix wac ¢yHKIiOHaTBPHHX TECTIB J0 Ta IMIcis BIUIMBY B Kpiokamepi, B IIE€Piox 4O Ta Iicist
3UMIiBIIi.

Haiiuactime npomexypa 3araipHOi MOBITPsSHOI KpioTeparii moisrae y mepeOyBaHHI NamieHTa B 3aKpHUTIH
KaMmepi 31 CyXUM TMOBITPSHUM cepenoBuiieM 3a temmeparyp no -120 °C (babuitayk, 2007, Aramkanss, 2012). T
TPEHYBaHHS BHKOPHCTOBYBAJM Kpiokamepy 3a TemmeparypH -68- -70 °C mporsarom 3 xB. O0’€KTOM IOCIIIKESHHS
OyiH pPEerymsTOpHI CHCTEMH CEpIIeBOi MisUTBHOCTI HOJNSPHHKIB, SKi TOTYBaJHMCA IO 3WMIBII Ha CTaHIl AKaJIeMik
Bepnancekuii. IIpomenypu Big mepmioi mgo m’sitoi Oymu pedepentanMu. O6poOky pesynsratie BCP mpoBommmm
BiJMIOBIJTHO [I0 TalTy3€BHUX CTAHAAPTIB 3 BUKOPUCTAHHAM elleKTpoKapTorpadiunoro komriekcy CardioLab. o Ta micius
KpioKaMepH 3a IMPOTOKOJIOM aKTHBHOTO OPTOCTATHYHOTO TECTY MPOBOAMIM BUMiPIOBaHHS OCHOBHHX MOKa3HUKIB BCP:
PAPR (mapametp aieKBaTHOCTI PeryasSTOPHUX MIPOIECIB), TOKa3HUKH CIEKTPAIBHOTO aHami3y, Bucokoi yactoru (HF),
Hu3pKkoi yactotu (LF) i komnonenTn myxe Hu3bpKoi yactotu (VLF BiamosixzHo), TP (3aranbHa MOTyKHICTH CIIEKTpa),
PARS (mapametp akKTHBHOCTI PETYIATOPHUX CHCTEM).

[loxazano, mo A MOJSPHUKIB, MOPIBHSIHO 3 yYMOBHO 37opoBumE marieHTamu (baGiftayk Ta im., 2019),
aJamnTarisi 10 XOJIOJOBUX HAaBAaHTAXKEHb y KpioKamepi Mae IBOCTYIIEHEBY pEakilil0 Ha KOPOTKOYACHY TiMOTEpMiro.
EdexT mposBiseThes SK Ha PiBHI 3aralIbHUX MOKA3HUKIB AiSITBHOCTI PEryASTOPHUX CHCTEM CEPIICBOI MisTBHOCTI, TaK 1
Ha piBHI IEPEepO3MOAITY CAMHUX PETYISITOPHIUX MEXaHi3MiB.

Crpareris pearyBaHHS PETYIATOPHUX CHCTEM CepIs MOJIIPHUKIB Ha KPiOTE€HHI MPOLEAYpH MiCs BiABITyBaHHS
cranmii Axamemik BepHainchkmii Takox 3MiHMIAcs. SKIIO IO KpIOTEHHWX TpPEHyBaHb 1 3WMMIBII peakilis Ha
(hyHKIiIOHATBHI HaBaHTa)XKEHHS Oylia 3yMOBIIEHAa TOPMOHAIBHOIO CHCTEMOIO, TO MICHS 3UMIBJI — MapacHMIATHIHOIO
HEPBOBOIO CHCTEMOIO.

Kpiorenni TpeHyBaHHS 3yMOBIIOIOTH MiABHINCHHS aJalTHBHOCTI PETYISTOPHUX CHCTEM Y MOJSAPHUKIB ITiJ
BIUIMBOM Xoyiofy. st Toro, mo6 MigBUIIUTH MPHCTOCOBAHICTH MOJSIPHHUKIB IO 3WMIBII, BapTO BHKOPHCTOBYBATH
TIOTIEPEHIO MTPEaganTalliio iX y KpiokaMmepi.

Lopbaue JI., I'opua O.
BUBYEHHSA PE3UCTEHTHOCTI TKAHMHHOI'O KPOBOTOKY 3A IIIEMII YV CTYJIEHTIB
Menimononvcokuii 0eparcagruil nedazoeiunuil yHisepcumem imeni bozoana XmenvHuybvko2o
eyn. I'emvmancora, 20, m. Menimononws, 72312, Ykpaina
dashadaf@yandex.ua

Horban D., Gorna O. RESEARCH OF RESISTANCE STUDENTS’ TISSUE BLOOD FLOW IN ISCHEMIA.
The experimental research consisted of the study of blood microcirculation functional state by means of Laser Doppler
flowmetry (LDF) method. Resistance people” whom researched tissue blood flow on occlusion test depended on vari-
ous types of blood microcirculation. Resistance students’ tissue blood flow was the greatest at students with hypoemics’
type, at students with hyperemics’ and normoemics’ types of blood microcirculation was much lower.

3a nannmu BOO3, noripiieHHst yMOB KUTTS 1 3HHIKEHHS CTa0UTBHOCTI Y CYCIIJIBCTBI 00YMOBIIIOIOTH 3pOCTaHHS
CTPECOBUX CTaHIB y MOMYJSMIi MONOAMX JroAed Oulblle, HDK Y IHIIMX KaTeropii, 0 MPHU3BOIUTH O 3POCTaHHS
3aXBOPIOBAHOCTI Yy 1ili BiKOBIii rpymi. ToMy 30epexeHHs 1 3MIIHEHHS 3[0POB’sl MOJIO/I Y IaHU yac HaOyBae OLIBIION
3HAYYIIOCTI.

Mera JOCHIPKEHHS! — BUSIBUTU 3MiHY ITOKa3HUKIB TKaHMHHOTO KPOBOTOKY Y CTYIEHTIB ITijJl 4ac OKIIIO3iHHOT
mpoou.

VY Xoni mociipKeHHs B3sUTM y4acTb 192 mpakTHYHO 310pOBHX CTyneHTH-1o0poBoibui MJITY imeni bornana
Xwmenbaunpkoro (157 nipyar i 35 ronakiB) 17-22 pokiB. J{ocikeHHsS NPOBOIMIN BiJIIOBIIHO 0 Cy4YaCHUX BUMOT
GioeTnky.

ITix yac mocuimKeHHs! BAKOPHCTOBYBAJIM METO]I J1azepHoi noruiepiBcbkoi duroymerpii (JIAD) (Koznos, 2012) aus
BUBYCHHS (DYHKI[IOHAIIBHOTO CTaHY MIKPOIUPKYJIALIT KPOBI.
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JI1® 3nificHioBany a3epHUM aHaji3atopoM KpoBoToky «JIAKK-01» 3 nazepHuM JpkepesioM BUIIPOMIHIOBaHHS
Ha JA0BXHUHI XBH1 0,63 MKM.

BuBuatoun iH1BIyaJIbHO-TUIIONOTYHI 0COOIMBOCTI MIKPOIMPKYJISILIT KPOBI IMiJ| yac npoBeneHHs 3anucy JIJ d-
rpam y cryaeHtiB 17-22 pokiB, napamerp Mikpouupkyssinii (ITM) TkaHHHHOTO KpPOBOTOKY B CEPEJHBOMY CTaHOBUB
11,67+4,4 nep®. ox., piBeHb KONMMBaHb TKaHMHHOTO KpoBOTOKY (CKB) - 2,03+0,39 nepd. ox., koedinienT Bapiamii (Kv)
y cepeHbOMY MaB 3HaucHHs 23,3945,71. ¥ 00CcTeKeHUX CTYACHTIB BUsABICHO TpH TuIH JIJID-rpam, siki BiAMOBIIal0Th
PI3HUM THIIAM MIKPOLMPKYJIALIT KPOBI.

Y Xxomi TMpoOBeNEHHS OKIIO31HHOI MpoOM B OOCTE)XEHMX CIIOYATKy 3IiHCHIOBAJIM 3allMC BHXIJTHOTO PiBHS
KpoBoTOKy. Ilin yac okit03ii HNIISXOM CTHCKaHHS Ha 1-3 XB JUISHKH IUIe4a MaHXETOI TOHOMETpa CIIOCTEpirajocs
pi3Ke 3HIDKSHHS Mapamerpa MiKpoUUpKyIsiii. L{e TosCHIOEThCS BIATOKOM KpOBi 31 cyaMH Mikpouupkymsuii. Ilicns
3aKiHYEHHSI OKJIIO3i1 MOBITPSI 3 MaHKETH IMIBUAKO BUITYCKAJH, 1 MIPOTATOM MOJAJBIINX 3-5 XB PEECTPYBaIHM PEaKIio
rapameTpa MIKpOLMPKYISIIT y XO/i BiIHOBJIEHHSI KPOBOTOKY. Y IEpioj BiJHOBJICHHS PEECTPYBAIN OUIBIIY aMILTITYLy
Ba30MOIIiii, HIXK y CTaHi CITOKOIO.

Iig vac mOCHiMKEHHS I1HAWBITYaJTbHO-TUIONOTIYHUX OCOOJIMBOCTECH MIKPOIMPKYIAIIl KPOBI Yy CTYICHTIB-
JN00poBOJBLIB 17-22 pOKIB NMpOBENH OIIHKY (YHKIIOHAJBHUX pE3epBIB CHCTEMH MIKPOCYJMH. Pe3ucTeHTHICTH
kaninsipHoro kpoBoToky (PKK) Ha oxitto3ziiiHy mpoOy B 00cTexxeHHX 0ci0 3ajexana BiJ pisHUX THUIIB MiKpPOUMPKYJISLIT
kpoBi. Tak, pe3ynsraTu IOCTIJUKEHHS TOKa3ald, 10 HaWOUIbIIMK (YyHKIIOHANBHUHA pe3epB OyB y CTYyNEHTIB i3
TiIOEeMIYHAM THIIOM MiKpouupKyssinii kposi (415,65+15,56 %). Lle mosicHIO€TbCS THUM, IO 3a TIHOEMIYHOTO THILY
MIKpOIMPKYJISILii HOYaTKOBI 3HaYE€HHs MapaMeTpa MikporpKyisiii (IIM) MaroTh HU3BKHI piBEHB, TOPIBHSHO 3 IHITUMHA
THUITaMH MiKPOILMPKYJISALIi KPOBi. Y TpyIIi 00CTEKEHHUX 13 HOPMOEMIYHUM TUIIOM MiKPOIMPKYJIALIi KPOBi (PyHKIIIOHATBHI
MOXJIMBOCTI MIKPOIPKYISITOPHOTO pycia Oymu 3umxkeHi (322,53+£11,23 %). Y cTyneHTIB i3 TiEpeMiYHUM THUIIOM
MIKPOIMPKYJISILii KpoBi Oy I1e MEHI NOKa3HUKK (QyHKIioHANEHUX pe3epBiB (174,22+15,91 %). Lle nosicHioeThCS
THUM, 110 (PYHKIIIOHAIBHI pe3epBU CUCTEMH OOMEKEH]1 BUCOKUM BHUXIJTHUM PiBHEM TKAHHHHOTO KPOBOTOKY.

i BigMiHHOCTI OOYMOBJICHI CTAHOM HEWPOTEHHOI PEryisilii, sika 3a0e3reuye HEOOXiNHUI piBEHb TOHYCY
MIKpPOCY/IVH, 1 0COOIMBOCTAMHU KPOBOTOKY B MIKPOIUPKYISTOPHOMY PYCITi.

JlepkauyoB B., bepe3oscbkuii B., [Imutpis T., Crpiseus H., JIuauk M.

BIUIMB BOJAHUX BIJIBAPIB I3 KBITIB POMAIIIKU TA MAPTAPUHY
HA CIHOXHBAHHS IXXI TA PYXOBY AKTUBHICTb Y DROSOPHILA MELANOGASTER
HABH3 «lIpuxapnamcoruii nayionanshuil ynisepcumem imeni Bacunss Cmeghanuxay
eyn. Lllesuenxa, 57, lIeano-®panxiscok, 76018, Yrpaina
derkachovvitalii@gmail.com

Derkachov V., Berezovskyi V., Dmytriv T., Strilets N., Lylyk M. EFFECTS OF WATER EXRACTS FROM
MATRICARIA CHAMOMILLA FLOWERS ON FOOD INTAKE AND CLIMBING ACTIIVTY IN DROSOPHILA
MELANOGASTER. In this work, we studied the effects of high margarine diet and water extracts from Matricaria
chamomilla flowers on the food intake and climbing activity in adult Drosophila melanogaster flies. Food composition
had no effects on intensity of food consumption but affected locomotor behavior of flies. Females but not males fed
10 % margarine had lower climbing activity than control ones and it was improved by addition of water extracts from
M. chamomilla.

CrnioxnBaHHS BUCOKOKaJIOPiHHOT TKi y monoBoi mymuku Drosophila melanogaster intyKye HU3Ky MeTabOIIYHUX
1 (pizionoriyHMX 3MiH, 30KpeMa, PO3BUTOK OKUPIHHS, 3MIiHH y Xap4yOBill MOBEIHIN Ta 34aTHOCTI pearyBaTH Ha CTpeC.
Ha muromoBiit Mymimi Takok TECTYIOTh Pi3HI MiIXOMH i YHUKHEHHS HeOaKaHMX 3MiH, 3yMOBICHHX MEpEiTaHHAM
(Bayliaketal., 2019). HemomaBHo Oyiio moka3zaHo, Mo (JIABOHOIN amireHiH i HOTo IIIKO3WIN MOXYTH 3armo0iraTu
MetabosigyanM nopymenHsaM (Gentileetal., 2018). Ha ni peyoBunm Oarari xBiTH pomaniku Jikapcskoi (Wang, 2019).
Tomy B poOOTi MU AOCHITUIN BILTHB BUCOKOTO BMICTY B 1Ki TIIPOTeHI30BaHOI POCIUHHOI OJIii (MaprapuHy), ToOaHO1
OKpeMO i y CyMilIITi 3 BOAHUM BiIBAPOM i3 KBiTiB POMAIIIKH JIIKaPCHKO1, HAa IHTEHCHUBHICTh CIOKUBAHHSI TKi Ta iHIYKOBaHY
PYXOBY aKTHBHICTB JIOPOCINX OCOOMH IUIOAOBOT MYIIIKH.

VY pobori BukopuctoByBaiu D. Melanogaster ninii w''’®, Myx BUpOIILyBay 31 CTafii s Ha CEPeIOBHILAX, SKi
Mictrm 5 % cyxux ApiKaxiB, 5 % caxaposn, 1 % arapy, 1 % Tween-2010,18 % ninariny. Lle cepenoBuiie BUKOPUCTAHO
SIK KOHTpOJIbHE. JlonarkoBo y cepenosuiie BHocuiu 10 % maprapuHy Ta BOZHUI BigBap i3 KBiTiB pOMAIIIKH JTIKapChKoi (B
LOMY BHIIAJIKy BOJY JUISl IPUTOTYBAHHS CEPEAOBHIIA 3aMiHSUIN BOJHUM BiZIBAPOM 3 KBITiB poMatikn). [yt orpuManHs
BOIHUX BiZIBapiB POCIMHHY CHPOBHHY (allTeYHUH Mperapar) 3aJIUBai KU STICHOI0 BOIOKO Y ciiBBimHOMmEeHHI 1:30 Ta
KHIT’ITUITH TIPOTSITOM 5 XB 3 HAacTyIHUM (inbTpyBaHHAM. [licis Toro, sIK i3 JSUICYOK BIITYIUTIOBAJIIMCS JOPOCI MYXH,
X mepecaKyBalll Ha Cepe/lOBUINA TOTO CaMOTO CKJIaJy M yTPUMYBAJIM HAa HUX IO JOCATHEHHS HUMH CEMHAECHHOTO
BiKy. 3aMiHy CepelOBHIL 3IHCHIOBAIN Yepe3 KOKHUX 2-3 nHi. CeMUAEHHNX MyX PO3IUISUIN 3a CTATTIO. [HIyKOBaHy
PYXOBY aKTHUBHICTh MyX BH3HA4aJIH 32 3AaTHICTIO IX JO HETaTUBHOT'O TE€0TAKCHCY, PEECTPYIOUH KIIBKICTh KOMax y Ipyi,
sIKi jonanu 5 cM Bropy 3a 20 ¢ micis cTpynIyBaHHs. [HTEHCHBHICT CITOXHMBAHHS DKI MyXaMH BU3HAYaJIX 32 KUIBKICTIO
CIIOJKHTOTO pa3oM i3 DKel XapuoBOro OapBHHUKA J1aMaHTOBOTO CHHBOTO. J[JIsl IIbOTO MyX NEPEeHOCHIN Ha KUBWIIBHI
CepeloBHUINA BIIIOBIHOTO CKJIaay 3 IOAaBAaHHSAM XapyOBaHOTO OapBHUKA i yTpuMyBaiu npotsiroM 30 xB.
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[HTEeHCHBHICT CIIOXKMBaHHS DKi MyXxamu Oyna TOIIOHOI0 Ha BCiX )KMBWIIBHHX CEPEIOBHINAX; 3HANIECHO JIMIIE
CTaTeBl BI/IMIHHOCTI: CAMKH CITOXKHMBAJIM OUIBITY KUTBKICTB 1K1, HiX BifmoBinHi camui. CaMmili, BUPOIIEH] Ha MapraprHi
Ta Ha CyMillli «MaprapvH + poMallKay, He BIJIPI3HSUINCS BiJ KOHTPOJBHUX 3a iHJYKOBAaHOIO PYyXOBOIO aKTHBHICTIO.
CamKky, BHPOIIEHI Ha MaprapuHi, MaJlu HW)KYY PyXOBY aKTHBHICTb, HDK KOHTpOJIbHI. I[IpoTe camku, BUpoOIIEHi Ha
CyMIIlIl «MaprapvH + pomalika», He BiPI3HSUINCS BiJl KOHTPOJBHUX 32 PyXOBOIO aKTHBHICTIO. Bapro 3a3HaunTH, 1o
BUPOIIYBaHHS Ha 0a30BOMY CEpEIOBHIII 3 JIOAABaHHSAM Bi/Bapy 3 KBITiB POMAIIKH 3HW)KYBAJO PyXOBY aKTUBHICTH SIK
CaMIIiB, TaK 1 CAaMOK.

OTxe, TofaBaHHs MapraprHy Ta pOMaIlKHy 10 1K1 He BIJIMBAE Ha IHTCHCHBHICTH CIIOXKHMBAHHS 1K1 MyXaMH, IPOTe
MOJIYJTIOE PYXOBY HOBEIIIHKY MYX 13 OLIBII BUPa)KEHUM €(DEKTOM Y CaAMOK.

Hinenko O., Kanunoscbkuii B., IlycroBanos A., /[3ep:xkuncbkuii M.
BIIJIUB HAHOYACTHUHOK CPIBJIA HA CTAH IIEPEIMIXYPOBOI 3AJIO3U 1I[YPIB

Hasuanvno-naykosuii yenmp «Incmumym 6ionozii ma meouyunuy
Kuiscokuii nayionanonuti ynieepcumem imeni Tapaca Lllesuenxa
8yn. Bonooumupcoka, 64/13, m. Kuis, 01601, Ykpaina
didenkoelena69@gmail.com
Didenko O., Kalynovskyi V., Pustovalov A., Dzerzhynskyi M. EFFECTS OF SILVER NANOPARTICLES
ON THE RAT PROSTATE GLAND. We investigated the changes in prostate gland of rats after the intraperitoneal
administration of silver nanoparticles. Injections of nanomaterials resulted in propagation of adverse effects, such as
local degeneration of epithelial tissue and development of inflammatory processes. Simultaneously, plasma testosterone
levels decreased, which may have contributed to the dysregulation and downregulation of the gland. At the same time,
the gland maintained its ability to respond to central stimulatory and inhibitory stimuli.

HaHouacTiHKH cpibiia ITHPOKO BUKOPUCTOBYIOTh Y Pi3HHX raiy3sX MEIULIUHMI, HAyKH Ta HPOMHCIOBOCTI. Takoxk
AKTUBHO PO3POOIIIIOTH MiIXOAN Y BUKOPUCTAHHI HAHOCTPYKTYP SK IMPOTUITYXJIMHHAX areHTiB 1 3ac00iB Oi0Bizyai3arii.
BoaHoYac HaHOTOKCHKOJIOTIUHI JOCIIIDKeHHsI IPOBOMATH 3a3BHYail Ha 00’€KTax in vitro, WO OOMEXy€e MOTEeHIal
BUKOPHCTaHHSI HAHOMATEpialliB K KOMIIOHCHTIB JiKyBaJdbHHUX 3aco0iB. Tomy Haime mociipkeHHS Oyino cripsiMOBaHE
Ha OIIHKY CTPYKTypHO-(QYHKI[IOHATBHUX 3MiH Y TKaHHHI TIEpeIMIiXypOBOI 3aJI03H IIypiB 3a Iii HAHOYACTUHOK cpiOia.

JocmimkeHHs MPOBOAMINA Ha CaMIlIX OUTHX HENiHIHHUX HIypiB BikoM 6 Micsii (n=36). HaHogactiuaKH Ccpibia
(8-12 MxM) BBOIMITH iHTpaniepuTOHEaIbHO, Y 1031 0,1 Mr Ha 100 T Macu Tina TBapuHH, yrpomosx 10 xi6. s momemto-
BaHHA Pi3HUX (YHKI[IOHAFHIX CTaHIB aKTHBHOCTI CTaTeBOI cucTeMu Ha §-10 mo0u mrypam iHTpanepeOpoOBeHTPHKYIIAP-
HO BBOIIUTH KicrrenTrH-10 abo ioro antaronict. Ha octanHio 100y eKCIIEpIMEHTY TBapHH JCKAIliTyBaJIH Ta BiIOHpau
MepeIMiXypoBy 3a1103y, Ky (ikcyBamm y cymimi byeHa i 00po0siiy 3a 3araabHONPUIHHATAMA MeToauKaMu. Ha ricto-
JIOTIYHHX Tpernaparax OLiHIOBAIA MOP(OIOTIYHUHA cTaH TKAaHIMHU 32031 Ta BiTHOCHHUHA 00’ €M emiTeniaabHOT TKaHUHH.
Takox y MmIa3Mi KPOBi TBAPHH BH3HAYAIH BMICT TECTOCTEPOHY 3a TOITOMOTOI0 iIMyHO(EPMEHTHOTO aHali3y. BinMiHHOCTI
MK IPYTIOBUMH TTapaMeTpaMH OLIIHIOBAJIN 3a 1oroMorolo t-kpurepito Cteronenra i U-kputepito ManHa-BiTHi.

VY pe3ynbTari NpoBEACHUX AOCIIIKEHb OylI0 BCTAaHOBJIEHO, 11O 32 JIil HAHOYACTHHOK Cpibna B mepeaMixypoBiit
3aJ031 CHOCTepiraBcs PO3BUTOK 3aIMalibHUX IPOIECIB, JOKAIbHA JIereHepallis CIiTeliio, MosBa €03WHODITHPHUX
KPHUCTAJIYHUX YTBOPEHb y MPOCBITI AIMHYCIB 1 pO3POCTAaHHS CIIONYYHOTKaHUHHOI cTpoMu. [1ix gac mporo 30epiramacs
3JaTHICTB 3aJI03H BiIIIOBigaTH Ha KiCENITHH-OMOCEPEKOBaHY LCHTPAIbHY CTUMYJIALIO.

Jis HaHOMAaTepialiB MPU3BOIUIIA TAKOXK 10 JOCTOBIPHOTO 3HIDKCHHS BMICTY TECTOCTEPOHY B ITIa3Mi KPOBI.
[pu npoMy BBeJCHHS HAHOYACTHHOK HE BILIMBAJIO HA XapaKTep 3MiH LILOr0 MapaMeTpy 3a LeHTPAIBHOT aKTUBALil a00
MPUTHIYEHHS KiCIIENTHHEPTIYHOT CUTHATI3aIIi].

TakuM YMHOM, MU BUSBWIIM TOKCHYHUIA BIUTMB HAHOYACTUHOK Cpi0ia Ha MepeMiXypoBy 3aJI03y CTaTeBO3PLINX
nrypiB. BBeZleHHS HAHOYACTHHOK Cpibiia MPHU3BEIIO IO MOSIBY MATOJIOTIYHUX 3MiH TiCTOJIOTIYHOI OpraHi3allii mpocTarH,
aKTHUBI3aIli] 3aMaJbHAX MPOIECIB 3 OMHOYACHUM MPHUTHIYEHHIM (PYHKIIOHAFHOI aKTHBHOCTI MEPEAMIXypOBOI 3aJI03H,
10 MOXKe OyTH pe3yJbTaToM K 0e3M0CepEeIHBOrO MOIMKOIKYBAJIBHOTO BIUIMBY HAaHOMATepiaiiB Ha KIIITHHH 3aJI03H,
TakK i OIOCEepPeIKOBAaHO - 3MiHAMH BMICTY TECTOCTEPOHY B IDTa3Mi KpOBi. BogHOUac cyMicHI BBeJICHHSI HAHOMATEPialiB 1
KiCIIENTHHY 3yMOBITIOBAJIH aKTHBI3AaIli0 32JI03U HABITh 32 HASBHOCTI CTPYKTYPHHUX aHOMAJIiH, 10 Moke OyTH OB’ si3aHe
31 CEHCHTH3AIIIEIO POCTATH Ha TITi MPUTHIYYBAIBHOI il HAHOYACTUHOK cpiOia.

