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BIO®PI3ZUKA
BIOPHYSICS

Amngpiis P., Cemouxo O., SApemuyk M., Bypa M.

OLIHKA BIUIMBY HU3bKOIHTEHCUBHOI'O BUITPOMIHIOBAHH
HA PICT TA TIPOPOCTAHHS ALLIUM
Jlvsigcokuil HayionanvHull yrieepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvgis, 79005, Yxpaina
e-mail: romaal 677@gmail.com
Andriiv R., Semochko O., Yaremchuk M., Bura M. THE ASSESSMENT OF THE
LOW-INTENSITY RADIATION IMPACT ON THE GROWTH AND GERMINATION OF AL-
LIUM. The blue spectrum is necessary for plant photosynthesis and growth. The aim of the study
was to explore the potential impact of light emitting diodes (LEDs) at different light intensities
(460 and 530 nm for blue and green respectively) on onions germination and root growth. We
have found that blue low-intensity radiation did not inhibit the growth and germination of the
roots of the Allium cepa compared to the control. However, the green monochromatic light reli-
ably inhibited the growth and germination of the plants.

Ha croronni akTyaabHIM € OCHIPKEHHS BIUIMBY HU3bKOIHTEHCHBHOTO BUITPOMIHIOBaHHS 31
CTHMYITIOBAJILHUM e()eKTOM Ha 6100’ €KTH (SIK POCIMHHI, TaK 1 TBApUHHI). OCHOBHUM ITO3UTHBHUM
eekToM il HU3BKOIHTEHCHBHOTO BHUIIPOMIHIOBaHHS Ha OioyoriuHi 00’€KTH BBaXXalOTh
IiABUIIEHHS TPOJi)epaTUBHOT aKTHBHOCTI KJIITHH, IO HPOSBISETHCS B 30LIBIICHHI TEMIIIB
HapocTtaHHs 6ioMacu. [Ipu 3acTocyBaHHI J1a3epHOTO ONPOMIHEHHS Ha Pi3HUX BUAAX BOAOPOCTEH
MIPOJIEMOHCTPOBAHO TPHUIIBHIMICHHS TEMILy INPHUPOCTYy iX OlomacH, 30UIBIIEHHS KUIBKOCTI
MO3aKJITHHHMX TOJIicaxapuiiB, xyopodiniB ta kaporunoiniB (Wang, 2002; Katsuda, 2004).
Bukopucranns 6inoro ta cuaboro LED BunpoMiHIOBaHHS, Ha BiMiHY BiJl O1JI0TO Ta 3eJ€HOTO,
CIPUSIE POCTY Ta HAKOMTMYCHHIO TOYKUBHUX PEYOBHUH, 301TBIIICHHIO TUTOIII TUCTKIB Ta Baru Allium
fistulosum L. (Song Gao, 2020, 2021). HeogHo3Ha4YHICTE 0i070T1YHUX €EKTIB Bifl 3aCTOCYBaHHS
J1a3epHOTO BUIPOMIHEHHSI MOYKHA TTOSICHUTH BIIMIHHUMH MEXaHi3MaMH BIUTUBY ITPOMEHIB Pi3HOI
JOBXMHH Ha KITHHH. Tak, BiJOMO IpO NepeBaXHEe MONIMHAHHS 3€JICHUMH MIKPOBOJOPOCTSIMH
CHHBOTO Ta YEepPBOHOTO CBiT/Ia. KOpPOTKOXBMIBOBI CBITJIOBI mpomeHi (cuHi i (ionerosi), xoua i
CTHMYITIOIOTH IIPOLIECH MOALTY KIIITHH BOIOPOCTEH, MPOTE 3aTPUMYIOTh ITPOXODKEHHS (a3H iX
posrsaryBaHHs. [l BIJIMBOM YEpBOHMX IPOMEHIB, HABIAKH, 3aTPUMYIOTCS IPOLECH MOALTY 1
TIpucKoproeThes (aza posrsaryBaHHs kit (Kuwahara, 2011).

Mertoto poboTH Oya0 OCTIDKEHHS POCTY KOPEHIB Ta mpopocTaHHs uuOymuH Allium
cepa 3a yMOB omnpomineHHs 20 XB cHHIM Ta 3e1eHuM cBiTogionaMu «AVAGOy. JlocmimxeHHs
TOKCHMYHOCTI TIPOBOJMIIM 3 BUKOpUCTAaHHsIM Oiorecty Allium, onucannii Fiskesjo G. LluOynnau
OJTHOPa30BO ompoMiHtoBaiu Brpogosxk 20 xB ceimiomiogamu ASMT M BOO - NAEOO PBF
ta ASMT MGOO - NGJOO PBF (A = 460 ta 530 HM BiamoBigHo), motyxHicTio 1 BT, 1m0
Bignosigae gozam 40,8 Jx/cm? st cunboro ta 43,2 Jx/cm? [1j1s 3€I€HOr0 CBITIIAa BiAMOBIIHO.
Hacinnsa Allium (12 na koXHy TOYKY, n=3) MpOpPOINYBaid B KOHTPOJBHHX po3dunHax NaN,
(150 MxMomB/1T) Ta KOMEpLUIHHOMY NPOTHITYXJIMHHOMY Tipernapari J{okcopyOinus (1 MKMOJIB/1),
a TaKoX JWCTUIBOBaHIM BoAi (HEraTMBHUI KOHTPOIIB) ynponoBx 6 ai6 npu 22°C. OnpomineHe
HaciHHS (A€HIIE) MMPOPOLIYBalM TAaKOX HA JUCTWIILOBAHIM BoAi. BuMiproBanu picT KOpeHiB i
(ikcyBaIM NPOPOCTaHHS HACIHHSA Ha 6 100y JOCITiY.

CrannapTHi pevoBUMHM TO3UTHBHOro KoHTpomo NaN, Ta [lokcopyOilmH JOCTOBIpHO
1Hri0yBay picT KOpeHiB 1 mpopocTaHHs HaciHHA (Ha 76 Ta 59% BiANOBiAHO). 32 BIUTUBY 3€JICHOTO
cBimIa AOBKHHOI 530 HM BCTaHOBJICHO JIOCTOBIpHE NPHUTHIYEHHS POCTY Ta IMPOPOCTAHHS
Allium wa 10,840,9 ta 14,3+0,9% (p>0,99) BigmoBimHo. OJHAK 3a OMPOMIHEHHS CHHIM
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cBiTioM (A = 460 HM) BHSBICHO IOCTOBIPHHH MO3UTHUBHHUNA €()EKT — CIOCTEpiraiy aKTHBALIIO
pocty kopiniB Allium na 10,1+0,7% (p>0,95) Ta 30UIBIIEHHS TPOPOCTAHHS JOCHTIIKYBaHUX
pocmun Ha 11,4+1,3% BigHOCHO KOHTpONO. OTpUMaHi eKCIepHUMEHTANbHI JaHi CBiI4aTh, IO
KOPOTKOXBHJIHOBE BUIPOMIHIOBAHHS HMOBIPHO CTUMYITIOE BEpXiBKOBY MEPUCTEMY KOPIHHS, picT
Ta popocTanHs nuOyniH Allium.

OCKUTBKH peakiis BHUIINX POCIHH HA BIUIMB HHU3BKOIHTEHCHBHOTO BUIIPOMIHIOBAHHS
3Ha4HO Bifpi3HAeThCcs (Misik, 2014), mraHyeMo MPOBECTH MONATKOBI MOCIHIIKEHHS BILIUBY
BHIMIMOTO CBITJIa 3 METOIO OLIIHKHY BIUTHBY Pi3HOI TPUBAJIOCTI €KCIIO3UIIi] Ta OIHKH MyTareHHOTO
MTOTEHITiaIy.

Tepmanosuy /1.!, Bypa M.!, 3aiuenko O.’

OLIHKA BIUIMBY IIET-IIOJIMEPY HA AKTUBHICTb
KATAJIA31 OOLUTIB TA 3APOJIKIB B’IOHA
Tvgi6cokuti Hayionanwruil ynieepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: di.germanovich@gmail.com
’Hayionanvhuti ynieepcumem «JIb8igcbka nonimexwikay, kagedpa opeaniunoi Ximii
nn. Ce. IOpa, 2, 79013, m. Jlvsis
e-mail: zaichenk@polynet.lviv.ua
Germanovich M., Bura M., Zaichenko O. THE ASSESSMENT OF THE PEG-POLY-
MER INFLUENCE ON THE OOCYTES AND EMBRYOS CATALASE ACTIVITY. We have
found that PEG-polymer (100, 10 and 1 pmol/L) did not inhibit the catalase activity of the loach
oocytes and embryos (Misgurnus fossilis L.). The changes in the activity of the studied catalase
of the oocytes and embryos, mainly caused by the action of other not taken into account factors,
but do not depend on the presence of a polymer in the incubation medium.

HacporosHi, 0cOOMMBO aKTya IbHUM € IOCITI IKEHHSI MEXaH13MiB BIUTMBY HOBOCHHTE30BaHUX
HU3bKOMOJICKYJIIDHUX 1 TOJIMEPHUX KOHIOTaTiB JiKapchkux 3aco0iB (Alshamrani, 2022).
Amnani3 jpkepern JiTeparypH CBIIYHMTS, IO MOJIIMEPHI KOH FOraTH JIKapChbKUX 3aC001B BOJOAIIOTH
BUPAXEHOI0 (hapMaKOJIOTIYHOIO aKTUBHICTIO, aJie i TAKO)K TOKCUYHICTIO MOPIBHSHO 31 3BUYAHUMHU
MIKPOYAaCTHHKAMH, OJJHAK BOHHM JICTKO ITPOHHUKAIOTH KPi3h MeMOpany onkoktituH (Puskas, 2022).
Momudikarist antnokcunantHux eH3uMiB (AOE) nomierunenrnikonem (ITED) Ta inkancyssiis ix
B Jinocomax, mokputux I1EI, miaumrye 6iogoctynHicte AOE Ta mocuimtoe 3axucHi epexru Ha
TBapuHHIX Mozeisix (Hood, 2011).

3 6i0¢i3MuHOT TOUYKH 30pY, AOCHIPKEHHS OCOOJIMBOCTEHl BIUIMBY HOBOCHHTE30BAHOTO
noxiguoro ITEI" Ha AOE, 30kpema, kaTajia3Hy akTHBHICTb OJ1aCTOMEPIB 3aPOJIKIB € aKTyaIbHIM Ta
nepcrneKTUBHUM. Hali3py4HIInM y 11bOMY BiTHOIIEHHI BBa)XKalOTh eMOpioHu B’toHa (Misgurnus
fossilis L.), axi sik 1 FETAX (Frog Embryo Teratogenesis Assay — Xenopus), BAKOPUCTOBYIOTb
SK CKpUHIHTOBHH TecT Il imeHTudikanii ximidyamx teparoreniB (Fort, 2000). Ha xadenpi
«Opraniunoi XimMii» JIbBIBCBKOI MOMITEXHIKK 3I1HICHEHO CHHTE3 psily O10JIOTIYHO TOJEPAHTHUX
[TET -oniroMepHuX HOCITB Ta CUCTEM JOCTaBKH aHTUMIKPOOHHUX Ta MPOTUITYXJIMHHHUX NperapaTiB
B opra-mimens (Ps6uesa, Ocramuyk, 2011). Meroro pobotu Oyno nocnuimkenus sumsy 100, 10,
1 MxMonb/n HoBocuHTe30BaHoro [TET-noniMepy Ha kaTana3zHy aKTUBHICTH OOLIUTIB Ta 3apOAKIB
B’I0OHA, a IS MEPEBIPKHU TIMOTE3W MPO 3B’SA30K MK O3HAKOIO Ta MOCIIPKYBAHUM UYHHHHKOM
3aCTOCOBYBAJIM OJTHO- Ta JBO(AKTOPHUI JUCTIEPCIHHUIA aHai3.

JlocnipkeHHs TPOBOIMIIM HAa OOIIMTAaX Ta 3apojikax B’IOHA y TeEpiox BiJ 3aIuliIHEHHS JI0
cranii 10 moxiny (0, 2, 16, 64, 256 Ta 1024 6macromepu). OBYJIAIIII0 CTUMYITIOBAJIH BHYTPIIIIHBO-
M’SI30BUM BBEJICHHSIM CaMKaM XOpioroHiyHoro ronajotpominy (500 om). Ikpy (oorurn)
oJiepKyBasId uepe3 36 rofa Mmicias CTUMYIIALIl Ta 3allIiIHIOBaIM B yaiikax IleTpi cycreHsiero
crepmiiB 3a Heiihaxom A. A. Ha kokHi#l 13 3a3HaUCHHUX CTaiil BU3HAYAIM aKTUBHICTh KaTajla3u
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3a metonoM Kopomok M.A. i criiBasT. (1988), a BMicT Oinka — 3a MeTomom Jloypi. Aucniepciiiamii
aHamiz BUKOHamM 3acobamu Microsoft EXCEL, OWiHIOBadM TaKOXX BIPOTiMHICTH OTPHMAaHUX
pesynbrariB gociimkenHs. (KpuTuuHi piBHI 3HAYUMOCTI MiJ 9ac MEpeBipKHA CTATUCTUIHUX
TinoTe3 y IbOMY JOCIHIHKEHHI MPHHMAIH TAaKUMH, 0 TopiBHIOIOTH 0,95 Ta 0,99).

[MomepemHi mocmimKkeHHS BCTAHOBIIIH, 1[0 BHECEHH A0 iHKyOamiitHoro cepenosuia [1ET -
monimMepy y korneHTparisx 100, 10 Ta 1 MKMOIIB/T 3yMOBIIIOBAIIO HE AOCTOBIPHI 3MiHU KaTala3Hoi
AKTHBHOCTI MeMOpaH OOIHMTIB Ta 3apoIKiB YIPOAOBK eMmOpioreHe3y. s OIIHKM dYacTKA
BBy [1EI-mmonimepy B xoHmeHnTpanisx 100, 10 ta | MKMONb/1 (YMHHHK T03U) Ha aKTUBHICTh
KaTaJla3d OOIUTIB Ta B paHHIN mepiox po3Butky (60—330 XB) 3apoikiB B’10Ha (YMHHUK Hacy)
MIPOBEICHO OTHO- Ta ABO(MAKTOPHUN AWCHepCiiiHMiA aHai3. BuzHaueHo, 1m0 3MiHM aKTHBHOCTI
JOCTIIKYBaHOTO (hepMEHTY, IIEPEBaKHO 3yMOBIICHI i€10 HIMX HE BPAaXOBAHUX YNHHHKIB, OTHAK
HE 3aJIeXKaTh B HASIBHOCTI MOJIiMEpy B CepeloBHINI iHKyOamii. J[BodakropHUil ArcmiepciiHumi
aHaJi3 BUSBHB BHCOKY JOCTOBIPHY YacTKy BIUIMBY 4acy pO3BUTKY 3aponkiB (99,3%; p>0,99) y
MIHJIMBICTh KaTaJla3HOI aKTUBHOCTI, JIWIIE 32 HASIBHOCTI B cepemoBuIi iHKyOarii 100 MKMOIB/
[ET-monimMepy — 3MiHH AOCTIKYBAaHOTO €H3UMY 3YMOBJICHI Hi€I0 TOCIiIKyBaHOTO YHHHHUKA
(15,3%; p>0,99). Orpumani naHi CBim4aTh HpO BUCOKY IepcnekTuBy BukopucTanHs [1ET-
TToJIiMepiB SIK HAHOHOCIIB.

I'yzenko A.2, Bypa M.2, Cubins M.!, Bunorpaacokmii B.!

AHAJII3 EKCKPELIT AIPEHAJIIHY SIK MAPKEPA OILITHKU EGEKTUBHOCTI
METOJUKU ITICUXOPET'YJIFOIOUOI'O TPEHYBAHH S JIVUHUKIB
2Ilvsiecorutl nayionanvHutl ynigepcumem imeni Isana @panxa
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: buram1510@gmail.com
UTvsiecokutl Oeporcasnuti ynieepcumem (izuunol Kyromypu imeni leana Bobepcoko2o
syn. Kocmiwowka, 11, m. Jlveis, 79007, Yrpaina

Huzenko A., Bura M., Sybil M., Vinohradskyi B. THE ANALYSIS OF THE
ADRENALIN EXCRETION AS A MARKER FOR THE ASSESSMENT OF THE PSYCHO-
REGULATORY TRAINING OF ARCHERS EFFICIENCY. The specialized ideomotor tech-
niques of systematic use (at least 2 months) allows to reduce adrenaline excretion in the archers
at the time of the start, which is a favorable and decisive factor for the competitive activity.

JlocsiTHEeHHST BHCOKHMX pE3YJBTaTiB Yy BCIX BHAaX CIOPTY MOXIIMBE JIMIIE 32 YMOB
0araTopiyHMX CHCTEMAaTHYHUX Ta IUIECIPSIMOBAHUX TpeHyBaHb. CHCTEMaTHyHa ITiATOTOBKA
CIIOpTCMEHAa-JIy4yHHKa BioOpaxkae CKiaaHy OararocTajiiHy CHCTeMy, IO MOEIHYE MPOLECH
BUXOBaHHS, HABYaHHS Ta TPCHYBaHHS, MOYMHAIOYM 3 IOHMX POKiB. Pid B TOMy, 110 B LIbOMY
BUJIi CHIOPTY OCHOBHI Jii CHOPTCMEHA Ba)KKO OI[IHUTH 31 CTOPOHH, 3 TOYKH 30py 1X TEXHIYHOT
nockoHanocti  (Kanuuiuenko, 2012; 2013). Bimomo, 1o pe3ylbTaTHBHICT CTPIIBOH
CIIOPTCMEHIB-TyUHHKIB 3aJ€KHTh BiJ| TCHXOJIOTIYHOI MiJArOTOBKM Ta CTaHy CIOPTCMEHa,
METOJJMKH TPOBEJCHHS 3aHsTh Ta HIUBIIYalbHOTO MiIXOAY, IO BIUIMBAE HAa HOTO YCHINIHUI
BUCTYyMN. HayKoBIi CTBEpIKYIOTh, IO TCUXOJIOTIYHA MiJITOTOBKA € BPOIKEHOI OCOOJIMBICTIO,
ofiHaK ii, B 3HauHiit Mipi MoxkHa po3BunyTH (IliTiH, 2014). BnacHe ToMy 0coOnuBe 3HA4YECHHS Yy
TICUXOJIOTTYHIN MiJrOTOBII CHOPTCMEHIB BiJIIrPa€ i[EOMOTOPHE TPEHYBAHHSL.

Meroto pobotu OyIo mpoaHanizyBaTH 3MiHH €KCKpELil aJpeHaliny B JIyYHHUKIB 32 PI3HHUX
MICUXOJIOTTYHUX YMOB Ta (Pi3MYHMUX HABAHT&)KEHb Ta BCTAHOBUTH YACTKY BIUIHBY 3aCTOCYBAaHHS
Creliayli30BaHOi METO/IMKH 1€OMOTOPHOTO TpeHyBaHHs. JlociipkeHHs MpOBOAMIM Ha 0asi
kadenpu Teopii i METOIUKH CTPLILOU, CydacHOro n’sTubopcTBa Ta 1maxis, Ha 6a3i CAIOLIOP
“Enexkrpon” Ta Ha 0a3i xadenpu Oioximii cnopry JIJIYOK imeni IBana boGepcbkoro. s
€(EeKTUBHOCTI METOIMKH CIIOPTCMEHM OYyJiM TMOAUIeHI Ha MBI rpynu (eKCIepHUMEHTaIbHY
((mcuxosoromnenaroriyHUi €KCIEPUMEHT IPOBOAMIM BIPOJOBK 2 MICSIB) Ta KOHTPOIJBHY), B


mailto:buram1510@gmail.com

-14 - “Monogp i noctyn Gionorii”, JIbBiB, 26—28 kBiTHA 2023 p.

SIKUX 3HaXOOMIIOCH 10 5 0¢ib (10 cmopTemeniB MC (roHakm), Bik yuacHuKiB —18-20 poxkiB). [Tepen
KO)KHHM TPEHYBaHHSM CIIOPTCMEHH eKCIIEPUMEHTAIBHOT IPYITH 3aCTOCOBYBAIH 3allPOIIOHOBAHY
MeTouKy. JloCIiPKeHHs TPUBAJIN 3 BEPECHs 110 Oepe3eHb, 3MaraHH:; — 3 TPyAHS 110 Oepe3eHb Ta
MPOXOAWIH B 2 eramd. bioxiMiuHe OOCTEXEHHS CIOPTCMEHIB MPOBOAMIIM TAKOX B JBa CTAITH:
3pa3Kd aHaji3iB BiOWpanW Mg 4Yac TpeHyBaHb Ta 3MaraHb MO Ta Michs (Pi3mgHOiI pyxXoBOi
aKTHUBHOCTI. BMicT ropMOHy anpeHalliHy BU3HAYaIH B Ce4i METOOM XpoMarorpadii B KOJOHKaX
(Kamyshnykov, 2003), mpobu BigOupamu mepen Ta Tmicis (i3WIHOT aKTHBHOI PYXJIMBOCTI.
Hucrniepciiinuii aHami3 BUKOHAIHN 3acobamMu Microsoft EXCEL, oniHIOBa M TaKOXX BipOTiIHICTB
OTPUMaHUX PE3yJbTaTiB JOCIIKEHHS (p MPpUMaIi TaKUMH, o 1opiBHIOOTE 0,95 Ta 0,99).

JUIs OIiHKM YacTKH BHECKY 3aCTOCYBaHHS CIIELiali30BaHOI METOAWKH 1IeOMOTOPHOTO
TPEHYBAaHHS y 3MiHH €KCKpellii TOPMOHY aipeHaJIiHy JIYYHHKIB 3aCTOCOBYBAIH ONHO(aKTOPHHIA
JUcTiepciiHmit aHai3. BusHaueHo, 110 mix gac nepioxy Crokoro ((haza TpeHyBaHb) 3aCTOCYBaHHS
1ICOMOTOPHOTO TpPEHYBaHHs CIIOPTCMEHAMH JOCTOBIPDHO HE BIUIMBAJIO HA 3MiHH EKCKpewil
TOPMOHY afpeHaliHy (JacTka BIUIMBY cTaHoBWia 2,23%). OgHak mepioguyHe i1eoMOTOpHE
TpEHyBaHHS JYYHHKAMH BIIPOZOBXK 2 MICSLIB BENO N0 30UIBLICHHS HOr0 YacTKU BIUIMBY Ha
MIHJIMBICTh €KCKpelii TopMoH anpeHaniny. OgHO(paKTOpHUI aHaji3 BCTAHOBWB, IO I Yac
mepiony crapty (¢asa 3MaraHp) 4acTKa BIUIMBY 3aCTOCOBAHOI CIIEIiaTi30BaHOI METOAWKH Y
MIHJIMBICTh €KCKpelii aJpeHaliHy JTOCTOBIPHO 3pocTaia (30KpeMa, Iicis pyXOBOi aKTHBHOCTI
craroBmia 56,1%; p>0,95).

CucremaTiyHe 3aCTOCYBaHHS 1I€OMOTOPHUX METOAWK ITiIBUIIEHHS PiBHS IICHXOJIOTIIHOL
TOTOBHOCTI CIOPTCMEHIB-TYYHHKIB (HE MEHIIE 2 MICAIIB) TO3BOJSE 3MEHIIUTH EKCKPEIifo
aJlpeHaliHy B MOMEHT CTapTy, 0 € CIPUHATIMBUM Ta BUPILIaJbHUM (aKTOpOM I 3MaraibHol
JiSTIBHOCTI Ta OTPHUMAHHS BUCOKOTO PE3YIIbTATY.

Karyanchka 1., TapHoBcbka A., Kyabuunbka A., Heii 5., I'enera A.

OIITHKA ®VYHKIIIOHAJIbHOI'O CTAHY JUXAJILHOI CUCTEMU CTY/IEHTIB
B YMOBAX HABYAHHA
Jlvgiecoruii Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: katulskairina@gmail.com

Katulska 1., Tarnovska A., Kylchytska A., Ney Y., Heneha A. ASSESSMENT OF THE
FUNCTIONAL STATUS OF RESPIRATORY ORGANS OF STUDENTS IN THE CONDI-
TIONS OF DISTANCE EDUCATION. According to the statistics of Ukraine: in 2017, diseases
of the respiratory system ranked first in the structure of primary morbidity (45,23%), and second
in prevalence (20.1%). According to the State Statistics Service, before the start of the quaran-
tine, about a thousand people died every month from respiratory tract diseases, of which about
500 people died from SARS and pneumonia. The impact factor on the respiratory system was
COVID-19. As of May 26, 2022, there were 5 011 433 sick people in Ukraine, of which 108 538
died. It is obvious that under such circumstances there is a need for constant monitoring of the
respiratory system of the population, in particular people of working age, and analysis of factors
that can affect its functional state.