€pbvomenko /1.
OCOBJIMBOCTI BIUIMBY KO®EIHY HA MIHJIMBICTh CEPIIEBOI'O PUTMY JIIOJUHU

Xapkiscoruti nayionanonutl ynieepcumem imeni B.H. Kapa3zina
Maiioan Ceoboou, 4, m. Xapxis, 61022, Ykpaina
eriomenko.dash@gmail.com
Yeromenko D. CHARACTERISTICS OF THE EFFECTS OF CAFEIN ON THE VARIABILITY OF HUMAN
HEART RHYTHM. Investigated the effect of coffee beverages on cardiovascular regulatory activity. The effect of hot
coffee is due to two factors: the temperature of the drink and the caffeine content, and under the influence of hot water
increases the activity of the nervous regulatory systems of the heart and inhibits the activity of the humoral system.
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Hema enHOTO BUCHOBKY, SIKUIM YHHOM KaBa BIUIMBA€E Ha MPUCTOCOBAHICTh PETYIATOPHUX MEXaHI3MIB CepleBO-
CyauHHOI cucteMu. KpiM Toro, HemMae KiJIbKICHUX XapaKTEepUCTHK BIUIMBY KO(eTHy Ha HEpBOBY Ta T'yMOPaJIbHy CUCTEMH
(Umemura,2006).

PoGoTa mpucBsueHa BUBYCHHIO BIUIMBY KaBOBMX HAlOiB Ha MiSUIBHICTH PETYIATOPHUX CHUCTEM CepIEeBOl
JisTbHOCTI. MeTa TOCTiUKEHHS - 3°sICyBaTH KiJIbKiCHI XapaKTePUCTHKH BIUIMBY PO3UMHHOTO Ta HATypabHOTO KABOBOTO
HAalor0 Ha aKTHBHICTH 1 aJJalTOBAHICTh PEryIATOPHUX MEXaHI3MIB CEpPIIEBO-CYIMHHOI CHCTEMH.

Hocnimkenns nposommmy Ha 20 cTymeHTax BikoM Bix 18 mo 25 poki y mabopatopii enekTpodizionorigaaux
JIociimkeHb kadenpu ¢iziornorii monuHu Ta TBapuH Ha enekrpokapaiorpagi CardioLAB, XAV-ME/IUKA. Y cy0’ekTiB
eKCTIIEPIMEHTY 3 iXHbOI MMCHEMOBO] 3rof BuMiproBaiy 3Ha4eHHSI BCP (BapiabenbHICTh cepieBOro puTMy) y CHOKIHHOMY
crani (¢oHoBuit Tect). [ToTiM Ti ) BUMIpIOBaHHS MPOBOIWIH Tichs crokuanHs 100 r Boau 3a temmneparypu 40-60
°C. ITicns cniokoro (7-10 XB) MpoBOANIN MTOBTOPHE OHOBE TECTYBaHHS. 3r0JI0OM YYaCHHK €KCIIEPUMEHTY BHIIMBAB ab0
PO34MHHY, 00 HaTypaJbHy KaBy (BUMIpIOBaHHS MPOBOMIIH B Pi3Hi AHI ekcriepuMenTy). [Tokazunkun BCP BumMiproBaiu
oproctatnuauM TectoM (Poboua rpyma kapionoris, 1999).

Po3unHHa kaBa — 1l Harii 13 pO34rHHOT KaBU «5Ik003», 0 MicTUTH He MeHIue 2,3 % kodeiny; 1,1 r po3unHHOT
kaBu MicTuTh 0,253 T KOdeiny, Ha sKuii Oyio nano 100 r Boxy; Temneparypa kaBoBoro Harmoro 40-50 °C.

HarypanbHa xaBa — 11e Harii i3 HaTypajgbpHOI MeJieHol KaBH «JIbBiBChKa KaBa». Y cepesHbOMY B cOpTax podycra
Mictutbes 3 % uncroro kodeiny, B apadimi — 2 %. Ockinbku y «JIbBIBCBKiH KaBi» gacTka copTiB craHoBuTh 50/50, TO
OpiEHTOBHA KUIBKICTh YUCTOTO KO(eiHy B Wil cymimi - 2,5 %. [1ix yac mpuroTyBaHHS 1-OTO BHIy HAIIOIO BUKOPHCTAHO
1,5 T marypanpHOi kaBu. KaBy nomaBamu y xumuisay Boxny (emaictio 100 r), TOBOIMIN O KUIMIHHS i BATPUMYBAIH 32
KIMHATHOI TeMIepaTypu i oxonomkeHHs 1o 40-50 °C.

ITix gac 0OpoOKK maHWX [0 yBark Opaiy NMOKa3HUKHM: iHAeKC HanpyxkeHocTi (IN(S)) , mokasHMK aJeKBaTHOCTI
npoueciB peryssinii (ITAITP), 3aransny notyxHicts ciekrpa (TP), BucokouacrorHi konusanus (HF), HU3pKko4acTOTHI
kosmBaHHs cepueBoro putMmy (LF), nyxe HusbkouactotHi konuBanHs (VLF). O6poOKy AaHMX MPOBOAMIN Y porpami
OriginPro.

Ha mingcraBi ozmep»aHUX pe3ynbTaTiB 3pO0JEHO BiANOBIIHI BHCHOBKM. BIUIMB Tapsdoro KaBOBOTO Harolo
Ha pPETyISTOpHI CHUCTEMH cepls OOyMOBJIEHMH ABOMa (AaKTOpaMH: TEMIIEpaTypol0 HAlOK Ta KOHIEHTpALi€lo
xo¢einy. I1in BIIMBOM rapsdoi BoAM 3pocTae aKTHBHICTH HEPBOBOI PETYISTOPHOI CUCTEMH CEpIsS Ta IPUTHIUYETHCS
aKTHBHICTh TYMOpaJIbHOI cucTeMH. [IpUrHIYEHHS CHMITAaTHYHOI JITAaHKW PEryJIsLii CepIisi Ma€ 3BOPOTHY 3aJICXKHICTD Bil
KOHIIEHTpaIlil kodeiHy. 301IbIIeHHs KOHIIEHTpAaIlil KoeIHy B KABOBOMY HAIOi 3HIDKYE €()eKT rapsa0i BOIH SIK Ha PiBHI
TIapaCHMIIATHYHOI PETYIIAii, Tak i Ha piBHi 3aTaJbHOTO TIOKa3HMKA HANPYKEHOCTi BEreTaTUBHOI perynsmii IN(S)).

Meabnuk P., Capadyn B., I'peniox B., Ikkept O., ba6cbkuii A.

BIUIMB ITOXIJHOI'O ITIPA3OJIOIIIPUMIJINHY
HA MACY I TPUBAJIICTD XXUTTS MUILIEN 13 TIMOOMOIO NK/LY

Jlvgiecokuii Hayionanvrutl ynisepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
melnykroksolana98@gmail.com

Melnyk R., Sarabun V., Hreniukh V., Ikkert O., Babsky A. INFLUENCE OF THE PYRAZOLOPYRIMI-
DINE DERIVATIVE ON WEIGHT AND LIFE DURATION OF MICE WITH NK/LY LYMPHOMA The effect of the
newly synthesized thiazole derivative on the mice with Nemeth-Kelner lymphoma (NK/Ly) was investigated. Mice
received the synthesized thiazole at various concentrations (5, 10 and 15 mg/kg of live weight). All tumor carriers had a
significant increase in weight compared to the control. The injection of the derivateive did not cause statistical changes
in the weight or duration of the mice.

OHKOJIOT14HI 3aXBOPIOBaHH 3aiMarOTh IpyTe MICIIE y CBITi cepesi IPUYNH CMEPTHOCTI HACEJICHHS ITiCIIsI CepLIeBO-
CYIVHHHX 3aXBOPIOBaHb. Y 3B’SI3Ky 3 IIMM BiJOyBa€ThCS IHTEHCHBHHH IOUIYK HOBHX €()EKTHBHHUX MPOTUIYXIHMHHHUX
mpemapartiB (Finiuk et al., 2017). [lepcrieKTHBHOIO TPYITOI0 PEYOBHH i3 IIMPOKUM CIIEKTPOM Jii € TIOXiTHI Tia30IiB, SKi
BHABJISIOTH IPOTHOAKTEPiiHY, TPOTUBIPYCHY I aHTHIeNpecuBHY akTHBHICTE (TypoB 1a iH., 2012).

OcoOnmuBHi iHTEpEC CTAHOBIATH MOXITHI MiPa30JOMIPUMIAMHY SK MOTCHLIWHI MPOTHIYXJHHHI Ipenapary.
HasiBHi y iXHiit CTpyKTypi Tia30JIbHI Ta TE€TEPOLUKIN MOXXKYTh BU3HAYATH LIMTOTOKCHUYHI BIACTUBOCTI PEUOBHUH 1 IXHIO
cunenudiynicts (LeBleu et al., 2014). [TonepenHb0 BCTAHOBJICHO BHPAXEHY IUTOTOKCHYHY Iif0 HOBOCHHTE30BaHUX
NOXIZHUX Tia30ily Ha OKpeMi JiiHil myxnuHHuX KiitThH [Finiuk, 2017, 2018].

Meta poOOTH - MOCHIAWTH BIUIMB MOXiMHOTO Tiazony (8-metmi-2-Me-7-[TpudioopoMeTHII-PeHITMETHII]
mipazono[4,3-e][1,3]ria3ono[3,2-a]nipuminun-4(2H)-0oHy Ha BHXKHBaHHS Ta 3MiHU Macu MuIei i3 gimMpomoro NK/Ly.

JlocnipkeHHsT TPOBOAMIIM Ha HENIIHIMHUX MUIIax-camisx macoro 20-30 r i3 mpumeruieHoro jiMpomoro NK/
Ly. Mui 6yno poszineHo Ha 5 rpy1, sIKi yTpUMyBaJIi Y 2 KIIITKax i3 piBHOMIPHUM IPEACTAaBICHHSIM OCOOMH KOXKHOT
rpynu. AcuutHy ¢opMy JTiM(OMH MPUILEIUTIOBAIM METOJIOM BHYTpIIIHbOYEpEeBHOI iHOKysLii. Ha HacTynHuil neHp
TTCIsl 1HOKY/ISINIT MHUIIaM-ITyXJIMHOHOCISIM TIOYMHAJIM BBOAWUTH BHYTPIIIHBOYEPEBHO PO3YMH PEYOBHUHH Y KIHIIEBUX
KOHIeHTpalisx 5, 10 un 15 Mx/kr sxuBo1 Macu. BBeneHHst po3uuHy TpuBaio npotsirom 20 aHiB. PeuoBuHy uu Bogy Juist
1H’ €Ki BBOIWIHN IOAPYTUH AeHb y 00’eMi 200 MkJ1. [IpoTsrom ekcriepuMeHTy LIOJICHHO BUMiPIOBAIN Macy KOXKHOT
ocobunu. Ha mizcTaBi 1MX AaHUX PO3paxyBall CEPEAHIO TPHBANICTb JKUTTS MHUIII Y KOXKHIN rpyni ¥ ycepeaHeHi
3MiHM HOPMaJIi30BaHOI MacH MPOTATOM eKcriepuMeHTy. CTaTHCTHYHY 00pOOKY pe3yJbTaTiB AOCIHiIKEHb POBOIIIH 3
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BUKOpUCTaHHAM Iporpamu MS Excel. {55t oinku goctoBipHOCTI 06umciaroBaiu koedimieHT CreiofenTa. JloctoBipHoo
BBA)KAJIM PI3HUIIIO MIXK rpynamu aaHux 3 P> 0,05.

VY pesynbrari OyJao BUSIBICHO, IO y MHUIIEH Tpynu 1 (KOHTPOJIB) MPOTITOM €KCIEPHUMEHTY Maca piBHOMIpHO
kosimBanack y mexax 100-105 % Bix macu 10 mMOUaTKy eKCIEpUMEHTY. Y MuIen 2 rpymnu (JiMdoma) maca 3pocraia
398 mo 126 % (10 nenn), 147 % (20 genn) 1 153 % (27 nens). Y murieit 3 rpynu (niMdoma+S MI/Kr peuoBHHM) Maca
3poctana 3 99 no 140 % (10 aenn) i 152 % (17 nenp).Y mumeii 4 rpymnu (miMm¢poma+10 Mr/Kr peuoBHHM) Maca 3pocTalia
31 100 1o 130 % (10 nensw), 158 % (20 nenp) i 160 % (21 nens). Y mueit 5 rpymu (rimdoma+15 Mr/kr pedoBuHH)
maca 3pocraina 3i 100 1o 140 % (10 nenp) i 144 % (19 nens). Y pe3ysabTari TPHBANICTh XKHUTTS MUIIEH y KOXKHIH rpymi
cranosuia 28, 19,5+1,8, 16+0,7, 16,6+1,5 Ta 18,25+0,5 nuis.

OToxe, BBEIEHHS JOCIIKYBAaHOT PEYOBHHU MHIIAM-ITyXJIMHOHOCISIM in Vivo HE CHPUYUHSAIO 3MIH Macu 4u
TPUBAJIOCTI JKUTTS MOPIBHSHO 3 KOHTPOJILHOIO IPYTOI0 MHUIIEH-ITyXJIMHOHOCITB.

Cyvaapenko [O., Haruos O.B.

BIOEJIEKTPUYHA AKTUBHICTH I'OJIOBHOI'O MO3KY JITOAMHN I KOHA
ITI]T YAC 3AHATH BEPXOBOIO 131010
Xapxiscvokuii Hayionanvhuil ynieepcumem imeni B.H. Kapasina
Maiioan Ceo600u, 4, m. Xapxis, 61000, Yrpaina
sudarenko. julia@gmail.com

Sudarenko Y., Nahlov O. BIOELECTRIC ACTIVITY OF HUMAN AND HORSE BRAIN IN HORSE RI-
DING. The positive impact of horse riding on the human body has long been known. But there is no data on the effect
of riding on the bioelectric activity of human and horse brain. This paper investigated bioelectrical brain rhythms horses
and humans before and after horse riding by the method of electroencephalography. The experiment involved 5 sports
pairs of “human-horse”.

VY Hai yac aenaiti Olblie JIFOeH 3aXOIUTIOI0ThCS BEPXOBOIO 1371010 Ta KIHHUM croptoM. Bigomo Oararo ¢akris
PO KOPHUCTh TaKUX 3aHATh A1 JTrofaunu (CaBenbea, 2019; Amkosa, 2018), Ta HeMae 1aHUX PO €PEKT, IKHI CIIPaBIILE
BEpXOBa 13/1a Ha 010EJEKTPUYHY aKTHBHICTh TOJIOBHOTO MO3KY JIFOJJMHU 1 KOHS. A JUIS IOKpAaIIeHHs B3a€MOIIT JIFOMHU
3 KOHEM, HallpHKJIaJ, y CIOPTi, YK€ BaXXJIMBUM € PO3YMIHHS peaKliii HEpBOBOI CHCTEMHU KOXKHOTO 3 YYAaCHHKIB ITi€]
B3a€EMOJII.

VY naniit poOoTi HOocCHimpKyBany GlOENEeKTPUYHI PUTMH TOJIOBHOTO MO3KY KOHS 1 JIIONWHM JIO W TiCHS 3aHATh
BEPXOBOIO 1371010 3a JIONIOMOTOI0 METOy enekTpoeHnedanorpadii (3a cTaHIapTHOIO CXEMOIO HAKJIQJAaHHS €IeKTPOLIIB
Ha npunani «Hetipokom XAl-medicay).

€ nmaHi, MO MIATBEPIKYIOTH BIAMOBIMHICTH PUTMIB TOJOBHOTO MO3Ky JroauHH Ta KoHA (ImomitoBa, 2012),
TOMY TOPIBHSIHHS W iHTeprpeTaris ix Oyiam MOXIHNBHMHA. B excriepuMeHTi Opanm ydacTh 5 map <«JIIoIuHa - KiHbY.
Bepmankamu Oynu ciopreMenn Jlepradicbkoi AUTSAY0-FOHAIBKOT KIHHOCIIOPTHBHOI MIKONHU. Bik mroneit - 18-24 poxw,
KoHel — 4-16 pokiB. Yci KOHI yKpaiHChbKOT BEpXOBOi MOPOJAU. 3aHATTS MPOBOAMIN YIpoaoBxk 40 XB 32 OIHAKOBOIO
cxemoro (po3muHka 10 xB, ocHOBHa poboTa 20 xB 1 kpokoBa pobota 10 xB). OkpeMo (hikCyBasi aKTHBHICTh MO3KY
KOHel 10 Ta micist poOoTH Ha Kopai 0e3 BeplHuKa Ha criuHi. J{aHi Oynu ycepenHeHi micist po3paxyHKy 3MiHH iHAEKCY
pUTMIB 1 KoedilieHTa acuMeTpii 100 TTOKa3HUKIB JI0 OYaTKy poOOTH.

Pe3synbraty mokasanw, 1o Imij 4ac 3aHsTh BEPXOBOIO 131010 Y JIFONEH MiABUIY€ThCS iHACKC d-putMy (217,15 %),
a IHJEKCH HIINX PUTMIB 3HIXKYIOThCA: 0-putM™ - 72,15 %, a-put™ - 96,64 %, B-put™ - 91,44 %. Koedinient acumerpii
i/IBUIILy€ThCS 3a BCiMa pUTMaMHu: 0-put™ - 321,24 %, 6-put™ -194,26 %, a-put™m - 186,67 %, B-putm - 173,31 %.
Mo cTrocyeThcst KOHEH, TO MiJ Yac poOOTH 3 JIOAMHOIO B HUX IHAEKC O-PUTMY, HAaBIAKH, 3HIKYETbCS (94,44 %), a
IHIII CYTTEBO MiABUILYIOThCS: 0-put™ - 379,98 %, a-putm - 351,05 %, B-put™ - 351,48 %. Ilix gac poboru Ha Kopai
6e3 BepIIHNKA Y KOHEH PeecTpyIOThCS Taki MOKa3HUKH: 1HIEKC d-putMmy - 91,40 %, 0-putmy - 435,15 %, a-putMy -
509,34 %, B-putMy - 320,02 %.

Ha ocHOBi oTpuMaHuX MaHUX MOXKHA CKa3aTH, IO y 3B’A3KY 31 3HIKEHHSIM 1HJEKCIB o Ta B-pUTMIB y momei
BEpPXOBa i3/1a Ma€ JUIsl HUX 3aCIOKIMITMBHIA XapakTep. Y KOHEHl peecTpyeThesl CYTTEBE IMIBHUIICHHS [IMX PUTMIB Yepe3
iHTeHCHBHE (Di3MYHE HaBAaHTAXKEHHSI.

SIkuro mopiBHIOBaTH POOOTY KOHS 3 BEPIIHUKOM i 03 HBOro, TO KOe]Iili€HT acuMeTpil B MEPIIOMY BUIAIKY
miBUINy€eThes Oinbine. Lle cBimunTh, 1110 JIIOMHA Ma€e BIUIMB Ha MO3KOBY AiSJIBHICTH KOHSI, KOJIM CTaBUThH MEPE] HUM
PI3HOMaHITHI 3aBJaHHsL.

Crpinens H., imurpis T., Iuauk M., Baiiaak M.

BIIJIMB TBAPMUHHOI'O TA POCJIMHHOI'O XUPY
HA HAKOITMYEHHS 3AITACHUX JIITIAIB ¥V IIOJJOBOI MYIIIKU
JIBH3 «lIpuxapnamcokuil hayionanshuil ynisepcumem imeni Bacuns Cmepanuxay
eyn. Lllesuenxa, 57, leano-®@panxiscok, 76018, Vkpaina
nadiastrilets19@gmail.com

Strilets N., Dmytriv T., Lylyk M., Bayliak M. INFLUENCE OF ANIMAL AND PLANT FATS ON STORAGE
LIPID ACUMULATION IN DROSOPHILA MELANOGASTER. In this work, we studied the ability of high fat diets
based on lard or margarine to induce accumulation of storage lipids, triglycerides (TAG), in Drosophila melanogaster
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adults. Rearing on 10 % lard increased TAG levels only in one-week-old females, while 10 % margarine induced higher
TAG levels in both sexes with more expressed effects in females. High fat diets had slight effects on climbing activity
but increased starvation resistance of flies.

My Ta Iypu BBaXXarOThCs HAHKPAIIMMH MOJEIISIMHI JUTS TOCITIJKEHHS OXKHUPIHHS Ta META0O0IYHIX MOPYIICHb.
OcTaHHIMH pOKaMH aKTHBHO TOYaJI BUKOPHCTOBYBATH ajbTepPHATHBHI MOJIENI, 30KpeMa IIOA0BY MyIIKy Drosophila
melanogaster (Bayliak et al., 2019). CrioxwuBaro9n BHCOKOKAJIOPIHHY 1KY, IIOAOBA MYIIKA, SK 1 CCaBIli, HAITUIIIOK
MOXKMBU 30epirae y ¢opMi 3amacHUX Tpuanwirtinepuais. CKiax eKCIepUMEHTAIPHUX JKUBWIIBHHX CEPEJOBHII
BaXJIMBUH IS ociiukeHHA D. melanogaster Ha OXXUPIHHA, BUKIIMKAHE MIEPEIIaHHAM.

Merta i€ poO6OTH - ZOCITI TUTH, SIK BIDTHBA€E BUCOKHH BMICT y 1K1 TBAPUHHOTO XHPY (CMABIII0) Ta TiPOTeHI30BaHOL
POCTUHHO] oIii (MaprapuHy) Ha piBeHb 3allaCHUX XXHUPIB 1 Ha AedKi (Pi310I0TiuHI MOKa3HUKH Y TIOA0BOI MYTITKH.

VY po6oTi BUKOPHCTOBYBAIM CTAaHAAPTHY JiHit0 D. melanogaster w''® (Myxu 6i100Ki, OCKiIEKH MarOTh Ae(eKT
3a TeHOM Wwhite). MyX BHUPOIIyBaJi 3i CTafil UM HA CePEHOBUINIAX, SIKi MICTIIIH HE3MiHHI KOMIOHEHTH (5 % Cyxmx
JOpLKIKIB, 5 % caxaposn, 1 % arapy, 1 % Tween-20 ta 0,18 % HinariHy; 1e cepe1oBUIIE BUKOPUCTAHO K KOHTPOJIFHE)
Ta 3MiHHI kKoMIoHeHTH: 1) 10 % TBapuHHOTO XMpY (cManbIo), 2) 10 % maprapuny, 3) 20 % maprapuny. Ilicist Toro, sk
13 JISUTEYOK BIITYTITIOBAJIMCS IOPOCIIL MyXH, iX epecapKyBaly Ha CEpeOBHIA TOTO CaMOT0 CKJIasy H yTpHUMYBaJH /10
JOCSITHEHHS 7-IGHHOTO BiKy. 3aMiHy CepeOBHIN 3AiHCHIOBAIN Yepe3 KOXKHUX 2-3 nHi. CEeMHUICHHUX iMaro po3auisim
3a CTATTIO IIJISIXOM aHECTEe3YBaHHS BYIICKHCINM ra3oM. YacTHHY MyX BHKOPHCTOBYBAJH JUIsl (hi3i0NOTIYHUX TECTIB
(cTifiKicTh 0 TONOAYBaHHS, PyXOBa aKTHBHICTH), a IHINY YacTHHY — 3aMOPOXKYBAIM Ta BHUKOPHUCTOBYBAIM MJIS
BH3HaYCHHS BMicTy 3amacHUX Tpuanmiriinepunis (TAD). {ns susHadenHs BMicTy TATD 3acTocoByBanu qiarHOCTHIHAN
Ha0ip pipmu «DimiciT-HAiarHocTrkay (YkpaiHa).

BupomyBanas Myx Ha cepenoBuii, sike MictTiio 10 % cmanbiio, 3ymoBmoBano Bumuii BMict TAI mume y
camok (Ha 35 %), Toni sk y camiis BMicT TAI' OyB momiOHUM IO TaKOTO y KOHTPOJIBHUX camiliB. Myxu 000X cTareH,
BHpOIIeHI Ha cepenoBum 3a 10 % maprapuny, mamu Bumuil BMict TAI (cammi Ha 22 % i camxu Ha 50 %), HiXK
KOHTpOJbHI ocodnHn. Bumict TAT y Myx, yTpuMyBaHuX Ha cepenoBuili 3 20 % maprapuHy, He Bipi3HABCS BiJ TaKOTO
y MyX, sIKi crioxuBany 1xy 3 10 % maprapuny. Hi cnokxuBaHHS cMaJIbIlio, Hi CIIOKUBAHHS MapraprHy HE BIUTUBAJIO Ha
IHAYKOBaHY PYXOBY aKTUBHICTH CaMIIiB; CAMKH, BUPOIICHI Ha MapTapyHi, MAJIA TOCTOBIPHO HIDKIY PYXOBY aKTHBHICTB,
TOI K Y CaMOK, BUPOIICHUX HA CMAJIBIT, BIIMIYaJIX TIIHKU TCHICHITIFO IO 3HIKECHHS PYXOBOI aKTHBHOCTI IMIOPIBHSHO 3
KOHTpOJIbHUMH caMkamu. Camiii Ta caMku, Bupomeri Ha 10 % i 20 % maprapuny, Oyii CTIMKIIIMMHI 10 TOJIOXyBaHHS,
HIXK KOHTPOJIBHI OCOOMHM. Y CaMIliB BIXKMBAHHS 33 YMOB T'OJIOyBAaHHS HE 3aJ1€XaJl0 B/l KOHLECHTPALlil MaprapuHy, a y
CaMOK Kpallle BIKHBAJH Ti, AKi yrpuMyBanucs Ha 20 % maprapuy.

OTpuMaHi pe3yabTaTH CBiI4aTh PO Te, [0 MaprapyH CIpHUsie HAKOMMYSHHIO OUTBIIIOT KITBKOCTI 3alTaCHUX KHUPIB
y IUIOOBOi MYIIKH, HI)K CMaJIeIlb.

CaMKH TTOZI0BOI MYIITIKM HAKOMUYYIOTHh OinmbImi KimbkocTi TAIL, HiX camIli, ToMy, HMOBIpHO, IX JOIITBHIIIE
BHUKOPHUCTOBYBATH Y TECTYBaHHAX AP030(iTFHOT MOIEITI OXKUPIHHS.

Croiiko A.-M., I'ipkoBa C., I'peniox B., Ixkkept O., Ba6cbkuii A.

BIIJIMB ITOXIAHOI'O BEH30®YPAHY
HA MACY I TPUBAJIICTD XXUTTS MUILEN 13 JIM®OMOIO NK/LY
Jvsiecokuti HayionanvHull yrieepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
nastl 3stoyko@gmail.com
Stoiko A.-M., Girkova S., Hreniukh V., Ikkert O., Babsky A. INFLUENCE OF THE BENZOFURAN DE-
RIVATIVE ON WEIGHT AND LIFE DURATION OF MICE WITH NK /LY LYMPHOMA. The effect of the newly
synthesized thiazole derivative on the mice with Nemeth-Kelner lymphoma (NK/Ly) was investigated. Mice received
the synthesized thiazole at various concentrations (5, 25 and 50 mg / kg of live weight). All tumor carriers had a sig-
nificant increase in weight compared to the control. The injection of the derivateive did not cause statistical changes in
the weight or duration of the mice

OHKOITOTi9HI 3aXBOPIOBaHHA 3aiMalOTh PYTe MicIle Y CBIiTi Cepe/ IPUIHH CMEPTHOCTI HACETICHHS ITiCIIS CepIIeBO-
CYIMHHHX 3aXBOPIOBaHb. Y 3B’S3KY 3 IUM BiIOyBa€ThCS IHTCHCHBHUI MOUTYK HOBHX €(DEKTUBHUX MPOTHUIIYXIUHHUX
npenapariB (Finiuk et al., 2017). TlepcrieKTUBHOKO TPYIOK PEYOBUH 13 IIMPOKUAM CIEKTPOM Iii € MOXiJHI Tia30IiB,
AKi BUSBIAIOTH IPOTUTPUOKOBY, IPOTUBIPYCHY, IPOTH3aNAIbHY i aHTHAETpeCHBHY akTUBHICTH (TypoB Ta iH., 2012).
OcoOnmuBHi iHTEpEC CTAHOBIATH MOXiAHI 2-aMiHO-5-0eH3mi-1,3-Tia30oiy SK MOTEHIIIHI MPOTHITYXJIWHHI TIpemapary.
HasiBHi y ixHilf CTPYKTYpi Tia30ibHI Ta OEH30(ypaHOBI TeTEPOLMKIN MOXKYTh BU3HAYATH IMTOTOKCUYHI BIACTUBOCTI
peuoBuH 1 ixHro cnenudiynicts (LeBleu et al., 2014). IlonepeaHs0 BCTAHOBICHO BHPAXKCHY IUTOTOKCHYHY IifO
HOBOCHHTE30BaHUX MOXIJHHUX Tia307Ty HA OKpeMi JiHii myxmuHHNX KnituH [Finiuk, 2017, 2018].

MeTta po6OTH - ZOCTiANTH BILIUB MOX11HOTO Tiazony (N-(5-6en3wmi-1,3-Ttiazon-2-in)-3,5-numetni- 1 -6eH30ypan-
2-kapookcamin, b®P1) Ha BHXKMBaHHS Ta 3MIiHU MacH Muliel i3 miMpomoro NK/Ly.

JlocnimpKeHHST MPOBOIMIIM HA HEMHIKHUX MHIIax-caMipix Macor 20-30 r 3 npumeruieHoro Jimbomoro NK/Ly.
Mutui 6yso po3aineHo Ha 6 TPy, sIKi yTPUMYBaIX y 2 KIIITKaX i3 piBHOMIPHAM IIPECTABICHHAM OCOOHMH KOXKHOI IPYTIN.
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AcuuntHy hopmy JiM(OMHU MPHIIETUTIOBAIN METOJIOM BHYTPIIIHbOYEPEBHOT iHOKYIIALIT. HacTymHoro AHS micis iHOKy-
TSI MUIIaM-ITy XJIMHOHOCISIM TIOYaJId BBOIUTH NMPOTAToM 20 JHIB BHYTPIIIHBOYEPEBHO PO3YHH PEYOBHUHHU Y KIHIIEBUX
KOHIIEHTpauisx 5, 25 uu 50 MK/Kr )knuB0Oi Macu. PeqoBruHy uu Bomy 1uIst iH’ €KIIii BBOAWIN MOAPYTHI AeHb y 00 emi 200
MK [IpoTAroM excriepuMeHTy IIOJICHHO BUMIPIOBAIHM Macy KO>KHOT ocoOnHu. Ha mizfcTaBi ux JaHuX po3paxoByBasld
CEepEeIHIO TPUBAJIICTh XKHUTTS MUIII Y KOKHIH Ipymi H ycepeJHeH1 3MiHM HOPMaTi30BaHOI MacH IPOTATOM €KCIIEPHMEHTY.
CraructuuHy 00poOKy pe3yJbTariB AOCIKEHb TPOBOJMIIM 3 BUKOPHCTaHHIM nporpamMu MS Excel. [ns oninku no-
CTOBIPHOCTI o0umciroBamu koedirieHT CThrofieHTa. JI0CTOBIpHOO BBAXKAH PI3HUIO MiX rpymaMu aanux 3 P> 0,05.

VY pesynbrari OyJao BUSIBICHO, IO y MHUIIEH Tpynu 1 (KOHTPOJIB) MPOTITOM €KCIEPHUMEHTY Maca piBHOMIpHO
KoJMBajach y Mexax 88-108 % Bix Macu 10 MOYATKy SKCIICPUMEHTY. Y Muilei 2 rpymu (Jiimpoma) Maca 3pocrana 3i
102 o 140 % (10 mens), 152 % (20 nenn) Ta 176 % (27 nens). Y mumeit 3 rpynu (;rimpoma+Bona s iH’€KLiil) Maca
3pocrana 3i 100 10 149 % (10 nenn) i 183 % (20 nenn) 10 177 % (22 nensw). Y muieii 4 rpynu (mimMdoma+5 Mr/kr pedo-
BUHU) Maca 3pocrana 3i 100 1o 130 % (10 nenn), 160 % (20 nenp) i 168 % (24 newp).Y mumieit 5 rpynu (iMdomat2s
MI/KT pedoBuHH) Maca 3poctana 3i 100 mo 142 % (10 nens) ta 152 % (17 nens). Y Mumiei 6 rpymu (aimdpomatsS0 mr/
KT peyoBHHH) Maca 3pocrana 3i 100 1o 130 % (10 nens), 168 % (20 nenn) i 167 % (23 nenp). Y pe3ynbTrari TPUBATICTH
JKUTTS MUIICH y KOXKHIH rpymi ctanoBuia 29, 17,3+£0,7, 19,5+1,3, 13,7£2,2, 16,8+0,8 i 21£1,52 nHis.

OToxe, BBEIEHHS JOCIHIKYBAaHOT PEYOBHHU MHIIAM-ITyXJIMHOHOCISIM in Vivo HE CHPUYUHSAIO 3MIH Macu 4u
TPUBAJIOCTI JKUTTS MOPIBHSHO 3 KOHTPOJILHOIO IPYTOI0 MHUIIEH-ITyXJIMHOHOCITB.

Tapnonojbcbka O., Kotuk O., Korasposa A., Mapuenko C.

BIUIMB POKYPOHIIO BPOMIJTY HA ®YHKIIOHYBAHHS KATIOHHUX KAHAJIIB BEJIMKOI
IPOBIIHOCTI AJIEPHOI MEMBPAHU HEMPOHIB ITYPKIHBE MO30OUKA I KAPJIIOMIOLIUTIB

Inemumym ¢pizionoaii imeni O. O. boecomonvys HAH Vipainu
8yn. Axademixa bocomonvys, 4, m. Kuis, 01024, Yxpaina
tarnopolskaolga@gmail.com

Tarnopolska O., Kotyk O., Kotliarova A., Marchenko S. THE INFLUENCE OF ROCURONIUM BRO-
MIDE ON THE LARGE CONDUCTANCE CATION CHANNELS IN NUCLEAR MEMBRANE OF CEREBRAL
PURKINJE NEURONES AND CARDIOMYOCYTES. Using patch-clamp technique we ascertained that rocuronium
bromide inhibitor of N-choline receptor — decreases current amplitude through the LCC-channels of nuclear membrane
of cerebellar Purkinje neurons and cardiomyocytes in dose-dependent manner.

Knitunee sapo € nBomeMmOpanHOIO opraHenow. [l 3a0e3neueHHsT TPAHCIIOPTY MOJEKYN Ta 10HIB MiX
IIUTOILIA3MOO 1 HYKJICOILIa3MOIO siIepHa 000I0OHKA MPOHU3aHa HACKPi3b saepHumu mopamu (Paine et al., 1975), a st
BUCOKOCEJIEKTHBHOTO TPAHCIIOPTY MK NEPHHYKJIEApHUM IPOCTOPOM i HYKJIEOIIa3MOI0/ IIUTOIIA3MOI0 Y BHYTPIIIIHIH
Ta 30BHINIHIN sIIEpHUX MeMOpaHax MicTsaThes ioHHI kaHamu (Marchenko et al., 2005; Matzke et al., 2010). YV namii
nabopatopii OyJl0 3apeecTpoBaHO CTPYMH Kpi3b KaTiOHHI KaHaimu Benukoi mposigHocTi (LCC-kaHanm) B siAepHUX
MeMOpanax HerpoHiB (Marchenko et al., 2005) i kapaiomionuTiB (Kotuk Ta iH., 2016; Komisposa Ta in., 2019). Lli
MTOTEHITIaJI03aJIe)KHI, CEIIEKTUBHI JO OJHOBAICHTHHX | HEMPOHUKHI JIJIsI JBOBAICHTHHUX KaTiOHIB KaHAIM € HEUY TIIMBUMHU
JI0 YKOTHOTO 3 BimoMux Onmoxatopis K*-kananis (Marchenko et al., 2005). 3xauny iHTi0yr09y Aif0 Ha HUX YMHUTH BiTOMHN
N-xomino6mokatop d-tybokypapus (Lunko et al., 2016, Kotyk et al., 2017), Tomy ms monryky OibIr e(peKTHBHOTO
6mokatopa mu nepeBipsinn BiuB Ha LCC-kananm iHmmx N-xomiHOOGIOKaTopiB.

Mera 11i€1 poOOTH — ZOCIITUTH BILIUB POKYpOHito Opominy Ha ¢pyHkuionyBarnas LCC-kaHaiiB saepHoi MeMOpaHu
HeiipoHiB [TypkiHbe MO30UKa Ta KapIiOMIOIHTIB.

JlocnipkeHHs: BUKOHaHO Ha 3—4-TIKHEBUX Liypax JiHild Wistar i Fisher. 13onpoBani sigpa HeliponiB [lypkiHbe
MO304Ka i KapliOMIOIUTIB BUILISUIN, K onucano panime (Marchenko et al., 2005; Kotuk Ta iH., 2018). Ctpymu kpi3b
OKpeMi iI0HHI KaHaJIM BHYTPIIIHBOT sIIEPHOT MEMOpaHU peecTpyBajt 3a JOIIOMOT0I0 MeToy patch-clamp y koHdiryparii
«nucleus-attached» a6o «excised patch» y pexumi ikcanii morenmiany. OTpuMaHi pe3ylnbTaTd MPOAHATI30BaHO 3a
nonomororo nporpamu Clampfit 10.7. BiporinHicTs pi3HHILI OIIiHIOBaIN Ha OCHOBI t-KpuTepito CTioneHTa.

PokypoHnito 6pomi YMHUB BUpKEHUH MpUTHIYyBaidpHUH BB Ha LCC-kaHanm saepHux MeMOpaH HEeHpoHiB
IIypkiabe Mo30uka Ta KapmiomionuriB. [licis Horo arumikarlii CrocTepiraid J0303aJie)KHE 3MEHIICHHS aMILTITyId
ctpymy uepe3 LCC-kananu ueliponiB Ilypkinse: B KoHIEeHTpawii 0,2 MMOJB/I aMILTiTY/la 3MEeHIIyBanacsa Ha 8 %
(P<0,05), 2 mmonb/n — Ha 47 % (P<0,001; n=3), moxibuuii edpext crrocrepiramm Ha LCC-xaHamy saep KapAioMiOIUTiB:
0,2 mmoits/1—Ha 7 % (P<0,05), 2 Mmots/1— 52 % (P<0,001; n=4). VimoBipuicTs nepeGysanns LCC-KaHaiB y Bi AKpHTOMY
crani (P ) 10CcTOBipHO 3HIKyBanacs 3a HAABHOCTI 1—2 MMOJIB/ 1 GroKaTopa B cepenoumti. EQext pokypoHito 6pomiy
BUSIBUBCS 3BOPOTHUM - ITICIISL BIAMUBAHHI 1OT0 PO3YMHOM O€3 [iF0401 peUoBHHY aMILTiTyAa cTpymy uepe3 LCC-kanamu
noBepTaacs 10 KOHTPOJIbHUX 3HaueHb. [1oniOHicTh edekTiB iHri0iTOpiB N-x0miHopenenTopis Ha LCC-kaHanu saepHol
MeMOpaHH HEHpOHIB 1 KapJiOMIOIMTIB MOXKE CBIIYMTH MPO OTHAKOBY (papMakoJIOTiyHy YyTJIMBICTh LIUX KaHAIIB y
JIOCITIJKYBaHHUX KIIITHHAX.

[TopiBHSHO i3 paHilie JOCTiHKEHUMH PeuOBUHAMH (TaKUMH sIK TyOOKypapHH, aTpakypiyM i JUTHIIIH) pOKYypPOHit0
OpoMmiz BUSIBUBCSI MEHII €()EKTUBHUM OJIOKATOPOM, a/Ke NMPHUTHIYyBaJbHA i HOTO BHSBISETHCS Y TPOXH OIIBIIMX
KOHIeHTpauisax. OgHak 1 yac BUOOpY OJ0Karopa /Ul HONANIBIIOTO 3aCTOCYBAHHS SIK IHCTPYMEHTY ISl 3’SICYyBaHHS
¢izionorignoi pomi LCC-kaHaniB He MEHII BaXXJIMBHM IIapaMeTpoM € crenudiunicts Onokaropa. IlepeBipka miel
XapaKTePUCTUKH CTaHE HACTYIIHUM €TarioM Hamol poOoTH.
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AJZIPEHOPEAKTUBHICTb EPUTPOLIMTIB B YMOBAX TPMBAJIOI'O BIIJIMBY
IHTEPJIEMKIHY-2 TA YIOI'O IHI'IBITOPA ITIJ] YAC ®I3UMYHOI'O CTPECY
Xepconcvruii Oeporcagruil yHisepcumem
eyn. Yuieepcumemcuoka, 27, m. Xepcon, 73000, Vrpaina
shvetsvika88@gmail.com

Shvets V. ADRENORACTIVITY OF ERYTHROCYTES UNDER THE LONG-TERM INFLUENCE OF IN-
TERLEUKIN-2 AND ITS INHIBITOR DURING PHYSICAL STRESS. It is known that the sympatho-adrenal system
mediates activity through catecholamines, which affect the immune, metabolic processes, nervous system function,
adaptation processes. The B-adrenoreactivity of the erythrocyte membrane is a systemic marker of the body’s adreno-
reactivity as a whole.

CumIiaTo-aipeHaIoBa CUCTEMa OIIOCEPEIKOBYE CBOIO AISTIbHICTD Yepe3 KaTeX0JIaMiHH, sKi BIUTMBAIOTH HA IMyHHI
i MeTaboIiyHi nporecH, poOOTy HEpBOBOI CHCTEMH, aanTaliiHi npouecu. [Inazmarnyna memOpaHa epuTpouunTa Mic-
THUTb CKJIQJIHUH PELETITOPHUH anapart, BXXJIMBUM KOMIIOHEHTOM SIKOTO € aJpeHOpeenTopH. AlpeHepridHi npenapaTH,
3B’S13yI09MCHh 3 MEMOpaHHUMH PELENTOPaMHU EPUTPOIHTIB, 3MIHIOIOTh IXHIH (yHKIIOHAIEHUH CTaH, SKAH MOXKHA BH-
3HAYMTH 10 3MiHi arperaniifHoi 3MaTHOCTI YepBOHUX KIITHH (ABaksH, 2003). f-agpeHOpeakTHBHICTF MEMOpaHU epH-
TPOITUTIB € CHCTEMHUM MapKepoM aJApeHOPEaKTUBHOCTI opraHi3my 3araioMm (Mamkosa, 2013). 3a 3HIKECHHS Y KPOBi
MeiaTopiB aapEeHOPEaKTHBHICTE MEMOpPAaHU EPUTPOLNTA 3MECHIIYETHCA, a alpEHOPEaKTHBHICTh OpPTaHi3My 301ThITy-
etbes (Manwsruna, 2014). Iarepnetikin-2 (IJI-2) € gaxtopom pocty T-mimMdonuTiB, 3MEHIIEHHST KOHIIEHTpPAIIil SKOTO
miciist (hi3MYHOTO HABAHTAXKEHHS CBIMYHTH MPO 37aTHICTh KaTeXOJaMiHIB MOIYJIFOBATH IIATOKIHOBY MEPEXKY Ta IPU3BO-
JITH JI0 3MIHU CTpyKTypH iMmyHHHX KiiTuH (Koznos, 2002; IlIBers, 2019).

Mera nociikeHHs - BUBYMTH aJlpeHOPEakTHBHICTb eputpounTiB (APE) Oinux muuieii B yMOBax TpUBajoro
BIUIMBY pi3HHX 1103 pekoMmOinanTHoro 1JI-2 ta ioro inriGiTopa Ha i ¢izuynoro crpecy. CaMIsiM MHIIEH MPOTATOM
6 TwkHiB migmkipHo BBogwin 1JI-2 (Ponkoneiikin) 1 nmepopansHo #oro iHriditop (Lukinocnopun). JocminHa rpyma
cxiananacs 3 miarpyn: I rpyna - BBoguimu Huknocnopus (10 mr/xr), II, I Ta IV — IJI-2 (5000 MO/kr, 7500 MO/kr i
30 000 MO/xr BiamosinHO), V — dizionoriunuii po3unH. [Ipenaparu BBoquiau 3 pa3u Ha THXKICHB, epe]] KOXKHUM Tpe-
HyBaHHSM (IIPUMYCOBE IDIaBaHHS 3 BaHTakeM). Uepes 4 TIkHI poOwin nepepBy Ha 14 1HIB, a Ha 6-My THXHI TTPOBEITN
KOHTPOJIb TICIIAIII.

Jis BU3HAYCHHS aianTamifHuX 3MiH i 9ac (Gpi3MIHOTO CTpecy BUAUIITN IIeBHI TIEpioAr: KOHTPOIb, 2-, 4- 1 6-i
TiokHi. APE BU3Hawau 3 0qaBaHHAM anpeHaniny B kormentparii 10 mmons/i (Ilamparosa, 2011) i po3paxoByBaiu
3a pi3HUIEIO BiAXuiIeHH mMBUAKOCTI ocinanHs eputpouuTiB (ILIOE) 3 anpenaninom Bin konTponbHOi [IIOE. Buzna-
yanu tinu APE: antuarperauiiinuit — IIIOE 3 agpenaninom Oyia Hkya Big kouTposibHoi HIOE; arperatiiinuii Tum —
HIOE 3 anpenaninom Oyna Bumia Bij kKoHTpoibHOTrO piBHA LLIOE; apeakTuBHUI THIT — HEe Oy/I0 3HaUHHMX BiJIXUJICHD
(Mansruna, 2014).

Ha npyromy trxni gocnimkenss B 11 i III rpynax APE Oynu antuarperariiinoro tumy. [licns monaBanus aape-
nauiny 3HadeHHst LLHOE Oynu Hrkunmu Bix konTponbHoi LHIOE Ha 18,5 1 36,1 % BianmosigHo. HaromicTs, y TBapuH i3
IV ta I rpyn APE Ha 2-my TrokHi Oyna arperauiiinoro tumy. BignosinHo, 3HauenHst konTponsHol LHHOE Ha 19,2157 %
HIDKYE, HIX 3a JoaBaHHs anpeHaniny. Ha 4-my tnokni excriepumenty y 11, 11 Ta IV rpynax APE Gysna arperariitnoro
tuny. [Ipudaomy HaviBummit pisers LHIOE OyB y rpymi i3 BBeneHHsiM 1JI-2 y xornenTparnii 30 000 MO/kr (30inbeH S
Ha 55,8 %). ¥V rpyni TBapuH, sskum BBoxwiH iHriditop 1JI-2, APE Oyna antuarperauniiinoro tumy (ILHOE 3menmmnace
Ha 59,6 %). Hampukinmi gocnimkenns (6-i Tmxaens) APE y IV rpyni (IJI-2 y Hai6inbmIii KoHIeHTpanii) Oyma apeak-
TtuBHOTO TUMy, y I, I1 i III rpymax — arperauniiinoro tumy (36insmenns LHIOE wa 50, 86,3 1 55,8 % BignosinHo). APEy V
TpyIi IPOTITOM yChOTO €KCIIEPUMEHTY Oyiia aHTHArperamiifHoOro THITY, Pi3KUX KOJIMBAaHb HE CIIOCTepiraiy (HaiiMeHIIe
3HaueHHs Oys0 Ha 6-My TkHI — 3MeHenHs LHIOE na 32,1 %).

Tox IL-2 B ymoBax (i3u4HOTO CTpecy BIUIMBA€E Ha (DYHKIIOHAIBHUN CTaH €PUTPOILMTIB NMEepUPEPHIHOT KPOBI,
3MIHIOIOYH 3aJIKHO BiJl KOHIICHTPAIIT IXHIO a[peHOPEAKTHBHICTb.

Chipak S.!, Zub A.!, Manko B.0O.!, Ostapiv R."?, Manko V.V'.

INFLUENCE OF SODIUM PYRUVATE ON PANCREATIC MORPHOLOGY AND AMINO ACID BLOOD
LEVELS IN RATS WITH ARGININE-INDUCED ACUTE PANCREATITIS
!Ivan Franko National University of Lviv
4, Hrushevskyi St., Lviv, 79005, Ukraine
2State Scientific-Research Control Institute of Veterinary Medicinal Products and Feed Additives
11, Donetska St., Lviv, 79019, Ukraine
sofia.chipak999@gmail.com

Mitochondrial injury at the acinar cell of the pancreas may be one of the possible mechanisms of pancreatitis
development. Pancreatitis accompanied by a disruption of the spectrum of amino acids in the blood plasma, which may
be associated with decreased exocrine pancreatic function. It is also known that in vitro the oxidative substrate pyruvate
protects pancreatic acinar cells from necrosis caused by inducers of pancreatitis. The study aimed to investigate the effect
of sodium pyruvate in vivo, on pancreatic morphology and blood amino acid levels in arginine-induced AP model at rats.

All experiments were conducted on male Wistar rats 250-300 g. Acute pancreatitis was induced by administration
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of L-arginine (twice 2.5 g/ kg for 1 h). After 72 h a group of the animals were administered sodium pyruvate (1 g/ kg)
over the next 4 days. Control group of animals were injected with saline. On the eighth day of the experiment, pancreatic
tissue was collected from animals after decapitation. Electron microscopy performed with tissue fixation in 1.5 % OsO4
solution. Histological preparations were stained by the haematoxylin and eosin technique. Amino acid analysis of blood
plasma was performed using high-performance liquid chromatography. For analysis Waters chromatographic system
was used. The obtained results were evaluated statistically by one-way ANOVA.

In control animals, acinar pancreatic cells had normal morphology, whereas in the group of animals with acute
pancreatitis diffuse reduction in cell size and the appearance of necrosis sites was observed. Administration of sodium
pyruvate did not improve the morphology of the pancreas. Electron microscopy showed that animals with pancreatitis
had shrinkage of the cytoplasm and the granular endoplasmic reticulum, damage of the nucleoli and fragmentation of
mitochondria, even after administrations of sodium pyruvate.

Inanimals with pancreatitis the levels of valine, methionine, asparagine, leucine, isoleucine, cystine, phenylalanine,
serine, ornithine, and tryptophan in blood decreased by 11-49 % in comparison to the control, glutamine and cysteine did
not change while glutamate and aspartate levels increased by 38 and 49 %, accordingly. Sodium pyruvate completely or
partially normalized the levels of methionine, phenylalanine, tryptophan, serine, aspartate, ornithine, leucine, isoleucine
and cystine, but did not affect the level of asparagine, valine and glutamate. In addition, sodium pyruvate significantly
reduced the level of cysteine (by 26 %) of glutamine (by 27 %).

In conclusion, administration of the sodium pyruvate to animals with arginine-induced pancreatitis do not cause
improvement in pancreatic morphology, but significantly normalizes the level of amino acids in the blood. These data
could be a basis for future use of pyruvate as maintenance therapy for acute pancreatitis in humans.

Firlong O., Pawlicka K., Malek A., Jarzynska N., Tkachenko H., Kurhaluk N.