BHHUKHEHHIO pecripaTOpHUX 3aXBOPIOBAHb CIIPHSIE IMOTIPIICHHS CTaHy HABKOJUIIHBOTO
cepenoBuina. Taki HecnpusTIuBI (akTop, SK 30UIBIICHHS BUPOOHMYMX IOTYXKHOCTEH,
301IbIICHHS KIIBKOCT aBTOMOO1ITIB, BUPYOKa JIepeB, IIOPIUHE i IBUILICHHS TEMIIEPaTypH, IIOCYXH,
Bif{HH, 3 KOXKHUM POKOM MOTipIIYIOTh €KOJIOTTYHY CHTYAIII0 Y CBITi. 3TiIHO CTATUCTUKU YKpalHHU:
B 2017 poii XBOpoOU JUXaJIbHOI CHCTEMH Y CTPYKTYpi NEPBHHHOI 3aXBOPIOBAHOCTI MOCIAaIH
nepiie micie (45,23 %), a 3a nmomupenictio — apyre (20,1 %). 3a ganumu Jlep>kaBHOT Ciry:KOU
CTAaTHCTHKH, JI0 CTApTy KapaHTHHY IHIOMICSIS Bijl 3aXBOPIOBAHb JUXAJIbHUX IUIIXIB MOMHPAJIO
0mu3pK0 THCSYl 0c¢i0, 3 HuX 4yepe3 ['PBI Ta mueBmoHIl — Omusbko 500 mromeii. BrutuoBuM
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(akTopom Ha muxanbHy cucteMy craB COVID-19. Okpim 3axBoproBaHb Ha ()YHKIIOHATBHICTH
JUXAIBHOI CHCTEeMH BIUIMBAIOTh HU3bKa (Di3WYHA aKTHUBHICTH a0o0 ii BIiNCYTHICTH, CHASYHIA
CHOCI0 JKUTTS, TIOTIOHOTAJIHHSA Ta BUKOPUCTAHHS €NEKTPOHHUX CHUTapeT, Malla KUTbKICTh Jacy
mepeOyBaHHS Ha CBOKOMY moOBiTpi Ta iHmi. B Vkpaini xoponaBipycHy iHdexkmiro Covid-19
(ITHEBMOHII0 HOBOTO THITY) BIlepiie miarHocToBaHO 3 Oepes3ns 2020 poky B micti YepHiBmi, a
yepe3 10 mHIB 3adikcoBaHO meprunii ieTanbHUi Bunagok. CtanoM Ha 26 TpaBHA 2022 poky B
VYkpaini HanigyBamocst 5 011 433 xBopux Ha Covid-19, 3 Hux momepnux — 108 538. OueBuaHoO,
IO IpH TAaKUX OOCTaBMHAaX € MOTpeda y MOCTIHHOMY MOHITOPHHTY JIMXaJBHOI CHCTEMH
HACEJIeHHsI, 30KpeMa 0ci mpare3naTHoro BiKy, Ta aHaji3 (akTopiB, SKi MOXKYTh BIUIMBATH Ha ii
(YHKIIOHATHFHAN CTaH.

Mertoro maHOTO MOCTiKeHHS Oyina OliHKa (YHKIIOHAIEHOTO CTaHy OUXAIBHOI CHCTEMHU
CTYOCHTIB B yYMOBaxX HaBuaHHs. J[OCHTi[PKeHHS TPHBAjO BIPOJOBXK IBOX MICSIB (TIOTHH —
kBiTeHb 2023 poky) Ha 0a3i kadenpu 6iodizuku Ta OioiHpopMarnku JIbBIBCHKOTO HAIlIOHATHHOTO
yHiBepcuTtety iMmeHi [Bana @panka. Cepes pecTiOHIEHTIB OyIH CTYJCHTH Pi3HUX KypCiB — BCHOTO
28 crynmenTiB (BikoM Binm 19 mo 21 poky; 30kpema, 21 miBumHa Ta 7 ximommiB). CepenHiil Bik
JOCTIKYBaHUX CTYACHTIB CTaHOBHUB 19,12+1,5 pokn.

BumiproBanas npoBonmid 3a ¢yHKHioHansHUMHA npodamu Illtanre, ['erui ta CepkiHa.
VYcix CTyOeHTIB PO3IMOIIIEHO 32 TPhOMa KaTeTOPisIMA: 30POBI TPEHOBAHI, 3M0POBi HE TPECHOBaHI
Ta CTYISHTH 3 BIIXWICHHAMH BiJ] HOPMH. 3TiHO OTPUMAHHX PE3yNbTaTiB MOCIIKCHHS, Ha
ocHOBI mpo6Ou IlITanre BCTaHOBICHO, IO, i3 28 YYaCHUKIB TOCIIIKEHHS, Y TPhOX cTymeHTIB (1
IIBUMHH Ta 2 XJIOMIiB) Oyia OIiHKAa CTaHY «3IOPOBHH TPEHOBaHWID» Ta B ABAIITU ITSATH (5
xyronmiB Ta 20 miBYaT) — «3I0POBUI HETPEHOBaHMIT». Takok TIPOBECHAN aHAII3 OLIHKA CTaHY
3a moromororo npodu I'endi. BecranoBneHo, mo i3 28 CTyIeHTIB, JHIe B OOHOTO CTyAEHTa Oyia
OIliHKAa CTaHy «3IOPOBUI TPEHOBaHMIT», B 2 CTYICHTIB — «3IOPOBHUI HETPECHOBAHHIT», a B PEIITH
25 ocib — omiHKa CTaHy «HE3JOPOBUI», III0 BKA3Y€E HA BIAXIIICHHS BiJl HOPMHU.

IIpo6a CepkiHa 3aCTOCOBYETHCS AJIS aHAJII3y 30BHIIIHBOTO JUXaHHA. BcTaHOBIEHO, IO y
3 (XJIOMIIiB) CTYACHTIB Oyia OIliHKa CTaHy «3I0POBHI TPEHOBaHHUIY», V 16 CTyneHTIB (4 XJIOMIiB
Ta 12 miByar) — OILiHKa CTaHy «3OPOBUI HETPEHOBAHUIN, a Y 9 CTYIEHTIB MOKa3HUKH BKa3yBaJIH
HA TIPUXOBaHi HEJONIKH 1 OLIHKA CTaHy «HE3aI0BIIEHAY.

Kpyrasik B., 'apacum H., Bognapuyk H.

3MIHA MOP®OJIOTTYHUX TTOKA3HUKIB EPUTPOLIMTIB KPOBI LI[YPIB
3A JIIi TICTAMIHY 1 PAHITUJIUHY
Jlvgiecokuii Hayionanvhuti ynisepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: garasymnataly@gmail.com

Kruglyak V., Harasym N., Bodnarchuk N. CHANGE OF MORPHOLOGICAL INDI-
CATORS OF RATS’ BLOOD ERYTHROCYTES UNDER THE EFFECTS OF HISTAMINE
AND RANITIDINE. The effect of ranitidine and histamine on the morphology of rat erythrocytes
was investigated. It was established that under the action of histamine, the content of teardrop-
shaped cells decreases, and the number of echinocytes increases. Addition of ranitidine to the
blood at a concentration of 10 uM followed by the introduction of histamine leads to a decrease
in the content of drop-shaped erythrocytes.

VY perymsanii 6arathboX MpoIEcCiB, IO BiIOYBAIOTHCSA B JKUBOMY OpraHi3Mi, Bifirpae
3HaYHy poiib rictamiH. ['icTaMiH peanizye cBoi eeKTH IUIIXOM 3B’s3yBaHHS 31 crienudiyHIMU
MeMOpaHHHUMHU perienTopamu pizHux kiaitud — H1, H2, H3 Ta H4, sixi nepenatots iHdopMariiro
MEPEeBaKHO 32 y4yacTio MeMOpaHHuX OikiB (G-0iI0K, afeHIaTIIMKIa3a), piamie — crenudivHuX
IOHHHX KaHaIiB, a y IMTOIJIa3Mi — BKJIIOYAr0UYM pPi3Hi curHaabHi cuctemu (Ckisipos, 2017).
3a pI3HUX NATOJOTIYHMX CTaHIB y MEIUIMHI 3aCTOCOBYIOTh OJIOKATOPH TiCTaMiHOBHX
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penenropiB. AnTtaronict H2 penentopis (paMOTHOVNH, paHITHINH, Hi3aTUIWH, POKCAIUTHH)
IIMPOKO BHKOPHCTOBYIOTHCSI TIPHM JIKYBaHHS XBOPHX 3 BHPAa3KOBOIO XBOPOOOIO IUTyHKA Ta
JIBaHAIATHATIANO] KUIIKKA, cCHHApoMOoM 3ointiHrepa-Emmicona, mucrerncii, ractpoe3odariapHii
pedokcHi XBOpoOi, TPy BUPA3KOBHUX YITKOKECHHSX IIUTYHKA 1 KHITKH, BUKITHKAaHUX IPHHOMOM
HECTepoimHuX mpoTu3ananbHux mnpemapariB (Cxmsapos, 2017). Ili Omokxartopu TricTaMiHOBHX
penenTopiB MOJKHA TaKOXK BHKOPHCTOBYBATH Ul BUsIBICHHS H2 TicTaMiHOBHX pELENTOpPIB Ha
KIIITHHAX Pi3HOTO MOXOMKEHHs. Ha cbOTomHI 3aMIIaeThesl HEBIIOMIM HAsBHICTH TiCTaMiHOBUX
peuentopiB, 30kpema, H2 penenropa, Ha MemOpaHax epUTpOLHTIB. ToMy METOI0 HAamoro
nochipkeHHss Oyno BUsiBUTH H2 TicTamiHOBI pemenTopu Ha MeMOpaHi €pUTPOIUTIB MUITXOM
aHaIizy MOp(OJOTIYHUX 3MiH YePBOHHUX KPOB’SIHUX TLIEb 3a Jii paHITUIWHY Ta TiCTaMiHY.

ExcriepuMenTH mpoBommin Ha Oe3mopogHMX Oummx mrypax-camkax (m= 180-220 r).
Jus koHTpOmo (1-mma rpyma) mo mineHOI KpoBi gomaBamu ¢iziomorivanii pozunH. J{o minmeHOT
KpOBI Jpyroi excrepuMeHTanbHOi Tpymu noxaBanu rictamiH (0,01 ma 0,01 % rictaminy
murigpoxiopua Ha 1 M kposi). Sk Omokarop H2 perenrtopiB BHKOPHUCTOBYBAIH PaHITHINH.
Jus mporo y 3-#, 4-f, 5- ekcepUMeHTalbHIA TPYI 0 TelaprHi30BaHOi KpoBi (1o 1 mi)
JIOAaBajM paHiTUAVMH (100 KiHIleBa KOHICHTpawis ctaHoBWIa BignosigHo 0,1, 1 Ta 10 MxM). ¥
6-i1, 7-i1, 8- ekCIepUMEHTaIbHAX TPYyTax OO KPOBi JOAaBANIH PaHITHIWNH y KoHueHTparii 0,1,
1 ta 10 MxM, iHKyOyBanm 5 xB, micis goro momasanu me rictamid (0,01 v Ha 1 M1 KpoBi).
[IpoBoawmy iHKyOamiro me He MeHIIe 5 XB. 3 yCiX TOCIITHUX TPYH BiIOUpaH 3pa3Ku IJIs aHaTi3y
EPUTPOINTIB; Ma3KH KpoBi (apOyBaim 3a PomanoBcbkuM Ta MaH-I proHBaibaTOM.

Hamu BcTaHOBNIEHO, 110 10jaBaHHSA 0 KPOBI TiCTaMiHy, paHITHIMHY Ta II0€JHAHE BBEACHHS
00MIBOX IIMX PEYOBHMH HE MPHU3BOIUTH J0 JOCTOBIPHOTO ITiIBUIEHHS Y1 3HWKEHHS HOPMOILUTIB
Ta TATOJOTIYHMX KIITHH YEepPBOHUX KPOB’SHUX Timens. [Ipore mpu aHami3i mepepo3momiTy
pi3HEX (QOPM MATONOTIYHUX KIITHH EPUTPOIHTIB BHSABJICHI MOCTOBIpHI 3MiHH. 30KpeMa 3a mii
ricTaMiHy 3HIDKY€ETBCS BMICT KpAIUISTIONIOHUX KITITHH, IiIBUIIYETHCS KUTBKICTh €XIHOIUTIB Y 7
pa3iB mopiBHAHO 3 KOHTponeM. PaniTiunnH y xormnentpamnii 0,1 1 10 MkM 3yMOBITIO€ 301IBIICHHS
KimpKocTi exiHomuTiB y KpoBi. Tomi sk 0,1 MkM paHiTHAMHY Belde A0 3HWKEHHS KiTBKOCTI
KparienofiOHuX KITHH y 3 pa3u MOPIBHSAHO 3 KOHTpoieM. JlomaBaHHS O KPOBi PaHITHAWHY
y koHmeHTpamii 10 MKM 3 HacTymHMM BHECEHHSM TiCTaMiHy 3YMOBIIIOE 3HIDKEHHS BMICTY
KparienofiOHIX epUTPOIIHTIB, TOAI K MOEAHAHE BBEACHHS y KPOB PaHITHANHY Y KOHIIEHTparlii 1
MKM 3 ricTaMiHOM 3yMOBITIOIOTh TPOTHIICKHUH edekT. HalimeHIma gocmimkyBaHa KOHIICHTPALlis
panituauny (0,1 MKM) y To€THAHHI 3 TICTaMiHOM 3HAYHO ITiIBUIIY€E BMiCT eXiHONHUTIB (y 8 pa3iB)
Y KpOBI IypiB, [0 MOKE OIIOCEPEAKOBAHO CBITUYUTH IPO HASIBHICTH HA TUIa3MATHUIHIH MeMOpaHi
eputponutiB H2 penenTopa.

Kyaarina II.

[IOPIBHSIHH ST MOP®O-OYHKI[IOHAJIbHUX BJIACTUBOJICTEM
ME3EHXIMAJIbHUX CTOBBYPOBUX KJIITUH )XUPOBOI TKAHUHU JIFOJUHU
3A YMOB HOPMO- TA T'ITTOKCIT

Hasuanvro-naykosuil yenmp «lncmumym 6ionoeii ma meouyunu»
Kuiscvkoeo nayionanvrozo ynieepcumemy imeni Tapaca Lllesuenxa
npocn. Axademika Iywixosa, 2, m. Kuis, 0200, Vxpaina
FBiomexuonoziuna nabopamopis meouunozo yenmpy «Good Cells»
eyn. leana Kpamcwvroeo, 9, m. Kuis, 0311, Yxpaina
e-mail: polishakulagina@gmail.com

Kulagina P. COMPARISON OF MORPHO-FUNCTIONAL PROPERTIES OF MES-
ENCHIMAL STEM CELLS OF HUMAN ADIPOSE TISSUE UNDER CONDITIONS OF
NORMOXIA AND HYPOXIA. The properties of mesenchymal stem cells (MSCs) of human
adipose tissue under conditions of cultivation under normal and hypoxia were analyzed to cyto-
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chemical, immunological, morphological and statistical methods. It was established that cultiva-
tion under reduced oxygen concentration has a stimulating effect on MSCs obtained from adipose
tissue while preserving their main specific properties. In the course of the study, a primary culture
of MSCs of adipose tissue was obtained and an analysis of their directed multilineage differentia-
tion was performed.

BuBueHHs1 cTOBOYpOBHX KJIITHH, HAa ChOTOMIHINIHINA JE€Hb, € OMHIEIO 13 HAMCyYacHIIUX Ta
nepesoBuX rajysei 0iosnorii Ta MeanHMHYU B 1ijioMy. CTOBOYpOBI KJIITHHH MalOTh BIACTUBICTh
JlaBaTH I0YaTOK OyIb-SIKUM KIITHHAM OpraHi3My: KJIITHHAM KiCTKOBOI TKaHWHH, HEPBOBUM,
KJIITUHAM KpOBi. B GLIBIIOCTI TKAHWH OpraHi3My MICTSAThCS CTOBOYPOBI KIIITUHH aX JI0 CTapOCTi,
TUM CaMUM 3a0e3Neuyloud BiJHOBJICHHS TKAaHMHHU IICIS MOUIKOKEeHb. HalBaxkIMBiIMMU
BJIACTUBOCTSIMU CTOBOYPOBHX KJIITUH BBaXKA€ThCS 3ATHICTh JIO aCHMETPUYHOrO MOALTY, IO
BIUIMBaE Ha (OPMYBaHHS CAMOIIATPUMYIOUOi CHCTEMHM KIITHH Ta TOTHIIOTEHTHICTH, sKa
HPOSIBISIETHCS K MOXKJIMBICTD J1aBaTH MOYATOK KJIITHHAM eMOPiOHaJIbHUX JIMCTKIB.

Me3senximainbHi ctoBOypoBi kiiTHHH (MCK) € reTeporeHHO0 MomyJisi€ero KIIiTHH CTPOMU
KICTKOBOTO MO3KY, SIKIi MaroTh 3[aTHICTh AM(EPEeHIiOBaTUCS B KIITHHH ME3€HXIMalbHOTO
NOXOJKEHHS, HAIIPUKJIAJ, B aJMIIOLUTH, OCTEOLUTH, XOHAPOLUTH, 1, P OCOOIMBUX YMOBAX in
Vitro B KIIITHHH €KTO- Ta EHTOAEPMAIILHOTO (DEHOTHITY.

Kucenb € ogHMM 13 HalBaXJIMBIIIMX NOKAa3HUKIB BIKHMBAHOCTI KIiTWH. HaitOuibi
KOHCEPBAaTHBHUM MapaMeTpoM mipu KyiasTuByBaHHI MCK e ckiaz rasiB B armocdepi iHkyOaropa.
3HMKEHUH BMICT KHCHIO MOXKE 110 PI3HOMY BILIMBAaTH Ha XapaKTEPUCTUKH KIITHH (IOTEHTHICTB,
3IATHICTH 10 mpoJidepariii, MopdosoriuHi Ta iMyHO()EHOTHUIIOBI MOKA3HUKH). SHUKEHHS PIBHIO
KUCHIO 1HIyKy€ BHBUIbHEHHS (haKTOpIB TiMoKcii Ta (akTopy pocTy CyAWHHOTO €HIOTENil0, 10
TaKO)K Ma€ CBOi HEraTHBHI BILIMBH.

Mertoro nocniimkeHHs Oyno mnopiBHsHHS MopdodyHkuioHansHux BiactuBocTed MCK
JKMPOBOi TKaHWHH JIIOJMHU TIpH KyJbTHUBYBaHHI 32 YMOB HOpMO- Ta rinokcii. ITpoBomuiu
JOCII/DKeHHST IMyHO(EHOTUIIOBOrO TIpodinto momymsuii KITHH Ha 3-My macaxi s
oxapakrepusyBanHs MCK jxupoBOi TKaHWUHU JFOAMHHM LUIIXOM (EepMEHTaTHBHOI OOpPOOKH.
IopiBuioBanacss Mopdonoriss Ta mnpomipeparnBuuii noteniian MCK kupoBoi TKaHUHH.
Knitnau mamu ¢idpodnacrononiony dopmy, HasBHE sIpo Ta siaepiie. IIpy ouiHI 3MiHH Yacy
NO/IBOEHHS KJIITHHHOI MOMYJISALIT TP 3HMKEHOMY PIiBHI KHCHIO IPOTSATOM 5 macaxiB MPU3BEIIO
JI0 JIOCTOBIPHOTO 3HMKEHHS MMOKAa3HUKIB 4acy MOABOEHHS KINTHHHOI momyisiii. OTpumaHHi
PE3yNbTaTH MOKa3y0Th T€, IO TPH HOPMAJIbHIH KOHIIEHTPAIIil KUCHIO, 4ac TOBOECHHS IO YIS
Oinbmnid. ToMy, KylnbTHBYBaHHS B YMOBaxX TillOKCii Ma€ CTUMYIIOIOYHMI BIUIMB Ha IIBHJKICTh
pocty MCK i 30epiraerbcst Ipy TpUBaJIOMy KyJabTHBYBaHHI. KitacuuHa ekcrpecis MapKepiB aJist
MCK npu Ky/IbTHBYBaHHI B yMOBaX TiHOKCIT Takox 30epiraerbesi. MoxkHa 3p0OUTH BUCHOBOK, 1110
IPY 3MEHIIIEHHI BMICTY KHCHIO CITOBUIBHIOIOTHCS TPOLIECH CTPEC-1HYKOBAaHOTO CTAPIHHS KIIITHH.

Kyvabuunubka A., TapuoBcbka A., I'enera A., Karyabcbka L., Heii 1.,
My3uka 5., I'punnmmn 1.
OLIIHKA AJTATITALIIMHUX MOXJIMBOCTEM CUCTEMHU KPOBOOBIT'Y
CTYJEHTIB B YMOBAX JIMCTAHLIIMHOIO HABYAHHS
Jlvsigcokuil HayionanvHull yrieepcumem imeni leana dpanka
syn. I pywescokozo, 4, m. Jlvgis, 79005, Yxpaina
e-mail: anzhelika23kn@gmail.com
Kulchytska A., Tarnovska A, Heneha A., Katulska 1., Ney Y., Muzyka Y., Hrytsys-
hyn D. THE ASSESSMENT OF THE ADAPTIVE CAPABILITIES OF THE CIRCULATORY
SUSTEM IN STUDENTS IN DISTANCE LEARNING CONDITIONS. Today, distance learning
is practiced in almost every country in the world. Along with comfort and other advantages, this
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has its consequences, which are associated with a sedentary lifestyle. Computer users are often
stressed when they need to complete a job within a specific time limit. Stress at work has been
repeatedly associated with an increased risk of cardiovascular diseases. Indicators such as heart
rate, orthostatic and clinostatic tests, etc. are used as a marker for assessing the functioning of the
human cardiovascular system. Today, there is evidence that sedentary behavior contributes to the
development of cardiovascular diseases and the risk of diabetes. but unconvincing. Therefore,
additional research and data are needed to develop health measures and recommendations.

CphOrojIHI TUCTAHI[IIHEe HABYAHHS MMPAKTUKYETHCS JIeAb HE y KOXKHIiM KpaiHi cBity. Pazom 3
KOM(OPTHICTIO Ta IHIIMMH [IepeBaramu, 1ie Mae cBOi HACIIiAKH, SIKi [TOB’sI3aHi 3 MaJOPyXJIUBHUM
croco0oM KUTTS. Takuii CHOCIO JKUTTS OXOIUIIOE YHUTaHHS, BUKOPUCTAaHHS KOMII'IOTepa,
nepersi TesieBizopa, podory B odici Ta BUKopuctaHHs MoOiuibHOTrO Tenedony. [loniOnmii, ane
JIeIIo 1HINUA TepMiH — eKpaHHuH 4ac. Ile cyma yacy, BUTpa4eHOro Ha Meperisia TeleBi3opa,
MOHITOpa KOMIT'(0Tepa, MOOUILHOIO MPUCTPOIO YM IHIIOTO ekpaHy. HakonuuyroTbest AaHi 1po
Te, 10 MAJIOPYXJIMBA MOBEIIHKA MOXKe OyTH (pakTOpOM PH3HMKY 3aXBOPIOBAHOCTI Ta CMEPTHOCTI
BiJl CEpIICBO-CYyAMHHUX 3aXBOPIOBaHb Ta IYKPOBOro miabery. Mapkepamu OLIHKA pPOOOTH
CEepPIIEBO-CYIMHHOI CHCTEMHU JIIOMMHU BUKOPUCTOBYIOTH HacTOTy ceplieBux ckopoueHb (UCC),
OpPTOCTAaTHYHY Ta KIHOCTATHYHY MPOOH, TOII0. Bigomo, 1110 MaopyXjiuBa Crocio KUTTS CIpHsie
PO3BUTKY CEpILIEBO-CYJMHHHIX 3aXBOPIOBAHb Ta PU3HKY IIyKpoBoro naiabery. Tomy aist po3poOxu
3axO0/IiB Ta peKOMEHIAI# y chepi OXOPOHH 310POB’s1 HEOOXIAHI JOMATKOBI AOCIIIKSHHS Ta IaHi.

Mera poGoTH nosnsirasia B OLIHIOBaHHI aJanTaniiHUuX MOXIIMBOCTEH CHCTEMH KPOBOOOIry
CTYACHTIB B yMOBaX JAWUCTAHIIIHOTO HaBYaHHsI. J[JIs TOCATHEHHS METH MU CTaBWIIU Iiepell cO00k0
taki 3aBAaHHsA: 1. OmiHUTH QyHKIIIOHATBHUH CTAH BEreTaTUBHOT PEryJIsiii CHCTEMH KPOBOOOIry
CTYAEHTIB 010JIOTIYHOTO (haKyibTeTy 3a JOMOMOTOI0 OPTOCTATUYHOI Ta KJIIHOCTATUYHOI IIP00. 2.
Jocniauty mpanes3narHicTh ceplis Ta BU3HAYUTH AOIYCTUMHIN PiBEHb (hi3MNUHOI0 HaBaHTAXKEHHSI
JUTSL CTYJCHTIB 010JI0TTYHOTO (haKyIBTeTy, BUKOPHCTABIIKA MPody Pyd’e.

3rifHO pe3ynbrariB oproctatndHoi npodu, y 70 % cTyneHTiB BCTaHOBJICHA HOpMallbHA
peaxuis, B 20% cryaeHTiB Oyina 3aoBiibHa Ta B 10 % — He3a0B1IbHA peakIist. AHAJII3 pe3y/IbTaTiB
KJIIHOCTaTU4HOI MPOoOW 3acBiJUMB, IO Yy BiJJCOTKOBOMY CIIBBIIHOIICHHI IepeBaXkae Ipyna
CTYAEHTIB i3 HOPMaJLHUM TOHYCOM, sika ckianae 70% BijJ 3arajibHOT KUIBKOCTI JTOCHIDKEHHUX,
npotu 25 ta 5 % CTYIeHTIB 13 MiJBUIIEHUM Ta BUCOKAM TOHYCOM IapacHMIAaTHYHOI YaCTUHH
BEraraTHBHOI HEPBOBOI cUCTeMH. MM TakoX AOCHIAMINA MPale3laTHICTh Ceplisl Ta BU3HAYMIM
JONYCTUMHH piBeHb (PI3MYHOTO HABAHTAXKEHHS Uil CTYACHTIB Oi0JOTiYHOTO (akyjibTeTy 3a
npo6oto Pyd’e. Orpumani pe3yabraTtd 3aCBIIYMIM, IO Cepell CTYACHTIB AaHoi rpynu € 45% i3
3aI0BUILHOO OIIIHKOI0; 35% — i3 ci1abkoro oriHkoro; 10% — 3 cepeanpoio; 5% — 3 1ooporo 1a 5 %
i3 BIIMIHHOIO OI[IHKOIO peaxiiii 3a iHmexcoMm Pyd’e.

Mysuka ., I'punnmun J., TapHaoBebka A., I'enera A.