DOSE-DEPENDENT INFLUENCE OF EUCALYPTUS ESSENTIAL OIL ON OSMOTIC-INDUCED
HEMOLYSIS OF HUMAN ERYTHROCYTES
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk

Arciszerwski Str. 22b, 76-200 Stupsk, Poland
e-mail: tkachenko@aps!.edu.pl

Essential oils (EOs) have shown antimicrobial, antioxidant, and antiproliferative activity, which may, alone or
in combination with other substances, potentially be used for the development of new drugs (Miguel et al., 2018). The
genus Eucalyptus 1’Heritier comprises about 900 species, of which more than 300 species contain volatile essential
oil in their leaves. About 20 species, within these, have a high content of 1,8-cineole (more than 70%), commercially
used for the production of essential oils in the pharmaceutical and cosmetic industries (Dhakad et al., 2018). Eucalyptus
leaves are traditionally employed for asthma and bronchitis treatment. Recent studies have demonstrated antimicrobial,
antiseptic, antioxidant, chemotherapeutic, respiratory and gastrointestinal disorder treatment, wound healing, and
insecticidal/insect repellent, herbicidal, acaricidal, nematicidal, and perfumes, soap making and grease remover
(European Medicines Agency, 2012; Dhakad et al., 2018).

We continue to assess the dose-dependent antioxidant potential of various essential oils using a human
erythrocytes’ model. The current study aimed to assess possible antioxidant and anti-hemolytic effects of EO (Etja,
Elblag, Poland) using osmotic-induced hemolysis assay on human erythrocytes’ model after incubation with eucalyptus
EO in three dilutions (50-, 100-, and 500-fold, respectively).

Blood (10-20 ml) was obtained from normal volunteers via venipuncture. The Research Ethics Committee of
Regional Medical Chamber in Gdansk (Poland) approved the study (KB-31/18). All patients provided written informed
consent before the start of the study procedures. Human erythrocytes from citrated blood were isolated by centrifugation
at 3,000 rpm for 10 min and washed two times with 4 mM phosphate buffer (pH 7.4) and then re-suspended using the
same buffer to the desired hematocrit level. Cells stored at 4°C were used within 6 h of sample preparation. The blood
sample (4.9 mL, 4.95 mL, and 4.99 mL, respectively) was incubated with 0.1, 0.05, and 0.01 mL of eucalyptus EO,
respectively (final concentration was 20, 10, and 5 pg/mL) at 25 °C for 15 min. This reaction mixture was shaken
gently while being incubated for a fixed interval at 25 °C. Samples were removed at 20 min of storage for analysis. The
untreated erythrocyte samples were used as the control sample.

The osmotic-induced hemolysis of erythrocytes was measured spectrophotometrically with different NaCl
solutions (Marianska et al., 2013). The assay is based on the measuring of the percent of erythrocytes disintegration
into hemolytic reagent action (0.1-0.9% NaCl). The assay mixture contained 2.5 mL of NaCl solutions and 0.05 mL of
1% erythrocyte suspension. The absorbance was read at 540 nm. The absorbance of the samples contained erythrocytes
with distilled water was determined as 100% (total hemolysis). The disintegration of erythrocytes (%) at different NaCl
solutions was expressed as a curve. All statistical calculations were performed on separate data from each individual
with STATISTICA 8.0 software (StatSoft, Krakow, Poland).

In the 0.9% NaCl solution, percent of hemolyzed erythrocytes were increased by 2.9-fold after incubation with
eucalyptus EO (final concentration was 20 pg/mL) compared to the untreated sample (11.8% vs. 4.1%). Similar results
were obtained in the samples with 0.8-0.6% NaCl solution: 12.7% vs. 4.3% (0.8% NaCl), 14.9% vs. 5.6% (0.7% NacCl),
and 19.3% vs. 5.7% (0.6% NaCl). In the sample with 0.5% NaCl, a double increase in the percentage of hemolysis
was observed, i.e. 41.7% vs. 18.2%. After incubation in solutions of 0.4%-0.1% NaCl, adding of eucalyptus EO to the
erythrocytes caused an increase of hemolysis (44.5%-50% vs. 98.4%-99.3%).
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Adding of eucalyptus EO in final concentration 10 pg/mL to the erythrocytes caused a significant increase of
hemolysis in the samples with 0.9-0.5% NaCl solutions: 18.0% vs. 1.2% (0.9% NacCl), 28.6% vs. 1.2% (0.8% NaCl),
33.2% vs. 1.4% (0.7% NacCl), 35.7% vs. 1.9% (0.6% NaCl), and 55% vs. 22.7% (0.5% NaCl). In the sample with 0.3-
0.1% NacCl, a difference between the percentage of hemolysis in samples after adding eucalyptus EO to the erythrocytes
compared to the untreated samples was non-significant (90.7%-99.9% vs. 96.7%-99.9%).

Incubation of human erythrocytes with eucalyptus EO in final concentration 5 pg/mL caused a significant increase
of hemolysis in the samples with 0.9-0.5% NacCl solutions: 5.5% vs. 2.7% (0.9% NaCl), 6.5% vs. 3% (0.8% NaCl),
6.6% vs. 3.1% (0.7% NaCl), 13.7% vs. 3.3% (0.6% NaCl), and 26.3% vs. 19.1% (0.5% NaCl). In the sample with 0.4-
0.1% NaCl, a difference between the percentage of hemolysis in samples after adding eucalyptus EO to the erythrocytes
compared to the untreated samples was non-significant (94.1%-97.5% vs. 93.5%-99.5%).

Comparing three doses tested it can be concluded that the highest percentage of hemolysis is obtained after
incubation of human erythrocytes with eucalyptus EO in final concentration 10 pg/mL. In the samples with 0.6% NacCl,
the percentage of hemolysis was 35-fold higher compared to the untreated erythrocytes. In our study, eucalyptus EO
exhibited hemolytic properties after incubation in final concentrations 20, 10, and 5 pg/mL using the human erythrocytes
model. Comparing the three concentrations tested, the safest final concentration of eucalyptus EO was 5 pg/mL causing
the least percentage of hemolysis in samples. Additional studies are required to investigate the anti-hemolytic and
antioxidant activity of this EO using different models in the in vitro study.
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Honey is a sweet food product, under natural conditions, mainly produced by true bees (honey bees), by
processing the flower nectar of honey plants, as well as some secretions found on coniferous leaves. Bees collect honey
in a honeycomb, where it matures. Depending on the raw material from which honey was made, honey is distinguished:
nectar (floral), honeydew, mixed (nectar-honeydew or honeydew-nectar). Honey is a rich source of biologically active
compounds. These product for the sake of high concentration of glucose and fructose may be used a substitute for a
sugar.

The biggest problem with honey is its quality. Like many other food commodities, honey adulteration is common
and it can be direct or indirect. Direct adulteration means that a substance is added directly to honey. Indirect adulteration
happens when honeybees are fed adulterating substance. Such indirect adulteration is extremely difficult to detect.
Moreover, since food regulations remain a bit dodgy, we can never be too sure what we buy - real or fake honey?
However, some easy home tricks to check its purity and ways to spot adulterated honey are proposed.

The aim of study was to check a few simple home tests for honey purity determination and to compare obtained
results with the chosen physicochemical parameters of tested honeys. Eight samples of varietal honeys were used
originated from Podkarpackie region of South-Eastern Poland and Slovakia. Samples were liquefied in water bath at
42 °C. As the negative control commercial artificial honey was used. For the practical of dissolution of honey assessment
of samples were used sensory attempt with water and observation lesions at the time. For the content of glucose,
ascorbic acid and hydroxymethylfurfural (HMF) thereflectometric method (RQflex® 10 with Reflectoquant® tests
strpis, Merck Millipore GERMANY) were used. The water content was analysed by refractometry method.

The content of glucose was relatively the same in all of samples (about 40-50 g/100g of honey). However,
ascorbic acid and HMF contents were more diversed, from 1,25 to 4,1 mg/100g and from 0,345-4mg/100g of honey,
respectively. The water content varied from 17.2 to 21.2 %). The results of simple sensory tests were inconclusive
(ranged between 12 and 120 sec) and were not correlated with physicochemical properties of honeys. It was found that
the simple home detection of adulterated honey is not possible.
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This study describes the interaction of aqueous extracts of leaf extracts obtained from various Thymus
representatives with human erythrocytes. The cell membrane is a diffusion barrier which protects the cell interior.
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Therefore, its structure and functions are susceptible to alterations as a consequence of interactions with foreign species.
Erythrocytes were chosen because although less specialized than many other cell membranes they carry on enough
functions in common with them, i.e. active and passive transport, the production of ionic and electric gradients, etc.
Therefore, their structure can be considered representative of the plasma membrane in general (Suwalsky et al., 2006,
2008). The erythrocytes could be isolated and handled easily so that they could provide a good model for many assays
(Alagawany et al., 2016; Farag and Alagawany, 2018). Additionally, the high concentration of polyunsaturated fatty
acids in the membrane, the high oxygen tension, and redox-active hemoglobin molecules [the source of reactive oxygen
species in erythrocyte] make them a good biological lipid membrane model especially for screening the oxidative stress
conditions induced by various substances (Farag and Alagawany, 2018).

We continue to assess the dose-dependent pro- and antioxidant potential of four species and one interspecific
hybrid of Thymus genus sampled in the western part of Ukraine on human erythrocytes’ model. Thus, the main aim
of our study was to assess the dose-dependent pro- and antioxidant potential of four species and one interspecific
hybrid of Thymus genus sampled in the western part of Ukraine on human erythrocytes’ model. For this purpose, we
used 2-thiobarbituric acid reactive substances (TBARS) as a biomarker of lipid peroxidation used as an assessment of
oxidative stress in erythrocytes’ suspension after incubation with plant extracts in dose 5 mg/mL.

Leaves of Thymus serpyllum L. were collected among the grass on sandy soil in the edge of a pine forest (Baymaky
village, Bilohirya district, Khmelnytsky region, Ukraine; N 50°03°58,9"", E 26°1337,5"", 257 m a.s.l.). Leaves of
Th. pannonicus All. were harvested among grass in the roadside between the two cultivated fields (Syvky village,
Bilohirya district, Khmelnytsky region, Ukraine; N 50°02°09,6"", E 26°13719,2"", 283 m a.s.l.). Leaves of Th. pulegioides
L. were collected among grass nearby land parcels (Syvky village, Bilohirya district, Khmelnytsky region, Ukraine;
N 50°02°02,8"", E 26°14713,9”", 306 m a.s.l.). Leaves of Th.x porcii Borbas (a hybrid between Th. pannonicus and
Th. pulegioides) were sampled in the grass stand, on the side of the footpath of the race track (Medovoi Pechery Str.,
Lviv, Ukraine; N 49°49°15.1”, E 24°05°12.5”, 348 m a.s.l.). Leaves of Th. alpestris Tausch ex A. Kern. were harvested
on the side of the road below the stream, in mountain valley Shumneska (Kvasy village, Rakhiv district, Zakarpattia
region, Ukraine; N 48°09°32.3”, E 24°21°26.4”, 1259 m a.s.l.). Identification of these five taxa was made according to
Nachychko (2014, 2015) and Nachychko and Honcharenko (2016). The voucher herbarium specimens of plants used in
this study were deposited at the Herbarium of M.G. Kholodny Institute of Botany of the National Academy of Sciences of
Ukraine (KW). Plant samples were thoroughly washed to remove all the attached material and used to prepare the extract.

Freshly collected leaves were washed, weighed, crushed, and homogenized in 0.1M phosphate buffer (pH 7.4)
(in proportion 1:19, w/w) at room temperature. The extracts were then filtered and used for analysis. The extracts were
stored at -20 °C until use.

Blood (10-20 ml) was obtained from normal volunteers via venipuncture (4 males and 5 females aged 28-53-years
old). The Research Ethics Committee of Regional Medical Hospital in Gdansk (Poland) approved the study (KB-
31/18). All patients provided written informed consent before the start of the study procedures. Human erythrocytes
from citrated blood were isolated by centrifugation at 3,000 rpm for 10 min and washed two times with 4 mM phosphate
buffer (pH 7.4) and then re-suspended using the same buffer to the desired hematocrit level. Cells stored at 4 °C
were used within 6 h of sample preparation. An erythrocytes’ suspension at 1% hematocrit was incubated with 4
mM phosphate buffer (pH 7.4) (control) and pre-incubated with the extracts (5 mg/mL) at 37 °C for 60 min. This
reaction mixture was shaken gently while being incubated for a fixed interval at 37 °C. For positive control (phosphate
buffer) was used. Erythrocytes’ aliquots were used in the study. The level of lipid peroxidation was determined by
quantifying the concentration of 2-thiobarbituric acid reacting substances (TBARS) with the Kamyshnikov (2004)
method for determining the malonic dialdehyde (MDA) concentration. The pmol of MDA per L was calculated using
1.56:10° mM' cm! as the extinction coefficient.

The mean = S.E.M. values were calculated for each group to determine the significance of the intergroup
difference. All variables were tested for normal distribution using the Kolmogorov-Smirnov and Lilliefors test (p>0.05).
The significance of differences between the values (significance level, p<0.05) was examined using the Kruskal-Wallis
H test (Zar, 1999). All statistical calculation was performed on separate data from each individual with Statistica 8.0
software (StatSoft, Krakow, Poland).

Our results revealed, that the treatment by extracts obtained from various plants belonging to the Thymus genus
in dose 5 mg/mL increased the TBARS level when compared to untreated erythrocytes. The most potent prooxidative
effect was demonstrated by the Th. alpestris, Th. serphyllum, Th. x porcii, and Th. pannonicus compared to phosphate
buffer as control samples (an increase of TBARS content by 82%, 78.7%, 53.7%, and 34.1%, p<0.05, respectively).
The minimum increase of TBARS content in human erythrocytes’ suspension was induced by Th. pulegioides extract
(by 11.2%, p<0,05).

In conclusion, the most potent prooxidative effect was demonstrated by the Th. alpestris, Th. x porcii, and
Th. pannonicus compared to phosphate buffer as a control sample. The minimum increase of TBARS content in human
erythrocyte suspension was induced by Th. pulegioides extract. On the other hand, Th. serphyllum and Th. pulegioides
extracts decreased the TBARS level (by 16.5% and 2.7%, respectively), but these changes were no significant. Further
research is needed to determine the effects of the active compounds of various plants belonging to the Thymus genus
on erythrocytes’ metabolism.
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The genus Thymus consists of approximately 215 species currently recognized (Morales, 2002). These herbaceous
perennials and sub-shrubs distributed in Europe, Northwest Africa, Ethiopia, Asia and Greenland (Morales, 2002;
Bartolucci et al., 2013). It is one of the most widely used genera in folk medicine, where it is popular for its stimulatory
action on all organism functions (Viuda-Martos et al., 2011). These plants possess a variety of activities including
antimicrobial, antioxidant, anti-inflammatory, cytotoxic, analgesic, and anti-diabetic due to the presence of second
metabolites, i.e. flavonoids, phenylpropanoids, tannins, organic acids, terpenoids, and phytosterols (Li et al., 2019).

Thymol (10-64%) is one of the major constituents of the essential oils of thyme (Thymus vulgaris L.), a medicinal
plant with several therapeutic properties (Salehi et al., 2018). These multiple therapeutic effects of thymol are largely
attributed to its anti-inflammatory (via inhibiting recruitment of cytokines and chemokines), antioxidant (via scavenging
of free radicals, enhancing the endogenous enzymatic and non-enzymatic antioxidants and chelation of metal ions),
antihyperlipidemic (via increasing the levels of high-density lipoprotein cholesterol and decreasing the levels of low-
density lipoprotein cholesterol and low-density lipoprotein cholesterol in the circulation and membrane stabilization) (via
maintaining ionic homeostasis) effects (Nagoor Meeran et al., 2017). Thymol also increases the activity of endogenous
antioxidant enzymes, such as superoxide dismutase, catalase, glutathione peroxidase, glutathione-S-transferase, and the
level of other non-enzymatic antioxidants such as vitamin C, vitamin E, and reduced glutathione (Nagoor Meeran and
Prince, 2012), and thereby the total antioxidant status in vivo (Youdim and Deans, 2000).

In the current study, the lipid peroxidation biomarker [2-thiobarbituric acid reactive substances (TBARS)] and
HCl-induced hemolysis of the equine erythrocytes was used for assessing the antioxidant activity of extract obtained
from the leaves of Th. x porcii Borbas (a hybrid between Th. pannonicus and Th. pulegioides).

Leaves of Th. x porcii (a hybrid between Th. pannonicus and Th. pulegioides) were sampled in the grass stand,
on the side of the footpath of the race track (Medovoi Pechery Str., Lviv, Ukraine; N 49°49°15.1”, E 24°05°12.5”, 348 m
a.s.l.). Identification of this species was made according to Nachychko (2014, 2015) and Nachychko and Honcharenko
(2016). The voucher herbarium specimens of plants used in this study were deposited at the Herbarium of M.G.
Kholodny Institute of Botany of the National Academy of Sciences of Ukraine (KW). Plant samples were thoroughly
washed to remove all the attached material and used to prepare the extract. Freshly collected leaves were washed,
weighed, crushed, and homogenized in 0.1M phosphate buffer (pH 7.4) (1:19, w/w) at room temperature. The extracts
were then filtered and used for analysis. The extract was stored at -20 °C until use.

Eighteen healthy adult horses from the central Pomeranian region in Poland (village Strzelinko, N54°30°48.0”
E16°57°44.9”), aged 8.9+1.3 years old, including 6 Hucul ponies, 5 Thoroughbred horses, 2 Anglo-Arabian horses and
5 horses of unknown breed, were used in the current study. All horses participated in recreational horseback riding.
Horses were housed in individual boxes, with feeding (hay and oat) provided twice a day, at 08.00 and 18.00 h, and
water available ad libitum. All horses were thoroughly examined clinically and screened for hematological, biochemical
and vital parameters, which were within reference ranges. The females were non-pregnant.

Blood was drawn from the jugular vein of the animals in the morning, 90 minutes after feeding, while the horses
were in the stables (between 8:30 and 10 AM). Blood was stored in tubes with 3.8% sodium citrate as the anticoagulant
and held on the ice until centrifugation at 3,000 rpm for 5 min to remove plasma. The pellet of blood was resuspended
in 4 mM phosphate buffer (pH 7.4). A volume of 0.1 ml of the plant extract was added to 1.9 ml of clean equine
erythrocytes. For positive control, phosphate buffer was used. After incubation of the mixture at 37°C for 60 min with
continuous stirring, it was centrifuged at 3,000 rpm for 5 min. Erythrocytes aliquots were used in the study.

The level of lipid peroxidation was determined by quantifying the concentration of 2-thiobarbituric acid reacting
substances (TBARS) with the Kamyshnikov (2004) method for determining the malondialdehyde (MDA) concentration.
The acid resistance of erythrocytes was measured spectrophotometrically with 0.1M HCI (Terskov and Gitelson, 1957).
The assay is based on the measuring of the dynamics of erythrocytes disintegration into hemolytic reagent action. The
time of hemolytic reagent action serves as the measure of erythrocyte resistance. The assay mixture contained 5 mL of 1%
erythrocyte suspension and 0.05 mL of 0.1M HCI. The absorbance was read at 540 nm every 30 seconds after 0.1M HCI
adding till the end of hemolysis. The difference of absorbance at the beginning and the end of hemolysis was determined
as 100% (total hemolysis). The disintegration of erythrocytes (%) every 30 seconds was expressed as a curve.
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The mean + S.E.M. values were calculated for each group to determine the significance of the intergroup
difference. All variables were tested for normal distribution using the Kolmogorov-Smirnov and Lilliefors test (p>0.05).
The significance of differences between the values (significance level, p<0.05) was examined using the Mann-Whitney
U test (Zar, 1999). All statistical calculation was performed on separate data from each individual with Statistica 8.0
software (StatSoft, Krakow, Poland).

The Th. x porcii extract caused to increase of TBARS content as a biomarker of lipid peroxidation in the
extract-treated erythrocytes, and these results were statistically significant (by 57.4%, p<0.05). In the control group
(erythrocyte suspension), erythrocytes incubated with 0,1M HCI remained stable and demonstrated slight hemolysis.
The maximum level of hemolysis was (10.6 £ 0.91) %; the total duration of hemolysis was 19 min. When Th. x porcii
extract (5 mg/mL) was added to the erythrocyte suspension, the maximum level of hemolysis occurred after 8.5 min
of incubation with 0,1M HCI (17.91 + 1.87%). The total duration of hemolysis after Th. x porcii extract (5 mg/
mL) incubation was 11.5 min. Our results showed that HCI-induced hemolysis in a typical time-dependent manner.
Therefore, Th. x porcii extract at a concentration of 5mg/mL induced the increase of hemolyzed erythrocytes and
caused to decrease in hemolysis duration.

Our results showed that Th. x porcii extract at a concentration of 5 mg/mL induced the increase of lipid
peroxidation, as well as hemolyzed erythrocytes and caused to decrease in hemolysis duration. Screening of Thymus
species for other biological activities including antioxidant activities, as well as evaluation of dose-dependent manner,
is essential and may be effective for searching the preventive agents in the pathogenesis of some metabolic diseases.
However, further investigation is needed to determine the bioavailability of the active compounds and to determine the
dose and toxicity of these extracts.

This study was supported by The Polish National Agency for Academic Exchange, and we thank them for
supporting our study.
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Essential oils (EOs) are odorous, volatile products of plant secondary metabolism, are which found in many
leaves and stems. They show important biological activities, which account for the development of aromatherapy used
in complementary and alternative medicine (Chao et al., 2017). Tea tree oil (TTO) is an essential oil, steam-distilled
from the Australian native plant, Melaleuca alternifolia. The primary uses of tea tree oil have historically capitalized on
the antiseptic and anti-inflammatory actions of the oil (Carson et al., 2006). Terpinen-4-ol is a major TTO component
that exhibits strong antimicrobial and anti-inflammatory properties. Tea tree oil exerts antioxidant activity and has been
reported to have broad-spectrum antimicrobial activity against bacterial, viral, fungal, and protozoal infections affecting
skin and mucosa. It also accelerates the wound healing process and exhibits anti-skin cancer activity (Pazyar et al.,
2013; Wu et al., 2012; Sharifi-Rad et al., 2017). Nonetheless, it has been acknowledged that EOs show toxic activities
when applied to different cell populations, including fibroblasts, epithelial cells, monocytes, and neutrophils (Carson et
al., 2002; Bakkali et al., 2008).

This study aimed to evaluate and compare the effects and three doses (final concentrations were 20, 10, and
5 png/mL) of tea tree oil (TTO) on the hemolysis parameters of human erythrocytes, as the step towards possible
application as the anti-hemolytic agent.

The venous blood (10-20 ml) was obtained from normal volunteers via venipuncture (7 females aged 23—36-years
old). The Research Ethics Committee of Regional Medical Chamber in Gdansk (Poland) approved the study (KB-
31/18). All patients provided written informed consent before the start of the study procedures. Human erythrocytes
from citrated blood were isolated by centrifugation at 3,000 rpm for 10 min and washed two times with 4 mM phosphate
buffer (pH 7.4) and then re-suspended using the same buffer to the desired hematocrit level. Cells stored at 4 °C were
used within 6 h of sample preparation. The blood sample (4.9 mL, 4.95 mL, and 4.99 mL, respectively) was incubated
with 0.1, 0.05, and 0.01 mL of TTA, respectively (final concentrations were 20, 10, and 5 pg/mL) at 25 °C for 15 min.
This reaction mixture was shaken gently while being incubated for a fixed interval at 25 °C. Samples were removed at
20 min of storage for analysis. The untreated erythrocyte samples were used as the control sample.

The osmotic-induced hemolysis of erythrocytes was measured spectrophotometrically with different 0.1-0.9%
NaCl solutions (Marianska et al., 2013). The assay is based on the measuring of the percent of erythrocytes disintegration
into hemolytic reagent action (0.1-0.9% NaCl). The assay mixture contained 2.5 mL of NaCl solutions and 0.05 mL of
1% erythrocyte suspension. The absorbance was read at 540 nm. The absorbance of the samples contained erythrocytes
with distilled water was determined as 100% (total hemolysis). The disintegration of erythrocytes (%) at different NaCl
solutions was expressed as a curve. All statistical calculations were performed on separate data from each individual
with STATISTICA 8.0 software (StatSoft, Krakow, Poland).

Treatment of the human erythrocytes by TTA in final concentration 20 pg/mL caused a statistically significant
increase of hemolysis in the samples with 0.9-0.5% NaCl solutions: 20.2% vs. 4.1% (0.9% NaCl), 26.4% vs. 4.3%
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(0.8% NaCl), 27.5% vs. 5.6% (0.7% NacCl), 32.9% vs. 5.7% (0.6% NacCl), and 36.8% vs. 18.2% (0.5% NacCl). The
increase of hemolysis was 4.9-fold (0.9% NaCl), 6.1-fold (0.8% NaCl), 4.9-fold (0.7% NacCl), 5.8-fold (0.6% NaCl),
2-fold (0.5% NaCl), respectively. In the sample with 0.4-0.1% NacCl, a difference between the percentage of hemolysis
in samples after adding TTO to the erythrocytes compared to the untreated samples was non-significant (83.7%, 88.1%,
91.9%, and 94.6% vs. 98.4%, 98.5%, 99%, and 99.3%). In the sample with 0.4-0.1% NaCl, TTO in final concentration
20 pg/mL exhibited anti-hemolytic activity after the treatment of human erythrocytes.