KIJIBKICHI TA SKICHI TTIOKA3HUKU CITEPMOI'PAM YOJIOBIKIB MOJIOLIOL
BIKOBOI I'PYIIU (20-29 POKIB) B HOPMI TA TTPU [TATOJIOTISIX
Jlvsiscokutl HayionaneHull yrieepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvgis, 79005, Yxpaina
e-mail: ilovezno@ukr.net; yanayana08102000@gmail.com
Muzyka Y., Hrytsyshyn D., Tarnovska A., Heneha A. QUANTITATIVE AND QUALITA-
TIVE INDICATORS OF SPERMOGRAMS OF MEN OF THE YOUNGER AGE GROUP (20-
29 YEARS OLD) IN NORMAL AND WITH PATHOLOGIES. Infertility is a pressing problem
in the world today, which many reproductive couples face. Their number is more than one mil-
lion. Male infertility is directly related to the deterioration of the general state of health. Men, as
well as women, are responsible for infertility. The simplest requirement for men is to have some-
what active spermatozoa. DNA fragmentation of spermatozoa is more often observed in infertile


mailto:ilovezno@ukr.net
mailto:yanayana08102000@gmail.com

Biodisunka -19 -
patients. As men age, the condition of their sperm and general health deteriorates. Therefore,
laboratory examination of sperm is necessary to diagnose male infertility and its possible causes.
In Ukraine, an increase in infertility was recorded in industrial and metallurgical regions. Viola-
tion of spermatogenesis is one of the main causes of fertility pathologies.

besrutins € akTyanbHOIO MPOOIEMOIO ChOTOICHHS Y CBITI, 3 SIKOIO 3yCTPIYaOTHCS YUMAJIO
PEeNPOAYKTUBHUX TIOAPYKHIX Map. [XHe KiNbKiCTh CKIagae MOHA OOUH MibiioH. Y Ginbire, Hix
50% uwtr06iB B YKpaiHi OJ{HI€I0 3 OCHOBHUX NTPUYKH O€3IITHOCTI €— 4oJoBiunii dakrop. Bizomo,
110 30UIBIICHHS BIACOTKY YOJIOBIYOTO OE3IUTIAMAS € HACTIIAKOM COIlIaIbHUX, EKOHOMIYHHUX Ta
€KOJIOTTYHHUX (akTOpPiB KUTT. CrIOCTEPiraeThCsl MOTIPILEHHS KiJbKICHHUX 1 SKICHUX ITOKa3HUKIB
CIIEPMOTpaMH Y 310pOBUX 4OJOBIKiB. CepeHs KiIbKICTh CIIEPMATO301/1iB Y €IKYJISTI IPaKTUUHO
3[J0POBOI'0 YOJIOBIKAa 3MEHINWIJIACH Y/Biul 3a octaHHiI 50 pOKiB, a cepenHiii 00’eM esKyIsITy —
Ha OJIHY TpeTuHy. JoCiipKeHHs, 110 AAI0Th MiJICTaBH BHU3HABATH, 110 (AKTOPU CHOCOOY KUTTS
(maiHH, aJKOroJb, CTPEC, BIUIMB XIMIYHUX (PAKTOPIB HABKOJIMIIHBOTO CEPEAOBHIIA, HE3PYUHA
OinM3Ha Ta BIUIMB DPaiOaKTUBHOIO BHIIPOMIHIOBAHHS HETaTHBHO BIUIMBAIOTh Ha YOJIOBIUY
(bepTUIBHICTD, KA BHSIBIIETHCS MAJIO 3aXHILNEHO0 Ta HAHOLIBII 4y TIMBOIO.

Mertoro poOoTHu Oyi10 IPOBECTH MOPIBHSUTBHUI aHAI3 KITBKICHUX Ta SIKICHMX MOKa3HUKIB
criepMorpam 4osoBikiB Mosnoanioi (20-29) BikoBoi rpyIy B HOPMI Ta MPH MATOJOTIAXK. Y KIIIHILI
PENpONyKTUBHOT MENUIIMHU «AJIBTepHATHBA KIiHIKa» Oylno JociipkeHo cnepmorpamu Sl
Nali€eHTIB 4OIOBIKIB BikoM Bin 20 1o 29 pokiB (Moiomma BikoBa rpyma). ¥ 15-X 4OJOBIKiB
MOJIOJIILIOT TPYIH CIIEPMOTpaMH BiZIIIOBIIAJI TepaTo30ociepMmii, B 15 — HopMo3oocnepMii (koiu
KIJIbKICHI Ta SIKICHI TIOKa3HUKHU CIIEPMU € B MEXKaxX HOpPMH), B 16 — oi1iroacTeHOTEparo300cnepmii,
a B 5-X — acTeH0300cIepMii. 3a KOHTPOJIL Opajiy CIIePMOIrPaMH MAIIE€HTIB 13 HOPMO300CIEPMIE0.

VY yosoBikiB BikoM 20-29 poki, XBOPHX Ha TEpaTo300cnpeMiro 00’ eM eskynsary 3,137 mi, 1o
CBIIYMTH IIPO BIAXMICHHSIM BiJl HOpMU. [IpUYKMHOIO TAKOTO SIBUILE € HEOCTATHE (PYyHKIIIOHYBaHHS
CIM’SIHUX MTyXHUPIIiB Ta MEPEAMIXypOBOi 3a1031. BUsiBIIeHO, 1110 00’ €M EAKYIATY Y YOJIOBIKIB i€l
BIKOBOI I'PYITH 3 ACTEHO300CIIEPMI€I0 CTAHOBUTH 3,58 MII, 1110 TAKOXK € BIAXHICHHSM BiJ HOPMH.
VY mnauieHTiB XBOPHX Ha OJiroacTeHoTeparo3oocrepMito Bikom 20-29 pokiB 00’e€M esKyjIsTy
CTaHOBUTH 4,1 1M1, 1110 CBITYUTH PO CYTTEBE 3MEHIIICHHS KOHICHTPALIIT ClIEpMaTo301/iB.

3a KpuUTEepieEM KIJIBKOCTI CIIEpMaro30iniB B 1 MII esKYIISTY II0Ka3aHo, 10 y CriepMorpaMax
MAIlIEHTIB, XBOPHX Ha TEPATO300CIEePMII0 Ta OJIIr0aCTEHOTEPATO300CIEPMII0 KIIBKICTh
criepMaro3oiniB B 1 Mi ciM’siHOT piiMHM 3Ha4HO HIDK4Ya 3a HOpMy. Lle Bka3zye Ha 3HM)KEHHs
(epTUIBHOCTI YOJIOBIKIB IPH IaHUX 3aXBOPIOBAHHSIX.

[Tpu pocmijpkyBaHux XBopoOax 3arajibHa KUIBKICTh CIIEPMaro30iliB CyTTEBO HIDKYA 32
HOPMY Y BCbOMY €SAKYJIATI. PyXJIMBICTh KOXKHOI'O CIIepMaTo30ina Kiacu(iKyoTh 3a KaTeropisiMu
“a”,”’b”, “c” 1 “d”. BusiBneHo, 1110 pU HOPMO300CTIEPMIT KUIbKICTh pyxoMux (opm csirae 75 —
80%. Ilpu 3axBOpIOBaHHI Ha TEPATO300CIEPMII0 Ta OJIIrOACTEHO300CIEPMII0 B YOJIOBIKIB
MOJIOIIOT BIKOBOT IPYITH PYXJIMBICTH CIIEPMATO301/iB 3a KPUTEPIAMH «a» Ta «b» ctaHOBUTH 33%
ta 22%, 11% ta 14% Bignosiano (Hopma 34% Tta 18%). Hamu BusiBI€HO, IO TPH 3aXBOPIOBaHHI
Ha acTEHO300CIEPMII0 B YOJIOBIKIB MOJIOALIO! BIKOBOI IpyNH PYXJIHMBICTH CIEpMAaTO30iliB 3a
KpPHUTEPIsIMH «a» Ta «b» cTaHoBUTH 18% Ta 19 % BiamosimHO

Ominka Mopgosorii Mmoka3ye HasBHICTh CIIEPMATO30iMiB 3 aHOMAaJlbHOIO (OPMOK Yy
3pasky crnepmu. MopdoJorito criepMaro30iqiB OIMIHIOBAIM 3a KIJIBKICTIO HOPMAaJbHUX Ta
JereHepaTuBHUX GopM criepmaTo30i/iB. [TokazaHo, 0 pH 3aXBOPIOBaHHI HA TEPATO300CIIEPMIFO
Ta OJIIr0aCTEHOTEPATO300CHEPMII0 KIJIbKICTh MOP(OJIOTiYHO HOPMAaJBHUX CIIEPMATO30ilMiB €
MEHIIIa OPIBHSHO 13 KOHTpoJieM Ta cTaHoBUTh 20% Ta 15% B yonosikiB 20-29 pokiB TOAi SIK Y
koHTpoJti — 37%.

BusiBneHo, 110 rmpu 3aXBOPIOBaHHIX Ha TEPaTO300CHEpMiro 4oNoBIKiB iHaekc Pappica €
3HAYHO HIDKYMI 32 HOpMy 115 Ta 13 npu Hopwmi 160 y yosoBiKiB cepenHboi BikoBoi rpymnu. Ta 138
ta 7 ipu HopMi 164. 1le Bka3ye Ha HM3bKY HMOBIPHICTH 3aIUTiIHEHHSI.
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Heii d., Katyabcbka L., Kyabunnbka A., I'enera A., TapHoBcbka A.

COMATHYHE 3JI0POB’S TA ®I3UYHUI CTAH CTYIEHTIB
B YMOBAX JIMCTAHLIIMHOI'O HABYAHHS
Jlvsigcokutl HayionaneHull yrieepcumem imeri leana Opanka
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: yarochka.ney@gmail.com

Nei Y., Katulska I., Kulchytska A., Heneha A., Tarnovska A. SOMATIC HEALTH AND
PHYSICAL CONDITION OF STUDENTS IN DISTANCE LEARNING. The somatic health
and physical condition of students are important aspects that can affect their learning and overall
development. This includes the functioning of the cardiovascular system, respiratory system,
nervous system, and other organs. Somatic health depends on many factors, including genetic
diseases, lifestyle, physical activity level, and other external factors.

ComaruuHe 310poB’s Ta Gi3MYHUI CTaH CTYJCHTIB € BOKIMBUMHU aclieKTaMH, Ki MOXYTb
BIUIMBAaTH Ha IXHE HAaBYaHHS Ta 3arajbHUil po3BUTOK. lle Bkitoyae B cebe (yHKIIOHYBaHHS
CEepILEBO-CYIMHHOI CHUCTEMHM, AMXaJIbHOI CHUCTEMH, HEpPBOBOI CHUCTEMHM Ta IHIIMX OpPTraHiB.
ComaruuHe 310pOB’s 3aJICKHUTh Bijl Oaratbox (hakTopiB, BKIIOYAFOYH T€HETUYH] 3aXBOPIOBAHHSI,
CTWJIb JKUTTS, piBeHb (Di3NYHOI aKTUBHOCTI Ta iHIII 30BHIIIHI (hakTopu. MeToro Hamoi podoTH
OyI10 OLIHUTH (QI3UYHMI CTaH CTYAEHTIB B YMOBax JUCTAHIIHHOTO HABYaHHS.

Jnst oTpuMaHHA OO €KTMBHHX J@HHMX MPO COMarTH4YHE 310pOB’S Ta (Ii3MYHHMH CTaH
CTYAEHTIB B YMOBaX JHUCTaHLI{HOTO HAaBYaHHS BUKOPUCTAIN aHTPOIIOMETPHUYHI ITOKAa3HUKH, a
came [IMT (noka3uuk minHocti Oynosu Ttina), IMT (inmekc KBeremnera), cTymiHb pO3BHTKY
MYCKyNaTypy Iujieda, HMOBIPHICTH PO3BUTKY 3aXBOPIOBaHb (CEpLEBO-CYIMHHUX, OpOHXO-
JIETEeHEBHX, EHIIOKPHHHUX ), Baro-poctoBuii ingekc Kerne, Baro-pocroBuii innexc bpoka, innekc
Kerne-T'ynbna — Kayna, rpynso-poctoBwuii inaexc Epicmana, rpynHo-pocroBuii innexe bpyriua,
xurtreBuit inpexc (JKI) ta cunosnii inpexc (CI).

AHani3zylouu OTpuMaHi pe3yJIbTaTi MOXeMO 3pO0UTH BUCHOBKH, 1110 INCTAHIIIHHE HABYaHHSI
ICTOTHO HE BIUIMHYJIO Ha 3MiHYy MacH Tijlla CTYJCHTIB, HE CIIOCTepiraBcst HaJMipHUi Halip Baru
yu ii 3MeHIIeHHs (IHIeKC Macu Tija). AHalli3 PO3BUTKY MYCKYJIaTypH IjIeda 3acBi4UB, IO Y
OLIIBIIOCTI CTYJIEHTIB cepeHii po3BUTOK Iieua. [1loo ouiHkM MoKa3HuKa MiHOCTI OyJJ0BH, TO
criocTepiraeThbest ciabka Oynosa Tia. BeraHoBieHO, IO IMOBIPHICTH PO3BHTKY 3aXBOPIOBaHb
cepell CTYACHTIB HHM3bKa , mpote y 22% CTYIEeHTIB CHOCTEpIracThCs cepeiHs abo MijBUINEHA
HWMOBIPHICTD CEpLEBO-CYIMHHUX 3aXBOPIOBaHb. JKHUTTEBUI 1HAEKC Y OUIBIIOCTI CTY/IEHTIB OyB
HIDKYE HOPMH, a CWJIOBHH 1HJIEKC, HABIIAKH, BUIIIE HOPMH.

Haciunuk A., SIipemuyk M., Tuxka M.

JUHAMIKA AKTUBHOCTI ®EPMEHTIB AHTUOKCHUJIAHTHOI CUCTEMHU
3APOJIKIB B’IOHA 3A BIUIMBY EMB PI3HOI IHTEHCHUBHOCTI
Jlvgiecokuil Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pyuescoroeo, 4, m. JIvsis, 79005, Vrpaina
e-mail: mariya.dyka@Inu.edu.ua

Pasichnyk A., Yaremchuk M., Dyka M. DYNAMICS OF ACTIVITY OF ANTIOXI-
DANT ENZYMES OF LOACH EMBRYO UNDER THE EFFECT OF ELECTROMAG-
NETIC RADIATION WITH DIFFERENT POWER

It has been established that the SOD activity of the loach embryos negatively correlates with
the CAT activity under the effect of electromagnetic radiation at 5 and 10 min. Decreased activity
of CAT enzyme at stages 2, 16, 64, and 256 blastomeres correlates with increased activity of SOD
(Irl > 0.7). However, there is a positive correlation between these enzymes under the influence of
electromagnetic radiation (1, 5, 10 min) at the stage of 1024 blastomeres. The negative correlation
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between GPx activity and SOD activity was also established (Irl > 0.7). Thus, an imbalance was
found between antioxidant processes under the effect of electromagnetic radiation.

Mo0GinbHi TenedoHH, 6e3pOTOBI CUCTEMH 3B’ 13Ky € OCHOBHHUMH TEXHOTEHHUMU JKEPESIaMU
€JIEKTPOMArHiTHOTO BUIIPOMIHIOBaHHS. BiJOMO, 1110 eJleKTpOMarHiTHe BUIIPOMIHIOBAHHS
BUKJIMKA€ DPI3HOMaHITHI IMOPYIIEHHs (i3I0NOriYyHUX (QYHKLIA OpraHiaMy, a TaKoX CIpHsE
PO3BUTKY OKCHJIAQTUBHOI'O CTPECY 32 PaXyHOK YTBOPEHHSI aKTUBHHX (POPM KHCHIO Y TKaHWUHAX
ta opranax (Bodera, 2013). Metoro po6oTH OyJ0 BCTAHOBUTH KPOC-KOPEIALIHI 3B’ SI3KH MIXK
JMHAMIKOIO aKTUBHOCTI (DEPMEHTIB aHTHOKCHJAHTHOI CHCTEMH 3apOJAKOBHX KIITHH B’IOHA i3
3MIHOIO T'YCTHHH MOTOKY enekTpomarHitHoi eneprii (I'TIE).

JlocnimpKeHHsT IPOBOAMIIM Ha 3apOJKax IMPICHOBOAHOI pubH B’toHa Misgurnus fossilis L.
yepe3 60, 150, 210, 270 i 330 xB micis 3aIuTiAHEHHS SHIEKIITHH. BUKOPUCTOBYBAIM 3apOIKH
mix yac craiii, siKi BiANOBINAIOTH nepiioMy (2 Omactomepu), yerBeptomy (16 OmactomepiB),
nroctomy (64 6aacromepu), BocbMoMy (256 OactomepiB) i gecsitoMmy apoosentto surotu (1024
omacromepu). AxkruBHicTh COJl Bu3Hauanu 3rigHo 3 Metoaukoro (Koctiok, 1990), akTHBHICTH
KAT — (Kopomok, 1988), akruHicte I'TIO — (Moun, 1986). JlociimkeHHs TPOBOIMIOCH JJIst
PI3HOT I'YCTHHHM MOTOKY €JIEKTPOMarHiTHOI eHeprii MoOinbHoro TenedoHa, mo craHoButs 1,7, 7
ta 30 MxBT/cM2.

BcTaHOBIEHO [OCTOBIpHY HEraTHBHY KpOC-KOPEJSII0 MK IMHAMIKOK aKTHBHOCTI
COJ Ta KAT 3a BruiuBy EMB i3 3miHoto I'TIE TpuBaiictio 5 Ta 10 XB. 3HMKEHHSI aKTHBHOCTI
em3umy KAT Ha crazisx 2, 16, 64 ta 256 GnactomepiB 3apo/iKiB B’1OHA KOPEIIOE 13 3pOCTaHHIM
aktuBHocTi COJ] (It > 0,7). OnHak, 3a BIUTMBY €J€KTPOMAarHiTHOTO BUIIPOMIHIOBAaHHS TPUBAJIICTIO
1, 5, 10 xB Ha cranii 1024 GmacTOMEpiB CIIOCTEPIra€ThCs MPSIMOIPOIOPIIiHA 3aTeKHICTh
MDK JIOCHI/PKYBaHMMH 1oka3Hukamu (r > 0,9). BcraHOBIEHO TakoX HasBHICTh HEraTWBHOIO
KOpeJALiHHOro 3B’ 513Ky, Mixk aktuBHICTIO ['TIO Ta aktueHicTio COJ] (Irl > 0,7). I3 oTpumanoro
3HauYeHHs1 koeillieHTa KopesLii BUIUIMBAE, IO 31 301IBIIEHHSM MEPOKCHUL T1IPOreHy Y KIIITHHI,
aktuBHICTE KAT ta I'TIO 3HMKY€ETHCS.

OTKe, y JaHOMY JOCIIIJPKEHHI OyJ10 BUSIBJICHO NOPYIIECHHS PIBHOBAI'M Y aHTUOKCHJAHTHIN
CHCTEMI 3aXMCTy 332 YMOB BIUIMBY €JIEKTPOMArHITHOIO BHITPOMIHIOBAHHSI.

Capapuu X., llanaii 5., InbkiB M., badcbkuii A.

AHAJII3 TOKCUYHOT AIi ITOXIJIHOI'O TIA30JIY YV KOMITJIEKCI
3 [IOJIIMEPHUMU HOCISIMU 3 BUKOPUCTAHHSM TECTY ALLIUM
Jlvsigcokuil HayionanvHull yrieepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvgis, 79005, Yxpaina
e-mail: chrystynasavaryn@gmail.com

Savaryn Kh., Shalai Ya., Ilkiv M., Babsky A. ANALYSIS OF THE TOXIC EFFECT OF
A THIAZOLE DERIVATIVE IN A COMPLEX WITH POLYMER CARRIERS USING THE
ALLIUM TEST. The effect of thiazole derivative BF1 and its complex with polymer carriers
(Th2) on root growth inhibition, seed germination and mitotic index were studied. BF1 and com-
plex Th2 (at the eand concentration of BF1 10 uM) inhibited root growth by 8.7% and 7.2%,
while Doxorubicin inhibited root growth by 50%. BF1 and complex Th2 slightly inhibited seed
germination and did not affect the mitotic index of Allium cells.

3ananeHHsi Ta MeTaboJiYHA aKTHBHICTP MOXKYTbH BIUIMBATH Ha IUIICHICTh KIITHH 4Yepe3
Moau(iKkalilo HyKIEOTHAHUX OCHOB. barato mporumyxiuHHHX mnpernapariB (/JlokcopyOiuuH,
Hucrunatun, Temozonomin) nonkomkyots JJHK, mo nopymrye kIiTHHHUH UK Ta IPU3BOANTD
70 Horo 3ynuHKM 1 3arubeni kimituan (Swift et al., 2014). OcHoBolo cydacHoi XimioTepamii €
TapreTHa Teparis 3 MpsSMOIO /€0 Ha MaTOoJIOTIUHI KIITHHHU a00 TKaHMHU Oe3 3HAYHOTO BILJIMBY
HA 3/I0pOBI.
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Binomo, mo moxigae Tiazomy B®I1, ske mocmimkyBamm y poOOTi, iHAYKYBajO armomnTo3
i momkomxkernHs JHK, BmimBamo Ha mepexin ¢asm G2/M KITHHHOTO IHUKIYy B KIITHHAX
mriobnacromMu mronuHA. BomHowac, xomiuiekcn B®1 3 momiMepHIMH HOCISIMH HE BIUIMBAIH
Ha HEMyXJMHHI KIITHHH, 30Kpema keparuHommtd (Finiuk et al.,, 2019, 2021). Panime Oymo
JOCHTipKeHo, o b®1 He BHsABIISE BUCOKOI TEHOTOKCHYHOCTI JI0 KIIITHH MEPUCTEMH POCIIHH POLLY
Allium. OgHak, HEBIIOMO SK BIUTMBAE Ha KINTHHHNH TUKI KoMIutekc BD1 3 momiMepHIM HOCIEM.
Tomy MeTor0 mociiKeHHsT OyIi0 BU3HAUYE€HHS T€HOTOKCHYHOCTI KOMIUIEKCY IONIMEPHOTO HOCIS
ta b®1 B Allium Tecri.

JocnimKeHHsS TOKCHYHOCTI TPOBOMMIA 3 BHKOPUCTAHHSAM O10TECTYy Ha POCIHHAX POy
Allium (Fiskesjo, 1995). Haciaas Allium (15 Ha KOXHY TOYKY) IPOPOIIYBaJIH HA JOCIiIKYyBaHUX
po3uuHax noxinHoro tiazony b® 1, momimepHoro Hocis Th1 Takommnexcy b®13Thl (Th2) (xirmesi
xoHneHTpanis b®1 — 10 MxM). Sk MO3UTHBHUI KOHTPOJB BHKOPUCTOBYBaNU JlokcopyOimmH
(1 MxM), HeraTMBHHH — NUCTHIHOBaHY Bomy. [IpopoIryBaHHS 3IiCHIOBaJH YHpPOOOBX 7 mIi0
npu 22°C. BumiproBanu AOBXHHY KOPEHIB 1 po3paxoByBaJd % MpPUTHIYEHHS NPOPOCTAHHA
HaciHHs. J{s aHaNi3y KITHHU MeprcTeMu KopeHs Allium dikcyBaaw 3 BAKOPUCTAHHSIM OI[TOBOL
KHCIOTH Ta eraHoiy. KwmithHU 3adapOoByBainyM ameToOpceiHOM Ta aHali3yBajd Ha Pi3HUX
CTaisIX KJIITHHHOTO IIUKITY 3a ONOMOTOIO CBITIIOBOTO MiKpOcCKomna. J{Jisi BCTAaHOBJICHHS LIUTO- T
TEeHOTOKCHYHOCTI TOCIIIKyBaHUX CHONYK BU3Hadau MitoTnaHui iHmeke (M1, %).

PeuoBnna B®1 y xonuenrtpanii 10 MxM iHribysana pict kopeHs Ha 8,7% IOpPIBHAHO 3
KOHTpOJIEM, T sIK 3a aii JJokcopyOinuny BincoTok iHriOyBaHHsa craHoBUB 50%. Kommiexe Th2
iHriOyBaB pict KopeHs Ha 7,2%, a BinbHMI moximep Thl He BIMBaB Ha IHTEHCHBHICTB POCTY
KOpeHiB TOpiBHAHO 3 KoHTpoieMm. b®1 Ta xommekc Th2 He3HawHO iHTIOYBaMM MPOPOCTaHHS
HaciHHa (Ha 4,5% 1 5,2% BIiANOBiAHO) MOPIBHAHO 3 KOHTponeM Ta JloKcopyOilMHOM
(iariOyBanns cranoBuio 20%). 3a pesynasraramMu aHa-Tesno]asHOro aHali3y He Oylo BHSBIEHO
3MiH MIiTOTHYHOTO iHIEKCY B MEPHCTEMAaTHYHUX KimituHax Allium 3a mii pedoBunn bD1 Ta ii
KOMIUIEKCY 3 TIONIMEPHHM HOCIEM, TOIi SIK 3a BIUIMBY JlOKCOpYOIMHY MITOTHYHHH iHIEKC
cyrTeBo 3HIKyBaBes (P < 0,01).

Otxe, He OylI0 JOCTOBIpHMX 3MiH B NOKAa3HHKAaX TOCTPOi TOKCHYHOCTI (PIiCT KOpEHiB
Ta TPOPOCTAHHS HACIHHSA) Ta TEHOTOKCHYHOCTI (MITOTHYHHUHA iHAEKC) 32 BIUIMBY ITOXiTHOTO
tiazomy B®1 Ta iforo koMIutekcy 3 momiMepHuM HocieM. Takum unHOM, b1 Ta #ioro Komrmiekce
3 TOJIIMEPHUM HOCIEM € TOTCHIIHHUME MPOTHITYXJIHHHUMH arceHTaMH 3 HHU3BKUM IOOIYHHM
eexToM.

Tapuonoibcbka Q., Kotuk O., Kotasiposa A., Mapuenko C.