TTO in final concentration 10 pg/mL caused a significant increase of hemolysis in the samples with 0.9-0.5%
NaCl solutions: 8.3% vs. 1.23% (0.9% NaCl), 12.6% vs. 1.23% (0.8% NaCl), 16.6% vs. 1.5% (0.7% NaCl), 20.9% vs.
1.97% (0.6% NacCl), and 24.2% vs. 22.7% (0.5% NacCl). The increase of hemolysis was 6.7-fold (0.9% NacCl), 10.2-fold
(0.8% NaCl), 11.3-fold (0.7% NacCl), 10.7-fold (0.6% NaCl), 1.1-fold (0.5% NaCl), respectively. After incubation in
solutions of 0.4%-0.1% NaCl, adding of TTO to the human erythrocytes caused the decrease of hemolysis (by 1.2%,
4,3%, 3.9%, and 1.6%, respectively).

Exposure of human erythrocytes to the TTO in final concentration 5 pg/mL caused an anti-hemolytic effects.
In the sample with 0.9-0.5% NaCl, a difference between the percentage of hemolysis in samples after adding the
TTO to the human erythrocytes compared to the untreated samples was non-significant (4.2%, 6.3%, 7.1%, 8.5%, and
22.5% vs. 2.73%, 2.97%, 3.1%, 3.33%, and 19.14%, respectively). Incubation of human erythrocytes with TTO in final
concentration 5 pg/mL caused a significant decrease of hemolysis in the samples with 0.4-0.1% NaCl solutions: 83.7%
vs. 93.5% (0.4% NacCl), 93.5% vs. 96.3% (0.3% NacCl), 98.3% vs. 99.2% (0.2% NaCl), and 98.8% vs. 99.5% (0.1%
NaCl). The decrease of hemolysis was 10.4% (0.4% NaCl), 2.9% (0.3% NacCl), 0.8% (0.2% NacCl), and 0.71% (0.1%
NaCl), respectively.

Overall, TTO seems to be well tolerated by human erythrocytes down to a concentration of 5 pg/mL; higher
quantities of this TTO determined increasing impairment in a concentration-dependent manner as shown by the results
of the erythrogram models. This trend strengthens the necessity to test the toxic effects of exogenous compounds directly
on the erythrocytes when the aim is to use them in the biological membrane model. The overall findings regarding the
effects of the essential oil derived from M. alternifolia are similar to the ones reported for human monocytes and
polymorphonuclear neutrophils (Caldefie-Chézet et al., 2004). Additional in vitro dose-dependent trials are needed
to confirm the effectiveness of this oil. It is a potent antioxidant for the future development of complementary and
alternative medicine-based aromatherapy.

Kaverinska A. 1.

EFFECT OF NERVOUS SYSTEM TYPE ON PECULIARITIES
OF HEART ACTIVITY REGULATION ASSESSED BY HRV METHOD
V. N. Karazin Kharkiv National University
4, Svobody Sq., Kharkiv, 61022, Ukraine
kaverinskaanna@gmail.com

The problem of the peculiarities of the effect of emotional stress on a person becomes more and more important
due to the increasing factors that cause it. This is especially true for young people, due to the increased stress of their
nervous system. In such circumstances, the study of the features of the response of the nervous system to emotional load
is relevant. Heart rate variability (HRV) allows you to quantify the impact of emotional stress.

The study was conducted on a group of 36 conditionally healthy student volunteers of 1 course of biological
faculty. Aysenck testing was performed to detect the type of nervous system. The testing allowed to distinguish four
groups: group I — strong balanced mobile (5 people), group II — strong unbalanced mobile (14 people), group III — strong
balanced inert (5 people). Group IV — weak unbalanced inert (12 people).

Students went through two stages of the study. The first was an assessment of HRV during the semester (February —
April 2019), and the second - during the session, in the interval between the two exams (May 2019).

The experiment was conducted on the basis of the Laboratory of Electrophysiological Research, Department
of Human and Animal Physiology, V. N. Karazin Kharkiv National University using the CardioLab KhI-Medica
electrocardiographic computer complex. (Kpacuaos, 2014) HRV assessment was performed using a standard breath test
protocol. (Pabouas rpymma Eporefickoro kapauonorud. 00-Ba, 1999)

The data were analyzed for compliance with the normal Shapiro-Wilkie criterion. (®emopos, 2000) If this
criterion was met, further statistical analysis was performed using the Student-Fisher criteria.

HRYV indices for different types of nervous system vary depending on strength, mobility and stability. In the pre-
session period it was found that: the activity index of regulatory systems (ITAPC) in the mobile type of the nervous
system increases, and in the inert decreases; an indicator that reflects mainly the activity of the hormone level of cardiac
regulation (VLF (very low frequency)), decreases in the weak type of nervous system and increases in the strong.

During examinations, the strong nervous system is characterized by a decrease in the VLF index and a weak one
by an increase, which indicates the activity of the hormonal link of regulation. Vagosympathetic interaction index — LF /
HF (low frequency / high frequency), which reflects the balance of sympathetic and parasympathetic departments ANS,
for a balanced type of nervous system is characterized by an increase compared to the period between exams, and for
the unbalanced — a decrease.
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PROTEIN DAMAGE IN THE MUSCLE TISSUE OF THE RAINBOW TROUT
(ONCORHYNCHUS MYKISS WALBAUM) AFTER TREATMENT BY LEAF EXTRACTS
OF CAMELLIA JAPONICA L. CULTIVARS (THEACEAE D. DON)
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Algae, herbs, plant extracts rich in polyphenols, green tea extracts and essential oils are also used in aquaculture
for immune enhancement and improved disease resistance (Amar et al., 2004; Nootash et al., 2013). Assessing
antioxidant modulation about nutrition is very important. The development of prooxidative and antioxidant responses
is an important step for a better understanding of nutritional modulation of the antioxidant response. The techniques
for assessment of oxidative stress biomarkers provide more possibilities for the investigation of the fish response,
especially lipid peroxidation and oxidatively modified proteins in the study in vitro (Kharchenko et al., 2017, 2018).

The oxidative modification of proteins by reactive species, especially reactive oxygen species, is formed through
a large number of physiological and non-physiological reactions. An increase in the rate of their production or a decrease
in their rate of scavenging will increase the oxidative modification of cellular molecules, including proteins (Stadtman
and Levine, 2000).

For the most part, oxidatively modified proteins are not repaired and must be removed by proteolytic degradation,
a process that normally proceeds very efficiently, from microorganisms to mammals. In eukaryotes, removal is usually
carried out by the proteasome, which selectively degrades oxidatively modified proteins, whether they are damaged
by reactive oxygen species or specifically oxidized by cellular regulatory processes (Levine, 2002). Accumulation
of modified proteins disrupts cellular function either by loss of catalytic and structural integrity or by interruption of
regulatory pathways (Stadtman and Levine, 2000).

Although pharmacological activities of extracts from various parts of Camellia L. species were well investigated,
studies regarding its protective effects against oxidative damage in the muscle tissue of the rainbow trout (Oncorhynchus
mykiss Walbaum) have not yet been undertaken. Therefore, we focused on investigating the in vitro antioxidant effect
of leaf extracts of Camellia japonica cultivars. Consequently, this study aimed to evaluate the oxidative damage of
proteins (aldehydic and ketonic derivatives as biomarkers) in the muscle tissue of rainbow trout after incubation with
extracts obtained from leaves of various Camellia japonica cultivars, i.e. ‘Kramer’s Supreme’, ‘C.M. Wilson’, ‘La
Pace’, ‘Mrs. Lyman Clarke’, ‘Benikarako’, ‘Fanny Bolis’.

The leaves of Camellia japonica plants cultivated under glasshouse conditions were sampled at M.M. Gryshko
National Botanic Garden (Kyiv, Ukraine). Freshly collected leaves were washed, weighed, crushed, and homogenized
in 100 mM sterile phosphate buffer saline solution (pH 7.2) (in ratio 1:19, w/w) at room temperature. The extracts were
then filtered and investigated. All extracts were stored at -20°C until use.

Clinically healthy rainbow trout with a mean body mass of 80-120 g were used in the experiments. The experiments
were performed in water at 14.5 £ 0.5°C and pH 7.2-7.4. The dissolved oxygen level was about 9 ppm with additional
oxygen supply, with a water flow of 25 L/min, and a photoperiod of 12 h per day. The same experimental conditions
were used during the whole research. The water parameters were maintained under constant surveillance. The fish were
held in square tanks (150 fish per tank) and fed commercial pelleted diet.

The muscle tissue samples were homogenized in ice-cold buffer (100 mM Tris-HCI, pH 7.2) using a glass
homogenizer immersed in an ice water bath. Homogenates were centrifuged at 3,000 g for 15 min at 4°C. After
centrifugation, the supernatant was collected and frozen at —20°C until analyzed. Protein contents were determined
with the method described by Bradford (1976) with bovine serum albumin as a standard. Absorbance was recorded at
595 nm. All enzymatic assays were carried out at 22 + 0.5°C using a Specol 11 spectrophotometer (Carl Zeiss Jena,
Germany). The enzymatic reactions were started by adding the tissue supernatant.

The supernatant of the muscle tissue was used to incubate with leaf extracts of various cultivars of C. japonica (in
aratio of 19:1) at room temperature. The positive control group (trout muscle tissue) was incubated with 100 mM Tris-
HCI buffer (pH 7.2) (in a ratio of 19:1). The incubation time was 2 hours. Lipid peroxidation biomarker was evaluated
in the incubated homogenate (control group and in samples with extracts of various cultivars of C. japonica).

To evaluate the protective effects of the extract against free radical-induced protein damage, a carbonyl derivatives
content of protein oxidative modification (OMP) assay based on the spectrophotometric measurement of aldehydic
and ketonic derivatives in the samples was performed. The rate of protein oxidative destruction was estimated from
the reaction of the resultant carbonyl derivatives of amino acid reaction with 2,4-dinitrophenylhydrazine (DNFH) as
described by Levine and co-workers (1990) and as modified by Dubinina and co-workers (1995).

The mean + S.E.M. values were calculated for each group to determine the significance of the intergroup
difference. All variables were tested for normal distribution using the Kolmogorov-Smirnov and Lilliefors test (p>0.05).
The significance of differences (significance level, p<0.05) was examined using the Kruskal-Wallis test by ranks (Zar,
1999). All statistical calculation was performed on separate data from each individual with Statistica 8.0 software
(StatSoft, Krakow, Poland).
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When muscle tissue was incubated with leaf extracts of various C. japonica cultivars, the aldehydic derivatives
level was ranged to the value of the control group. Moreover, all extracts increase the aldehydic derivatives level in the
extracts-treated muscle tissue (from 1.7% for Camellia japonica ‘C.M. Wilson’ to 5.4% for Camellia japonica ‘La Pace’,
respectively), but these differences were not statistically significant. The crude extracts were also analyzed for their anti-
oxidant efficacy by the determination of their inhibitory effect of protein oxidative damage, i.e. ketonic derivatives in the
muscle tissue of the rainbow trout. Among the six plant extracts, C. japonica ‘La Pace’ exhibited the highest inhibitory
effect (the decrease of ketonic derivatives was 28.2%, p<0.05 compared to the control group). The C. japonica ‘Beni-
karako’, C. japonica L. ‘Fanny Bolis’, and C. japonica ‘Kramer’s Supreme’, and C. japonica ‘C.M. Wilson’ exhibited
levels of ketonic derivatives (14.44+0.66), (14.02+0.97), (13.16+0.66), (12.90+0.63) nmol per mg protein, respectively,
compared to the value in the control group (14.66+0.69 nmol per mg protein), as shown in Fig. 1B. The level of ketonic
derivatives of oxidatively modified proteins in the sample with C. japonica ‘Mrs. Lyman Clarke’ was increased by 2.8%
(p>0.05) compared to controls. The least level of ketonic derivatives is attributed to C. japonica ‘La Pace’ extract.

Although the precise mechanisms responsible for effects of Camellia japonica and its cultivars on protein
oxidative damage remain to be explored more, it might be related to some components such as catechins, flavonols,
phenolic acids of plant pigments. Polyphenols are a diverse group of naturally occurring compounds with different
biological functions. Many polyphenols such as catechins can regulate antioxidant reactions (Tang et al., 2019; Zhao
etal., 2019).

In conclusion, the present results indicate that using extracts derived from leaves of various Camellia japonica
cultivars to incubation with the muscle tissue of rainbow trout leads to a decrease of protein oxidatively damage.
To obtain further insights into this important issue, more work should also be performed to evaluate whether the C.
Japonica cultivars’ effect on different oxidative stress biomarkers in fish tissues was in a time-course manner. Based
on our observations, we hypothesize that Camellia japonica may be used as a supplementary/dietary antioxidant agent
in aquaculture for protection against complications arising from oxidative stress as it can be easily obtained and is not
expensive. Furthermore, the use of such plant products as antioxidants and immunostimulants in aquaculture systems
may also have environmental value because of their biodegradability.

The authors are grateful to The Visegrad Fund for supporting our study.
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There are lots of factors that affect intestinal absorption of drugs, but it has been demonstrated that active efflux
of drugs by transporters is one of the most important factors that can regulate bioavailability of drugs. Dextrin is a low-
toxic transporter and can have a positive effect on the absorption of substances in blood plasma. Taurine is used as an
active ingredient in drugs and supplements. Hence, taurine transport based on dextrin binding may improve its intake
and absorption into blood.

As transporters modified dextrin polymers with particle size 10-80 nm (sol) and 500-800 mn (gel) were used.
Experiments were performed on male 200-250 g Wistar rats. They were divided into five groups. Animals of control
group recieved perorally water. The first experimental group rats were injected with 100 mg/kg water solution of
taurine. Animals of the second (sol) and the third experimental (gel) groups were injected perorally water solution of
dextrin-taurine associate in 100 mg/kg dose. Rats of the fourth experimental group were injected only with dextrin.
Rats were decapitated after 30 min. Blood cells were precipitated by centrifugation, blood proteins were precipitated
with 20 % water solution of sulfosalicylic acid. Amino acids were derivatized with 2,4-dinitro-1fluoro-benzene. Amino
acid separation was performed under gradient elution with HPLC Dionex, equipped with spectrofotometric detector,
chromatographic column Luna C18 250x4,6 mm. Mobile phase was a mixture of 0,02 M NaH,PO, with pH 2.0 and
acetonitrile. Elution speed was — 1 ml/min. Amino acid derivates were detected at A, =350 nm. Chromatographic
parameters and statistics were analyzed by Chromeleon Software.

It turned out that peroral taurine administration increases its concentration on 33,8 % on 30 minute. Taurine
concentration in the second experimental group was higher on 62,6 % than in control and on 21,6 % higher than in
the first experimental group. In rat blood of the third experimental group taurine concentration was the same as in
the first, and in the fourth experimental group taurine concentration was the same as in control. Increasing of taurine
concentration in rat blood leads to decreasing of glutamine, histidine, methionine, aspartic and glutamic acid, lysine,
alanine, valine, serin, leucine and isoleucine concentrations. Conversely, increasing of taurine concentration in rat blood
leads to increasing of glycine and ornithine concentrations.
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Hence, taurine concentration in rat blood of the third experimental groups was the highest, modified dextrin
polymer with particle size 10-80 nm can be potentially used as a transporter.

Makarova M.

THE FEATURES OF THE AUTONOMIC NERVOUS SYSTEM STATE
AND ATTENTION CONCENTRATION LEVEL OF THE FIRST-YEAR STUDENTS
WITH MILD EVENING CHRONOTYPE AND DIFFERENT STATES OF HEALTH
V.N. Karazin Kharkiv National University
4, Svobody Sq., Kharkiv, 61022, Ukraine
makarova.margot@gmail.com

The students’ attention state is one of the most important factors affecting the efficiency of their studying. This
characteristic is known to depend on a variety of parameters. Moreover, for a first-year student it is defined not only by
individual studying experience, but also by adaptive abilities of an organism. Mild evening chronotype is considered
as a transitional group between distinct evening chronotype and neutral one. There is still no clear understanding if the
mild evening chronotype is a separate group.

The research was conducted at the department of human and animal physiology at V.N. Karazin Kharkiv National
University. The examinations were held in October and November of 2018 and 2019, on Wednesdays at 13.40. There
were no tests, practical or laboratory classes in the curriculum. 34 first-year students of the biological faculty at
V.N.Karazin Kharkiv National University were examined. All of them had mild evening chronotype.

The chronotype has been assessed with the Ostberg questionnaire modified by S.I.Stepanova (Ctrenanosa, 1989),
the state of the autonomic nervous system has been assessed with the Teslenko “sitting-standing” test (Uepkacosa,
2010), the state of attention has been assessed with the Burdon-Anfimov test (Auaponnukosa, 2011).

At first, all students have been divided into two groups based on the state of their health. There are 20 healthy
students and 14 students with chronic diseases. The normality of data distribution has been checked with the Shapiro-
Wilk test. As these groups are small, the non-parametric statistical criteria have been used for the analysis, namely
the U Mann-Whitney test and the Spearman correlation coefficient. The statistical analysis has been conducted in
RStudio, R version 3.6.2 (Maii6opona, 2019). The statistical criteria have been calculated according to the 95 % level
of significance.

Using the Teslenko test, the following coefficients have been obtained: healthy students 3,35+0,67 before the
attention test and 3,50+0,61 after; students with chronic diseases 3,43+0,85 before the attention test and 3,21+0,7 after.
That means that the autonomic nervous system state of all participants has been quite close to the balance between
sympathetic and parasympathetic divisions. There are no statistically significant differences in the autonomic nervous
system state between the groups. The attention accuracy, the levels of both the attention concentration and the attention
productivity have been assessed as high for the 90 % of the participants. There are no statistically significant differences
in those parameters between the groups.

For the group of healthy students, two association bonds have been identified, namely backward bonds of low
density between the autonomic nervous system state and the attention concentration and between the autonomic
nervous system state and the attention productivity (r=-0,30 and r=-0,31, respectively). For the group of students with
chronic diseases, three association bonds have been identified, namely backward bonds of medium density between
the autonomic nervous system state and the attention accuracy, between the autonomic nervous system state and the
attention productivity (r=-0,45 and r=-0,40, respectively), and a backward bond of low density between the autonomic
nervous system state and the attention concentration (r=-0,39).

To sum up, in the given research conditions the examined students with mild evening chronotype have had the
balanced state of the autonomic nervous system regardless of the state of their health. It should be mentioned, that both
groups of students with mild evening chronotype have quite similar characteristics, both the attention concentration and
the state of autonomic nervous system.

Scientific supervisor — Koba L.V., Candidate of Biological Sciences, Associate Professor at the Departement of
Human and Animal Physiology, V.N. Karazin Kharkiv National University
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AFTER IN VITRO TREATMENT WITH SANSEVIERIA CAULESCENS N.E.BR. EXTRACT
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Many medicinal plants have been investigated for their beneficial use as antioxidants or sources of antioxidants
using presently available experimental techniques (Dkhil et al., 2016; Xiao et al., 2018). In the current study, attention
was focused on Sansevieria Thunb., a genus with diverse ethnobotanical uses in its geographical distribution range,
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which occupies an important place among plant genera applied for the treatment of a broad spectrum of diseases and
disorders (Watt and Breyer-Brandwijk, 1962; Khalumba et al., 2005; Kiringe, 2006; Buyun et al., 2016; Karamova et
al., 2016; Maryniuk et al., 2017-2019).

The erythrocytes of mammals represent a good model to evaluate the cytotoxicity of molecules, organic
and inorganic, natural or synthetic, by cellular damage measure (Pagano and Faggio, 2015). Additionally, the high
concentration of polyunsaturated fatty acids in RBCs membrane, the high oxygen tension, and redox-active hemoglobin
molecules [the source of reactive oxygen species in erythrocyte] make them a good biological lipid membrane model
especially for screening the oxidative stress conditions induced by various substances (Farag and Alagawany, 2018).

Therefore, the main goal of the present study was to evaluate the level of the 2-thiobarbituric acid reactive
substances (TBARS) as lipid peroxidation biomarker, aldehydic and ketonic derivatives of oxidatively modified
proteins, and total antioxidant capacity in the equine erythrocytes’ suspension induced by treatment of leaf extracts
obtained from Sansevieria caulescens N.E.Br.

The leaves of Sansevieria caulescens plants, cultivated under glasshouse conditions, were sampled at M.M.
Gryshko National Botanic Garden (NBG), National Academy of Science of Ukraine. Freshly collected leaves were
washed, weighed, crushed, and homogenized in 0.1M phosphate buffer (pH 7.4) (1:19, w/w) at room temperature. The
extract was then filtered and investigated for its antioxidant capacity. The extract was stored at -20°C until use.

Eighteen healthy adult horses from the central Pomeranian region in Poland (village Strzelinko, N54°30°48.0”
E16°57°44.9”), aged 8.9 1.3 years old, including 6 Hucul pony, 5 Thoroughbred horses, 2 Anglo-Arabian horses and 5
horses of unknown breed, were used in this study. All horses participated in recreational horseback riding. Horses were
housed in individual boxes, with feeding (hay and oat) provided twice a day, at 08.00 and 18.00 h, and water available
ad libitum. All horses were thoroughly examined clinically and screened for hematological, biochemical and vital
parameters, which were within reference ranges. The females were non-pregnant.

Blood samples were taken simultaneously in all horses from the jugular vein in the morning, 90 minutes after
feeding, while the horses were in the stables (between 8:30 and 10 AM). Whole blood was stored in sterile tubes
with sodium citrate as the anticoagulant and held on the ice until centrifugation at 3,000 rpm for 5 min at 4°C using
a refrigerated centrifuge to remove plasma. The separated erythrocytes were washed three times in 4 mM phosphate
buffer saline (PBS), pH 7.4. After centrifugation, the supernatant and the buffy coat were carefully removed with each
wash. Washed erythrocytes were finally re-suspended to the desired hematocrit level in 4mM PBS. The erythrocytes
were stored at 4°C and used within 2 h of sample preparation. A volume of 0.1 ml of the extract was added to 1.9 mL of
clean equine erythrocyte suspension. For positive control, PBS was used. After incubation of the mixture at 37°C for 60
min with continuous stirring, it was centrifuged at 3,000 rpm for 5 min. Erythrocytes aliquots were used in the study.

The most important product of lipid peroxidation reacting with 2-thiobarbituric acid (TBA) is malonic dialdehyde
(MDA) (Lykkesfeldt, 2007). Therefore, the lipid peroxidation was determined by quantifying the concentration of
TBARS by Kamyshnikov (2004) for determining the malonic dialdehyde (MDA) concentration. To evaluate the
protective effects of the extract against free radical-induced protein damage, a carbonyl derivatives content of protein
oxidative modification (OMP) assay based on the spectrophotometric measurement of aldehydic and ketonic derivatives
in the samples was performed. The rate of protein oxidative destruction was estimated from the reaction of the resultant
carbonyl derivatives of amino acid reaction with 2,4-dinitrophenylhydrazine (DNFH) as described by Levine and co-
workers (1990) and as modified by Dubinina and co-workers (1995). The TAC level in the sample was estimated
by measuring the 2-thiobarbituric acid reactive substances (TBARS) level after Tween 80 oxidation. This level was
determined spectrophotometrically at 532 nm (Galaktionova et al., 1998). The mean + the standard error of the mean
(S.E.M.) values were calculated for each group to determine the significance of the intergroup difference. All variables
were tested for normal distribution using the Kolmogorov-Smirnov and Lilliefors test (p>0.05). To find significant
differences (significance level, p<0.05) between groups, the Mann—Whitney U test by ranks was applied to the data
(Zar, 1999). All statistical analyses were performed using Statistica 8.0 software (StatSoft, Krakow, Poland).

In a present study, we have studied the influence of extracts derived from leaves of S. caulescens on the TBARS
level as biomarker of lipid peroxidation, aldehydic and ketonic derivatives of oxidatively modified proteins and the
total antioxidant capacity in the equine erythrocytes’ suspension after incubation with the extract obtained from leaves
of S. caulescens in vitro culture. There were no significant changes for TBARS level between the value in the control
group and in the equine erythrocytes’ suspension after incubation with extracts derived from leaves of S. caulescens
(35.88+3.02 umol/L vs. 35.04+2.31 umol/L).

Similarly, the level of aldehydic and ketonic derivatives of oxidatively modified proteins was non-significantly
changed in the equine erythrocytes’ suspension incubated with an extract obtained from the leaves of S. caulescens
(31.16+1.89 nmol/mL vs. 29.77+1.17 nmol/mL for aldehydic derivatives, 39.47+2.20 nmol/mL vs. 36.75+1.73 nmol/
mL for ketonic derivatives of oxidatively modified proteins).

The total antioxidant capacity (TAC) determines the ability of a tested material to neutralize oxygen-free radical
specific form, irrespectively to the specific antioxidant activity of present antioxidants (Wang et al., 1997). Our results
showed that extract of S. caulescens efficiently increased the TAC level by 1% (p>0.05) due to inhibited the Fe*"/
ascorbate-induced oxidation of Tween 80, resulting in a decrease in the TBARS level.
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Taking into account existing experimental evidence, it is reasonable to assume that secondary plant metabolites,
i.e. polyphenolic compounds in the extract of Sansevieria caulescens may contribute to the antioxidant activity.
In conclusion, the antioxidative and prooxidative mechanism of various Sansevieria species in equine erythrocyte
suspension will be further studied in detail. The obtained information may be useful in the clinical usage of plants
in medicine and veterinary. Finally, these findings justify the traditional uses of Sansevieria plants for therapeutic
purposes.