BIJIMB BEKYPOHIIO BPOMIZIY HA ®YHKIIOHYBAHHS KATIOHHNX KAHAJIIB
BEJIMKOI [TPOBIHOCTI SIITEPHOI MEMEPAHU HEMPOHIB ITYPKIHBE MO30UYKA
Incmumym @isionoeii imeni O. O. Bocomonvyss HAH Yxpainu
8yn. Akademixa bocomonvys, 4, Kuis, 01024, Ykpaina
e-mail: tarnopolskaolga@gmail.com

Tarnopolska O., Kotyk O., Kotliarova A., Marchenko S. THE IMPACT OF VE-
CURONIUM BROMIDE ON LARGE CONDUCTANCE CATION CHANNELS IN THE
NUCLEAR MEMBRANE OF CEREBELLAR PURKINJE NEURONS. Our current re-
search endeavours are directed towards investigating the physiological function of LCC-chan-
nels by evaluating their response to different blockers. The primary objective of this study is to
determine the biophysical parameters of LCC-channels expressed in the nuclear membrane of
cerebellar Purkinje neurons upon exposure to vecuronium bromide. Our findings show that vecu-
ronium bromide causes a “flickering effect” that increases in a dose-dependent manner, indicating
mechanical blockage of the channel pore and sufficient reduction in the average current amplitude
through the LCC-channels.
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Hamri mocmimkeHHS 30cepekeHo Ha 3’ ICYBaHHI BIIACTHBOCTEH Ta (DYHKIIIH OTHOTO 3 I0HHUX
KaHAIIB IepHOI MeMOpaHH — KaTiOHHUX KaHaiB BHcokoi mposigHocTi (LCC-kanamu — large-
conductance cation channels). I1i kaHaIH € TOTEHITIA03JICKHUMH, CEIIEKTUBHUMU 110 HEBEITHMKUX
OIHOBAJICHTHHUX KaTiOHIB Ta HEMPOHUKHUMH IJIs ABOBaJIEHTHHX KarioHiB (Marchenko, 2005).
Hamri momepenHi AOCTiKEHHS BKa3yBaId Ha 3HaUYHY €()eKTHUBHICTh B iHTIOyBaHHI CTPYMIB Kpi3b
KaHaJId PEYOBHHAMH DAY H-XOJIHOMOZYIATOPIB. MeTta 1aHoi poOOTH — JOCIHIANTH NapaMeTpu
¢yukuionyBanas LCC-kaHamiB smepHOi MeMmOpaHu HeiipoHiB IlypkiHbe MO30YKa 3a BIUIUBY
BEKYpPOHiI0 OpoMimy — HEeNeHoIApH3YyIOd0oTro MiOpelaKkCaHTa, M0 KOHKYPEHTHO 3B’SI3YETHCS 3
H-alleTHJIXOJIHOBUM PELIEIITOPOM ITOCTCHHANTHYHOT MEMOPaHH.

JocnimkeHHs BHUKOHAaHI Ha i30JIbOBAaHMX INIISIXOM TOMOTEHI3amlii sapax HeHpoHIB
[Iypkiaee mo3ouka (Marchenko, 2005) 3-4 TmwkHeBHX IIypiB JiHiA Wistar. Snpa momimanmm
y KaMepy MiKpOCKOIa, 3allOBHEHY pPO3YMHOM HAcTymHOro ckiamy (Mmonb/m): KCl — 150,
HEPES - 8, HEPES-xamieBa cine — 12, EI'TA — 1 (pH 7,2). Ctpymu kpi3p OKpeMi i0HHI
KaHaJId BHYTPILIHBOI SAEPHOT MEMOpaHH peecTpyBalld, BUKOPHCTOBYIOUM MeTox patch-clamp y
rxoH(irypamii «nucleus-attached» abo «excised patchy» y pexwmi ¢ikcamii norennianxy. OTpumasni
Pe3yIBTaTH MPOaHATI30BaHO 3a gonomMoroio nporpamu Clampfit 10.3. BiporiqHicTh pi3HHII MiX
CTaTUCTHYHMMU TPYIaMHU OIiHIOBAJIM Ha OCHOBI t-kpurepiro Criomenta (* - P < 0,05, ** - P <
0,01, *** - P <0,001).

Ipu ammikanii BekypoHiro Opomimy Mu crmoctepiramu mo3o3anexse (0,1-1 MMomb/im)
3pOCTaHHS IHTEHCUBHOCTI €(PeKTy «MHTOTIHHSD», III0 MOKE CBITYUTH PO MEXaHIYHE OJIOKYBaHHS
MOPU KaHaJIy, & TAaKOX 3HIDKCHHS aMIUTITyId CTPYMY Kpi3b KaHaJ: 3a KOHLIEHTpaLii pedoBUHU
500 mxmons/m — Ha 25,4% (P < 0,001, n=3), ta ipu 1 mmomns/1 — Ha 42,4% (P < 0,001, n=3).
MMoBipHicTh nepebyBaHHs iX y BiAKPHTOMY CTaHi IPH [OMY HE 3MiHIOBAJIACH.

Mu npunyckaemo, o MoJIeKyJia BEKypOHit0 OpOMiTy He YTBOPIOE 3B’ A3KiB i3 CEIEKTUBHUM
(b1iTBTPOM TOCIIPKYBaHOTO KaHAITY, aJie 3[aTHa IPOXOIUTH B IOPY KaHAJY, CIPUYHHIIOYN YACTKOBE
NePEKPHBaHHS CTPYMy Kpi3hb KaHaJ, IO BHPAXA€Thcs ¢()EKTOM MHIOTIHHS Ta 3HWKCHHIM
aMILTITYIU CTPYMY Kpi3b KaHaJI Oe3 BIUIHBY Ha IMOBIPHICTB BiJKPHUTOTO CTaHy KaHairy. OTpuMaHi
nmaHi mpo dapmakonoriydy uymmmBicTe LCC-kaHamiB HEOOXiIHI UTS MOANBIIOTO 3’ SICYBaHHS
CTPYKTYypHO-(YHKIIOHATHHUX XapaKTEePUCTHK IIUX KaHAIIB Ta iX (i3i070TigHOI poIti.

Toosxa: JlocniodcenHss BUKOHAHO 34 HACMKOB0I NIOMPUMKU 2PAHMY HA GUKOHAHHSL
npoexkmie Haykoeo-oocrionux pooim (HI[P) monooux yuenux HAH Vkpainu (2021-2022 pp.)
(koHKypcHuil npoekm « Papmaxkonoeiuna yymaueicms ma eKCnpecis KAMmiOHHUX KAHANI6 BeNUKOi

npogioHOCMI y A0pax KiimuH pisHo2o munyy), Homep Oepocpeecmpayii 0121U112012.

Goldanova T., Basovsk O., Moroz O.
DOES THE ACUTE KIDNEY INJURY IMPAIR UTERINE CONTRACTION?

Educational and Scientific Center “Institute of Biology and Medicine”
of Taras Shevchenko National University of Kyiv
Hlushkova Avenue, 2, Kyiv, 03127, Ukraine
e-mail: goldanovatetyana@gmail.com
Acute kidney injury (AKI) is a sudden severe drop in the kidney filtering function of
multifactorial origin. In the general population, the incidence of AKI is estimated to be around 0.3—
1.5% but has become a significant in-hospital mortality cause (Abebe, 2021). The development
of pathologies associated with AKI may occur due to a violation of ion homeostasis (Perner,
2017). In recent years, considerable attention has been paid to the sensory TRP channels of cells
as a number of targets for the treatment of various diseases. It is not clearly known the impact of
AKI on visceral smooth muscle functioning and molecular mechanisms as a background. This
investigation aimed to examine the parameters of spontaneous and stimulated uterine contractility
in non-pregnant rats with glycerol-induced AKI. Registration of the intrauterine pressure by the
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balloon catheter was performed in an isolated organ bath with the application of KCI (96 nM),
oxytocin (10 nM), and oxytocin after selective TRPC4 antagonist Pico145 application (10 nM).

The results of the study demonstrate that AKI leads to significant changes in the contraction
parameters of the myometrium. The rate of spontaneous contraction increased by 3.26 folds,
while the rate of relaxation decreased by 3.75 folds, compared to the control group. Moreover,
when oxytocin and oxytocin after the Picol45 were administered, the area under the contraction
curve (AUC) values that represent integral force were found to be decreased by 62% and 56%,
respectively, when compared to the control group. In addition, the amplitude of myometrium
contractions in conditions of AKI also tends to decrease.

These results indicate that acute kidney injury can alter the contraction parameters of the
myometrium in non-pregnant rats, which could have implications for the management of labor
in women with kidney disease. The significant increase in the rate of contraction and decrease
in the rate of relaxation observed in this study may also help in understanding the mechanisms
underlying preterm labor in women with kidney disease (Al Khalaf, 2021).

BIOXIMIA
BIOCHEMISTRY

Anapeiiko B., Jlrora M., Cubipna H.

BIUIMB HOI'YPTY, 3BATAUEHOI'O TVIOJIAMU SAMBUCUS NIGRA L.
HA ITEPOPAJIbHUI I'TFOKO30TOJIEPAHTHUI TECT V ILI[YPIB 3
OPYKTO30-IHAYKOBAHUM METABOJIIYHUM CUHAPOMOM
Jlvgiecokuii Hayionanvruti ynisepcumem imeni leana Opanka
eyn. I pywescorozo, 4, m. Jlvsis, 79005, Vkpaina

e-mail: viktoriia.andreiko@Inu.edu.ua
Andreyvko V., Liuta M., Sybirna N. THE EFFECT OF YOGURT ENRICHED WITH
FRUITS OF SAMBUCUS NIGRA L. ON THE ORAL GLUCOSE TOLERANCE TEST IN RATS
WITH FRUCTOSE-INDUCED METABOLIC SYNDROME. The fruits of Sambucus nigra L.
are a source of biologically active compounds that can be used as excipients for the treatment
of metabolic syndrome. The effect of yogurt enriched with Sambucus nigra L. fruits on glucose
tolerance in rats with fructose-induced metabolic syndrome was investigated. During the meta-
bolic syndrome, there was a violation of glucose tolerance, and the introduction of yogurt had a

positive effect only on 120 min of the oral glucose tolerance test.

Mera0osiuHuii CHHAPOM — L€ TpyNa CTaHIiB, SKi B CYKYNHOCTI MiJBHIIYIOTh PHU3UK
imemMiuyHOT XBOpoOM cepiys, niabery, iHCYNIbTy Ta IHIIMX CEPHO3HHMX MPOOIeM 31 3710pOB’SIM.
MeralOoniuHii CHHAPOM TaKOX Ha3MBAIOTh CHHAPOMOM IHCYJIIHOPE3MCTEHTHOCTI. 3TiZHO
nocmimpkenb (A. C. Salvador, 2016) exctpaxrtu 3 wiioaiB Sambucus nigra L. MOXYTb 3HIKYBaJIH
PE3UCTEHTHICTD 10 1HCY/IiHY 0e3 MOMITHHX 3MiH I'€éMaTOJI0TYHUX MMOKA3HHUKIB, JIIITiIiB CHPOBATKH
KPOBI Ta rOMEOCTa3y MIKPOEIEMEHTIB CHPOBATKUA Ta TKAaHWH. SIrogu Oy3WHH € MOTEHI[IHHUM
JUKEpENIoM OIOJIOTIYHO aKTUBHHMX CIONYK, SIKI MOXYTh BHKOPHCTOBYBATHCS SIK JOHNOMIXKHI
PEUYOBHMHU ISl JIIKYBaHHS, SIKI CYIPOBODKYIOTHCSI OPYLIEHHSIMH BYTJIEBOIHOTO OOMIHY.

Merta poOOTH — JOCTIINTH BIUIUB HOTrypTy 30aradeHoro miogamu Sambucus nigra L. Ha
TOJIEPAHTHICTB JI0 IVIFOKO3H Y IIIyPiB 3 METa0OIIYHUM CHHIPOMOM.

JlocnimpkeHHs TPOBOIMIIN Ha Lypax-caMIpsix Macoro 250-300 1, siki yTprUMyBasIKcs B yMOBaxX
BiBapito 13 BUIbHUM JJOCTYIIOM JI0 TKi 1 BoZu. MaHimyssiii 3 TBApUHaMH IPOBOJIMIIH 13 JOTPUMAHHS
HOpM OioeTukd. MerabomniuHui CHHAPOM iHIYKyBaju BBeieHHAM 10%-ro po3unHy (pyKTo3u
110/IeHHO BripooBXk 10 TrokHiB. Konu poiiio 6 THXHIB, OIHIH 3 TPyl TBAPHH I10YaJIH BBOAUTH
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Horypt 3 wionamu Sambucus nigra nipotsiroM 4 TmwxHIB. Jlo3a Horypry 5 MII/KT MacH TBapuH.
Ckrap iorypry: 80% —mumoaun Oy3nau Ta 20% —Monoxko, 36pomkene Lactobacillus gasseri. Tlepen
niepopaibHUM rroko3otoiiepaHTHIM TecToM (I1T'TT) mypi ronomysanu 18 rox. 3abip kposi Oyito
3aiticHeHo 3 xBocToBoi BeHH uepes 0, 30, 60, 90 Ta 120 XB micist BBEACHHS PO3UUHY TITFOKO3H

(1 r/kr). KoHIeHTpami0 TIIOKO3M BH3HAYAIHM TIIFOKO300KCHIAa3HUM MetomoM. Ha ocHOBI
oZlcp)KaHUX PEe3yNbTaTiB OyayBaidd TIIKEMIiYHY KPHUBY Ta PO3pPaXxOBYBallM iHIACKC IUIONII TIiX
kpuBoro (AUC glc — area under the curve).

AHai3 TIiKeMIYHUX KPUBHUX TOKa3aB, MO Yy IIypiB yCiX TPYH KOHIICHTPAIis TITFOKO3U
nocsrana Makcumymy Ha 30-iit xpumwai [1T'TT, a moTtiMm crioctepirany ii mocTynoBe 3HIKSHHS 10
BuxinHoro piBHs. [Ipote Ha 90-iii XB y rpymax mIypiB 3 MeTaOOIIYHUM CHHAPOMOM CIIOCTEPITan
JIOMATKOBUH TIiK, SIKOTO He OyJ0 B 340pOBUX TBapuH. KOHIEHTpalis TIIIOK03M y il Toumi Oyna
Bumoro Ha 20 % mopiBHsAHO 3 KoHTposeM. Ha 120-y xB III'TT y mypiB, sSIKUM BBOIMIN HOTYpT
KOHIICHTpAIIisl TIIIOKO3M B KPOBi Oylla HIDKYOIO, HIK Y HIypiB 3 METaOONIYHUM CHHIPOMOM.
oxazank AUG m0CTOBIpHO HE 3MIHIOBAaBCS y JOCITIIKYBaHIN €KCIICpUMEHTAIbHIM MOZEN i
3HAXOMUBCS B Mekax 650-700 MMOTIB/IIXXB B YCIiX Tpynax TBapHH.

Takum 9uHOM, 32 METabOIIYHOTO CHHAPOMY BiIOYBaIOCH OPYIICHHS TOJIEPAHTHOCTI JIO
IJIIOKO3H, a BBEJICHHS HOrypTy Masio No3uTHUBHUM BriuB nuie Ha 120 xB IIT'TT.

Baunaypa 1O., Yana /1., Kanioka O., KyaaukoBcbkuii O., Cudipna H.

MNOPYHIEHHA MOP®OJIOTTYHOT'O TA ®YHKIIOHAJIBHOT'O CTAHY
MITOXOH/IPII B KJIITUHAX ITIALITYHKOBOI 3AJI031 3A YMOB IL[YKPOBOI'O
JIABETY INEPIIOTO TUITY
Jlvgiecokuti Hayionanvuuti ynisepcumem imeri leana Opanka
eyn. I pywescokoeo, 4, JIvsie 79005, Ykpaina
e-mail: yurabandura98@gmail.com

Bandura Y., Chala D., Kaniuka O., Kulachkovsky O., Sybirna N. MORPHOLOGI-
CAL AND FUNCTIONAL DISORDERS OF MITOCHONDRIAS IN PANCREAS CELLS UN-
DER THE CONDITION OF TYPE I DIABETES MELLITUS.. Type 1 diabetes mellitus (DM1)
is a chronic metabolic and inflammatory disease caused by autoimmune-mediated destruction of
beta cells.Of the many proposed mechanisms, endoplasmic reticulum (ER) stress, mitochondrial
dysfunction, and oxidative stress have been shown to play a central role in promoting beta-cell
dysfunction. Reactive oxygen species (RSO) are important in the pathogenesis of intoxication
that develops in diabetes mellitus.

Hykposuit miaber (I[JI) 1-ro Tumy € XpOHIYHUM META0ONIYHMM Ta  3amaJbHUM
3aXBOPIOBaHHSM, CIIPUYMHEHWM ayTOIMYHHO 3YMOBJICHHUM OIOCEPEIKOBAHUM PYHHYBaHHSIM
B-xmitua. Crpec enmomasmaruuHoro perukynymy (EP), wmiToxoHmpiagbHa IUCQYHKILSL
Ta OKCHIATHBHUH CTPEC BIAIrparOTh LEHTPAIbHY POIb y COpUsHHI AuchyHKIIl B-KIiTHH.
BaxxnmuBuMu B maToreHe3i iHTOKCHKaIlii, sika po3BHUBaeThcs 3a ymoB L/, € Ham3BU4aiiHO
peaKIiifHO31aTHI aKTHBHI (HOpMHU OKCHTreHy. 3a (hi310JIOTIYHUX YMOB YTBOPCHI AKTHBHI METa0OJIITH
3HEIIKO/KYIOTHCSl PI3HUMH HEEH3MMATHYHUMH Ta €H3UMAaTHYHUMH KOMIIOHEHTAMH CHUCTEMH
AHTUOKCHJIAHTHOTO 3aXUCTy. AKTHBHI ()OPMH OKCUICHY, TaKOXK, € BAXIIUBHUMHU EIEMEHTaMU
y perymiii aytodarii mitoxoHapii (mitodarii). Ilasixom Mitodarii BHOIPKOBO yCYBAIOTHCS
TIOIIKOKEeH] MiTOXOHpii. TakuM uymHOM, MiTo(aris Mae BupimaabHe 3HAYEHHS JJIS MiATPUMKH
romeocTasy i 3MeHIeHHs HakonmaeHHsT ADO.

it poboTH OyI0 TOCTIAMTH 3MIHH TIOKA3HHUKIB, 110 XapaKTEPU3YIOTh MOPHOIOTiYHNI
Ta (YHIIOHAJIBHAN CTaH MITOXOHAPIN KIIITHH MiAIUTYHKOBOI 3a03u. METOA0M €IeKTPOHHOT
MIKpOCKOMii BCTaHOBIIEHO, IO Y HOpMi MiTodaris cmoctepiranacs mume y 10,3 % xiitua
i AIUTYHKOBOT 3271031, B Toi 4ac sk 3a LIJ] — 24,4 %. Bussneno, mo 3a ymoB L/l xapakTepHOIO
03HaKor MiTo(arii Oys0 301IBIICHHS HOMIKOHKEHb HE 30BHINIHBOI, @ BHYTPIIIHLEOI MeMOpaHu
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MitoxoHpii. [{e BkazyBao Ha HasBHICTh MeXaHi3My HaIllTFOBaHHS Ta 3a0€31IeUeHHS PYyIHYBaHHS
BHYTPIIIHEOTO MITOXOHJPIiaJIbHOTO KOMIIApTMeHTy. BcraHosieno, mo 3a LIJ] pieas ATD y
KIIITHHAX MiAIUTYHKOBOI 3aJ1031 3MeHIINBCS Ha 20 % MOPIBHSHO 3 KOHTPOJIEM.

3rigHo 3 oTpuUMaHMMH JaHuMH, 3a LIJ] crmocrepiraeTbcsi MOpPYIICHHS CTPYKTYPHOIO
Ta (YHKI[IOHATBHOTO CTaHy MITOXOHApiA. Pe3ympraTm MoXKHAa TOSCHUTH THM, IO Ha (DOHI
MATOJIOTIYHOTO BIUIMBY TilepIIIiKeMii PO3BHBAETHCS CTPEC CHIOIIA3MATHYHOTO PETHKYIyMY,
SIKAH € OJJTHUM 3 OCHOBHHUX PETYJATOPIB ayTodarii. MoykHa NpUITyCTHTH, 110 32 yMoB L[] BTpaTa
CTPYKTYpHOI IIUTICHOCTI Ta MOPYUICHHS (YHKI[IOHYBaHHS MITOXOHIpIH MOXeE MPHU3BECTH IO
€HEepreTUYHOTO BUCHAXCHHS KIIITHHH 1 K Pe3yabTaT 10 ii 3aruderi.

Byrpun M., N'aukosa I'., Cubipua H.

AKTHUBHICTb IHAYLUBEJILHOI NO-CUHTA3H V MIIILTYHKOBINA 3AJIO3I II[YPIB
3A YMOB IIYKPOBOI'O JJIABETY TA BBEJAEHHS EKCTPAKTY
KOBJISATHUKA JIIKAPCBKOI'O
Jlvgiecoruii Hayionanvruti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: buhrynmarta@ukr.net

Buhryn M., Hachkova H., Sybirna N. INDUCIBLE NITRIC OXIDE SYNTHASE
ACTIVITY IN PANCREAS UNDER THE CONDITION OF EXPERIMENTAL DIABE-
TES MELLITUS AND ADMINISTRATIONGALEGA OFFICINALIS EXTRACT. The in-
fluence of the non-alkaloid fraction of the extract Galega officinalis on the content of indicators
of oxidative-nitrative stress in the rat pancreas under the condition of experimental diabetes mel-
litus was studied. The corrective effect of the studied extract was shown on inducible nitric oxide
synthase activity and content NO, and NO," in the pancreas of diabetic rats.

BHacnijiok akTuBalii Npo3anaJbHUMHU IUTOKIHAMH Yy OararbOX KIITHHAX OpraHizMy
HIBUILYEThCS eKcrpecis TeHa iHAynuOenbHoi NO-CHHTa3u Ta TMOCHIIIOEThCS YTBOPEHHS
nitporeH (II) okcuny. 36inbienns aktuBHOCTI NO-cuHTa3u Ta BMicTy NO 3yMOBIIIOE TOCHIICHHS
BUIbHOPAIMKAJIbHHUX TIPOILECIB, OCKiNbKK B3aeMois Mixk NO Ta *O,” Npu3BOAMTH 10 YTBOPEHHS
BUCOKOTOKCHUYHOTO nepokcuHiTputy (ONOO™). [loBeneHo, mo NO, sikuil yTBOPIOEThCS Y
HIANLTYHKOBIM 321031 Bilirpae BaXXJIMBY POJib Y JAECTPYKUii B-KmiTHH ocTpiBuiB JlaHrepraHca,
1110 3yMOBJIFO€ 3HAYHE 3HWKEHHS IXHBOT KUIBKOCTI Ta PO3BUTOK LyKPOBOTO Jiiabety 1-ro THITy.

MeToro poboTu Oya0 MOCTIAUTH BIUIMB Oe3askaaoiqHol (pakilii eKCTPaKTy KO3JIATHHKA
nikapcbkoro (BOEKJI) Ha BmicT crabinbHux merabomitiB NO — HITPUT- Ta HITPaT-aHIOHIB
Ta aKkTUBHICTH IHAYHMOenbHOT NO-cMHTa3M Yy MIANUTYHKOBIM 3allo3i IHIypiB 3a yMOB
eKCIIepUMEHTAIILHOTO IyKpoBoro aiadery (ELL/), a Takox mopiBHATH e(eKTHBHICTD Aii 1IOTO
eKCTpaKTy Ta odinuHanpHoro ditonpenapary “Apdazerun”.

Y po6oTi BUKOPHCTOBYBAIM 5 TPyH TBAapHH: MeEplia — KOHTPOJIb; Apyra — KOHTPOJBHI
TBapHHH, SIKUM BIIPOJOBX 14 nHiB per os BBomunn BOEKJI y no3i 0,6 r/kr Macu Tina; Tpets —
tBapuan 3 ELJI; derBepra — TtBapuuu 3 EIl/I, skuM BBOAMIM IOCIIDKYBaHHH EKCTPAaKT
y BHIE3a3HaueHiil 1031, m’sita — tBapuHu 3 ELJ], sikum Briponosx 14 AHIB per os BBOIMIH
npenapar nopiBHsHHs “Apdazetun” y 1031 16 MiI/Kr MacH Tina.

3a ymoB EI|Jl y roMmoreHarax MiAlLIyHKOBOI 3a/I03M IIypiB 30LIBLIYETHCS aKTHBHICTBH
ingynnoensHoi NO-cuHTazun Ha 129 % Ta BMicT HITpUT- 1 HiTpar-aHioHiB Ha 22% Tta 323%
BIAMOBIIHO, MOpiBHIHO 3 KoHTposeM. BOEKJI ta ditonpenapar “ApdazeTnn” mposBIsSIOTH
iHriOytouy Ait0 Ha akTHBHICTh NO-CHHTa3H, 3HIKYI0UM Haanpoaykiiro Hitpored (II) okcuay B
HIAIILTYHKOBIH 321031 1ypiB 31 CTPENTO30TOIMH-1HAYyKOBaHUM jiadeToM. BOEKJI kopurye Bmict
cTabinpHux MeTabouiTieB NO y romoreHarax miJiuryHKoBoi 3ano3u uypis 3 EIJ] epexruBHime,
HOPIBHSHO 3 (hiTo360poM “ApdazeTnn”.

Beenenns BOEKIJI ta ditonpenapary “ApdaseTrH” 3yMOBIIOBAIO 3HIKCHHS aKTHBHOCTI
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NO-cuHTa3:1 Ta TPOXYKIii NOz‘ Ta NO3‘, o0 CBiAYUTH MPO HASBHICTh y IXHBOMY CKIIAMi
010JIOTIYHO aKTHBHHUX PEYOBHH 3 aHTHOKCHUIAHTHOIO II€T0, SIKi 37aTHI e(peKTHBHO MPUTHITYBaTH
TIPOSIBH OKCHJIATUBHO-HITPAaTHBHOTO CTPECY B MiANLTYHKOBIH 321031 IIypiB.

TaiioBa A., JIwota M., Cubipna H.

AHTHUOKCUIAHTHUI EGEKT HOT'YPTY, 3BATAYUEHOI'O BIOJIOTTYHO
AKTUBHUMU PEHOBUHAMM TUIOAIB BY3UHU YOPHOI, 3A
EKCITEPUMEHTAJIBHOI'O METABOJIIYHOT'O CUHJIPOMY
Jlveiecokuti Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. JIvsie, 79005, Yrpaina
e-mail: gayova2002@gmail.com

Haiova A., Liuta M., Sybirna N. ANTIOXIDANT EFFECT OF YOGURT ENRICHED
WITH BIOLOGICALLY ACTIVE SUBSTANCES OF BLACK ELDERBERRY FRUITS IN
EXPERIMENTAL METABOLIC SYNDROME. The content of polyphenolic compounds in yo-
gurt has been determined, and its significant antioxidant potential has been found. Administration
of yogurt to animals with experimental metabolic syndrome leads to an increase in the activity of
superoxide dismutase and catalase in erythrocyte hemolysates compared to animals without ad-
ministration. A decrease in the activities of the investigated enzymes in erythrocyte hemolysates
is observed in experimental metabolic syndrome compared to the control group.

MeTabomniuHHi CHHIPOM XapaKTepH3YEThCS PO3BUTKOM OKCHIATHBHOTO CTPECY — CTaHy, 33
SIKOTO BUHHUKA€E TUcOalaHC MK YTBOPEHHSIM Ta iHAKTUBALi€l0 akTUBHUX Gopm Oxcureny. Take
MOPYIICHHSI MOXKE CIPUYMHIOBATH HAKOMMYEHHS O10MOJIEKYJ 3 MOIIKOMKEHOI CTPYKTYpOIO,
IO MPU3BOAMTH 10 PO3BUTKY PE3UCTEHTHOCTI /0 IHCYJiHY, IIyKpPOBOTO [ia0eTy Ta CyAMHHHX
YCKJIaTHEHb.

bysuna yopHa (Sambucus nigra L.) 37aBHa BHKOPHUCTOBYETHCS B HAPOMHIA MEIUIHHI
JUIsl JTIKyBaHHS 0araTbOX 3aXBOPIOBaHb 3aBASKM 1i TiMNONIIKEMIYHUM, aHTHKAHIEPOTCHHUM,
IMyHOCTHMYNIOBAIGHUM,  MPOTHANEPTiYHUM,  TNPOTHUBIPYCHUM,  aHTHOAKTEpiaJlbHUM |
AQHTUJICTIPECUBHUM BJIACTHBOCTSIM, @ TaKOXX 3JIaTHOCTI 3HM)KYBATH KOHIIGHTPALIIO JIMiIiB Y
KpOBi Ta TXHe HaKOMUYCHHS y *)upoBii TkanuHi (Kolesarova et al., 2022). V ckmazi mwiofiB miei
POCIIMHM BHsIBIICHI (pIIAaBOHOINM, aHTOLIaHU, QeHOoNbHI cronyku. OTKe, 3aCTOCYBaHHS TUIOZIB
Oy3uHH YOpHOI MOKe OYTH e(DEKTUBHMM JOMOMDKHHM 3aCO00M ISl JTIKYBaHHS METa0OIIYHOTO
CHHPOMY.

JocnimkeHHs TPOBOAMIM Ha caMIpiX IrypiB macoro 250-300 1, SKMX yTpHUMyBaid B
CTaHJapTHUX YMOBaX BiBapil0 i3 BUIBHUM JOCTYIIOM JI0 KOPMY Ta BOAM. Y JOCIHI/PKEHHSX
JOTPUMYBAJIUCS MpaBui OioeTHkH. MeTaboniyHui CHHIPOM IHAYKyBanu BBeneHHsIM 10%-To
po3urHy (HpyKTO3U MIOACHHO BIpomaosx 10 TwkHIB. Komu mpoiiimio 6 THKHIB, OOHIN 3 rpym
TBapWH MOYAIN BBOIUTH HOTYPT 3 Iutonamu Sambucus nigra Buponosxk 4 TiwkHiB. J[o3a iforypry
5 mur/kr macu tBapuH. Cknax worypry: 80% — tutonu Oy3unu Ta 20% MOJOKO, 30pOIKEHE
Lactobacillus gasseri. 1llypiB nexamiTyBanu mij ehipHAM Hapko3oM. 3a0ip KpoBi 3ifiCHIOBAIH
3 I0IaBaHHAM renaprHy (KiHIeBe po3BeAeHHs remnapuH: ninbHa kpos = 1:100). B eputporurax
KpOBI BHM3HA4YaJll aKTHBHOCTI CYNEpPOKCHJIMCMYTa3W Ta KaTaja3u. TakoX BH3HAYald BMICT
NoTipeHONBPHUX CHONYK Y AOCIIIXKYBAaHOMY HOT'YpTi Ta 10ro aHTHOKCHIAHTHY 3IaTHICTb iR VItro
(DPPH-tecT).

3a MeTa0oNIIYHOrO CHHAPOMY CIIOCTEpIrajii 3HMXKEHHsS aKTUBHOCTEH JOCIIKYBaHUX
(epMeHTIB y epuTpOlMTaxX IMOPIBHSAHO 3 KOHTpOJNEM. BBeneHHsT HOrypTy TBapvHaMm 3
EKCIIEPUMEHTAJIbHUM METa0OJIiYHUM CHHAPOMOM OOYMOBIIIOBAJIO MIiJBHUILEHHS aKTHBHOCTI
CYIEPOKCHJIMCMYTa31 Ta KaTajla3d y EPUTPOLUTAX TOPIBHSIHO 3 MOKAa3HMKaMHU TBapuH 0e3
BBEJICHHS.
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B pesynbrari mpoBereHNX JOCTIKEHb BU3HAYEHO BMICT IO ()eHOIBHUX CITOTYK B HOTYPTi
Ta BUABJIIEHO MOT0 3HAYHUN aHTHOKCHUIAHTHUN ITOTEHITIA.

[lanunnescbka M.

BILIMB HAHOKPUCTAJIIB JIOKCHUJTY LIEPIIO HA TIPOOKCUJAHTHUM CTATYC
@®IBPOBJIACTIB JIETEHD LIIYPIB IN VITRO 3A YMOB I'-OITPOMIHEHH
Xapkiecvkuti Hayionanvhuti ynieepcumem imeni B.H. Kapa3zina
matioan Ceoboou 4, m. Xapxie, 61022, Yrpaina
e-mail: margarita.danilevskaya@gmail.com

Danylevska M. THE EFFECT OF CERIUM DIOXIDE NANOCRYSTALS ON THE
PROOXIDANT STATUS OF RAT LUNG FIBROBLASTS IN VITRO UNDER y-IRRADIATION
CONDITIONS. The purpose of the study was to evaluate the effect of redox-active spherical
nanocrystals of cerium dioxide on markers of oxidative stress induced by y-irradiation in a two-
dimensional culture of rat lung fibroblasts. Preliminary incubation of lung fibroblasts with CeO2
nanocrystals can significantly reduce the oxidizing effects of ionizing radiation in vitro — the con-
tent of reactive oxygen species, the level of lipids peroxidation, and the content of 8-isoprostane
in cells 3 hours after irradiation.

['amMMa-BHIIPOMIHEHHS ChOTO/IHI BUKOPHUCTOBYIOTH SIK IHCTPYMEHT IPOMEHEBOT Tepartii npu
OHKOJIOTIYHHMX 3aXBOpIOBaHHAX. ONMPOMIHEHHS MyXJIMH HNPU3BOAUTH 110 301NbIICHHS aKTHBHUX
(GbOopM  KHCHIO, 110 MOXXE CHPUYUHATH BUHUKHEHHS OKCHIATHBHOIO CTPECY Ta CIIPUYHMHSTH
3aru0esb HOPMaIBHHUX KIITHH. Peokc-akTHBHI HaHOKpucTanu aiokeuay tepito (CeO2) mikasi
SIK aHTHOKCH/IaHTH, 1110 3/IaTHI IMITYBaTH JIII0 CYNEPOKCUITUCMYTa3H, KaTalla3u Ta ePOKCUIa3H.
Tomy € akTyanbHMM BHMBYEHHS TOTEHIHHOI 3marHocTi HaHOkpucTaniB CeO2 kopurysarH
OKCHIaTUBHHI CTPEC B OMPOMIHEHIH KYIBTY Pl KIITHH i7 Vitro. METO0 T0CITiHKEHHS OYJ10 OI[IHUTH
BIUTUB PEIOKC-aKTUBHUX C(HEPUUHIX HAHOKPHUCTAIIB JIOKCHIY LIEPi0 Ha MapKePH OKCHIATUBHOTO
CTpecy, I1HIYKOBAHOTO Y-ONPOMIHEHHSM, Yy  JBOBUMIpHIA KynbTypi (iOpoOnacTiB JiereHb
1ypiB. Bu3Hauanu cTyniHb MEPEKMCHOTO OKMCHEHHS JIMiIIB, BMICT akKTUBHUX (DOPM KHCHIO i
8-i30mpocraHy B JOCHIPKYBaHIi KyJIbTypi KIIITHH.

JocnimpkeHHs: MPOBOAWINM Ha MoHoInapi ¢iOpobnactiB yereHp miypiB JinHii Bicrap.
Hanoxpucranu 1o7aBany B KyJlbTypallbHe CEpeOBUILE JI0 KIHIEBOI KOHUEHTpalil 2,5 MKr/i
3a TOAMHY /IO ONpOMiHEHHs. Y poOoTi Oyiam BukopucraHi HaHokpuctamu CeO2 chepuunoi
¢dbopMu  niaMeTpoM 2 HM, CHHTE30BaHI y BN HAHOKPHCTAIIYHUX MarepianiB [HCTHUTYTY
cuuHTWIALIHHUX MartepianiB HAH Ykpainu. Kititunu iHkyOyBajin 3 HAaHOKPHCTAIAMHU TIPOTATOM
OZIHI€T TOZIMHU, a TOTIM onpoMiHioBaiH. Jlo3a onpominenHs cranoBuia 0,75 I'p. Busnauenns piBHs
AKTHBHUX (pOPM KHCHIO Ta CTYIiHb IEPEKUCHOTO OKUCHEHHS JIIMITIB B )KMBUX KITITHHAX BU3HAYAIIH
¢dmroopuMeTpudHO 3 BUKOpucTaHHAM HabopiB «Cellular Reactive Oxygen Species Detection
Assay Kit (Orange Fluorescence)» (Abcam) ta «Lipid Peroxidation Assay Kit (Cell-based)»
(Abcam) BimnosigHo. Bizyanizaiito Ta BUMipIOBaHHSI iIHTEHCHBHOCTI (MTFOOPECISHIIIT IPOBOAMIH
METOJI0M KoH(oKanbHOi 1azepHoi mikpockorii (Olympus FV10i-LIV). BusnaueHnHs koHIIEHTpaii
8-i30mpocraHy NMPOBOAWIN CIIEKTPO(HOTOMETPUIHO HA MYJIBTUMOJIAILHOMY MiKpPOIUIAHIIIETHOMY
pizepi FL-600 (Bio-Tek) 3a momomororo Habopy «Isoprostane (8-iso-PGF2a) Serum, Tissue
ELISA kit (BioAssay™),

Yepes 3 roJuMHU MiCIIsl ONPOMIHEHHsI B YMOBaxX MONEPEAHbOI iHKyOaIlil 3 HAHOKpUCTATaMH
CeO2 y kyabrypi (hiOpoOnacTiB JiereHb LIypiB CYTTEBO 3HMXKYBAaBCS BMICT aKTHMBHUX (OpM
KHCHIO, PIBeHb MEPEKHCHOTO OKWCHEHHsI JIMiAiB i BMicT 8-i3ompocTany. [Ipu npomy iHKyOaris
3 HAHOKPHCTAJIaMH MIOKCHIYy Iepit0 Habarato e(eKTHBHIIIEC 3HMKYBaja BMICT aKTHBHHX
(hopM KHCHIO B IIMTOIUIA3MI KIITHH, HIK Yy 1X sapax i saepisax 3o0kpema. [lonepenus iHkyOaris
(GibpoOacTiB  JiereHb HrypiB in vitro 3 HaHokpuctaiamMu CeO2 gae 3MOry iCTOTHO 3MCHIIHTH
OKHCHIOBAJIbHY JII0 10HI3YI0UOTO BUIIPOMIHIOBaHHS.
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ABTOp BHCIOBIIOE TOMAKY JiKapio-peHTreHomory A. B. Tpodimory (Y IactutyT
Menan4yHOi pamionorii Ta onkoyorii imerni C. I1. I'purop’eBa HAMH VYkpaian, m. XapkiB) 3a
MpoBeieHHS poOOTH 3 ONPOMIHEHHS;, KOJEKTHBY BIIIily HAaHOKPUCTAIIYHHX MaTepiaiB
IHcTuTyTy cumHTHNIANiHEX MarepianiB HAH Vkpaian (M. XapkiB) 3a HAHOKPHCTAIH LIS
JOCTIKeHHST; HayKoBOoMYy KepiBHHKOBiI, K.0.H. K. B. KoT 3a momomory Ta KoHCymbTamii mpu
MIPOBEICHHI TOCIiIKEHHS.

Kaniraneus C., Haranescbka M., Cubipua H.

[MOPIBHSHHS BIUJIMBY PIITAKOBOI'O MEJ]Y TA PIITAKOBOT'O MEJlY
3BAI'AYEHOI'O JIIO®UII3OBAHUMU EKCTPAKTAMMU KBITOK TA JINCTKIB
BYPKYHA BIJIOI'O (MELILOTUS ALBUS MEDIC.) HA TIEPEKMCHE OKMCHEHHSI
JIIMAIB TA BUJIKIB EPUTPOLIMTIB L[YPIB
Jlveiscokuti Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: miiakapitanets@ukr.net

Kapitanets S., Nagalievska M., Sybirna N. COMPARISON OF THE EFFECTS OF
RAPE HONEY AND RAPE HONEY ENRICHED WITH LYOPHILIZED FLOWER AND
LEAVES EXTRACTS OF MELILOTUS ALBUS ON LIPID AND PROTEIN PEROXIDATION
OF RAT ERYTHROCYTES. The aim of the work was to analyze the antioxidant potential of rape
honey and rape honey enriched with lyophilized extracts of flowers and leaves of the Melilotus
albus by evaluating the content of products of peroxidation of lipids and proteins of erythrocytes.
Rape honey, enriched with coumarin, most effectively reduces the manifestations of oxidative
stress.

OKHCHEHHS 1 BITHOBJICHHS — KJIFOYOBI MTPOIICCH B KIIITHHAX, B IKUX aKTHBHO Oepe y4acTh
Oxcuren. [Ipote, 3a psiiy NarojoriYyHUX YMOB B OpraHi3Mi MOXKe YTBOPIOBATHCS HaJaMipHa
KUIbKICTh pajinkasibHUX aTtoMiB OkcureHy. Skio 4mcio takux aromiB OKCHreHy abo BUTBHHX
paJuKaiiB, BUILE MEBHOT KPUTHYHOT MacH, 3aITyCKA€EThCS JIAHIIOTOBa PEaKIlisi, B pe3yNbTaTi SKoi
TMHYTh KJIITHHH. JOBEICHO, 10 OKCUIATUBHHUI CTPEC MPOBOKYE PO3BUTOK TAKUX 3aXBOPIOBaHb
1 CHMITOMIB, fK: TinepTeH3is (MIABHINCHUHA THCK), aTepOCKIIEPO3, Aiaber, acTMma, XBOpobOa
AdnpIreriMepa Ta 0e3ruTi IS,

Mertoro poboTH Oyi10 MpoaHai3yBaTH aHTHOKCHIAHTHUI MOTEHIAA PIlTAKOBOTO MEIy Ta
pinakoBoro Meay, 30aradeHoro Jiioiai30BaHUMH EKCTPAKTaMH KBITOK Ta JIUCTKIB OypKyHa 6171010
LIJISIXOM OLIIHKH BMICTY IPOAYKTIiB NEPEKHUCHOTO OKMCHEHHSI JIIMi/(iB Ta OLIKIB EpUTPOLUTIB.

Jlis  OWIHKM AHTHOKCHIAHTHOTO TIOTCHIIATy MOCHTIDKYBAHUX 3pa3KiB Meday Oyio
3MOJIEJIbOBAHO OKCHUAATHBHUI CTPEC EPUTPOLIUTIB i1 Vitro, NUISIXOM 1X 1HKYOyBaHHS 3 TiIpOreH
nepokcuoM. KapOOKcHiIbHI Tpyny OiIKIB BH3HAYAIM 3a JOIMMOMOTOI0 METOAY JACpHBITaMi3amii
i3 2,4 munitpodeninrigpazunom (JH®I). JHDPI npusBoauTh 10 YTBOPEHHS CTaOIBHOTO
2,4-nuniTpodeniny (AHD) rinpazonoBoro npoaykry. BMicT mpoayKTiB NepeKMCHOTO OKUCHEHHS
JimigiB, BU3Ha4Yamud — BuUkopuctoBytoun TBARS Assay. TioOapOiTypoBa KHCIOTa pearye 3
MaJIOHOBHM JTUAJIbJIETIZIOM, YTBOPIOIOUH (DIIyOpECIIeHTHHUIT TPOIYKT.

P03BHTOK OKCHJIATUBHOTO CTPECY, 1HAYKOBAHOTO TiIPOreH MEPOKCUIOM CYITPOBOIKYETHCS
30utpmeHHAM BMicTy TBK-nmosutnBhaux npoxykris (TBKIIIT) Ha 165 % Ta 301bIIEHHSM BMICTY
KapOOHUIBHUX Ipyn OLIKIB OCHOBHOTO Xapakrepy Ha 61 %. 3acTocyBaHHS PillaKOBOTO MeJy TpH
MOJICIbHOMY OKCHIATHUBHOMY CTPECi EpUTPOLUTIB 3yMOBITIOE 3MeHIIeHHs KitbkocTi TBKIIIT Ha
25 % Ta 3HMKEHHS BMICTy KapOOHUIBHMX TpyN OLIKIB, K OCHOBHOIO TaK i HEUTpPaIbHOTO
xapakrepy (BiamoBigHo, Ha 93 % Tta 64 %). PinakoBuil Men, 30araueHuil KyMapuHOM IIpH
IHKyOaIil 3 epUTPOLIUTaMH Ta TiAPOreH nepokcuaoM 3ymoBitoe 3meniiendss TBKIIIT Ha 65 %
Ta KapOOHIIEHUX TPyH Ha 66 % 3acToCyBaHHS PIAKOBOIO MEdy, 30arayeHoro Jio¢iai30BaHUM
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EKCTPAKTOM KBiTiB OypKyHa OiJI0TO BUKJIMKA€ 3MEHIICHHS KITHKOCTI KapOOHUITBHUX TpyH OLIKiB
Ha 40 %, Ha ¢oni 3MeHmeHHs KinbkocTi TBKIIIT Ha 32 %. 3a inKyOarii epuTpOIMTIB 3 pinakoBUM
MenoM, 30aradeHuM JTOQiTi30BaHAM EKCTPAKTOM JHCTA OypKyHa OiJ0T0, BCTaHOBJIEHO
3menmeHHs KinbkocTi TBKIIII Ha 54 %, kap6oninbHNX Tpym O11KiB — Ha 50 %. OTxe, pinakoBui
Me[| 30araueHuii KyMapuHOM Haile(heKTHUBHIILE 3HIDKYE IPOSIBU OKCUIATUBHOTO CTPECY.

Kpaciii M., Yaaa /I., Cadagamka M., Cubipua H.

IMYHOMOIVJIIOIOUNI1 EOEKT EKCTPAKTY 3 BUHOI'PAJTHUX BUYABOK,
35ATAYEHOI'O ITPUPOIHUM KOMIUJIEKCOM TIOJII®EHOJIIB,
3A EKCIIEPEMEHTAJIBHOT'O LIYKPOBOI'O AIABETY
Jlvgiecokuii Hayionanvhuti ynisepcumem imeni leana Opanka
eyn. I pywescokoeo 4, m. Jlvsie ,79005, Yxpaina
e-mail: martakrasij@gmail.com

Krasii M., Chala D., Sabadashka M., Sybirna N. IMMUNOMODULATORY EFFECT
OF GRAPE POMACE EXTRACT RICHED IN NATURAL COMPLEX OF POLYPHENOLS
UNDER EXPERIMENTAL DIABETES MELLITUS. The aim of the study was to investigate
the changes of functional state of leukocytes of rats in norm, under experimental diabetes mel-
litus and in the case of the administration of grape pomace extract riched in natural complex of
polyphenols.

The state of the white blood cell differential of the peripheral blood of rats was studied. The
leukocyte formula reflects the percentage ratio of each type of leukocyte. Indicators of phagocytic
activity of peripheral blood leukocytes were also studied. According to the results of research,
it can be said that grape pomace extract riched in natural complex of polyphenols has positive
corrective and an immunomodulatory effects under experimental diabetes mellitus.

Hykpoeuii miaber (L[JI) — me MerabomiyHEe 3aXBOPIOBAHHS, IO XapaKTCPU3YETHCS
a0COJTIOTHOIO 200 BIHOCHOIO HecTauero iHCYIiHy. [IlopoKy 3HAYHO 3pOCTae KilbKIiCTh JFOACH 3
1iero narosoriero. I{e 00yMOBITIOE BaXKIIUBICTh MOCTIHHUX AOCTIIKEHb 1 HEOOXIAHICTH PO3POOKH
HOBHX MCTOIIB SIK JIJIsI 3a00IraHHsI, TakK 1 I JTiKyBaHHS 1iei xBopoowu. [Ipu [1J] ypakaroTscs yci
(byHKIIOHAJIBHI CHCTEMHU OpraHi3My, 30KpeMa i iMyHHa CHCTeMa, HEBil'EMHHUM €JIEMEHTOM SIKOT
€ ICHKOIUTH epu(epruIHOoi KPOBi.

Mertoto JOCITIKEHHST OyJI0 AOCHIAWTH 3MiHM  (DYHKI[IOHAJIBHOTO CTaHy JICHKOLMTIB
HIypiB Y HOPMI, 38 €KCIIEPUMEHTAIBLHOTO I[yKPOBOTO JiabeTy Ta y pasi BBEICHHS EKCTPAKTY 3
BHHOTPAIHUX BUYABOK, 30aradyeHoOro MPpUPOIAHUM KOMITIEKCOM mosidenonis (ekcrpakt ITKIT).

Crioyatky, BUBYaJIM CTaH JeWkonuTapHoi dopmynmn mnepudepudHoi KpoBi HIypiB.
JleiikonuTapHa (hopMmyia BigoOpa)xae BiICOTKOBE CITIBBITHOIICHHS KOXXHOTO THITY JICHKOITUTIB.
Tunu nefkouuTiB, SKi BKIIOYEH] Y GopMyiy, BKIIOYaOTh HeUTpodiinu, eo3uHodinu, 6a3odinm,
JIMQOITUTH Ta MOHOIIMTH. 3a IIyKPOBOTO [ia0eTy BCTAHOBJICHO 301IbIIICHHS KITBKOCTI TiM(OIUTIB
Ta 3MEHILIEHHS KITBKOCTI HEeHTpo(iiB y nepudepryHiii KpoBi IIypiB, MOPIBHSIHO 3 KOHTPOJIEM.
Tako BUSABJICHO 3HM)KCHHSI KIJTBKOCTI MOHOIUTIB 1 0a30(hiTiB 32 YMOB JOCITIIKYBaHOT ITATONIOT .
[pu BBenenni ekcrpaxry ITKII TBaprHaM 3 eKCIEpUMEHTAILHUM IIyKPOBHM J1ia0€TOM KIIBKICTh
TiM(OLKUTIB 3HMKYBAJAcs, a KUIbKICTh HEHTPOQIiB, MOHOIUTIB 30LIbLIYyBaacs, MOPIBHIHO 3
niabeToM.

Takox JOCTIKYBaIM MOKa3HUKH (haroUTapHOi aKTUBHOCTI JICUKOIMTIB nepuepuaHoi
KpoBi. daronnTapHa akTUBHICTh JIGHKOIMTIB y 11ypiB 3 LI/, HOpiBHSHO 3 KOHTPOJIEM, 3HUKYETBCSL.
3okpema, ipu 30 i 120 xBuimnHax iHkyOaii ¢aronurapuuii ingekc (PI) smennmsces Ha 4,85 % i
3,5 %, BiAMOBIIHO. 3a JOCIIKYBAHOT [TATOJIOTIT BCTAHOBIICHO 3MEHINICHHI ParorUTapHOro Ynuciia
(®Y), nopiBHsAHO 3 KoHTposieM. [Ipy CTUMyIIOBaHHI KJIITHH Tepel 1HKyOalie 3a JOImOMOTO0
fMLP (N-formyl-L-methionyl-L-leucyl-phenilalanine) crioctepiramnu 30inbuentst ®I Ha 1,8 % i
1,2 % y xouTponbHux TBapuH, npu 30 i 120 xB iHkyOauii BiXnoBiAHO, TOIl sK mpu aiabeTi
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3HAYHHUX 3MiH JIOCJIHKYBAHOTO TMOKa3HHKA MPU CTHMYIIOBaHHI KIITHH HE BCTAaHOBIIECHO. [Ipu
BeneHHi exkctpakty [IKII y tBapun 3 LIJ] 36insmryBaBcst @I va 4,42 %, 4 %, 4,17 1 3,32 %, npu
30 ra 120 xB iHKyOarii 0e3 Ta 3 mogasanusM fMLP BiamoBixgno, y mopiBasHHI 3 L. [Tpu oMy
nocroBipHUX 3MiH OY He BUABICHO, TOPIBHIHO 31 3HAYCHHSAMH BiIIIOBIIHUX TPy 0€3 JOaBaHHS
fMLP.

3rifiHo 3 pe3yibraTaMu JAOCIIKeHb MOXKHA CTBEPIPKYBATH, 1[0 KCTPAKT 3 BUHOTPAIHUX
BUYABOK, 30araueHuii MPHUPOIHUM KOMIUIEKCOM MOMi()EHOTIB, MAE MO3UTUBHUN KOPHTYIOUHit
BIUIVIB i IPOSIBIISIE iIMyHOMOIYJTIOIOUY IO 32 €KCIIEPUMEHTAIBHOTO IyKPOBOTO Mia0eTy.