The authors are grateful to The Visegrad Fund for supporting our study
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BY TREATMENT OF EXTRACT OBTAINED FROM BEGONIA SANGUINEA RADDI LEAVES

M.M. Gryshko National Botanic Garden, National Academy of Science of Ukraine, Kyiv, Ukraine
Tymiryazevska Str., 1, Kyiv, 01014, Ukraine
’Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
Arciszerwski Str. 22b, 76-200 Stupsk, Poland
e-mail: tkachenko@apsl.edu.pl

The study of antioxidant defenses of the plants is essential for evaluating and improving human and animal
health. Plants synthesize various low molecular weight compounds with antioxidant properties (Brainina et al., 2019).
Plant secondary metabolites are well known for their antioxidant properties. Antioxidants are micronutrients possessing
the potential to either scavenge reactive oxygen species (ROS) directly or prevent their generation.

Begonia L. is a mega-diverse genus containing more than 1800 species, with a very high proportion of
microendemics and hotspots of diversity in the Andes and Southeast Asia (Hughes et al., 2018). The first living plant
in Begonia was introduced to Europe during the eighteenth century, and thereafter over 400 natural species have been
introduced for horticulture and many cultivars have been developed (Tebbitt, 2005). They are used as garden plants and
potted plants, in hanging baskets, and as greenhouse flowers, as well as potherbs or leaf vegetables in many parts of the
world. The roots and tubers of some species have been reported to possess antimicrobial activities and are used to treat
various ailments (Sakhanokho et al., 2013).

In the current study, a crude water extract from the leaves of Begonia sanguinea Raddi was assessed for
antioxidant activities using the oxidative stress biomarkers (2-thiobarbituric acid reacting substances as a biomarker of
lipid peroxidation, carbonyl derivatives as biomarkers of protein oxidative modification, the total antioxidant capacity)
in the equine erythrocytes’ model.

The leaves of B. sanguinea Raddi plants, cultivated under glasshouse conditions, were sampled at M.M. Gryshko
National Botanic Garden (NBG), National Academy of Science of Ukraine. Our current scientific project has been
undertaken in the frame of the cooperation program between the Institute of Biology and Earth Sciences (Pomeranian
University in Slupsk, Poland) and NBG, aimed at assessment of medicinal properties of tropical plants has encompassed
some tropical mega-diverse genera, including genus Begonia with a near pantropical distribution.

Freshly collected leaves were washed, weighed, crushed, and homogenized in 0.1M phosphate buffer (pH 7.4)
(in ratio 1:19, w/w) at room temperature. The extracts were then filtered and used for analysis. All extracts were stored
at -20°C until use.

Eighteen healthy adult horses from the central Pomeranian region in Poland (village Strzelinko, N54°30°48.0”
E16°57°44.9”), aged 8.9 1.3 years old, including 6 Hucul ponies, 5 Thoroughbred horses, 2 Anglo-Arabian horses and
5 horses of unknown breed, were used in this study. All horses participated in recreational horseback riding. Horses
were housed in individual boxes, with feeding (hay and oat) provided twice a day, at 08.00 and 18.00 h, and water
available ad libitum. All horses were thoroughly examined clinically and screened for hematological, biochemical and
vital parameters that were in the reference ranges. The females were non-pregnant.

Blood was drawn from the jugular vein of the animals in the morning, 90 minutes after feeding, while the horses
were in the stables (between 8:30 and 10 AM). Blood was stored in tubes with sodium citrate as the anticoagulant and
held on the ice until centrifugation at 3000 rpm for 5 min to remove plasma. The pellet of blood was resuspended in 4
mM phosphate buffer (pH 7.4). A volume of 0.1 ml of the plant extract was added to 1.9 ml of clean equine erythrocytes
or 1.9 ml of plasma. For positive control, phosphate buffer was used. After incubation of the mixture at 37°C for 60
min with continuous stirring, it was centrifuged at 3,000 rpm for 5 min. Erythrocytes aliquots were used in the study.

The level of lipid peroxidation was determined by quantifying the concentration of 2-thiobarbituric acid
reacting substances (TBARS) with the Kamyshnikov (2004) method for determining the malonic dialdehyde (MDA)
concentration. This method is based on the reaction of the degradation of the lipid peroxidation product, MDA, with
TBA under high temperature and acidity to generate a colored adduct that is measured spectrophotometrically.

To evaluate the protective effects of the extract against free radical-induced protein damage in equine erythrocytes,
a carbonyl derivatives content of protein oxidative modification (OMP) assay based on the spectrophotometric
measurement of aldehydic and ketonic derivatives in the erythrocytes’ suspension was performed. The rate of protein
oxidative destruction was estimated from the reaction of the resultant carbonyl derivatives of amino acid reaction with
2,4-dinitrophenylhydrazine (DNFH) as described by Levine and co-workers (1990) and as modified by Dubinina and
co-workers (1995).
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The total antioxidant capacity (TAC) level in the sample was estimated by measuring the 2-thiobarbituric acid
reactive substances (TBARS) level after Tween 80 oxidation. This level was determined spectrophotometrically at
532 nm (Galaktionova et al., 1998).

The mean £ S.E.M. values were calculated for each group to determine the significance of the intergroup difference.
All variables were tested for normal distribution using the Kolmogorov-Smirnov and Lilliefors test (p>0.05). The
significance of differences between the parameters (significance level, p<0.05) was examined using the Mann-Whitney
U test (Zar, 1999). All statistical calculation was performed on separate data from each individual with Statistica 8.0
software (StatSoft, Krakow, Poland).

The extract influence during incubation with erythrocyte suspension caused a non-considerable decrease of
TBARS level (by 10 %, p>0.05), as well as the content of aldehydic and ketonic derivatives of oxidatively modified
proteins was decreased (by 9.9 and 12.7 %, p>0.05, respectively) compared to control sample. Interestingly, the decrease
of the oxidative stress biomarkers was caused by statistically significant TAC enhancement by 48.9 % (p<0.05)

Many studies have suggested that plant secondary metabolites obtained from Begoniaceae representatives are
responsible for their antioxidant activity. Literature data confirmed that extracts from various parts of the Begonia
plants exhibited strong antioxidant properties, effectively deactivating the stable, synthetic DPPH radical (1,1-diphenyl-
2-picrylhydrazyl). For example, Indrakumar and co-workers (2014) have evaluated the antimicrobial and in vitro
antioxidant potential of extracts of B. dipetala. The DPPH radical scavenging activity was higher (93.3 %) when the
concentration was increased. The reducing power of the extract increased with the increasing concentration. The in vitro
antioxidant studies indicate that the ethanolic extract of B. dipetala has significant antioxidant activity (Indrakumar et
al., 2014).

The results of this research indicated that crude extract obtained from B. sanguinea leaves has an effective
antioxidant effect after the treatment of a suspension of equine erythrocytes lysed. The protective effect of B. sanguinea
extract is evident by amelioration in the increase of total antioxidant capacity with suppression of lipid peroxidation
biomarker (TBARS level), as well as aldehydic and ketonic derivatives of oxidatively modified proteins. The pronounced
effect of B. sanguinea leaf extract, probably, could be attributed to its secondary metabolites content, e.g. polyphenols
and flavonoids contents. Further investigations need to be carried out to isolate and identify the antioxidant compounds
present in the plant extract.

The authors are grateful to The Visegrad Fund for supporting our study.
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The genus Thymus consists of approximately 215 species currently recognized (Morales 2002). It is one of the
most widely used genera in folk medicine, where it is popular for its stimulatory action on all organism functions
(Viuda-Martos et al. 2011). Many species of this genus are used in traditional medicine as tonics, carminatives,
antitussives, aromatic, expectorant, stomachic, antispasmodic, bronchospasmolytic, diuretic, sedative, diaphoretic, and
antiseptics, as well as anti-inflammatory, antioxidant, anthelmintic, hepatoprotective and antitumor agents (Khan and
Abourashed 2010, Nabavi et al. 2015). Internally, thyme is used for treatment of acute bronchitis, laryngitis, whooping
cough, chronic gastritis, diarrhea, and lack of appetite, while externally in baths to treat rheumatic and skin problems
(bruises, sprains, fungal infections) as well as for minor arthritis, gum disease, tonsillitis, etc. (Khan and Abourashed
2010). Thymol, and its main natural source, thyme (7. vulgaris), are employed for their positive antioxidant, anti-
inflammatory, local anesthetic, antinociceptive, cicatrizing, antiseptic, antibacterial, and antifungal properties as well as
for their beneficial effects on the cardiovascular system (Marchese et al. 2016).

The main objective of this study was the dose-dependent antihemolytic characterization of thymus essential oil
(TEO) using a human erythrocyte model.

The venous blood (10-20 ml) was obtained from normal volunteers via venipuncture (7 females aged 23—36-years
old). The Research Ethics Committee of Regional Medical Chamber in Gdansk (Poland) approved the study (KB-
31/18). All patients provided written informed consent before the start of the study procedures. Human erythrocytes
from citrated blood were isolated by centrifugation at 3,000 rpm for 10 min and washed two times with 4 mM phosphate
buffer (pH 7.4) and then re-suspended using the same buffer to the desired hematocrit level. Cells stored at 4 °C were
used within 6 h of sample preparation. The blood sample (4.9 mL, 4.95 mL, and 4.99 mL, respectively) was incubated
with 0.1, 0.05, and 0.01 mL of TEO (Etja, Elblag, Poland), respectively (final concentrations were 20, 10, and 5 ug/mL)
at 25°C for 15 min. This reaction mixture was shaken gently while being incubated for a fixed interval at 25°C. Samples
were removed at 20 min of storage for analysis. The untreated erythrocyte samples were used as the control sample.

The osmotic-induced hemolysis of erythrocytes was measured spectrophotometrically with different 0.1-0.9%
NaCl solutions (Marianska et al., 2013). The assay is based on the measuring of the percent of erythrocytes disintegration
into hemolytic reagent action (0.1-0.9% NaCl). The assay mixture contained 2.5 mL of NaCl solutions and 0.05 mL of
1% erythrocyte suspension. The absorbance was read at 540 nm. The absorbance of the samples contained erythrocytes
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with distilled water was determined as 100% (total hemolysis). The disintegration of erythrocytes (%) at different NaCl
solutions was expressed as a curve. All statistical calculations were performed on separate data from each individual
with STATISTICA 8.0 software (StatSoft, Krakow, Poland).

TTO in final concentration 20 pg/mL caused a significant increase of hemolysis in the samples with 0.9-0.5%
NaCl solutions: 13.3% vs. 4.1% (0.9% NaCl), 15.4% vs. 4.3% (0.8% NaCl), 16.7% vs. 5.6% (0.7% NaCl), 17.8%
vs. 5.7% (0.6% NaCl), and 58% vs. 18.2% (0.5% NaCl). The increase of hemolysis was 3.3-fold (0.9% NaCl), 3.6-
fold (0.8% NaCl), 3-fold (0.7% NacCl), 3.1-fold (0.6% NacCl), 3.2-fold (0.5% NaCl), respectively. After incubation in
solutions of 0.4%-0.1% NaCl, adding of TEO to the human erythrocytes caused the decrease of hemolysis (by 14.9%,
10.5%, 7.1%, and 4.7%, respectively).

Treatment of the human erythrocytes by TEA in final concentration 10 pg/mL caused a statistically significant
increase of hemolysis in the samples with 0.9-0.6% NaCl solutions: 5.8% vs. 1.2% (0.9% NaCl), 6.9% vs. 1.2% (0.8%
NaCl), 9.3% vs. 1.5% (0.7% NaCl), and 13.3% vs. 2% (0.6% NaCl). The increase of hemolysis was 4.8-fold (0.9%
NaCl), 5.6-fold (0.8% NaCl), 6.4-fold (0.7% NacCl), and 6.8-fold (0.6% NaCl), respectively. In the sample with 0.5-0.1%
NacCl, a difference between the percentage of hemolysis in samples after adding TEO to the erythrocytes compared to
the untreated samples was non-significant (decrease of hemolysis by 2.5%, 3.3%, 2.9%, and 0.1%). In the sample with
0.5-0.1% NaCl, TEO in final concentration 10 pg/mL exhibited anti-hemolytic activity after the treatment of human
erythrocytes.

TTO in final concentration 5 pg/mL incubated with human erythrocytes exhibited anti-hemolytic activity. In the
sample with 0.9-0.6% NacCl, a difference between the percentage of hemolysis in samples after adding the TEO to the
human erythrocytes compared to the untreated samples was non-significant (3.9%, 4.1%, 4.3%, and 4.6%, vs. 2.73%,
2.97%, 3.1%, and 3.33%, respectively). Incubation of human erythrocytes with TEO in final concentration 5 pg/mL
caused a significant decrease of hemolysis in the samples with 0.5-0.1% NaCl solutions: 15.7% vs. 19.1% (0.5% NaCl),
82.9% vs. 93.5% (0.4% NaCl), 84.1% vs. 96.3% (0.3% NacCl), 95.2% vs. 99.2% (0.2% NaCl), and 98.6% vs. 99.5%
(0.1% NacCl).

TEO included in this study possessed good anti-hemolytic activities using the human erythrocytes model. The
interest in the formulation of pharmaceuticals, nutraceuticals, and cosmeceuticals based on thymol is due to several
studies that have evaluated the potential therapeutic uses of this compound for the treatment of disorders affecting the
respiratory, nervous, and cardiovascular systems. Moreover, this compound also exhibits antimicrobial, antioxidant,
anti-carcinogenesis, anti-inflammatory, and antispasmodic activities, as well as a potential as a growth enhancer and
immunomodulator (Salehi et al., 2018).

The anti-hemolytic activity of the TEO may be attributed to a specific compound or a combination of compounds.
The knowledge about the chemical profile of the TEO helps in explaining the observed activity and designing
experiments for activity fractionation for isolation of the active principle. The identification of precise molecular
mechanisms addressing how TEO exhibited anti-hemolytic activities needs to be explored. The present study lays the
basis for future research, to validate the possible use of Thymus species and TEO as candidates with antioxidant activity.
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Cinnamon (Cinnamomum zeylanicum Blume, Lauraceae) is a food additive greatly used for its taste. However,
recently this medicinal plant has been brought to attention due to its medical effects (Dorri et al., 2018). In traditional
medicine Cinnamon is considered a remedy for respiratory, digestive and gynecological ailments. /n vitro and in vivo
studies from different parts of the world have demonstrated numerous beneficial medicinal effects of C. zeylanicum,
including antioxidant and free-radical scavenging properties, lowering of blood glucose, anti-cholesterolemic,
analgesic, antimicrobial, anti-inflammatory, anti-yeast, anti-secretagogue, and anti-gastric ulcer effects (Dorri et al.,
2018). (Ranasinghe et al., 2013; Dorri et al., 2018). Cinnamon has constituents such as cinnamaldehyde and cinnamic
acid while the cinnamon bark essential oil (EO) exhibited a wide range of total phenolic contents, total flavonoid
contents, reducing power, inhibition of linoleic acid peroxidation and DPPH radical-scavenging activity (Saleem et al.,
2015). Having a high cytotoxicity cell line effect, C. zeylanicum EO offers a novel approach to chemotherapy treatment
(Kallel et al., 2019).

The current study aimed to assess possible anti-hemolytic effects of cinnamon EO (Etja, Elblag, Poland) using
osmotic-induced hemolysis assay on human erythrocytes’ model after incubation with cinnamon EO (CEO) in final
concentration 20, 10, and 5 pg/mL.

The venous blood (10—20 ml) was obtained from normal volunteers via venipuncture (7 females aged 23—36-years
old). The Research Ethics Committee of Regional Medical Chamber in Gdansk (Poland) approved the study (KB-
31/18). All patients provided written informed consent before the start of the study procedures. Human erythrocytes
from citrated blood were isolated by centrifugation at 3,000 rpm for 10 min and washed two times with 4 mM phosphate
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buffer (pH 7.4) and then re-suspended using the same buffer to the desired hematocrit level. Cells stored at 4 °C were
used within 6 h of sample preparation. The blood sample (4.9 mL, 4.95 mL, and 4.99 mL, respectively) was incubated
with 0.1, 0.05, and 0.01 mL of CEO, respectively (final concentration was 20, 10, and 5 pg/mL) at 25 °C for 15 min.
This reaction mixture was shaken gently while being incubated for a fixed interval at 25 °C. Samples were removed at
20 min of storage for analysis. The untreated erythrocyte samples were used as the control sample.

The osmotic-induced hemolysis of erythrocytes was measured spectrophotometrically with different 0.1-0.9%
NaCl solutions (Marianska et al., 2013). The assay is based on the measuring of the percent of erythrocytes disintegration
into hemolytic reagent action (0.1-0.9% NaCl). The assay mixture contained 2.5 mL of NaCl solutions and 0.05 mL of
1% erythrocyte suspension. The absorbance was read at 540 nm. The absorbance of the samples contained erythrocytes
with distilled water was determined as 100% (total hemolysis). The disintegration of erythrocytes (%) at different NaCl
solutions was expressed as a curve. All statistical calculations were performed on separate data from each individual
with STATISTICA 8.0 software (StatSoft, Krakow, Poland).

Adding of CEO in final concentration 20 pg/mL to the erythrocytes caused a statistically significant increase of
hemolysis in the samples with 0.9-0.5% NaCl solutions: 84.8% vs. 4.1% (0.9% NacCl), 86.2% vs. 4.3% (0.8% NaCl),
86.2% vs. 5.6% (0.7% NacCl), 90.7% vs. 5.7% (0.6% NaCl), and 94.4% vs. 18.2% (0.5% NaCl). The increase of
hemolysis was 20.8-fold (0.9% NaCl), 20-fold (0.8% NaCl), 15.4-fold (0.7% NaCl), 15.9-fold (0.6% NacCl), 5.2-fold
(0.5% NaCl), respectively. In the sample with 0.3-0.1% NaCl, a difference between the percentage of hemolysis in
samples after adding CEO to the erythrocytes compared to the untreated samples was non-significant (94.5%-98.9%
vs. 98.4%-99.3%).

Incubation of human erythrocytes with CEO in final concentration 10 pg/mL caused a significant increase
of hemolysis in the samples with 0.9-0.5% NacCl solutions: 21.1% vs. 1.23% (0.9% NaCl), 21.6% vs. 1.23% (0.8%
NaCl), 37.4% vs. 1.5% (0.7% NacCl), 38.4% vs. 1.97% (0.6% NaCl), and 39% vs. 22.7% (0.5% NaCl). The increase of
hemolysis was 17.2-fold (0.9% NaCl), 17.6-fold (0.8% NaCl), 25.4-fold (0.7% NaCl), 19.6-fold (0.6% NaCl), 1.7-fold
(0.5% NacCl), respectively. After incubation in solutions of 0.4%-0.1% NaCl, adding of CEO to the erythrocytes caused
an increase of hemolysis (44.5%-50% vs. 98.4%-99.3%).

Incubation of human erythrocytes with CEO in final concentration 5 pg/mL caused an anti-hemolytic effects.
In the sample with 0.9-0.5% NaCl, a difference between the percentage of hemolysis in samples after adding the
CEO to the erythrocytes compared to the untreated samples was non-significant (1.46%, 1.53%, 2.12%, 2.74% and
1% vs. 2.73%, 2.97%, 3.1%, 3.33%, and 19.14%, respectively). Incubation of human erythrocytes with CEO in final
concentration 5 pg/mL caused a significant decrease of hemolysis in the samples with 0.4-0.1% NaCl solutions: 83.6%
vs. 93.5% (0.4% NacCl), 83.8% vs. 96.3% (0.3% NaCl), 91.8% vs. 99.2% (0.2% NacCl), and 94.4% vs. 99.5% (0.1%
NaCl). The decrease of hemolysis was 10.6% (0.4% NaCl), 13% (0.3% NacCl), 7.5% (0.2% NaCl), and 5.1% (0.1%
NaCl), respectively.

We evidenced that the CEO dampened human erythrocytes damage in the final concentration of 5 pg/mL in vitro
model. Investigations are needed to ascertain CEO constituents to describe the actions of each derivative exclusively.
Various components of C. zeylanicum have been identified, include flavonoids, saponins, tannins, alkaloids, terpenoids
and phenols (Eidi et al., 2012). In our next study, we will identify the important CEO-derived components and use them
for in vitro evaluation. It is plausible to use cinnamon in drug-induced and other oxidative stress-mediated toxicities in
the future.
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Determination of cellular toxicity of a drug towards human erythrocytes is the basic step of drug development
against any particular disease. Hemolytic assays for the plant extracts were carried out because compounds possessing
potent biological activity may not be appropriate in pharmacological preparations if they have hemolytic effects. This
assay is usually used to check the biocompatibility of potential drug against erythrocytes in which the interaction of
molecules with the cells (RBCs) results in the formation of pores in the membrane that ultimately leads to the release
of hemoglobin (Mishra et al., 1981; Lieber et al., 1984; Katsu et al., 1986; Baumann et al., 2000). In the current study,
the in vitro hemolytic activity of Rhododendron myrtifolium Schott & Kotschy extract in three different doses on human
erythrocytes was evaluated.
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R. myrtifolium is an evergreen clump-forming dwarf shrub up to 50 cm in height, occurring in high-mountain
habitats of the eastern and southern Carpathian Mountains and northern Balkans, largely within altitudes of 1400-
2500 m. The species is featured in small narrowly elliptic to obovate coriaceous leaves abaxially covered with glandular
scales containing essential oils, terminal inflorescences of tubular-campanulate pinkish flowers, and long-pedunculate
dry multilocular capsules containing numerous diminutive seeds (Cullen, 1980, 2005; Mircea, 2005; Boratynski et al.,
2006; Voloschuk and Prokopiv, 2011). Although endangered in countries of its distribution, R. myrtifolium has been
used in folk medicine for the preparation of herbal teas (Dihoru and Boruz, 2014; Nedelcheva and Draganov, 2014)
and presents a major touristic attraction during its mass flowering period in mountains (Rivers, 2017). Its evolutionary
closest relatives, R. ferrugineum L. and R. hirsutum L. (Sosnovsky et al., 2017) have been shown to possess cytotoxic,
antibacterial, and antiviral effects of their extracts (Louis et al., 2010; Gescher et al., 2011; Seephonkai et al., 2011;
Rezk et al., 2015), while the biochemical features and bioactive potentials of R. myrtifolium remain unexplored.

We continue to assess the dose-dependent antioxidant potential of crude aqueous extracts from the leaves of
R. myrtifolium sampled in the western part of Ukraine using a human erythrocytes’ model. The current study aimed to
assess possible anti-hemolytic effects of an extract derived from R. myrtifolium leaves using HCl-induced hemolysis
assay on human erythrocytes’ model after incubation with plant extracts in three doses (5 mg/mL, 2.5 mg/mL, and
1.25 mg/mL). The total hemolysis (%) was obtained using 0.1M HCI compared to the phosphate saline buffer as a
control sample.

Leaves of Rhododendron myrtifolium were harvested on the side of the road between the Menchul valley and
Rogneska valley (Kvasy village, Rakhiv district, Zakarpattia region, Ukraine; N 48°09°28.4”, E 24°20°05.6”, 1485 m
a.s.l.). Freshly collected leaves were washed, weighed, crushed, and homogenized in 0.1M phosphate buffer (pH 7.4)
(1:19, w/w) at room temperature. The extracts were then filtered and used for analysis. All extracts were stored at -20°C
until use.

Blood (10-20 ml) was obtained from normal volunteers via venipuncture (4 males and 5 females aged
28-53-years old). The Research Ethics Committee of Regional Medical Hospital in Gdansk (Poland) approved the
study (KB-31/18). All patients provided written informed consent before the start of the study procedures. Human
erythrocytes from citrated blood were isolated by centrifugation at 3,000 rpm for 10 min and washed two times with 4
mM phosphate buffer (pH 7.4) and then re-suspended using the same buffer to the desired hematocrit level. Cells stored
at 4 °C were used within 6 h of sample preparation. An erythrocytes’ suspension at 1 % hematocrit was incubated with
4 mM phosphate buffer (pH 7.4) (control) and pre-incubated with the extracts (5 mg/mL, 2.5 mg/mL, and 1.25 mg/mL,
respectively) at 37 °C for 60 min. This reaction mixture was shaken gently while being incubated for a fixed interval at
37 °C. For positive control (phosphate buffer) was used. Erythrocytes’ aliquots were used in the study.

The acid-induced hemolysis of erythrocytes was measured spectrophotometrically with 0.1M HCI (Terskov and
Gitelson, 1957). The assay is based on the measuring of the dynamics of erythrocytes disintegration into hemolytic
reagent action. The time of hemolytic reagent action serves as the measure of erythrocyte resistance. The assay mixture
contained 5 mL of 1% erythrocyte suspension and 0.05 mL of 0.1M HCI. The absorbance was read at 540 nm every
30 seconds after HCI addition till the end of hemolysis. The difference of absorbance at the beginning and the end of
hemolysis was determined as 100% (total hemolysis). The disintegration of erythrocytes (%) every 30 seconds was
expressed as a curve.

The smears were fixed by dipping the slides in absolute methanol, allowing them to air-dry, and then staining with
May-Grunwald solution for 5 min, followed by 6% Giemsa stain for 15 min. Slides were selected based on staining
quality. In each group, 10,000 cells (minimum of 1,000 per slide) were examined under a 40x objective with a 10x
eyepiece (Microscope Leica DM300) to identify morphologically-altered erythrocytes in separate studies.

The mean + S.E.M. values were calculated for each group to determine the significance of the intergroup
difference. All variables were tested for normal distribution using the Kolmogorov-Smirnov and Lilliefors test (p>0.05).
The significance of differences between the total antioxidant capacity level (significance level, p<0.05) was examined
using the Mann-Whitney U test (Zar, 1999). All statistical calculations were performed on separate data from each
individual with Statistica 8.0 software (StatSoft, Krakow, Poland).

In the control group (untreated erythrocytes’ suspension), erythrocytes incubated with 0,1M HCI remained
stable and demonstrated slight hemolysis. The maximum level of hemolysis was (12.17 + 1.02) %; the total duration
of hemolysis was 15.0 min. When R. myrtifolium extract (5 mg/mL) was added to the erythrocytes’ suspension, the
maximum level of hemolysis has occurred after 0.5 min of incubation with 0.1M HCI (16.0 £+ 1.11 %). The total duration
of hemolysis after R. myrtifolium extract incubation was 10.0 min. At the concentration of R. myrtifolium extract of
2.5mg/mL, it decreased the hemolysis (the maximum % of hemolysis was 13.6+£0.98% at 6.0 min, the total duration
of hemolysis was 9.5 min). Interestingly, R. myrtifolium extract at 1.25mg/mL caused the highest % of hemolyzed
erythrocytes (the maximum % of hemolysis was22.9+2.32% at 4.5 min, the total duration of hemolysis was 6.5 min).
Therefore, we selected R. myrtifolium extract at a concentration of 2.5 mg/mL for the next study. The results showed
that HCl-induced hemolysis was increased by the treatment of R. myrtifolium extract at different doses. The untreated
erythrocytes are a normal biconcave shape. After exposure to R. myrtifolium extract in dose 5 mg/mL, protuberances
and ruffled edges on erythrocytes were noted. No changes in the size and shape of cells, as well as protuberances on
their surfaces, were demonstrated after exposure to R. myrtifolium extract in both doses 2.5 mg/mL and 1.25 mg/mL.
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Our results revealed that the treatment of human erythrocytes by extract derived from R. myrtifolium leaves in
dose 5 mg/mL caused the protuberances and ruffled edges on erythrocytes. On the other hand, R. myrtifolium extract
at 1.25mg/mL caused the highest percent of hemolyzed erythrocytes and decrease hemolysis duration. This study
demonstrated, that among the leaf extract of R. myrtifolium, the dose of 5 mg/mL exhibited the morphological changes
in the human erythrocytes. Also, the study demonstrated that R. myrtifolium leaf extract at dose 1.25 mg/mL possessed
hemolytic effect in vitro compared to other doses studied. Therefore, further investigation of it’s in vitro and in vivo
activity is warranted.

This study was supported by The Polish National Agency for Academic Exchange, and we thank them for their
assistance in our study.
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The genus Rhododendron L. (Ericaceae) is one of the most species-rich among angiosperms, comprising
over 1,000 species spreading across the northern hemisphere and with the center of diversity in southeastern Asia
(Irving and Hebda, 1993). This genus is a rich source of phenolic compounds, especially flavonoids, essential oils,
chromones, terpenoids, and steroids. It has many biological properties such as antioxidant, anti-inflammatory, antiviral,
antibacterial, anticancer, antidiabetic, immunomodulatory, cardioprotective and hepatoprotective among others due to
their polyphenolic constituents (Demir et al., 2016). In vivo and in vitro testing of plant extracts and isolated compounds
determined diverse biological activities including anti-inflammatory, analgesic, anti-microbial, anti-diabetic, insecticidal
and cytotoxic activity (Popescu and Kopp, 2013).

In the current study crude aqueous extract from the leaves of R. myrtifolium was assessed for antioxidant activities,
cytotoxicity, and anti-hemolytic potential. This study aimed to assess possible antioxidant and anti-hemolytic effects
of an extract derived from R. myrtifolium leaves using HCI-induced hemolysis assay on equine erythrocytes’ model.

The erythrocytes of mammals represent a good model to evaluate the cytotoxicity of molecules, organic and
inorganic, natural or synthetic, by cellular damage measure (Pagano and Faggio, 2015). Erythrocytes are especially
vulnerable since they have no membrane repair and regenerative capacity (Webster and Toothill, 1987) and red cell
damages by free radicals would probably be associated with hemolysis (Pagano and Faggio, 2015; Farag and Alagawany,
2018). Red blood cells along with its membrane have always been an important medium for the study due to the
important role it plays in varied physiological and metabolic processes (Jha et al., 2009; Karabulut et al., 2009; Pandey
et al., 2009). The erythrocyte could be isolated and handled easily so that they could provide a good model for many
assays (Alagawany et al., 2016; Farag and Alagawany, 2018). Additionally, the high concentration of polyunsaturated
fatty acids in RBCs membrane, the high oxygen tension, and redox-active hemoglobin molecules [the source of reactive
oxygen species (ROS) in erythrocyte] make them a good biological lipid membrane model especially for screening the
oxidative stress conditions induced by various substances (Farag and Alagawany, 2018).

Leaves of Rhododendron myrtifolium were harvested on the side of the road between the Menchul valley and
Rogneska valley (Kvasy village, Rakhiv district, Zakarpattia region, Ukraine; N 48°09°28.4”, E 24°20°05.6”, 1485 m
a.s.l.). Plant samples were thoroughly washed to remove all the attached materials and used to prepare the ethanolic
extract.

Freshly collected leaves were washed, weighed, crushed, and homogenized in 0.1M phosphate buffer (pH 7.4)
(in proportion 1:19, w/w) at room temperature. The extracts were then filtered and used for analysis. All extracts were
stored at -20°C until use.

Eighteen clinically healthy adult horses from the central Pomeranian region in Poland (village Strzelinko,
N54°30°48.0” E16°57°44.9”), aged 8.9 £1.3 years old, including 6 Hucul pony, 5 Thoroughbred horses, 2 Anglo-
Arabian horses and 5 horses of unknown breed, were used in this study. All horses participated in recreational horseback
riding. Horses were housed in individual boxes, with feeding (hay and oat) provided twice a day, at 08.00 and 18.00 h,
and water available ad libitum. Before sampling, all horses were thoroughly examined clinically by a veterinarian and
screened for hematological, biochemical and vital parameters, which were within reference ranges. The females were
non-pregnant.

Blood samples were collected in the morning, 90 minutes after feeding, while the horses were in the stables
(between 8:30 and 10 AM) by jugular venipuncture into tubes with sodium citrate as the anticoagulant and held on
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the ice until centrifugation at 3,000 rpm for 5 min to remove plasma Blood was stored into The pellet of blood was
resuspended in 4 mM phosphate buffer (pH 7.4). A volume of 0.1 ml of the plant extract was added to 1.9 ml of clean
equine erythrocytes. For positive control, phosphate buffer was used. After incubation of the mixture at 37 °C for 60
min with continuous stirring, it was centrifuged at 3,000 rpm for 5 min. Erythrocytes aliquots were used in the study.

The acid-induced hemolysis of erythrocytes was measured spectrophotometrically with 0.1M HCI (Terskov and
Gitelson, 1957). The assay is based on the measuring of the dynamics of erythrocytes disintegration into hemolytic
reagent action. The time of hemolytic reagent action serves as the measure of erythrocyte resistance. The assay mixture
contained 5 mL of 1% erythrocyte suspension and 0.05 mL of 0.1M HCI. The absorbance was read at 540 nm every
30 seconds after HCI addition till the end of hemolysis. The difference of absorbance at the beginning and the end of
hemolysis was determined as 100% (total hemolysis). The disintegration of erythrocytes (%) at every 30seconds was
expressed as a curve.

The smears were fixed by dipping the slides in absolute methanol, allowing them to air-dry, and then staining with
May-Grunwald solution for 5 min, followed by 6% Giemsa stain for 15 min. Slides were selected based on staining
quality. In each group, 10,000 cells (minimum of 1,000 per slide) were examined under a 40x objective with a 10x
eyepiece (Microscope Leica DM300) to identify morphologically-altered erythrocytes in separate studies.

The mean + S.E.M. values were calculated for each group to determine the significance of the intergroup
difference. All variables were tested for normal distribution using the Kolmogorov-Smirnov and Lilliefors test (p>0.05).
The significance of differences between the total antioxidant capacity level (significance level, p<0.05) was examined
using the Mann-Whitney U test (Zar, 1999). All statistical calculations were performed on separate data from each
individual with Statistica 8.0 software (StatSoft, Krakow, Poland).

In the control group (untreated erythrocytes’ suspension), erythrocytes incubated with 0,1M HCI remained
stable and demonstrated slight hemolysis. The maximum level of hemolysis was (14.6 + 0.85) %; the total duration of
hemolysis was 12.0 min. When R. myrtifolium extract was added to the erythrocyte suspension, the maximum level of
hemolysis has occurred after 6.0 min of incubation with 0,1M HCI (18.1 £ 1.21 %). The total duration of hemolysis
after R. myrtifolium extract incubation was 10.5 min. The results showed that HCI-induced hemolysis was increased by
the treatment of R. myrtifolium extract.

The normal red blood cell shape is a biconcave discocyte. Intercalation of a drug in the outer half of the
membrane lipid bilayer leads to echinocytosis, intercalation in the inner half to stomatocytosis (Reinhart et al., 2014).
The observation of the photomicrographs revealed that the untreated erythrocytes are a normal biconcave shape. No
changes in the size and shape of cells, as well as protuberances on their surfaces and/or cells, after exposure to R.
myrtifolium extract was observed. Importantly, no ruffled edges (echinocyte or crenated cells) were also demonstrated.
The erythrocytes in the presence of R. myrtifolium extract maintained the normal biconcave shape, except a very few
cells, underwent a slight change in conformation.

Therefore, extract obtained from the leaves of R. myrtifolium in dose 5 mg/mL showed mild hemolytic activity,
while the oxidative stress biomarkers were non-significantly changed. Our results further suggest that Rhododendron
myrtifolium could be further investigated for the isolation and purification of the active constituents.

This study was supported by The Polish National Agency for Academic Exchange, and we thank them for their
assistance in our study.

Sidor E., Dzugan M.

THE CHANGES OF GLYCOSIDASES ACTIVITIES IN VARIETAL HONEYS DURING LIQUEFYING
Department of Food Chemistry and Toxicology Institute of Food Technology and Nutrition University of Rzeszow
la, Cwiklinskiej St., Rzeszow, 35-601, Poland
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Honey is a product known to human from a long time. Biological and chemical processes occurring in honey, as
well as its application currently being intensively studied. In addition, the quality parameters for individual varieties
for the bee product are described. Crystallization is a natural phenomenon characteristic of a particular honey variety
(Kedzia, 2017). In order to facilitate the dispensing of honey, decrystallization is carried out. An improperly carried out
process of liquefying honey may change its quality parameters (Habryka, 2015).

The aim of the study was to assess changes in diastase, o-mannosidase, a-glucosidase and B-galactosidase
activities during decrystallization of varietal honeys.

Three samples of honey obtained from beekeepers from Podkarpackie voivodeship, including linden, multiflora
and acacia, were used in the study. Two methods were used: microwave (power 800 W, for 2 min), and ultrasonic
(frequency 40 kHz for 5 and 20 min) (P.4205598 Dzugan M. et al.). The control sample was not subjected to liquefaction
treatment. The Phadebas Diastase Test (© Magle AB Lund, Sweden 2010) was used to determine diastase activity, and
the remaining glycosidases were determined by spectrophotometry using appropriate synthetic p-nitrophenol substrates.

The activity of the tested enzymes were variety- dependent. Lime honey showed the highest and acacia the lowest
value of the diastase number (DN). The decrystallization process caused a decrease (from 34 to 42 %) of the value
of diastase number (DN). The biggest changes compared to the control sample (25 DN) were recorded in multifloral
honey fixed with microwaves (8.3 DN) and ultrasounds for 5 min (16.5 DN). The remaining analyzed honeys showed
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a smaller but a significant (P <0.05) number of diastase due to the use of different liquefaction methods. Linden
honey had the highest 3-galactosidase activity, compared to other honey varieties. The process of decrystallization by
ultrasound for 20 min had the greatest impact on the decrease in the activity of the analyzed enzyme, by 47 %. Lower
changes were found for a-glucosidase (by 33 %) and mannosidase (by 20 %) activities. The most intense changes were
observed for tested honeys exposed to microwaves, above 50% of inhibition for all tested glycosidases. Liquefaction of
multifloral honey using the microwave method significantly reduced the activity of a-glucosidase (decrease by 56 %)
and B-galactosidase (by 58 %). Whereas strong inhibition of a-mannosidase activity (by 76 %) was observed. For acacia
honey the smallest changes in analyzed glycosidases during liquefaction were observed, with the largest losses (about
15-42 %) recorded in liquefied honey using the microwave method.

Innovative methods of honey decrystallization using ultrasounds allow for a significant acceleration of the
liquefaction process, and the statistically significant changes observed in the enzymatic activity of honey do not affect
the quality of honey in relation to applicable legal requirements.

Shostak M., Zub A., Manko B. O., Manko V. V.

EFFECT OF HIGH CONCENTRATIONS OF AMINO ACIDS ON APOPTOSIS
AND NECROSIS IN RAT PANCREATIC ACINAR CELLS
Ivan Franko National University of Lviv
4, Hrushevskyi St., Lviv, 79005, Ukraine
mykolashostak@gmail.com

Acinar pancreatic cells, among normal cell types, carry out the fastest protein synthesis necessary for the
secretion of enzymes. To do this, the pancreas accumulates more amino acids (AA) than other tissues (Zhang et al.,
2019). High doses of basic AA (L-arginine, L-lysine, L-ornithine, and L-histidine) are widely used in animal models
of acute pancreatitis, although the mechanisms of pancreatic injury caused by AA are not well understood. Conversely,
the positive effect of alanyl-glutamine dipeptide in early stage acute pancreatitis treatment was shown. The study aimed
to investigate the viability of rat pancreatic acinar cells with alanine, arginine, lysine, histidine, asparagine, aspartate,
glutamate and glutamine at the concentration of 20 mM.

The experiments were performed on male 250-300 g. Wistar rats. A suspension of isolated pancreatic acinus was
obtained using collagenase by a modified Williams method and co-authors. The basic extracellular medium contained,
mM: NaCl - 140.0, KCI - 4.7, CaCl, - 1.3, MgCl, — 1.0, HEPES - 10.0, glucose — 10.0; BSA — 2.5 mg/ml, soybean
trypsin inhibitor — 0.1 mg/ml; pH 7.4. In an additional experiment, Gibco ™ DMEM medium (Thermo Fisher, USA)
with glucose (10 mM) and without glutamine was used for comparison. In experiments, alanine, arginine, lysine,
histidine, asparagine, aspartate, glutamine and glutamate at a concentration of 20 mM were added to the solutions. Cell
staining was performed using fluorescence dyes Hoechst 33258 Aand ethidium bromide to detect necrosis and early or
late apoptosis using an Olympus IX73 fluorescence microscope. Statistical calculations were performed by one-way
analysis of variance with repetitions (ANOVA) and adjusted by the Holm—Bonferroni t-test.

After 2 hours of incubation, 18 % of necrotic cells were detected in the basic extracellular medium (in control).
In the presence of alanine and glutamine, a statistically significant decrease in the number of dead cells was observed
to 8 and 9 %, respectively. Asparagine, aspartate and histidine did not statistically significantly affect the viability of
pancreatic acinar cells, although the number of necrotic cells varied significantly in each case. Incubation of pancreatic
acini with arginine and lysine increased in the proportion of necrotic cells up to 25 and 30 %, respectively.

One of the causes of necrosis in acinar cells may be the lack of sufficient amino acids in the medium. To test this
hypothesis, we used a DMEM medium with the same glucose concentration as in the previous experiment. It was found
that after 2 h of incubation, the number of necrotic cells in DMEM was 11% and the number of cells in the early and
late stages of apoptosis was less than 1 %. After 4 h of incubation in DMEM, 12 % were necrotic and less than 1 % of
acinar cells by apoptosis. A statistically significant difference in the viability of acinar cells due to the influence of the
amino acids under study was not detected, either at 2 h or 4 h of incubation.

Therefore, the toxic effects of lysine and arginine in vitro were due to a deficiency in the medium of normal
concentrations of amino acids and/or vitamins. Long-term experiments are needed to study the mechanisms of the toxic
effects of these amino acids in vivo.

Tkachenko H., Kurhaluk N.

EXERCISE-INDUCED ALTERATIONS IN THE AMINOTRANSFERASES’ ACTIVITY
IN THE BLOOD OF HORSES INVOLVED IN RECREATIONAL HORSEBACK RIDING
(POMERANIAN REGION, NORTHERN POLAND)
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
Arciszerwski Str. 22b, 76-200 Stupsk, Poland
e-mail: tkachenko@apsl.edu.pl

Poland has a long tradition of horsemanship stemming. Horses are still used extensively in agriculture and various
sports including, in winter, skijoring. There are many riding clubs around the country as well as country estates that still
have stables (Wojcik and Skrzypczak, 2014). Some geographic areas are more closely associated with the use of horses
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than others, i.e. Pomeranian region in Poland. Pomerania is one of the most dynamically developing regions in Central
and Eastern Europe. A range of actions taken for the last years makes the region become a more advanced and attractive
place each day (Investment Areas in Poland. Presentations of investment grounds, 2013). In general, any horse can be
a trail riding horse. Some breeds, however, are more common on the trails than others. These breeds usually have a
gentle disposition, tend not to spook easily, are fairly sure-footed and are smooth enough that they are comfortable to
ride for extended periods (Pagoulatos et al., 2008). For riding, often use horses of local breeds, which a bred directly in
recreational areas. For example, Hucul horses which widespread in the Carpathians — in Poland and Ukraine.

With continued growth in the number of horses used for therapeutic riding, it is imperative to consider horse stress
levels to ensure both the health and welfare of animals used (Johnson et al., 2017). Blood consists of many components
that play an essential role in supporting the increased metabolic rate during exercise by transporting oxygen, water,
enzymes, electrolytes, nutrients, and hormones to working muscles. Physical effort influences many parameters in
the horse blood and since training should lead to more efficient energy metabolism, it seems advisable to determine
biochemical parameters during the training session and in horses (Piccione et al., 2007, 2008, 2010; Kirschvink et al.,
2008; Fazio et al., 2011; Andriichuk et al., 2014-2017; Tkachenko et al., 2016). Therefore, the goal of our study was
to determine changes in alanine (ALT) and aspartate aminotransferase (AST) activities in the blood of horses involved
in recreational horseback riding from Pomeranian regions during a training session. Measurement of liver biomarkers
(AST, ALT) followed by a variety of training programs, can help to better understand the acute and chronic effects of
resistance training.

Thirteen healthy adult horses from the central Pomeranian region in Poland (village Strzelinko, N54°30748.0""
E16°57°44.9"), aged 9.54+2.4 years, including 5 Hucul ponies, 2 Thoroughbred horses, 2 Anglo-Arabian horses, and 4
horses of unknown breed, were used in this study. All horses participated in recreational horseback riding. Horses were
housed in individual boxes, with feeding (hay and oat) provided twice a day, at 08.00 and 18.00 h, and water available
ad libitum. All horses were thoroughly examined clinically and screened for hematological, biochemical and vital
parameters, which were within reference ranges. The females were non-pregnant. Training started at 10:00 AM, lasted
1 hour and consisted from a ride of cross country by the walking (5 min), the trotting (15 min), the walking (10 min),
the trotting (10 min), the walking (5 min), the galloping (5 min), and the walking (10 min).

Blood was drawn from jugular veins of the animals in the morning, 90 minutes after feeding, while the horses were
in the stables (between 8:30 and 10 AM), and immediately after the exercise session (between 11:00 AM and 2:00 PM).
Blood was stored in tubes with K,-EDTA and sodium citrate (3.8%) and held on ice until centrifugation at 3,000 rpm
for 15 minutes. The plasma was removed and defibrinated. Serum was used for the determination of aminotransferases
and lactate dehydrogenase activity. Alanine aminotransferase (ALT, E.C. 2.6.1.2) and Aspartate aminotransferase (AST,
E.C. 2.6.1.1) activities were analyzed spectrophotometrically by the standard enzymatic method (Reitman and Frankel,
1957). One unit/L of AST or ALT is defined as the liberation of 1 mmol of pyruvate per hour at 37°C incubation per L
of plasma.

All variables were tested for normal distribution using the Kolmogorov-Smirnov test (p>0.05). To find significant
differences (significance level, p<0.05) between states before and after the exercise, the Wilcoxon signed-rank test was
applied to the data (Zar, 1999). All statistical analyses were performed using Statistica 8.0 software (StatSoft, Krakow,
Poland).

In our research, non-significant alterations of AST and LDH activities in horses involved in recreational horseback
riding were observed. Moreover, ALT activity was decreased by 20.6% (p=0.000) during a training session. The regular
training lead to adaptive processes that provoke changes in hematological and biochemical indices. The extent of
changes depends on several factors: type of exercise, the intensity of work (strength, duration, and frequency) and
individual variation. Physiological increases of ALT and AST have been shown to occur without any tissue destruction
(Hinchcliff and Geor, 2008).

Aspartate aminotransferase is a cytoplasmic and mitochondrial enzyme that catalyzes the deamination of aspartate
to form oxaloacetate, which can enter the Krebs cycle (Andrews et al., 1995). Increases in plasma aminotransferases
activity may be due to hepatocyte damage, muscle damage, or in vitro hemolysis (Andrews et al., 1995). ALT is a
pyridoxal-dependent enzyme that catalyzes the reversible transamination of L-alanine and a-ketoglutarate to form
pyruvate and L-glutamate. The extent of changes in AST, ALT and LDH activities depends on the nature of the exercise
(Hinchcliff and Geor, 2008). Bashiri and co-workers (2010) found that resistance training for two months leads to a
non-significant increase in serum ALT and AST levels in non-athlete students. Therefore, non-significant changes in
LDH and AST activity suggests a special form of adaptation, and if exercise stress is followed by proper recovery, it
will prevent more damage to the liver and muscles (Bashiri et al., 2010).

A possible reason to explain our results is that horses have a higher capacity for blood lactate removal. Blood
lactate removal is determined by several factors, such as whole-body muscle mass, local blood flow and consequently
muscle capillary content, active and inactive muscles oxidative capacity, other tissues transport and gluconeogenesis
capacity and arterial lactate availability as well (Brooks, 1991). It is pointed out that many conditions influence the rate
and magnitude of the accumulation of lactate in blood and muscles. Included are diet, state of physical fitness, and the
type and duration of the exercise. These are several corollaries between muscle and whole-body lactate metabolism:
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temporal dependence on lactate uptake and release, the effects of beta-adrenergic stimulation on lactate formation
and release, the effect of prior endurance training on lactate metabolism, the effect of lactate on glucose uptake and
utilization, and the role of low oxygen tension (hypoxia) in loosening the control of glycolysis. The formation, exchange,
and utilization of lactate represent a central means by which the coordination of intermediary metabolism in diverse
tissues and different cells within tissues can be accomplished (Brooks, 1991).

The regular training lead to adaptive processes that provoke changes in biochemical indices. In our research,
non-significant alterations of AST activity in horses involved in recreational horseback riding were observed. This may
indicate a normal course of aerobic-anaerobic glycolysis in horses involved in recreational horseback riding during a
training session. Moreover, ALT activity was decreased by 20.6% (p=0.000) during a training session. Based on these
results, it is concluded that the endurance exercises lead to specific metabolic changes accompanied by a redistribution
of energy supply for improving resistance to exercises and the athletic performance of horses. Therefore, the present
data can be useful to assess the status of athletes and the degree of their training adaptability providing an opportunity
to modify the training schedule to achieve the desired performance.

The authors are grateful to The Polish National Commission for UNESCO for supporting our study.
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The involvement of free radicals in tissue injury induced by magnesium (Mg) deficiency causes a reduction of
the antioxidant status and the accumulation of oxidative products in heart, liver, kidney and skeletal muscle tissues, in
erythrocytes and cultured endothelial and cortical cells (Freedman et al., 1992; Mak et al., 1994; Regan and Guo, 2001;
Martin et al., 2003). Also, the prevention of injury induced by Mg deficiency could be achieved through antioxidant
treatment (Mak et al., 1994). Finally, in Mg-deficient fish, a considerable amount of magnesium was absorbed via extra-
oral routes, however, this way of the covering magnesium need becomes insufficient in fast-growing fish (Dabrowska et
al., 1991). Although the fish tissue plays a major role in Mg homeostasis, as shown by the accumulation or release of very
large amounts of Mg upon specific metabolic stimulation, to our knowledge, the group of Dabrowska and Dabrowski
(1991) has reported on the susceptibility of tissue to Mg deficiency by showing that Mg deficiency decrease antioxidant
defense in fish. Therefore, the aim of our study was an analysis of magnesium content and oxidative stress biomarkers
(2-thiobarbituric acid reactive substances, aldehydic and ketonic derivatives of oxidatively modified proteins) in the
muscle tissue of juvenile sea trout in drainage basins of Stupia river (Glazna, Skotawa, Kamienna, Kwacza).

The study materials were sampled from 215 smolts of sea trout from the four tributaries of the Stupia river
(Central Pomeranian region, northern Poland) — Glazna, Skotawa, Kamienna, and Kwacza. Stupia river is one of the
main rivers of Central Pomerania, where trotting takes place. The length of the Stupia river is 138.6 km and the area of
its catchment area is 1310 km? [Data according to “Hydrographical division of Poland”, 1983].