Kyraiscpka B., Konuabuyk I'., Hukonaituyk L.

AKTUBHICTb CUCTEMU HUTOXPOMY P-450 B ITEYIHIII LI[YPIB I3
ALIETAMIHO®EH-IHAYKOBAHVM YPAXEHH M ITICJIA
YACTKOBOI TEHATEKTOMIT
Yepniseyvruii nayionanvhuil ynisepcumem imeni FOpis @edvkosuua
syn. Koyrobuncwvkozo, 2, m. Yepnisyi, 58012, YVrpaina
e-mail: kuhaivska.vitaliia@chnu.edu.ua

Kuhaivska V., Kopylchuk H., Nykolaichuk I. CYTOCHROME P-450 SYSTEM AC-
TIVITY IN THE LIVER OF RATS WITH ACETAMINOPHEN INDUCED INJURY AFTER
PARTIAL HEPATECTOMY. An increased activation of p-hydroxylase and N-oxygenase of
CYP450 in the microsomal fraction of the liver of rats with acetaminophen induced injury after
partial hepatectomy occurs after 72 h and in the remote period 168 h, indicating a violation of the
detoxification capacity of the liver.

HaiiBupakeHIIIUM TPHUKIAZIOM pereHepaiii MeYiHKd € MOJeNb i BIJAHOBJIEHHS MiCIs
pesexkitii 70 % trkanuau (Michalopoulos, 2017). OnHak, 4acTKOBa renaTeKTOMist MOYKE TIPU3BOAUTH
JI0 3MEHIIEeHHS 00’€My TKAaHHMH II€YiHKHM 3 MOTEHIIHHO 3HMKEHOIO 3[aTHICTIO MeTaboIi3yBaTH
TepaneBTHYHI 3acoou (Ramachandran, 2018). AneraminodeH HUHI IIMPOKO BUKOPHUCTOBYIOTh SIK
KAPO3HIKYBAIBHHUHN, MPOTH3aNaJIbHUK Ta 3HEOOMIOBAILHUI 3aci0, 30KpeMa, y cXeMi JIiKyBaHHs
COVID-19. Okpim Toro, areTamiHo()eH 3aCTOCOBYIOTh SIK MOICIBbHHUI T€aTOTOKCHH, METa00Ii3M
SIKOTO 3IICHIOETBCST 130(opMamu niuToxpomy P-450 (CYP450) — CYP2EL, CYP1A2 ta CYP3A4
y neuinmi (Alabbas, 2023).

ToMy MeTo0 pOOOTH CTal0 MOCHIIDKEHHS p-TIAPOKCHIa3HOI Ta N-OKCHT€Ha3HOI
aKTHBHOCTeH 1uToXpoMy P-450 y MikpocoManbHii (pakiii nediHKH IypiB 32 YMOB TOKCHYHOTO
YPpaKeHHS aleTaMiHO(EHOM IiCiIs YaCTKOBOI IrenareKToMil.

Mopnens yactkoBoi renarekromii (UI'E) nmonsirana y pesexuii 2/3 TKaHUHH MEYIHKH — JIiBOT
JlarepasibHOI Ta MeZiaiabpHOT yacTok 3a merooM Mitchell & Willenbring. BusnaueHHst akTHBHOCTI
CYP450 3niiicHioBany uepe3 24 (dasa npaiiminry), 48 (nepion akTuBHOI npomideparii KIiTHH),
72 (da3a Tepminarii) Ta 168 rogus (BignaneHuii nepion) micius npoeaenHs UI'E.

Pesynerarté TOCTIPKEHb 3aCBIAUYIOTh 3pOCTaHHs p-TiapokcuiaasHoi aktuBHOCTI CYP450 B
MIKpPOCOMaTbHIM (hpakIlii MEYiHKK IHTAKTHHX ILypPiB, IO IMIATaTd YaCTKOBIM PEe3eKIlil TKAHUHH
nevinku (K/UT'E) y 2 pazu nuie va 72 ron micnst nposenaenns YI'E nopieusiHo 3 konTponem (0 rog).
BonHouac pereHepailiiiHuii npoliec BiHOBJCHHS MEYiHKH IypiB 3 aleTamMiHO(peH-1HTyKOBaHUM
ypaxkeHHsIM, IKMM 371ilicHIoBaIK yacTkoBy renarektomito (TY/UI'E) xapakTepu3yeTbest 3p0CTaHHM
p-rigpokcunazHoi aktuBHocTi CYP450 BhpomoBx BchOro ekcriepuMeHTy (24-168 rox micist
nposeneHnss YI'E) 3 HaliBUIMMM TNOKa3HUKaMH y TIepiof IpaiMinry (Oinblue HiX y 2 pasu)
Ta TepmiHamii (OLTbIIe HDK y 3 pasu) mopiBHsHO 31 3HadeHHsMu 0 rox. Illomo N-oxcureHasHOT
axruBHOCcTi CYP450, T0 B MikpocomanbHii (pakuii nedinku 1ypis rpynu K/UI'E 3apeectpoBano
ii necsaTrKparHe 30UTbLICHHS y TIEpio/ MPaiMIHTy HOPIBHSAHO 31 3Ha4eHHs MU 0 TOJ, TOAI SK Y LIypiB
rpynu TY/UT'E 3pocrannst N-okcurenasnoi akruBHOCcTi CYP450 criocTepiraeTbest BpogIoBXK BCHOTO
EKCIICPUMEHTAIBLHOTO TIEPIOY.
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lemaroruTu 37aTHI IHAYKYBaTH €KCIIPECiI0 TeHa JETOKCHKYIOYMX CH3MMIB y BiIIOBiTb
Ha migsumeHy motrpedy (Thomas, 2022). Oxpim Toro, okpemi izodepmentu CYP450
30aTHI TiIPOKCHIIIOBATH AaleTaMiHOPEeH 1O YTBOPEHHS HETOKCHYHOTO MeTabomiTty —
3-rinpokcu-aneraminopeny (3-OH-APAP), Tomi sk iHIII OKHUCHIOIOTH HOTO 3 HAKOTHYCHHIM
BHCOKOPEAKTUBHOTO TOKCHYHOTO HpOAyKTy — N-ametmi-p-Oen3oxinoHiminy (NAPQI) (Yang,
2014). 3a tepaneBTryHHX 103 aneramiHopeHy NAPQI neToKcHKyeThCs IUISIXOM KOH Ioraimii 3
TIyTaTioOHOM, ITPOTE TOKCHYHI JJO3H I[FOTO KCEHOO10THKA MOXYTh IIEPEBHILyBaTH €MHICTE PE3EpPBY
DIyTaTioHy, IO TIPH3BOAMTHME IO PO3BUTKY MediHkoBoi HemocrarHocTi (Kommmpayk, 2014).
Taxkox y mitepatypi (Fujino, 2019) moBinoMIIs€TECS TIPO 3CYB METa0OMI3MYy arleTaMiHO(eHy depes
omocepenkoBannit CYP450 nurix y marmienTiB micias YI'E, mo y3romkyeTsest 3 OTpHUMaHIMHA
HaMH JIaHUMH 3POCTaHHS p-TiAPOKCHIA3HOI Ta N-OKCUT€HA3HOI aKTUBHOCTEH.

OTke, TOCHIICHA aKTUBALLS p-T1APOKCHIIa3HOI Ta N-OKCUT€HA3HOT aKTUBHOCTEH INTOXPOMY
P-450 B mikpocomanpHill ¢pakiii mediHky MypiB i3 areraMiHO(eH-1HIYKOBAaHUM YpaKeHHIM
mics UT'E BimOyBaeThes min wac Tepminanii (72 rox) Ta y Bigmanenuit nepion (168 roxm), mo
BKa3y€ Ha MOPYIICHHS JETOKCUKAIIHOI 3MaTHOCTI IIEYiHKH.

Mopos A.!, Bpoask L.!, Kyxapcbka A.2, Cubipua H.!

BIIVIMB EKCTPAKTIB IUIOAIB PI3HMX COPTIB JEPEHY CITPABXHBOI'O
(CORNUS MAS L.) HA KOHIHEHTPANIO I''TFOKO3W, PIBEHb JIAKTATY
TA TITIPYBATY V¥ IIUTIA3MI KPOBI H[YPIB 3A CTPEIITO30TOLIMH-IHAYKOBAHOI'O
IYKPOBOTI'O JIABETY
1 JIvgiecokuii Hayionanvhuil ynieepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
? Bpoynascokuil yHieepcumem npupoOHUYUX HAyK
syn. Xeimoncokoeo, 37/41, m. Bpoynas, 51-630, Ionvwa
e-mail: Anna.Moroz@Inu.edu.ua

Moroz A., Brodyak 1., Kucharska A. Z., Sybirna N. THE EFFECT OF EXTRACTS
OF FRUITS OF DIFFERENT CULTIVARS OF CORNELIAN CHERRY (CORNUS MAS L.)
ON THE GLUCOSE CONCENTRATION, THE LEVEL OF LACTATE AND PYRUVATE IN
RATS’ BLOOD PLASMA UNDER STREPTOZOTOCIN-INDUCED DIABETES MELLITUS.
The administration of extracts of fruit of cornelian cherry to animals with diabetes mellitus led to
decreasing level of lactate and pyruvate and glucose concentration compared to the non-treated
diabetic groups. Such results may represent that the extracts of fruits of different cultivars of Cor-
nus mas L. are one of the potential therapeutic agents under diabetes disorders.

Lykposuii miader (IIJI) 1 Tumy — me XpoHiUuHE ayTOIMyHHE 3aXBOPIOBAHHS, IO
XapaKTepu3yeThesl NedilnuToM IHCYJAIHY Ta, sK HacliioK, rimepriikemieo. B mporeci
BHYTPIIIHBOKJIITUHHOTO KaTabolli3My INIOKO3M yTBOPIOEThCS JiakTar Ta mipysar. Lli opraniuHi
KUCIIOTH € KJIIOYOBUMH IIPOAYKTaMH MPOMIKHOTO METaboIi3My BYIJIEBOJIB. 32 3MIHOIO BMICTY
JIAKTaTy Ta MipyBaTy B IUTa3Mi KPOBI MOXKHA XapaKTepPH3yBaTh OCOOJIMBOCTI il IHTCHCHUBHICTH
0OMIHHUX TIPOIECIB Ha PiBHI I[iJI0r0 opranizmy. Takoi, [iarHOCTHYHO BaXKJTHBUM € BUMIPIOBAaHHS
CHIBBIHOIICHHS KOHIIEHTpAI]l ux MeTabomiTie (akrar (JI) : mipysar (I1)).

g xopuryBanHsa MeTaboniqHuX po3nafiB 3a L1/l 3acTocoByrOTh npenaparé pOCIUHHOTO
MOXO/DKEHHsI. EKCTpakTH miodiB AepeHy crpaBxkuboro (Cornus mas L.) 3yMOBIIOIOTh 3HAYHHN
IHTepeC cepei HayKOBIIIB uepe3 HasBHICTh Y HUX PI3HOMAHITHUX OlOJOTIYHO aKTUBHHX CIIOIYK
(anToMiaHIB, pEeHONBHUX KUCIIOT, (JIaBOHOIMIB, ipUAOI/IB) Ta iXHI KOPUCHI BIACTHBOCTI, TaKi K
AHTHOKCHJIAaHTHA Ta MpoTH3ananbHa Jii. ToMy MeToro poOoTH OyJI0 JOCHIIUTH BIUIMB €KCTPAKTIB
IUTOIIB PI3HUX COPTIB ACPCHY CHPaBKHBOTO Ha KOHIICHTPAI[IO TITFOKO3H Y IjIa3Mi KPOBi, PiBEHb
Jakrary i mipyBary Ta ixHe cmiBBigHomeHHs (JI:IT) y mypiB 31 cTpenTo30TOIMH-1HAYKOBAHUM

L.
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JocnimkeHHs TpOBOAWIM Ha MIypax-caMiax Jinii Wistar macoro 130-150 r. [iaber
IHAYKyBaJl BHYTPIITHROOYEPEBHUM BBEACHHSIM CTPENTO30TONHHY (55 Mr/Kr Macu). TBapuHH
OyJo momineHo Ha 8 TPymH: KOHTpONb (/); TBAPHHH 31 CTPENTO30TONHMH-iHAyKoBaHUM LIJ] (2);
TBapuHH 3 L1J], skuM BBOAWIN eKcTpakT YyepBoHUX mioniB Cornus mas L. (3); eKCTpaKT )KOBTHX
IUTOAIB AepeHy (4); JIOTAaHOBY KHCIIOTY, €KCTPAroBaHy 3 >KOBTHX IUIOAIB JEPEHY CIIPABXHBOTO
(5); ekcTpakT TEMHO-BUITHEBUX IUIOIB JEPEHY CIPABKHBOTO (6); €KCTPAKT KOPAJOBUX IUIOIIB
Cornus mas L. (7) ta ekctpakt twioniB riopuny Cornus mas L. & Cornus officinalis Siebold
& Zucc (8). TeapuHaM TPETHOI-BOCEMOI TPYH JOCIHTIHKYBaHI €KCTPAKTH BBOIWIN MIEPOPATHHO Y
1031 20 MI/KT MacH Tija ynponosx 14 mHiB.

Y pe3yabTari JocHiKeHb OyiIo BUSIBICHO TiIBUIIICHHS KOHIICHTpAIlii TIIF0K03M B 3,3 pasa,
piBHS makTaty — B 2,9 pasa, KOHIIeHTpaIlii mipysaty — B 1,7 pa3a Ta 3poctanns 3Ha4eHHs JI : [1—B
1,7 pa3u y ma3mi kpoBi TBapuH i3 L|J] TOpiBHSIHO 3 KOHTpOJeM. BBeieHHsI eKCTpaKTiB YePBOHUX,
KOBTHX, TEMHO-BHIIIHEBHUX, KOPAJIOBUX IIJIONIB Aepeny crpaskHboro (Cornus mas L.), 1oraHoBoi
KHCJIOTH Ta eKCTpakTy IuioniB riopumy Cornus mas L. & Cornus officinalis Siebold & Zucc
JiabeTHYHIM TBapHHAM 3yMOBIIOBAIO JOCTOBIPHE 3HM)KEHHS KOHLEHTpaMii TIIIOKO3H, JAKTaTy
Ta TipyBaTy, a TakoXK 3MeHIIeHHs cmiBBigHOmeHHs JI : I no 3HaYeHp y KOHTPOJBHIN Tpymi
TBapuH. OTXKE, eKCTPaKTH IUTOAIB pisHUX copTiB Cornus mas L. MOXyTh OyTH TMOTCHIIHHUMHU
TEpareBTUYHAMHU 3ac00aMu a00 Mi€THYHUMH JO00AaBKaMU UIsI KOPUTYBAaHHS METaOONiYHUX
nopyiuens 3a LT 1 tumy.

Hetpun T., Haranescoka M., Cubipua H.

BIIJIMB I'PUBA GANODERMA LUCIDUM HA ®YHKIIOHYBAHHS
®EPMEHTATUBHOI CUCTEMU AHTUOKCUJIAHTHOI'O 3AXUCTY KJIITHUH
MEYIHKU TA AKTUBHICTb AMIHOTPAHC®EPA3 3A EKCIIEPUMEHTAJIBHOT'O
METABOJITYHOI'O CUHAPOMY
Jlvgiscokuii Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescvkozo,4, Jlvsis, 79005, Vkpaina
e-mail: tetiana.petryn@lInu.edu.ua

Petryn T., Nagalievska M., Sybirna N. THE EFFECT OF GANODERMA LUCIDUM
ON THE ANTIOXIDANT PROTECTION ENZYMATIC SYSTEM FUNCTIONING OF LIV-
ER CELLS AND AMINOTRANSFERASES ACTIVITY UNDER EXPERIMENTAL META-
BOLIC SYNDROME. It was established that the administration of G. lucidum for 7 and 14 days
to animals with metabolic syndrome led to positive changes in the activity of enzymes of the
antioxidant system (catalase, superoxide dismutase, glutathione peroxidase) and aminotransfer-
ases in liver cells, which indicates the possibility of using this medicinal mushroom to correct
oxidative stress, which is an important component of the pathogenesis of cardiovascular vascular
diseases and metabolic syndrome.

Mertabomiunuii curapom (MetS) BiZHOCHTBCS 10 METAOOMIYHUX aHOMAJIIH 1 Ha ChOTO/IHI
JIOBEZICHO, 110 OKCHIATUBHHUM CTpec, AKUH € CKiIafoBoro MetS, crpuse po3BUTKY I[yKpOBOTO
niabeTy, aTepoCKIIepo3y, apTepiaibHOl TiMepTeH3ii Ta IHIIHUX CEePLEBO-CYIMHHUX 3aXBOPIOBAHb.
Bararo ekcriepiMeHTaJIbHUX AOCIIIKEHb BKa3yIOTh Ha T€, 1[0 PEYOBHHH, OTPUMaHI 3 JIKaPCHKOTO
rpuba Ganoderma lucidum, BONOMIIOTh aHTHOKCHIAHTHUM MOTEHIiaioM. OOMeKeHa KiJIbKICTh
JIOCITI/PKEHb, LIOJI0 BIUIMBY OI0OJIOTIYHO aKTHBHUX pedoBUH Tpuba G. [ucidum Ha aKTUBHICTbH
AQHTHOKCHJIAHTHOT CHCTEMH KITITHH [TEYIHKH 32 METa00JIIYHOTO CHHAPOMY BKa3y€e Ha aKTyaJlbHICTh
BUBYCHHS TaKUX €(EKTIB.

Mertoto poGoTH OyJ0 JOCHIANTH BIUIMB CyCIeH3ii, OTpUMAaHOI 3 JiO(iIbHO BHCYIICHOTO
BOJIHOTO €KCTpakTy Mminenito rpuda G. lucidum Ha akTHBHICTh aMiHOTpaHC(epa3 i GpepMeHTIB
AHTHOKCHAHTHOTO 3aXHCTY Y MCUIiHII IIyPiB 32 EKCIIEPUMEHTAIBHOTO MetS.

VY nociimkeHHI BUKOPUCTOBYBAIN O€3MOPOIHHUX OLTUX IIypiB camiiB JiHiT Wistar, y Skux


mailto:tetiana.petryn@lnu.edu.ua

-34 - “Monogab i noctyn Gionorii”, JlbBiB, 26—28 kBiTHA 2023 p.

BukinKanmu MetS crioxuBaHHAM 10 %-T0 po3unHy (QpyKTO3H, SIKUH yIpoAoBK 42 ni6 TBapuHH
CHO)KMBAJH 3aMiCTh MMUTHOI BOAYW. TBapHH PO3IUIMIN Ha IIICTh TPyH: KOHTponsHI TBapuHH (C);
TBapUHU 3 EKCIICPUMEHTAIBHIM MeTa0oIiYHIM cHHApOoMOoM (MetS); KOHTpOIIbHI TBAPHHU, IKUM
npotsrom 7 (C+G,) ta 14 1i6 (C+G,,) BBOmMIN CyCIIEH3i10, OTPUMaHY 3 JIIOQITEHO BUCYIEHOTO
BOIHOTO €KCTPAKTy Minediro rpuda G. lucidum per os 3a JOTTOMOTO!0 30HAa y 1031 1 T/KT Macu Tina
TBapUHM; TBAPUHHK 3 MetS, AKi CTIOKMBaIM TOCIIKyBaHy Cycrensito npotsarom 7 (MetS+G,) ta
14 ni6 (MetS +G ).

CrnoxxuBanHs rpubda G. lucidum tBapuHamu 3 MetS mpotsirom 7 1i6 ta 14 1i6 3yMOBIIOBaIIO
3HIDKCHHS aKTHBHOCTI aaHiHaMiHOTpaHCcpepasn Ha 43,6 % (MetS+G7) tana 43,0 % (MetS+G14)
NOPIBHSIHO 3 XBOPMMH TBapHHaMH. AKTHBHICTH aclapraraMiHOTpaHC(epasd 3HU3WIACH Ha
11,4 % 3a yMOB BBeieHHS CycHeH3ii mpotrsroM 7 mi0 i migBumunack Ha 18,2 % micis BBeAeHHS
cycnensii npotsrom 14 ni6, momxo TBapuH 3 MetS. Takoxx Hamu Oyio 3adiKCOBaHO IiABHUIICHHS
akTBHOCTI Karanmasu Ha 23,0 (MetS+G7) ta 36,1 % (MetS+G14); cynepokcunaucMyTa3u Ha
14,9 (MetS+G,) ta 22,4 % (MetS+G | ); mryTarionnepokcunasu Ha 12,6 % (MetS+G ), BitHOCHO
TBapHH 3 JOCIIPKYBaHOIO ITaTOJIOTIEL0.

Mu BcranoBwiH, 0 BBeAeHHA G. [ucidum ipotsirom 7 Ta 14 1i6 TBaprHam 3 MetS nmpu3zseno
JI0 TIO3UTHBHUX 3MiH aKTHBHOCTI ()epMEHTIB aHTHOKCHIAHTHOI CHCTEMH Ta aMiHOTpaHC(epas
y TEUiHIl IIypiB, IO BKa3y€ Ha MOXJIHMBICTH BHKOPHUCTAHHS IBOTO JIKapCHKOTO Tpuba IS
KOPEKIIii OKCHIATHBHOTO CTPECY, SIKHI € BAXKIIMBOKO CKJIAJ0BOIO ATOTEHE3Y CepLEBO-CYAMHHUX
3axBOpIOBaHb Ta MetS.

Cep0in A., Kosaas T., Auapiiiuyk T.

JOCJTIIXEHHS [TPOTEOJITUYHOI AKTUBHOCTI Y HUPKAX
CTATEBOHE3PUIMX II[YPIB 3 T'IMIEPTOMOLIMCTEITHEMIEIO
Kuiscokuu nayionanvhuii ynieepcumem imeni Tapaca Illeguenka
eyn. Bonooumupceka, 60, m. Kuis, 01033, Yrpaina
e-mail: anton_serbin@ukr.net

Serbin A., Koval T., Andriichuk T. RESEARCH OF PROTEOLYTIC ACTIVITY IN
THE KIDNEYS OF IMMATURE RATS WITH HYPERHOMOCYSTEINEMIA. This study
aimed to investigate the total proteolytic activity, the activity of metalloproteases and serine pro-
teases in the kidneys of immature rats with hyperhomocysteinemia. It was found an increase
in the activity of all explored measures, which may reflect the activation of proteolysis and the
development of inflammatory processes in the kidneys. The obtained data are the basis for further
more detailed research of individual classes of proteases in order to find effective therapeutic
agents for kidneys pathophysiology.

IcHye Oarato JiTeparypHHX JaHHX, SIKi CBiAYaTh MPO TE, 10 TOMOLUCTEIH € O10XIMIYHHM
MapKepoM CepleBO-CYANHHUX, HEBPOJIOTIYHUX, HUPKOBHX Ta IHIINX 3aXBOPIOBaHb. MexaHi3MH,
IO JIe)KaTh B OCHOBI TOKCHYHOCTI TOMOIIMCTEiHY, BKJIOYAIOTh OKCHIATUBHUN CTpec,
nomkomkenHs JITHK, TionroBaHHS Ta TOMOLUMCTETHIIIOBAHHS OIIKIB, SIKi 3aIyCKAIOTh arlonTo3
ta ekcaifrorokcuunicth (Elsherbiny, 2020). Kpim Toro, po3BUTOK OKCHIATHBHOTO CTpecy 3a
rinepromonucreinemii (Hermann, 2021) crpusie MOIIKOMKEHHIO OIKIB Ta HAKOMUYEHHIO
HenTHIIB pi3HOT MoneKyisipHOi mack (Cambopcbka, 2021).

[TinBuieHHi piBEeHb TOMONMCTEIHY BBaXKA€ThCS (PAKTOPOM PHU3MKY IPOTrpeCyBaHHS
3aXBOPIOBaHb HUPOK. Y BpeEryloBaHHI naro(izionorii HUPOK HEHTPalbHY pOJb BiIirpaloTh
npoTeasH, sIKi, IK BBAXKAIOTH € IIEBUMHU TepaneBTUUHUMHU MiteHsimu (Demir, 2021).

Mertoto poboTu Oyno AOCHIAWTH 3arajibHy MPOTECONITHYHY AaKTUBHICTh, AKTHUBHICTb
CEpUHOBHX ITPOTEA3 Ta METAJIONPOTEa3 y TOMOI'€HaTi HUPOK CTaTEBOHE3PIIMX LIYPIB Y KOHTPOIII
Ta 3a TieproMouucTeiHeMii.

Jocnian mpoBoawiad Ha OUTMX HETIHIMHUX OXHOMICAYHHX IIypax-camisx. Mojeinb
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XPOHIYHOI TileproMonHCcTeiHeMil CTBOPIOBAIM IUIAXOM BHYTPILIHBO HITYHKOBOTO BBEACHHS
D,L-romonmctein TiomaktoH Trigpoxiopuay (Acros Organics, Itamist) Ha 1 %-my poszumni
KpOXMaJl0 OHMH pa3 Ha Mo0y ympomomk BochbMH THKHIB (Pakrra, 2022). KonTponsHuiA rpymi
TBapWH BBOJWIM BIANOBiIHUNA 00’e€M 1 %-TO PO3UMHY KpOXMaI0. 3arajbHy HPOTEONITHIHY
AKTHBHICTH BUMIPIOBAJIH 3 BUKOPUCTAHHAM Ka3eiHy B skocTi cyoctpary (Hummel, 1959). s
BU3HAYCHHS aKTUBHOCTI METaJIONPOTEa3 Ta CEPHHOBUX MPOTEa3 K iHri6iTOpH BUKOPUCTOBYBAIN
eTHIICHIIaMiHTETPAOITOBY KUCIIOTY 1 (peHIIMeTIICYIbQOoHLIQTOPHI.

JocnimKeHHsT TOKa3HUKIB MPOTEONITHYHOI aKTUBHOCTI Y HUPKAaX CTaTEBOHE3PLINX IIypiB
3a XpOHIYHOI TilIeproMOIUCTEiHEMIT BUSBHIIN TEACHIIIIO 10 3HAYHOI iHTeHCH(DIKaIlil CHCTEMHOTO
MIPOTEOITi3y. BCTAaHOBIIEHO MiIBUIIEHHS 3arajlbHOi MPOTEOTITHYHOI aKTUBHOCTI Ta aKTHBHOCTI
MeTtajonporeas B cepeqabomy Ha 40 % BimHOCHO KoHTpomio. I1[omo akTMBHOCTI CepHHOBHX
IIpoTeas, TO HaMH BHUSBIICHO ii 3pocTaHHs Ha 85% B roMOreHaTi HUPOK CTAaTEBOHE3PIINX IIypiB
3a JIOCIIIKYBAHOTO ITaTOJIOTIYHOTO CTaHYy.

[ligBumeHHsT akTUBHOCTI IPOTea3 3a XPOHIYHOI TilIeproMOnUCTEiHEeMil MOXKE CBiTYHTH
PO PO3BUTOK 3allajJIeHHS y HUPKaX, OCKUIBKM HAJMipHa aKTHUBALisl MPOTEOINi3y CHPHYHHSIE
po3BuTOK 3ananpHUX nporeciB (Tapacenko, 2012), Aki B oprai3mi peryimoeTbcs B OCHOBHOMY
yumoxkinamu. BUSBIEHO, IO peryisLis eKcnpecii reHiB MeTaIonpoTeas Ha TPaHCKPHUILIHHOMY
Ta MOCTTPAHCKPHUIIIHHOMY PIBHSAX OMOCEPEIKOBYEThCcS HH3KOIO muTOKiHIB (Fanjul-Fernandez,
2010). BogHouac rinepromorucreinemist (Cep6in, 2022) cnpuvnHsie OKCHIATUBHUI CTpec, 10
TIPU3BOAUTE IO HAKOIIMYCHHS OKMCHO-MONU(IKOBAaHUX OUIKIB, SIKi OLTBIIIOI0 MIpOIO CXMIIBHI JIO
Jerpanarnii crerudigTHIMHA TPOTEONITHIHIMH CHCTEMaMH.

OTtpuMaHi JTaHi € OCHOBOIO UTA MOAANBIIOTO OUTBII METaTBbHOTO JOCHIIKEHHS OKPEeMUX
TPy IpOTea3 3 METOIO IMONIYKY Ai€BUX TEPaeBTUIHUX 3ac00iB 3a maTto(di3ionorii HUpOK.

CoxkooB O., Bosomyk O.

IHTEHCUBHICTb OKCUAATHUBHOI'O YIIKO>)KEHHSA MITOXOH/IPIAJIbBHUX
[TPOTETHIB Y CKEJIETHUX M’SI3AX IIIVPIB 3A YMOB TOKCUYHOI'O
YPAXEHHS AHETAMIHO®EHOM
Yepniseyvruii nayionanvruil ynisepcumem imeni FOpis @edvkosuua
syn. Koyrobuncwvkozo, 2, m.Yepnisyi, 58012, Vrpaina
e-mail: sokolov.oleksandr@chnu.edu.ua

Sokolov O., Voloshchuk O. INTENSITY OF OXIDATIVE DAMAGE OF MITOCHON-
DRIAL PROTEINS IN SKELETAL MUSCLES OF RATS under the conditions OF TOXIC IN-
JURY of acetaminophen. It is shown that in animals under the conditions of consumption of a
low-protein diet, there are no changes in the intensity of superoxide radical generation and the
content of carbonyl derivatives in the mitochondria of skeletal muscles, but the content of protein
SH-groups decreases. At the same time, under the conditions of toxic damage by acetaminophen,
a reliable activation of free radical processes is observed, in particular, increased generation of
the superoxide radical, accumulation of carbonyl derivatives, and a decrease in the content of
protein SH-groups.

ITapameramon (areraminoeH) BITOMHI SK aHAJIBICTHYHHUN Ta >KAPO3HUKYBATbHUN
npenapar, 1o IIHPOKO BHKOPHCTOBYETHCS y KIIHIYHIA MpakTUlli. Y TepaneBTUYHHX J103aX
napareTamolt 0e3neYHu, MPOTE MPH MePeA03yBaHH] a00 3aCTOCYBaHHI HOTO IMPOTSITOM TPHUBAJIOTO
4acy MOXKE CIIOCTEpIraTHCsl TOKCHYHE YpakKeHHs pi3HMX opraHiB. HUHI aKTUBHO BHUBYAIOTHCS
0i0XIMIYHI MEXaHi3MH TelarTo- Ta He(POTOKCHYHOCTI aleTaMiHO(eHy, BOAHOYAC Yy JITepaTypi
3yCTPIYalOTHCS OKPEMi BIJOMOCTI MO BIUIMB TOKCHYHHX J03 Iperapary Ha CKEJICTHI M’SI3H.
[Nepeno3yBaHHs mapaleTamMmosioM CyPOBOIKYETHCS 3HHIKEHHSIM PiBHS aHTHOKCH/IAHTIB y M’s13aX,
IIBUIIEHHSM ypa3JIMBOCTI 10 OKCHJIATUBHOTO CTPECY, 3HUKEHHSM aKTUBHOCTI ()epMEHTIB, SKi
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3a0e3MeYyr0Th CHePreTHYHUIA MeTa00Ii3M M’ 5131B. HactiTkoM Takux 3MiH MOXKE CTaTH MOPYIIICHHS
CKOPOTIIMBOI 37aTHOCTI CKEIIETHUX M’A3iB, M s30Ba claOKicTh a00 HaBITH M’s130Ba TUCTPO(dis.
TomMy MeTOI0 pOOOTH CTaO JOCTIHKEHHS iIHTEHCHBHOCTI TeHepallii CyepOKCH aHIOH paIuKaiTy
Ta BUTPHOPAIUKAIBFHOTO YIIKOPKEHHS MITOXOHIPiallbHIX MPOTEiHIB y CKEIETHUX M’s3aX IIypiB
32 YMOB TOCTPOTO YPaXXeHHS arieTaMiHO(eHOM Ha TIIi alliMEHTapHOTO Ne(iluTy MpoTeiny.

3a yMOB CIIOKUBAHHS HIU3BKOIPOTEIHOBOTO PAIliOHY HE CIIOCTEPIraeThCs 3MiH IOKa3HUKIB
IHTEHCHBHOCTI TeHepaIlii CyliepoKCH I paIiKaly i BMiCTy KapOOHIJIBHHX ITOX1THUX B MITOXOHAPISIX
CKEJIETHUX M’f3iB, IPOTE 3HIKYETHhCS BMICT mporeiHoBux SH-rpym. BomHouwac y TBapuH 3
Tepeo3yBaHHAM aleTaMiHO(QEHOM CIIOCTEPIraeThCs MiABHIICHHS TEHEpallil CylepoKCHIY,
MiIBUIIEHHS BMICTY KapOOHIIBHHX IOXITHWX Ta 3HIKEHHS BMIcTy mpoteiHoBux SH-Tpym.
[IpoTe MakcMMaJbHO BHpaKEHA AaKTHBALisl BUIBHOPAIMKAIBHUX MPOLECIB XapakTepHa Ui
TBAapHH 3 NEePeA03yBaHHAM aleTaMiHO(EHOM, SKUX YTPUMYBAJIH 32 YMOB He(DilUTy MPOTEIHY Y
partioHi: Hamu 3a¢ikCOBaHO IMiABUIEHAS TeHepaii CylepoKcuay y 2,4 pas3u, ImiIBUIICHHS BMIiCTy
KapOOHIUTPHIX MOXiTHUX YIBIYl Ha T 3HIKEHHS 3Micty SH-rpyn y moHanx 3 pasu mopiBHSHO
3 koHTposeM. OfHI€I0 3 MOXKJIMBHX MPHYNH iHTCHCU(IKAIil BUTbPHOPAIUKAIFHIX TPOLECIB Y
CKEJIETHHUX M 533X II[yPiB 32 YMOB iHTOKCHKAIIi] alleTaMiHO(EHOM MOKe Oy TH YTBOPEHHS aiyKTiB
Metabonity aneramiHopeHy NAPQI 3 MiToXOHIpialbHIMH TPOTEIHAMH, a TAKO)K BUCHAKCHHS
MyJTy TIyTaTioHy 3a yMOB aedinuty mpoteiny. CKeIeTHI M S3U € OCHOBHHM ITOCTaYaJIbHAKOM
AMIHOKHCIIOT IJIsl CHHTE3Y TIIyTaTIOHY Y MEYiHIIll, MoTpeda y AKOMY 3pOCTa€ 3a YMOB iHTOKCHKAITi1
aneraminoperom (Powers, 2014). OxpiM TOrO, CKEIIETHI M 53U BiAIrpalOTh BAXIIUBY POIb Y
MiATPUMAaHHI ITyJTy BUTPHHX aMiHOKHCIIOT 32 YMOB O1JIKOBOTO TOJIOAyBaHHs. ToMy, BpaXxOBYIOUH,
mo iHTeHcudikamis redepamii AOO Bimirpae BaXIMBY poib Y PETYIIii OKHCHO-BITHOBHUX
[UIAXIB, SKi KOHTPOJIOIOTH MPOTEONI3 Y CKEIETHUX M 533X, TO BHABJICHA HAMH iHTEHCH(]IKaIis
BUTPHOPAIUKAIEHUX MPOIECIB Y MITOXOHIPISIX CKENCTHHX M S3iB MOXE PO3IVIANATHCS SK
KOMITCHCAaTOPHUN MEXaHi3M, CIIPSIMOBAHUI Ha TIOIIOBHEHHSI IyJTy BUTbBHUX aMiHOKHCIIOT 32 YMOB
nedinuty mpoteiny Ta iHTOKCHKamii areramiHodenoM. HacimigkoM BCTaHOBIEHHX 3MIiH MOXE
OyTH 3HIDKEHHS M S13€BOi MacH Ta MOPYIIEHHS CKOPOTINBOI (PYHKIIIT CKETIETHUX M’ S3iB.

Cremok B., Yana JI., Cabagamka M., Cudipna H.

AHTUOKCUAAHTHA AKTUBHICTb EKCTPAKTY 3 BUHOTPAIHUX BUYABOK,
3BATAYEHOT'O ITPUPOJHUM KOMITJIEKCOM ITOJII®EHOJIIB, V ITJIA3MI KPOBI
HIYPIB 3 EKCIIEPUMEHTAJIBHUM LIYKPOBUM JAIABETOM
Jlvgiecoruii nHayionanvruti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: stetsiuk.viktoriial §@gmail.com

Stetsiuk V., Chala D., Sabadashka M., Sybirna N. ANTIOXIDANT ACTIVITY OF
GRAPE POMACE EXTRACT RICH IN NATURAL COMPLEX OF POLYPHENOLS IN
BLOOD PLASMA OF RATS WITH EXPERIMENTAL DIABETES. Diabetes mellitus is a
group of metabolic diseases characterized by hyperglycemia induced by defects in the secretion
or action of insulin. Oxidative stress occurs as a result of an imbalance between reactive oxygen
species and the antioxidant defense system. Grape pomace extract rich in natural complex poly-
phenols is capable of correcting the state of oxidative stress, in particular affecting the activity of
antioxidant enzymes and the oxidation of proteins and lipids.

LlykpoBuii niaber — rpyna MeTaOONIYHHUX 3aXBOPIOBAaHb, SIKI XapaKTEePU3YHOThCS
rinepriikemieto, 1110 BUHUKAE Y Pe3ynbTaTi eekTiB cexpelii uu Aii incyniny (American Diabetes
Association, 2008). OkcuiaTBHHN CTpeC BHHUKAE Yy pe3yJbTari MOPYIICHHS PIBHOBard Mix
akTHBHUMHU (opmMamu OKCUTEHY i aHTHOKCHIAHTHOIO CHCTEMOR0 3axucty (Mariyam S., 2020).

MeToro poGoTH OysI0 JOCTIAUTH 3MIHH MOJICKYISIPHHX MapKepiB OKCHAATHBHOIO CTPECy
y TUIa3Mi KpoBi IIypiB 3 €KCHEPHUMEHTAJIbHUM I[YKPOBHM Jia0eTOM 3a BBEICHHS EKCTPAKTy 3
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BHHOTPaJHUX BHYABOK, 30aradeHOTO MPUPOIHUM KOMILIEKCOM ITOJTi(hEHOIMIB.

JocnimKkeHHS TPOBOAMIM Ha caMIliX Oimux Oe3mopomHux mrypiB macoro 100 — 180 r.
ExcrieppuMeHTanbHAN IyKpOBUM niabeT iHIyKyBaJdW BHYTPIIIHBOOYEPEBHHHUM BBEICHHIM
CTPENITO30TOLIUHY.

BcranoBneHo, 10 aKTUBHICTh CYTIEPOKCUATNCMYTa3H, KaTala3y Ta Iy TaTiOHIEPOKCHIa3H
3HIKYEThCA TOPIBHAHO 3 KOHTpoJdeM y 1,4 pasa, 1,35 pasa Ta 1,25 pasa, BiamoBigHO, 32 yMOB
IyKPOBOTO AiabeTy. 3a BBEICHHS €KCTPAKTY 3 BUHOTPAJHUX BUYABOK, 30aradeHoro MpHUpOAHUM
KOMIUIEKCOM TONI()eHOINIB, y TBapWH 3 I[YKPOBHM Jia0ETOM CIIOCTEpIrand IIiIBUIICHHS
aKTHBHOCTI CyNEepOKCHIIMCMYTa3H, KaTanasy Ta DIyTaTioHnepokcuaasu B 1,4 pasa, 1,5 pasa ta
1,3 pasa, BiINOBiAHO, MOPIBHAHO 3 AAaHHUMH OTPUMAHHMH 32 CKCHEPHMEHTAIBHOTO IIyKPOBOTO
niabery.

3a yMOB IIyKpOBOTO Jia0eTy BMicT KapOOHITFHUX TPyl O1IKiB HEHTPATBHOTO i OCHOBHOTO
XapakTepy 3pocTaB y I1a3Mi KpoBinrypisHa 71,5 %1297 %, BinnmosigHo, a BMicT TBK-no3utiBHNX
MIPOAYKTIB 3pocTaB Ha 45 % MOpPIBHSHO 3 KOHTpoJeM. IIpyu BBEIEHH] €KCTPAKTy 3 BUHOTPAIHUX
BHYABOK, 30aradeHoro MpUpOAHAM KOMIUIEKCOM ITOJi(EHOIMIB, TBAPHHAM 3 IIYKPOBUM IiabeToM
BHSBJICHO 3HIDKEHHS BMICTy KapOOHUTBHUX TPy OLIKiB HEHTPAIBHOTO i OCHOBHOTO XapaKTepy
Ha 62 %, Tta 98 %, BIANOBIIHO, a TaKkoXX 3HWKHEHHS BMicTy TBK-mo3uTHBHMX NMPOLYKTIB Ha
36 %, IOpiBHSIHO 3 Tia0EeTOM.

OTpuMaHi pe3yabTaTy MiATBEPUKYIOTh, III0 EKCTPAKT 3 BHHOTPAAHNX BUYABOK, 30aradeHui
MIPUPOJHUM KOMIUIEKCOM MOMi()eHOINIB, 31aTHUH KOPUTYBAaTH OKCHIATUBHHMN CTpec, 30KpeMa,
BIUIMBATH Ha aKTUBHICTh aHTHOKCHAATHUX (DEPMEHTIB Ta Ha OKHCHEHHS O1JIKIB 1 MM AIB y I1a3mi
KpOBI IIypiB.

Crpeakosa K., Cep6in A., Koaas T.

AKTUBHICTbD PI3HUX [30®OPM CUHTA3U OKCUJY A30TY Y HUPKAX
CTATEBOHE3PUIMX I[YPIB 3 TIMIEPTOMOILIMCTEIHEMIEIO
Kuiscokuii nayionanvruii ynieepcumem imeni Tapaca Illeguenka
6yn. Bonooumupcoka, 60, m. Kuis, 01033, Yxpaina
e-mail: kstrelkova5@gmail.com

Strelkova K., Serbin A., Koval T. THE ACTIVITY OF DIFFERENT ISOFORMS OF
NITRIC OXIDE SYNTHASE IN THE KIDNEYS OF IMMATURE RATS WITH HYPERHO-
MOCYSTEINEMIA. The aim of the investigation was to evaluate the total activity of nitric oxide
synthase (NOS), the activity of the inducible and constitutive isoforms of the enzyme in the kid-
neys of immature rats with hyperhomocysteinemia. A decrease in the total activity levels of NOS
and its constitutive cNOS (nNOS and eNOS) isoforms was established compared to an increase
in inducible (iNOS) nitric oxide synthase’s activity levels, which may indicate the activation of
inflammatory processes in the kidneys.

lNneproMonucTeiHeMisi 4acTo 3yCTpIiYaeThCs y MAI€HTIB, SKi CTPAXKAAIOTh HA XPOHIYHI
3aXBOPIOBaHHSI HUPOK T4 MalOTh OCTAHHIO CTaJil0 3aXBOPIOBAHHS — HUPKOBY HEIOCTATHICTh
(Pushpakumar, 2019). IligBuiieHuii piBeHh TOMOIIUCTEIHY € OCHOBHOK MPHUYNHOIO CMEPTHOCTI
BiJl CEpLEBO-CYJIMHHUX 3aXBOPIOBaHb Yy JiTeil 13 XPOHIYHOIO XBOPOOOI HHMPOK. 3a3HaueHa
TIaTOJIOTIs CYMPOBOIDKYETHCS Y OLIBIIOCTI MAI[I€HTIB aKTUBALIIEIO 3aIaJICHH Ta eH0Te1aIbHO0
muchynkiiero (Garcia-Bello, 2021). TloTeHriiiHi MexaHi3MH, 3a SKHX MIABHIICHUNA PIBCHb
TOMOLIMCTEIHY IPU3BOAUTD JI0 3HUKEHHS 010JJ0CTYTHOCTI OKCH/TY a30TY, BKJIIOUAIOTh 1HT10yBaHHSI
OKCHJly a30Ty okcunatuBHuM ctpecoM (Liu, 2023), pepmenrarnBHe iHriOyBaHHS aCHMETPUYHUM
numetwiaprininoMm (Rochette, 2013), cTpec eHaomIa3MaTM4HOTO PETHUKYIIyMa, MOXIIHBOIO
peaJtizalli€ero SKoro € anonTo3 eHaoTeNnianbHuX KTl (Sankrityayan, 2023) Ta craH XpOHIYHOTO
sananenns (Lai, 2015). 3a xapakrepom iHAyKIlii Ta (i3i0NOriYHMMU BJACTUBOCTSIMH CHHTA3H
OKCHJly a30Ty MHOAUISAIOTh Ha JIBA TUIH: Kalbliii Ta KaJbMOIYJIH 3aJIe)KHI KOHCTHTYTHBHI
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CHHTa3W, IO SKUX HalexaTh HelpoHambHa (nNOS) i enporeniamsHa (eNOS) i30dopmu, Ta
nuTOKiH3aNexkHa iHaynuoenpHa (iNOS) cunTasza (Forstermann, 1994).

Mertoro pobotu OyiT0 TOCHIIUTH 3aTallbHY aKTHBHICTH CHHTA3H OKCHY a30Ty Ta aKTHBHICTh
IHAYOebHOT 1 KOHCTUTYTHBHHX 130(hopM (pepMeHTy y roMOTreHaTi HHPOK CTaTeBOHE3PITNX
OIypiB Y KOHTPOJI Ta 3a TiMeproMOIICTEIHEMI.

Hocnign mpoBogwiay HAa OUIMX HETMIHIMHAX IIypax-CaMIsX OJHOMICSYHOTO BIKY.
Mozenb XpOHIYHOI TilleproMOLMCTEIHEMIi CTBOPIOBAIM BBEICHHSM BHYTPILIHBOILTYHKOBO
D,L-romonmcrein TiomaktoH Trigpoxiopuay (Acros Organics, Itamist) Ha 1 %-My poszdmi
KpOXMaJIl0 OIWH pa3 Ha M00y ympomomk BochbMH THKHIB (Pakra, 2022). KonTpomsHuUiA rpymi
TBapyH BBOIWIN BiANOBIZHHN 00’eM 1 %-r0 po3umHy Kpoxmamo. BusHadeHHs aKTHBHOCTI
CHHTa3M OKCHIY a30Ty NPOBOAWJIM METOIOM, aIalTOBaHUM JUIL CHEKTPO()OTOMETPHYHOTO
BHUMIPIOBaHHS, 32 HaKomu4eHHAM L-tutpyminy (Salter, 1991; Chin, 1999).

HocnipkeHHs 3aranbHOi aKTHBHOCTI CHHTa3M OKCHAY a30Ty JaJi0 3MOTY BCTQHOBHTH
3HIKEHHS MOKa3HUKa Ha 20% BIZHOCHO KOHTPOJBHUX 3HAYCHb. Y pa3i BU3HAYCHHS aKTUBHOCTI
i30popM cHHTa3M OKCHIy a30Ty Oyio BcTaHOBIEHO 3HIkeHHA Ha 80% aktmBHOCTI cNOS Ta
niasuieHHs Ha 20% aktuBHOCTI iINOS 3a 7OCIHIAKYBaHOTO CTaHY HUPOK.

3HIKCHHSI aKTUBHOCTI 3arayibHOi CHHTAa3u OKcHAy a30Ty Ta cNOS Moke CBITUUTH TIPO
iHTiIOyBaHHA TOMOIIMCTEIHOM OiOZOCTYIMHOCTI OKCHIY a30Ty, IO MOXKE CIPHUATH PO3BUTKY
EHIOTeNiabHOI AUC(hYHKIII Ta IHIMIAX MATOJNOTIYHMUX NpOIeciB y Hupkax. [ligBuimeHHS
aktuBHOCTI INOS ¥MOBIpHO BKa3ye Ha PO3BHTOK 3allaIbHUX IIPOIECiB, Ockimbku iNOS
3’ABIAETHCS Y KINTHHAX JIHINE MCHs iXHBOI IHAYKII] NESKHUMH MeIiaTopaMH 3amaeHHS.
30kpema, Iei mporec MOXe IMPOBOKYBAaTHCSA OaKTepiaIbHUMHE JIITOTIONiCaXapuaaMHy, JCSTKIMA
SHIOTOKCHHAMH Ta IIUTOKIHAMH, TAaKAMH SK IHTEpIeHKiH-1, iHTepleHkiH-2, y-iHTepdepoH,
(baxTop Hekposy myxumH - o Tomo (Camaruit, 2008).

Yepeawk E., Boaomyk O.
AM®-JIE3AMIHA3HA TA 5’-HYKJIEOTUJJASHA AKTUBHOCTI
Y HUPKAX IIIYPIB 3A YMOB TOKCMYHOI'O YPAXXEHHA ALIETAMIHO®EHOM
HA TJII BUIKOBOI HEJIOCTATHOCTI
Yepuiseyvruii nayionanvhuil ynisepcumem imeni FOpis @edvkosuua
syn. Koyrobuncovkozo, 2, m. Yepnieyi, 58012, Ykpaina
e-mail: chereliuk.elizaveta@chnu.edu.ua
Chereliuk E., Voloshchuk O. ACTIVITY OF AMP DEAMINASE AND
5’-NUCLEOTIDASE IN THE KIDNEY OF RATS UNDER CONDITIONS OF TOXIC ACET-
AMINOPHEN DAMAGE WITH PROTEIN DEFICIENCY. It is demonstrated that under the
conditions of dietary protein deficiency in the kidneys, there is a decrease in the activity of the
5’-nucleotidase while maintaining the control indicators of the AMP-deaminase activity. How-
ever, under conditions of toxic effects of acetaminophen, there is a decrease in 5’-nucleotidase ac-
tivity against the background of an increase in AMP-deaminase activity. In the group of animals
LPD/TI, the values of enzymes activity do not reliably differ from the indicators of the group TI.

st peanizanii GyHKIIH HUPOK — MATPUMaHHS OaaHCy €IeKTPOIITIB I KUCIOTHO-TYKHOTO
CTaHy, BUBEICHHS TOKCHMYHHMX pPEUOBHH, pealdcopOlii MOKMBHUX PEYOBUH BH3HAYAIbHHM
€ 1x amekBatHe eHeprosabesmeuenns (Hallan, Sharma, 2016). BaxiuBumu MOKa3HHKaMU
CTaHy CHUCTEMH €Hepro3a0esleueHHs] HUPOK € aKTHUBHICTh €H3MMIB KarabollizMy MypHHOBUX
HykiIeoTuaiB S’-aykieotngasd (K@ 3.1.3.5.), sxa 3abe3medye TiApomi3 HYKJICOTHAIB 10
HYKJICO3H/IIB Ta BiTbHOTO (hocdary, 30kpema AM® mo aneHosuny ta IM® 10 iHO3HHY, 8 TAKOXK

AM®-ne3aminazu (KO 3.5.4.6.) — mimityrodoro eH3umy karabomnismy AM®, skuii karaiizye
nepetBopeHHss AM® no IM® 3 BuAiIcHHSIM BIIBHOTO amiaky. Biomo, 110 aKTHBHICTH ITHX
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€H3UMIB JeTepPMiHy€ IHTEHCHBHICTH MOJAINBIIOTO PO3Maxy MYPHHY IO KIHIIEBOTO MPOAYKTY —
CEYOBOI KUCIIOTH, PETYNIOI0UH, TAKIM YNHOM, BHYTPIIIHBOKIIITHHHY KOHIIGHTPAIIIIO aeHIJIOBUX
HYKJICOTHAIB. BpaxoByIouu, 0 pO3yMiHHS MEXaHI3MIB peryisiii eHepreTHIHOTO MeTabomIi3My
HUHI PO3IIIAETHCSA SIK 0araroo0imsroYa cTpareris 3aTPUMKH IPOTPECYBaHHS ITATONOTiH HUPOK
(Liu et al., 2020), meToro Hamoi poboTtu Oylo mOCHiKEHHS 5 -HykieoTnaazHoi Ta AMO®-
Je3aMiHa3HOI aKTHBHOCTEW y HHPKaX IIypiB 32 YMOB TOKCHYHOTO ypa)kKeHHS alleTaMiHO(PEHOM
Ha Ty OLJIKOBOI HELOCTATHOCTI.