Samples catches were carried out at four positions: 1) Position 1 — Glazna river: tributary with a length of 15
km and a catchment area of 86 km2. The sources are located in the village of Wielogtowy. It flows through the village
Krepa near Stupsk and Stupsk is situated at the western border of this village (Dgbowski et al., 2000); 2) Position 2 —
Kamienna river is a left bank of Stupia. The river’s length is 9 km and its catchment area is 26 km?. The sources of this
river are close to the village Powilczyn, and Stupia is opposite the estuary of the Skotawa river (D¢bowski et al., 2000);
3) Position 3 — Skotawa river. It is the right bank and at the same time the largest tributary of Slupia. Its length is 45 km,
the catchment area is 263 km?. Its origin is in a small lake near the village Sozyca, and to the Stupia river, it banks on 75
km (Dg¢bowski et al., 2000); 4) Position 4 — River Kwacza is a left-bank tributary of the Stupia river with a length of 21
km, the catchment area of 85 km?. It flows through Kwakowo village. Sources of Kwacza river are located in Sycewice
village and the estuary to Stupia river at 83 km (D¢bowski et al., 2000). A sampling of smolts was conducted in close
cooperation with the Stupia Valley Landscape Park and the District Board of the Polish Fishing Association in Stupsk.
Fishing for juvenile trout was made by electroplating using a generator with a DC adapter.

Muscle tissue was sampled for chemical and biochemical assays from each fish. To biopsy analysis, the muscle
tissue samples were taken at the height of the dorsal fin above the lateral line. To determine the Mg concentration in
the samples of muscle tissue, they were mineralized in a mixture of nitric acid and hydrogen peroxide (H,0,). Micro-
and macroelement determinations were performed by flame atomic absorption spectrometry (air flame - acetylene)
using a Perkin Elmer AAnalyst 300 Atomic Absorption Spectrometer. For determining calcium and magnesium, and
to eliminate phosphorus exposure, a lanthanum chloride was added to all samples to provide a 0.5% concentration of
La** in the test solutions. The results of Ca, Mg, Na were expressed in mg per 100 g wet weight. The level of lipid
peroxidation was determined by quantifying the concentration of TBARS with the Kamyshnikov method (2004) for
determining the malondialdehyde (MDA) concentration. The rate of protein oxidative destruction was estimated from
the reaction of the resultant carbonyl derivatives of amino acid reaction with 2,4-dinitrophenyl hydrazine (DNPH) as
described by Levine and co-workers (1990) and as modified by Dubinina co-workers (1995). The results obtained were
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statistically analyzed using Statistica 8.0 (StatSoft, Poland). Kruskal-Wallis statistic test (p<<0.05) was used to determine
the significance of the differences between the metals and oxidative stress biomarkers in groups of fish from different
rivers (Zar, 1999).

The magnesium levels in the muscle tissue of smolts in 2010, 2012-2016 were increased, while it was decreased
in 2011. Significant statistical differences in magnesium concentrations were obtained between 2009 and 2010, as well
as between 2009 and 2011. There was an increase in Mg concentration in muscle tissue by 114% (p<0.05) in 2010
compared to 2009, by 17% (p <0.05) in 2011 compared to 2010. The results obtained are comparable with those of other
authors. For example, the concentration of magnesium in trout muscle tissue was 21.9-26.4 mg per 100 g and 22.1-24.5
mg per 100 g in salmon (Damek-Poprawa and Sawicka-Kapusta, 2004). The level of 2-thiobarbituric acid reactive
substances in muscle tissue of smolts during 2009-2016 was at a similar level. The highest levels of both aldehydic and
ketonic derivatives of oxidatively modified proteins in muscle tissue of smolts were obtained in 2009, while in 2010 a
downward trend was recorded, and in 2011-2016 — re-growth. High levels of lipid peroxidation biomarker, ketonic and
aldehydic derivatives of oxidatively modified proteins in the muscle tissue of brown trout smolts may indicate a certain
degree of pollution in fish habitat, especially in 2011.

In our study, oxidative stress biomarkers and Mg levels were correlated inversely. Finally, our results show
that extracellular Mg deficiency can induce lipid and protein oxidation in muscle tissue of trout, most probably
by an oxidative stress-related mechanism. This hypothesis is strengthened by preliminary data showing that an
N-acetylcysteine supplementation of Mg-free medium restored the GSH concentration (a 12-fold increase compared
with unsupplemented Mg-free medium), and this was associated with reduced activation of caspase-3 (a 65% decrease
compared with unsupplemented Mg-free medium), and a decreased lipid peroxidation rate (a 75% decrease compared
with unsupplemented Mg-free medium) (Martin et al., 2003). Dabrowska and Dabrowski (1990) also have demonstrated
that supplementation with dietary Mg at a minimum level of 0.06% seems to be essential to prevent the hypercalcinosis
of the kidney and hepatopancreas in a fish, the common carp. Mg deficiency appears to not affect the Mg level in
kidneys and hepatic tissue, whereas the Fe level in those tissues was significantly diminished by increasing dietary Mg
supplementation up to 3.2 g per kg. Both hypercalcinosis and accumulation of Fe in soft tissues were more pronounced
in fish offered diets high in protein (44%) compared to fish on the low dietary protein (25%). The ascorbic acid in the
hepatopancreas and kidney was greatly depleted in fish fed the high-protein diets, and this depletion did not correlate
with the dietary Mg level nor with a high level of tissue Ca. However, the increased Ca concentration in the kidney
coincided with the greatest depletion of ascorbate in fish fed a high-protein diet. The concentration of ascorbate in the
brain was much less affected by a low level of vitamin C in the diets than in other tissues. The depletion of ascorbate
in soft tissues did not correspond to fish growth but might be rather related to the metabolic rate imposed by the dietary
nutrients. It is suggested that the Mg and ascorbic acid requirements in the carp are considerably elevated by the
increased dietary protein level (Dabrowska and Dabrowski 1990). Further studies are currently underway to clarify
the relationship between Mg deficiency and the decrease in antioxidant defense that subsequently induces increases in
lipid peroxidation. In conclusion, our study shows that extracellular Mg deficiency affects oxidative stress by inducing
protein oxidation.

The authors are grateful to The Polish National Commission for UNESCO for supporting our study.
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Multiple environmental contaminants have been a concern for human and wildlife health for decades in the
Baltic Sea region (Hutniczak and Kronbak, 2011). Persistent organic and metal pollution and other anthropogenic
activities continue to deposit certain elemental contaminants, such as dioxins, into the Baltic Sea region (Karl et al.,
2010; Hutniczak and Kronbak, 2011). Assessing the cytotoxicity caused by the different contaminants exposure on the
birds is a research field able to help to understand the toxic effects of various contaminants. Many studies focused on
birds’ exposure to contaminants already showed the usefulness of techniques able to identify toxic effects, as well as
to bio-monitor the environment (de Faria et al., 2018). Among the cytotoxic assays, the in vitro hemolytic activity test
and the assessment of oxidative stress biomarkers have been broadly used to assess the oxidative damages induced by
chemical and physical agents due to their simplicity and sensitivity to xenobiotics able to induce oxidative stress (el-
Mekawi et al., 1993).

Mute swan (Cygnus olor) can be considered as a representative species of birds associated with the aquatic
environment. Counting the population of these birds has shown that this species responds very clearly to changes in the
environment (Molnar, 1983; Pennycott, 1998; Perrins et al., 2003; Beyer and Day, 2004; Cousquer, 2006; Gruz et al.,
2015). Assuming that the condition of the mute swan population well reflects the state of the environment, this species
was used in our research as a bioindicative species. Thus, our study aimed to investigate the erythrocytes’ hemolytic
activity of mute swan from the Baltic coastal region in two points, i.e. Sopot and Gdynia. These comparisons showed
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whether mute swans from the Baltic coastal regions had elevated levels of hemolysis as well as gender variation in
erythrocytes’ damage.

Coastal regions at Sopot (54°26'31"N 18°33'35"E) and Gdynia (54°31'09"N 18°32'22"E), one of the most
important sites for non-breeding concentrations of waterfowl in the Baltic Sea, have big wintering populations of
a free-living mute swan (Durinck et al., 1994). Forty adult mute swans were captured from Sopot and Gdynia in
February 2013. Collected birds were measured and weighed, and the blood was sampled. Sex was determined by
cloacal examination, while the age based on plumage coloration (Brown and Brown, 2002). The birds were divided into
4 groups (after the 2"Y/3" year of life): males from Sopot (n = 10), females birds from Sopot (n = 10), males from Gdynia
(n = 10), and females from Gdynia (n = 10). Blood samples were collected from the medial metatarsal vein in a 3.8%
sodium citrate solution for the erythrocyte sedimentation rate. All swans were marked with the numbered ornithological
ring and released on the same body of water where they were captured. Blood was stored in tubes and held on the ice
until centrifugation at 3,000 rpm for 15 minutes. The plasma was removed. The erythrocytes’ suspension (one volume)
was washed with five volumes of saline solution three times and centrifuged at 3,000 rpm for 15 minutes.

The osmotic resistance of erythrocytes was measured spectrophotometrically at the wavelength of 540 nm
as described by Kamyshnikov (2004). The assay is based on the determination of differences between the osmotic
resistance of erythrocytes to a mixture containing a different concentration of sodium chloride and urea. The absorbance
of the mixture containing the erythrocytes and 0.3 M urea solution was determined as 100% hemolysis (standard).
The level of hemolysis in every test tube (%) was calculated concerning the absorbance of the standard. Hemolysis of
erythrocytes (%) in every test tube with different urea concentration was expressed as a curve (Kamyshnikov, 2004). To
find significant differences (significance level, p < 0.05) between various groups, the Kruskal-Wallis test by ranks was
applied to the data (Zar, 1999). All statistical analyses were performed using Statistica 8.0 software (StatSoft, Poland).

The assessment of osmotic resistance of erythrocytes (the percent of hemolyzed erythrocytes in solutions with
different NaCl and urea concentration) of the males and females from Gdynia and Sopot demonstrated that the more
significant differences in the percentage of hemolyzed erythrocytes both among males and females from Gdynia and
Sopot were observed. In particular, statistically significant (p<<0.05) higher level of hemolyzed erythrocytes among
males from Gdynia compared to those from Sopot (in 4.1-, 3.98-, 3.66-, 2.86-, 1.61-, and 1.42-fold after incubation
with 0.12, 0.135, 0.15, 0.165, 0.18, and 0.195 mol/L urea solution, respectively) was noted. Comparing the percentage
of hemolyzed erythrocytes both among males and females from Sopot, the higher values of hemolyzed erythrocytes
were noted among females in 1.97, 1.90, and 2.05-fold after incubation with 0.135, 0.15, and 0.165 mol/L urea solution,
respectively. Moreover, the percentage of hemolyzed erythrocytes among females from Gdynia after treatment with the
0.15 mol/L urea solution was higher by 2.04-fold (p<0.05) compared to females from Sopot.

The erythrocytes membrane resistance has been used by us as a tool in the assessment of toxicity, for example,
habitat environments of the mute swan using their erythrocytes. Erythrocytes of males and females from Gdynia were
more fragile than those subjects from Sopot. Osmotic and acidic-induced fragility is altered among females from
Gdynia and induced a higher level of hemolyzed erythrocytes. Increased osmotic fragility among females from Gdynia
can be correlated to the increased lipid peroxidation of erythrocytes. Lipid peroxidation has been implicated in the
alterations of membrane structure and functions. Increased lipid peroxidation has been reported to cause an increase in
osmotic fragility and a decrease in cell fluidity (Hebbel, 1986).

Mute swans are commonly exposed to a mixture of environmental contaminants. However, there are few studies
on the toxicity of metal mixtures and they are often based on the frequency of occurrence and the level of contamination
in a particular ecosystem (Romero et al., 2009). For example, environmental pollution caused by heavy metals is
responsible for numerous pathologies in wild species. Lead has been the cause of serious cases of mortality in different
types of birds (Eisler, 1988; Finkelstein et al., 2003).

In summary, the highest percentage of hemolyzed erythrocytes after incubation with solutions of various urea
concentrations was observed both among males and females from Gdynia. The lowest percentage of hemolyzed
erythrocytes was exhibited by the erythrocyte suspension of males from Sopot. Comparing the percentage of hemolyzed
erythrocytes both among males and females from Sopot, the higher values of hemolyzed erythrocytes were noted
among females.

Our study showed more individual variation, probably related to the impact of the environmental habitat and
consumption of ingested prey items by mute swans. The results of this study therefore ultimately suggest that one of
the costs of combating an oxidative challenge and erythrocyte hemolysis (and of the associated high percentage of
hemolyzed erythrocytes) is the impairment of antioxidant defenses. These ideas should stimulate more experimental
work designed to better understand the complex inter-relationships between oxidative stress, antioxidant levels,
hemolysis, micro- and macro-elements, and the expression of antioxidant-based traits.
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BIUIMB YEPBOHOI'O CBITJIA HA POCTOBI PEAKIIIT TA TIPOJIIGEPATUBHY
AKTUBHICTb Y POCJIMH, KOHTPACTHUX 3A ®OTOITEPIOANYHOIO PEAKLIIEIO
Xapkiscoruti nayionanvnutl ynieepcumem im. B.H. Kapasina
Kageopa ¢hizionoeii i 6ioximii pociun ma MiKpoOpeauizmia
Maiioan Ceoboou, 4, m. Xapxie, 61022, Yxpaina
batuyeva96@gmail.com

Batuieva Y.D. THE INFLUENCE OF RED LIGHT ON GROWTH RESPONCES AND PROLIFERATIVE
ACTIVITY IN PLANTS CONTRASTING BY PHOTOPERIODIC REACTION. The influence of red light irradiation
on the change dynamics of mitotic index of the root meristematic cells and root growth reactions of plants contrasted
by photoperiodic reaction was studied. It was established that irradiation with red light of the Maecenate variety pisum
plants oleads to an increase of a length of the main root and a decrease of the proliferative activity of the root meri-
stematic cells. Korsak variety soybean plants had an increase both the root length and mitotic index under red light
irradiation. It was concluded that the growth responses of the studied plants are under phytochrome control and there is
a difference in growth responses for plants of different photoperiodic groups.

Bimomo, 1110 CBITJIO € OCHOBHMM YHHHHKOM, SIKHH PETyJIIO€ MPOLECH POCTY ¥ PO3BUTKY pociauH. COpuiHITTS
CBITJIOBHX CHTHATIB BiAOYBA€TbCs 3aBIAKU PEIENTOPaM CBIiTjIa, HE IMOB’SI3aHUM 13 ()OTOCHHTCTHYHHM aIaparoM;
cepell KX PelenTopiB HalBaKIHBIIITY POJIb BiAIrParoTh (PITOXPOMH, IO CHPUHMAFOTH 1 IEPENAlOTh CBITIIOBHI CUTHAT
4yepBOHOI autsHIIl criekrpa (600—750 um) (Quail, 2010). UepBoHE CBITIIO KOHTPOIIOE PIicT i MOpdorenes pocaud (Kami
et al., 2010), akTuBHICTh (hepMEHTIB, IHTCHCUBHICTH (oTocuuTe3y (Sharkey et al., 2004), HakOIMYEHHS 1 PO3IOILT
acumiaTie (L{uOymnbko, 1998) Ta inmm npomecu. CBITIOBHI CHTHAN CIPHIMAE FOJOBHHM YHHOM Haa3eMHA YacTHHA
pociuH, IXHs anikanbHa MEPUCTEMa, JIe CHHTE3YIOThCs (Pi310JIOrUYHO aKTHBHI PEYOBHHH, SIKI aKTHBHO BILIMBAIOTH Ha
pict i po3BuTok kopeHeBoi cuctemu (Kasapsiu, 1984). OcobmuBocti npodidepaliii KIIITHH KOPEHS TICHO IOB’sA3aHi 3
PEaKIi€ro POCIMH Ha 3MiHH HABKOJHMIIHBOTO CEPEIOBUINA, B TOMY YHCII i Ha OMPOMIHIOBAHHS CEJICKTUBHHUM CBITIIOM
(1Banos, 1987, Kones, 1987), ane xapakrep HHUX 3MiH MO 3aJIe)KaTH Bil ()OTOMEPIOAUYHOT peakilii pocaud. MeToro
Hairol poOoTH Oy0 BU3HAYUTH BILIMB OIPOMIHIOBAHHS MOHOXpOMaTHYHMM 4yepBOHMM CBITIIOM (UC) i3 JOBKHHOIO
XBWII 660 HM Ha POCTOBY PEAaKINI0 Ta MUHAMIKY MITOTHMYHOI aKTHBHOCTI 3a 3MIHOIO MITOTHYHOTO iHmekcy (MI)
KJIITHH KOPEHEBOI MEPUCTEMH Yy POCIHH, KOHTPACTHHUX 3a (hOTONEPIONUYHOI0 peakiiero. Sk pOCIMHHHIA MaTepian
BUKOPHCTOBYBAJIH IPOPOCTKH IOBIOACHHOI POCIMHHM — TOpoXy mociBHOro (Pisum sativum L.) copry MeueHnar i
KOPOTKOIEHHOI pociuHu — coi KynsrypHOi (Glycine max L.) copry Kopcak. CrepuitizoBaHe HaCiHHS MIPOPOIILYBaIl
mpoTaroM 4 mid, miciis 4oro eTionboBaHi nmpopoctku onpominioBain YC (660 um) mo 30 xB mpotsrom 5 ai6. Ha 6-1y,
7-My Ta 8-My 10OH €KCIIEPUMEHTY BH3HAYQJIM POCTOBY PEAKIIi0 3a JIOBXHHOIO TOJOBHOTO KOPEHS Ta MpoitiepaTuBHy
AKTHUBHICTH 32 aHaJi30M MITOTHYHOIO 1HIEKCY KIITHH MEPHUCTEMH KOPEHs. 3a pe3y/bTaraMH HaIINX CKCIIEPUMEHTIB
MOKAa3aHo, 10 y KOHTPOIBHUX MPOPOCTKIB JJOBIOJICHHOTO TOPOXY COPTY MeIeHaT MpOoTsAroM J0CIiay BilnOyBaeThCs
MOCTYIIOBE 301JIBIIIEHHS TOBKHUHU TOJIOBHOTO KOopeHs. 3a BmuBy YC (660 HM) picT miI3eMHOI YaCTHMHU MPOPOCTKIB
MIPUTHIYYBABCs, ajie Ha 8-My 100y AOCTiLy TpoxH 30iblryBaBcs. Bogrouac UC mpu3BOAMIO 10 3MEHIIICHHS 3HAYCHHS
MI KJTTHH MEepHCTEMH KOPEHs TOCIIIHHUX MIPOPOCTKIB ropoxy. Y KOPOTKOAEHHOI coi mif BirBoM YC crocTtepiraiu
301NBIICHHS JTOBXKHWHH TOJOBHOTO KOPEHS MPOTSITOM YChOTO EKCIHEpHUMEHTY. Y KOHTPOJBHHX MPOPOCTKIB COi
CIOCTEpIrajid OHTOICHETHYHI 3MiHK TpoJTi)epaTHBHOI aKTUBHOCTI MPOTATOM IOCIIiAY. Y MOCTIIHHX HPOPOCTKIB cOT
3a aii UC mokazaHo 301bIIeHHS 3HaYeHHA MI - cTUMYy/TIOBaHHS poJTi)epaTHBHOT aKTUBHOCTI KOPEHEBUX MEPUCTEM.

Otxe, y X0Jli MPOBEACHUX TOCIIJIIB TTOKa3aHO, 1110 aKTUBYBaHHS (PITOXPOMHOI CHCTEMH IUISIXOM OMPOMIHEHHS
etionpoBaHux MpopocTkiB YC (660 HM) MPU3BOAMTE A0 CTUMYJTFOBAHHS POCTY TOJOBHOTO KOPEHS y POCIHH 13 PI3HOIO
(hoTomepioANIHOIO PEAKIII€I0, i 10 MPOTHIICKHUX e(PEKTIB y pery/Ir0BaHHI MITOTHYHOI aKTHBHOCTI KOPEHEBUX MEPHCTEM
y LUX POCIIHH.

Byxonckbka .. [lepes’ssnuyk M., Kpasens B.

BILUIMB BPACUHOCTEPOI/IIB HA AKTUBHICTb HAJI®H-OKCHUJIA3 Y POCJIMH APABIJIOIICUCY
3 HOKAYTOBAHUMU TEHAMU HECIIELIU®IYHUX GOCDOJIIIIA3 C TA IUTOXPOMHE i
AJIBTEPHATHUBHE KJIITUHHE INXAHHSA Y POCJIMH JUKOI'O TUITY
Incmumym 6ioopeaniunoi ximii ma Hagpmoximii imeni B. I1. Kyxapa HAH Yxpainu
ByI. MypmaHchka, 1, M. Kui, 02094, Ykpaina
yasya.yaroslavka@gmail.com
Bukhonska Y., Derevyanchuk M., Kravets V. BRASSINOSTEROID EFFECTS ON NADPH OXIDASE
ACTIVITY IN THE ARABIDOPSIS WITH A NON-SPECIFIC PHOSPHOLIPASE C KNOCKOUTS, AND CYTO-
CHROME AND ALTERNATIVE RESPIRATION IN THE WILD TYPE PLANTS. NADPH-oxidase is a membrane-
bound enzyme, which has roles in the plant immune responses and signalling. Brassinosteroids can modulate NADPH-
oxidase activity, and therefore improve stress tolerance. PC-PLC produces second messengers that are crucial for a
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different cellular processes signalling. That is why PC-PLC knockouts lead to a lower ability to recognize stress factors
and respond to them. Brassinosteroids also alter a transcription of the respiratory pathways genes and therefore increase
a capacities of the cyanide-sensitive and cyanide-resistant respiratory pathways.

YTBoperHss aktuBHUX (hopMm kucHiO (ADK) € yHiBepcalbHOI PEakIli€cl0 pOCIMHHOTO OpraHi3My Ha BIUIAB
CTPECOBHX YMHHUKIB Pi3HOI npupoan. OTHIM i3 KIIOYOBUX (PEPMEHTIB, 10 3aiydeHi y mporec GopmyBanHs ADK i
pocmuHHOTO iMyHITETY, € NADPH-0KCHOa3a. Perymamis aktusHOCTi NADPH-0KCHIa31 TicHO OB’ sI3aHa 13 JIiITiTHOIO
CHTHAJIBHOIO TPAHCAYKIIi€I0, 30KpeMa, 3 (ocdaTHaHOI0 KUCIOTOIO, SIKa 3’ €JHY€EThCS 31 CyOONMHHIIIMHA KOMIUIEKCY
NADPH-okcunaszu. @opmyBanss (pochaTuaHOT KHCIOTH 3a0e31edye Kiac eH3UMIB (o chaTHImIXoIiH-T1IpOTi3yI0unX
¢docdomnimaz C (OX-DJIC). Excrpecis i3oreniB NPCs, sxi koxyiors @X-DJIC, akTUBY€ETHCS ITi[T BIUTMBOM €TiCHTOPIB,
(iToropMOHIB, HOHIB Ba)XKUX METAalliB, 3aCOJCHHA, TEIDIOBOTO cTpecy, nedimmury Qocdopy, TomMy 3’scyBaHHS
MOJICKYIIIPHUX MEXaHi3MiB 11 peryssiii 3aIUIIaeThCs aKTYaIbHIM MTUTAaHHAM (iTOIMYHOJIOT1.

Mertoro mocmimkerns O0ymno Bu3HaunuTH postb OX-DJIC y perymsmii aktueHOCcTi NADPH-0KCHIa3 ¥ BiAIOBIAE HA
ropMoHanpHUN (OpacuHOCTEpOinH - 24-emibpacunonin (EBJI) ta 24-enikacractepon (EKC)) i crpecoswmit (raremin i
pO3Mi3HaBaHHS MATOTEH-aCOLIHOBAaHMX MOJICKYSIPHHUX MaTepHiB Oakrepiii) BumB. YTBopeHHS ADK Oyino Bu3HaueHO
METO/IOM TiCTOXiMii 3 BHKOPHCTAaHHSIM HITPOCHHBOTO TeTpasoiito xiuopury (HCT).

Pesynprarn ekcriepuMeHTy IMoKa3aiu, mo o0poOka TUCTKiB Arabidopsis thaliana 24-emibpacunomimom (EBJI)
inmyKyBana aktuBHICTE NADPH-okcuaas sk y pocivH AMKOTO THITY, TaK 1 y POCINH i3 HOKayTOBAaHMMH 130T€HAMHU
OX-DJIC. Ananoriuao, o0podka rareminom (fig22) — curHANEHUM TENTHAOM, IO € MOHOMEPOM OaKTepiaahbHOTO
JUKTYTHKA, iHAyKyBana akTuBHicT NADPH-okcunas y A. thaliana. Lei edekt 3HAYHO MTOCIITIOBABCS 32 BUPOIITyBaHHS
POCITHH Ha TBEPIOMY MOKUBHOMY cepenoBHii 3 BMicToM 10° M EBJI. ¥V pociuH, MyTaHTHHX 3a TeHaMH, 1[0 KOAYIOTh
OX-DJIC, epext EBJI Oy 3HIKCHUIA.

Bpacuroctepoinn (BC) miaTpuMyoTs CTabUIBHICTS AUXATHFHOTO MITOXOHPIaFHOTO EIEKTPOH-TPAHCIIOPTHOTO
nanmrora (METJI) 3a BmmuBy OioTWYHHX 1 a0iOTHYHHMX CTpecopiB 3aBasku akTuBalii reHiB kommoHeHtiB ETJI. 3a
pe3ysbTaTaMy aHali3y aKTHBHOCTI IUTOXPOMHOTO NUIAXY AWXaHHS BHsBIeHO cTuMyiroBansHUH BB EBJI i EKC,
mpu oMy 3a Bucokux (10 M) konnenTpamiit BC crocrepirany npurHideHHs MiaHiA-4yTIMBOrO HUISXY B KOPEHSIX
pocnuH. HailiHTEeHCHBHIIINN CTUMYJIOBAJIbHUII BIUIMB Ha aKTUBHICTH LUTOXPOMHOIO U aJIbTEPHATUBHOTO MLISAXIB
tparcnopty enekrpoHis usBuin EKC 