Juis mpoBeseHHS AociikeHHs Oynmu copmoBaHi 4 Tpymu TBapuH: | — TBapwHH, SIKi
OTpPUMYBaJIM OBHOWIHHUE partioH mpoTsroM 28 ni6 (K); Il — TBapuHHM, KX yTpUMyBajIl Ha
Hu3bKonpoTeiHoBoMy pamioni (HIIP); III — TBapwHH, SIKUM MOJENIOBATH TOCTPE TOKCHYHE
ypaxenHs anetaminoperoM (TY); IV —TBapuHM, SKUM ITicIIs yTPIMAaHHS Ha HU3BKOTIPOTETHOBOMY
patioHi, MOJIEITIOBAJIM TOCTPE TOKCHYIHE ypaxkeHHs anetaminopernom (HITP/TY).

VY pe3ynabrari IpOBEIEHUX JOCHTIIPKEHb BCTAHOBJICHO, 110 Y UTO30JI1 HUPOK TBAPHH, IKHUX
YTPUMYBaJIH Ha HU3BKOIIPOTEIHOBOMY palliOHi, CHOCTEPIraeThCs 3HIDKEHHS 5’ -HyKJICOTHIA3HOT
aKTHBHOCTI Ha T 30epeskeHHss AM®-1e3aMiHa3HOi aKTHBHOCTI Ha PiBHI MTOKA3HUKIB KOHTPOITIO.
BonHowac 3a yMOB BBEICHHS TOKCHYHHX 103 aneramiHopeHy AM®-ne3amina3Ha aKTUBHICTh
3pocTae y IoHaJ 2 pa3u Ha Tl 3HIDKCHHS 5’ -HYKICOTHIa3HOi akTHBHOCTI Maibke y 3 pasu. Crin
3a3Ha4nTH, 0 y TBapuH rpynu HITP/TY nokasankun AM®-nezamiHa3Hoi Ta 5’ -HYKICOTHIA3HOL
AKTHUBHOCTI JOCTOBIPHO HE BiAPI3HAIOTHCS BiJ MOKa3HUKIB rpymnu TV, mo, KIMOBIpHO, BKa3ye Ha
BH3HAYaJIbHAH BIUIMB alleTaMiHO(eHy Ha CTaH KaTaboJi3My aIeHIJIOBUX HyKJICOTHAIB. AKTHUBAIIIS
AM®-neamMiHa3u 32 yMOB TOKCHYHOTO YpaKCHHS alleTaMiHO(PEHOM MOXKE BiIirpaBaTH BaXKIIUBY
PETYISITOPHY POJIb, OCKIJIBKH MPORyKT peakuii IM® Hamami mepeTBOPIOETHCS B 1HO3MH, SKUH
€ perymaropoM ekcrpecii Hu3kn OinkiB, 30kpema SOD, SIRT, IkB-o ta iNOS, mo cBiguuth
PO B@XKJIMBY pOJNb IIi€] MOJEKYIM Y AaKTHBALil aHTHOKCHIAHTHOTO 3aXWCTy Ta Mepeadi
BHYTPIIIHFOKTITHHHUX CUTHAJIIB.

OTpuMaHi pe3yabTaTH I03BOJSAIOTH 3pOOUTH BUCHOBOK, IO akTuBamis AM®-ne3aminazu
Ha TJIi 3HIKCHHS aKTUBHOCTI 5’-HYKJICOTH/Ia31 MOXKE PO3IIISAATHCS SIK OJTHA i3 TAHOK MEXaHI3MY,
CTIPSIMOBAHOTO Ha aKTHBAIiI0 KOMIIEHCATOPHUX PEAKIii Ta Ha MiATPUMAaHHS E€HEPreTHYHOTO
OanaHcy y KIITHHAX HAPOK 32 YMOB iHTOKCHKAIII] alleTaMiHO(EHOM.

IleBuyk 3., NanenoBa T.

EKCTPAKT TKAHWH MEAY3U DIPLULMARIS ANTARCTICA SIK TIEPCITEKTUBHE
JDKEPEJIO PEHOBUH 3 AHTUOKCUJAHTHUMU BJIACTUBOCTAMU
Kuiscokuii nayionanvruii ynisepcumem imeni Tapaca Illeguenka
6yn. Bonooumupcoka 60, m. Kuis, 01033, Yxpaina
e-mail: zoranasev251@gmail.com

Shevchuk Z., Halenova T. TISSUE EXTRACT OF JELLYFISH DIPLULMARIS ANT-
ARCTICA AS A PROSPECTIVE SOURCE OF ANTIOXIDANTS. Marine organisms and their
derivative molecules are reported to be a reliable source of antioxidant products in the form of
biomass, crude extracts, fractions, or pure compounds. Here, the jellyfish D. antarctica tissue
extract was analyzed for the presence of antioxidant substances. Obtained results revealed the
presence of antioxidants in the jellyfish protein hydrolysate.

MopchKi OpraHi3MHu Ta iX METabOJIITH € IIKaBUM Ta NEepPCIEeKTUBHUM 00’€kToM y cdepi
BIJIKPUTTSl Ta JOCIHI/KCHHS HOBHUX OIOJIOTYHO aKTUBHHMX PEYOBHH. [IpHpOIHI KOMIOHEHTH
oJIcpKaHi 3 TiAPOOIOHTIB MatOTh PSI OCOOIMBOCTEH, sIKi 00YMOBJICHI YHIKAJIBHICTh CEPEIOBHUIIA
icuyBanHs. Tak, 32 MOCTIHHOI Aii CTPECOBMX YMHHHKIB Ta IHIIKX (AaKTOPIB HABKOJIHUIIHHOTO
CepeNoBHINa, OPraHi3M MOPCHKMX OIOHTIB 3MYyIICHHH NPUCTOCOBYBATHCS IO YMOB iICHYBaHHS,
LUISIXOM PO3BUTKY aJanTallifiHAX MEXaHi3MIB, 4acTO IOB’S3aHMX 3 CHHTE30M BTOPHHHHX
MeTa0OJIITIB Ta MAKPOMOJICKYJ 3 AHTHOKCHIAHTHUMH BJIACTHBOCTSIMU. Ha CHOTOMHIIIHIA ICHD
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3 TKaHUH MOPCBKHX OPTaHi3MiB i30JbOBAHO DA CIIONYK-aHTHOKCHIAHTIB, IO 3HAWIIIN CBOE
3aCTOCYBaHHS IPW BUTOTOBJICHI KOCMETHMYHHMX Ta (hapMaleBTHUHHX 3aco0iB. HesBakaroum
Ha TEBHI AOCSTHEHHS B Wil cdepi, MOUIyK HOBHX IPKEpeNl PEYOBHH 3 AHTHOKCHAAHTHUMH
BIIACTHBOCTSIMH CEpell MOPCHKUX OIOHTIB 3aJIMINAETHCS aKTyaJdbHUM Ta BUKIIMKA€ HEaOMSKUHA
iHTepec 3 OOKY CBITOBOI HAyKOBOi CIIIEHOTH.

Mertot0 1aHOTO MOCTi/KEHHS Oyll0 BHBYMTH aHTHOKCHIAHTHI BJIACTUBOCTI EKCTPAKTY
tkaHUH Diplulmaris antarctica, Buny antapkTHaHUX Meny3 ponuHu Ulmaridae.

3 MeTol OnepXaHHSA TKAaHWHHOTO Tigpoli3aTy, TKaHWHH TiapoOionTta (D. antarctica)
TOMOTEHI3yBalli; O OfepkaHOro ekcTpakry momaBanmn KOH mo mocsraenHs 3HaueHs pH 11.
Ocapn, mo yTBOPWBCS BHIAUIN LEHTPU(QYTYBaHHSAM. YTBOPEHHH CyIEpHATaHT IIiAJaBajin
niamizy, 0 MOMEHTY IOCSTHEHHS 3Ha4eHb HeHTpanpHOro pH. AHTHOKCHAAHTHHHA eQeKT
KOMITOHEHTIB CyTIepHaTaHTy (O1IKOBOTO TiApOIi3aTy TKAaHWH MEIY3H) BUBYAIHN B EKCIIEPIMEHTAaX
in vitro. J[Ins uporo, 1o iHKyOariitHoro cepenoBuia, mo Mictuno 1 % TBiH-80, momaBamm 3pa3ok
TKaHHHHOTO €KCTPAKTY (3 BUXITHOIO KOHIIEHTpaIlier mentuais — 1 mr/mi). [Iporec okucHeHHS
TBiH-80 10 TBK-akTHBHUX IMPOYKTIB iHINiIOBaJIM BHECECHHSM B iHKyOamiliHe cepenonuiie FeSO A
Ta ackopOiHoBoi kuciotu. Kinpkicte TBK-akTHBHHX MpOMyKTiB BH3HA4amM 4depe3 48 romwH
iHKyOarmii y peakmii 3 Tio0apOiTypOBOIO KHCIOTOIO Ta MOAAIBIIOK CIIEKTPO(OTOMETPIE0 MPH
532 mM. Po3paxyHok piBHs iHTiOyBaHHS OKHCHEHHS TBiH-80 (QaHTHOKCHIAHTHOI aKTHBHOCTI,
AOA) mpoBommmu 3a gopmynoro AOA = (Ollk - Ollx / Ollk) - 100%, ne Olllk i OLlg —
OINITMYHA IIUTBHICTh KOHTPOJBHOI Ta AOCTITHOI po0, BinnoBigHo. KoHTpomkHa mpoda micThia
BCi BUIIIE3a3HAYCHI KOMIIOHCHTH, OKPIM JOCIIIHOTO 3pa3Ka.

BceranoBneHo, 1o oNTHYHA MIUTFHICTE KOHTPOJBHOI Mpodu Oyia Maibke y 2 pa3u BHUIIE
MTOKa3HMKA JOCIiTHOI TPOOH, IO CBITYHUTH PO OB iHTeHCHBHE Hakomm4deHHsT TBK-akTuBHUX
CHONYK, a OTXe 1 Mpo BUIIWK piBeHb OKWCHEHHs TBiH-80. Po3paxyHOK aHTHOKCHAAHTHOI
AKTHBHOCTI KOMIIOHEHTIB O1JIKOBOTO TiIpoJi3aTy TKAaHWH MEIy3H MMOKa3aB PiBeHb iHTiOyBaHHSI —
47%.

OpneprkaHi pe3yasTaTH TOBOAATH MPHUCYTHICTh Cepell KOMITIOHEHTIB O1TKOBOTO TiApoi3ary
TKaHUH D. antarctica pe4OBUH 3 aHTUOKCHJAHTHUMH BJIACTUBOCTSMH. Taki JaHi HAIITOBXYIOTh
Ha JOyMKY IIpO MEpCIEKTHBY AOCIHIIKCHHS SK KOMIIOHEHTHOTO CKJIaZy €KCTPAKTY 3 METOO
imeHTu}IKaIii KOMIOHEHTIB, IO BIAMOBITAOTH 3a TakWi e(eKT, Tak 1 IHIMHAX MOXIUBUX
Oiomoriyaux eeKTiB, 30KkpeMa aHTHOAKTepiaNbHOI, PAHO3arOI0YOI MIii, TOIIO.

Buyun L.!, Tiupova T.%, Gyrenko O.!, Opryshko M.!, Kovalska L.,
Tkaczenko H.2, Kurhaluk N.2

OXIDATIVE-INDUCED MODIFICATION OF PROTEINS AND HEMOLYSIS
OF EQUINE ERYTHROCYTES IN AN /N VITRO EVALUATION OF ANTIOXIDANT
PROPERTIES OF EXTRACTS DERIVED FROM VARIOUS ORCHIDS SPECIES
BELONGING TO THE COELOGYNE LINDL. GENUS
'M.M. Gryshko National Botanic Garden, National Academy of Science of Ukraine, Kyiv, Ukraine;
’Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
22a Arciszewskiego Str., 76 200 Stupsk, Poland
Though many model systems are frequently used to study the biochemical alterations under
the condition of oxidative stress including the tissues from various parts of the body, erythrocytes,
as the most common type of blood cells, get superior among them (Pagano and Faggio, 2015).
Red blood cell has always been an important medium for study due to the important role it
plays in varied physiological and metabolic processes (Saxena and Seshadri, 1983; Suwalsky et
al., 2009). The aim of our study was to assess the antioxidant and anti-hemolytic properties of
aqueous extracts obtained from the leaves of various orchids species from Coelogyne Lindl. genus
in an in vitro model using equine erythrocytes. Therefore, the main goal of our study was the in
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vitro analysis of the markers of protein damage (aldehydic and ketonic derivatives of oxidatively
modified proteins, OMP) and hemolysis of erythrocytes in assessing the antioxidant potential of
leaf extracts obtained from selected species of Coelogyne Lindl. genus when incubating with the
suspension of equine erythrocytes.

Leaves of orchids for study, i.e. Coelogyne asperata Lindl., C. assamica Linden & Rchb.f.,
C. brachyptera Rchb.f., C. cristata Lindl., C. fimbriata Lindl., C. flaccida Lindl., C. huettneriana
Rchb.f., C ovalis Lindl., C. pandurata Lindl., C. rochussenii de Vriese, C. speciosa (Blume)
Lindl., C. tomentosa Lindl., C. viscosa Rchb.f. were collected at the M.M. Gryshko Central
Botanical Garden(NBG) of the National Academy of Sciences of Ukraine (Kyiv, Ukraine). The
NBG collection of tropical orchids was registered at the Administrative Organ of CITES in
Ukraine (Ministry of Environment, registration No. 6939/19/1-10 of 23 June 2004). Fresh leaves
were washed, weighted, crushed, and homogenized in 0.1M phosphate buffer solution (pH 7.4)
(in the proportion of 1: 19, w/w) at room temperature.

Blood was drawn from the 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). Blood was stored in tubes
with anticoagulant and held on the ice until centrifugation at 3,000 rpm for 5 min. Erythrocyte
aliquots were used in the study. To evaluate the extracts’ potential to cause hemolysis in equine
erythrocytes, a hemolysis assay based on the spectro-photometric measurement of hemoglobin
in the supernatant was performed. A volume of 0.1 mL of the various extracts was added to 1.9
ml of clean equine erythrocytes. After incubation the mixture at 37°C for 60 min with continuous
stirring. Control samples were incubated with 0.1M phosphate buffer (pH 7.4). In our studies,
we determined the level of erythrocyte hemolysis after adding 4.9 mL of 0.1M phosphate buffer
(pH 7.4) to 0.1 mL of equine erythrocytes incubated with extracts from various orchid species.
Control samples instead of blood contained 0.1 mL of 0.1M phosphate buffer (pH 7.4). Total
hemolysis was initiated after the addition of 4.9 mL of distilled water to 0.1 mL of erythrocytes.
The number of damaged erythrocytes in the samples with extracts was expressed as a percentage
(Marianska et al., 2003). The levels of aldehydic and ketonic derivatives of oxidative modification
of proteins were determined in the suspension of erythrocytes and in plasma by reaction with
2,4-dinitrophenylhydrazine (Levine et al., 1990).

The lower level of aldehydic and ketonic derivatives of oxidative modification of proteins
in the suspension of erythrocytes after incubation with extracts from the leaves of selected
species of Coelogyne genus (C. asperata, C. pandurata, C. ovalis, C. tomentosa, C. fimbriata,
C. cristata, C. huettneriana, C. speciosa, C. viscosa, C. assamica, C. rochusseni, C. flaccida,
C. brachyptera) compared to the control sample was demonstrated. In contrast, in the plasma, a
higher non-significant level of both aldehydic and ketonic derivatives of OMP for the majority
of tested extracts was revealed. Lower values were found only in plasma samples incubated with
an extract derived from C. pandurata leaves (for aldehydic and ketonic derivatives of OMP) and
C. flaccida (for ketonic derivatives of OMP). The lowest level of aldehydic and ketonic derivatives
of oxidative modification of proteins in plasma was noted for C. pandurata extract, while in
erythrocytes — for C. brachyptera and C. cristata extracts. A significant reduction in the level
of aldehydic and ketonic derivatives of OMP in the suspension of erythrocytes after incubation
with leaf extracts of various orchid species from the Coelogyne genus indicates the activation of
effective adaptive mechanisms of antioxidant defense in the erythrocytes. The present findings
suggest that the extracts of various species from the Coelogyne genus have shown remarkable
potential in protecting the protein groups by reducing the protein carbonyl content. According
to the abovementioned antioxidant mechanisms, extracts of various species from the Coelogyne
genus may inhibit the formation of protein carbonyls by scavenging free radicals formed in vitro.

The results of our study revealed a statistically significant decrease in hemolysis for
C. flaccida, C. fimbriata, C. assamica and C. asperata extracts compared to the control untreated
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group. The presence of a wide spectrum of secondary metabolites, i.e. alkaloids, phenols and
flavonoids, phenanthrenes, and terpenoids, containing in plant extracts obtained from Coelogyne
species and their synergistic action may have antihemolytic and antioxidant properties (Majumder
etal., 2001; Sharma etal., 2014; Singh and Kumaria, 2020; Prakash et al., 2021). In addition, these
substances prevent the formation of methemoglobin and the hemolysis of equine erythrocytes.
We believe that screening all tested plant species for other biological activities may be effective
in finding preventive measures in the pathogenesis of certain diseases with the possibility of
application in medicine and veterinary. The results also indicate that scientific studies carried out
on plants of the Coelogyne genus having traditional claims of effectiveness might warrant fruitful
results in medicine and veterinary practice.

This work was supported by The International Visegrad Fund, and the authors are cordially
grateful for this.

Chala D., Sabadashka M., Sybirna N.

IMPACT OF GRAPE POMACE EXTRACT RICH IN NATURAL COMPLEX OF
POLYPHENOLS ON NITRATIVE STRESS IN PANCREATIC CELLS UNDER TYPE 1
DIABETES MELLITUS
Ivan Franko National University of Lviv
Hrushevsky 4, 79005 Lviv, Ukraine
e-mail: Dariya.Hertsyk@lnu.edu.ua

Our life became very stressful because of coronavirus pandemic. Then, the war added a
lot of stress. Also, it is impossible to forget about everyday stress factors. All these lead to the
development of various diseases, including diabetes mellitus (Sunena, 2022). Diabetes mellitus
is not only characterized by high blood glucose due to the absence of insulin or dysfunctions of
its action. This disease affects all functional systems of organism (Cole, 2020). The pancreas is
one of the central organs disrupted under diabetes mellitus. Thus, correction of pancreas state by
drugs with natural basis under the pathology is prominent. Natural polyphenolic compounds of
grape pomace are the potential basis for new drugs, as they have sugar-lowering, antioxidant and
anti-inflammatory activities.

The aim of our study was to evaluate the effect of grape pomace extract rich in natural
complex of polyphenols on nitrative stress markers in pancreatic cells under streptozotocine-
induced diabetes mellitus.

Diabetes mellitus is accompanied by the development of nitrative stress in different tissues,
among other in pancreatic cells of rats with experimental diabetes mellitus. Nitric oxide synthase
(NOS) is an important element of L-arginine/ Nitrogen (II) oxide (NO) system. There are
constitutive (cNOS) and inducible (iNOS) isoforms of this enzyme. We have detected an increase
in activity of cNOS and iNOS under diabetes mellitus in pancreas of rats. It is also important to
study stable metabolites of NO, such as nitrite (NO,’) and nitrate (NO,") anions. Under studied
pathology, an accession of NO, and NO," levels were discovered. We also have detected increased
level of nitrotyrosine modified proteins in pancreatic cells under diabetes mellitus.

Treatment of rats for 14 days with grape pomace extract rich in natural complex of
polyphenols at a dose 45 mg per 1 kg animal weight led to the decrease of ctNOS activity and the
normalization of iNOS activity under diabetes mellitus. These results can be due to the ability of
polyphenols to decrease expression of iNOS genes (Serreli, 2023). The extract also normalized
levels of NO,, NO, and nitrotyrosine modified proteins in pancreatic cells under studied
pathology. Such results can be related to scavenger activity of polyphenols (Sabadashka, 2021).

The results have shown positive effect of grape pomace extract rich in natural complex
of polyphenols on nitrative stress in pancreatic cells under type 1 diabetes mellitus. The extract
can inhibit nitrative stress thus correct disorders of an organism. Hence natural polyphenolic
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compounds of grape pomace extract should be considered as a potential basis for new drugs with
diabetes-correcting abilities.

Kalashnikova M., Rachkovska A., Krenytska D.

COMPARISON OF PLASMINOGEN/PLASMIN CONTENT BETWEEN BLOOD PLASMA
SAMPLES OF DONORS WITH AND WITHOUT STREPTOKINASE ADDITION
Educational and Scientific Center “Institute of Biology and Medicine”
of Taras Shevchenko National University of Kyiv
Hlushkova Avenue, 2, Kyiv, 02000, Ukraine
e-mail: m.kalashnikova2507@gmail.com

Plasmin is the main enzyme of the fibrinolytic system that exists in various zymogenic
forms. It was studied that plasminogen/plasmin system plays a significant role in certain
physiological and pathological processes such as blood clot fibrinolysis, restoration of normal
blood flow, degradation of the extracellular matrix, cell migration, tissue remodeling, wound
healing, embryogenesis, inflammation, tumor cell migration, to name but a few. Also, an increase
in their level in the bloodstream can cause the appearance of certain pathological changes in
the functioning of individual organs and different processes as a whole. So that selection of
plasminogen/plasmin and determination of their content in the bloodstream of people who
have suffered COVID-19 which is not characteristic of the native state will be useful for further
research and will help to prevent the appearance of additional complications.

Blood plasma was received from people who had recovered from COVID-19 3-6 months
ago and had agreed to give their plasma for biotechnology experiments in the “BIOPHARMA-
PLASMA” company (Kyiv, Ukraine). We distinguished the samples into three groups
corresponding to the titers of anti-SARS-CoV-2 (S/C) IgG in them: 0 Index S/C (n=20), 6545 Index
S/C (n=20), 95+5 Index S/C (n=20) and 175+5 Index S/C (n=20). In order to compare the content
of active plasminogen/plasmin forms present in the bloodstream and all pro-enzymatic forms with
plasminogen origin: 1) blood plasma without streptokinase (P); 2) blood plasma that was pre-
incubated with streptokinase (Sk). For further work, the euglobulin fraction was obtained from all
samples and mixed with treatment buffer in the following ratios: Sk samples in 1:16 and P samples
1:8. The optimized method of collagen-containing enzyme electrophoresis was conducted with a
15 % separation gel with adding 1 mg/ml collagen solution and elongation of the electrophoresis
for 15 minutes.

Having analyzed obtained zymograms we determined that both versions of the samples
contain a great amount of low molecular weight forms of plasminogen/plasmin: 0 Index S/C —
75.79%, 65+5 Index S/C — 27.2%, 95 £5 Index S/C — 74.56%, 175 £5 Index S/C — 100% in P
samples and 0 Index S/C — 90.02%, 65+5 Index S/C — 73.61%, 95 +5 Index S/C — 100%, 175
+5 Index S/C — 97.05% in Sk samples. However, the content of the fraction corresponding to
plasminogen/plasmin by molecular weight in Sk and P samples differentiates significantly. This
fraction was detected in donors with 0 Index S/C — 24.2%, 6545 Index S/C — 72.8%, and 95 £5
Index S/C — 6.22% in samples P, while in Sk samples it was found just in a group with 0 Index
S/C — 9.98% what means that streptokinase transformed all plasminogen into molecules with
lower molecular weight, except for healthy donors. A fraction with a molecular weight of 23
kDa which probably corresponds to elastase was detected just in a group with titer 95+5 Index
S/C —19.22% in P sample and in titers: 6545 Index S/C —21.32%, 175 £5 Index S/C —2.95% in
Sk samples what shows that these enzymes were inactive in the bloodstream. The fraction with
molecular weight less than 23 kDa was obtained only in the titer of 65+5 Index S/C in Sk sample,
what corresponds to in the amount of 14.12%.

We determined that the biggest part of all plasma samples’ without additional activation
content is made with low molecular weight forms of plasminogen/plasmin and their level
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increases with streptokinase addition. Also, we revealed that in samples with streptokinase, the
level of molecules with a weight of 23 kDa and less than 23 kDa increased in samples which
didn’t have them normally. It means that the biggest part of molecules with plasminogen/plasmin
origin are inactive in the bloodstream after COVID-19 and they can transform into an active form
causing an abnormal cleavage of collagen. It can cause the appearance of undesirable pathological
changes and create additional risks for human health.

Krenytska D., Nechiporenko B.

PROTEIN C CONTENT IN BLOOD PLASMA OF DONORS WITH
DIFFERENT ANTI-SARS-COV-2 IGG TITERS
Department of Biochemistry, Educational and Scientific Center Institute
of Biology and Medicine of Taras Shevchenko National University of Kyiv
Hlushkova 2, 03127, Kyiv, Ukraine
e-mail: d.krenytska@gmail.com

The coronavirus disease 2019 (COVID-19) pandemic has had irreversible and devastating
impacts on every aspect of human life. Many physiological processes that occur during respiratory
illnesses are mediated by the Protein C (PC). Activated PC, in particular, can reduce inflammation,
apoptosis, and regulate the status of endothelium and epithelial barriers. When thrombin interacts
with thrombomodulin on endothelial surfaces, anticoagulant capabilities of PC are triggered.
Then PC degrades factors V and VIII, resulting in a decrease in thrombin production. As a result,
fibrin production is slowed, avoiding the development of thrombosis. Previous research has
found clinical cases of PC insufficiency and thrombogenic consequences in COVID-19 patients
(Zhang Y., 2020).

In the study was used plasma from donors who donated blood for biotechnological
purposes to the “BIOPHARMA-PLASMA” (Kyiv, Ukraine). Based on the results of the Abbott
SARS-CoV-2 IgG serological assay, all donors were divided into several groups. The plasma of
60 patients was used to measure Protein C concentration. 40 patients who have suffered from
COVID-19, including 20 with titers of anti-SARS-CoV-2 IgG — 1045 Index (S/C) and 20 with
titers of anti-SARS-CoV-2 IgG — 8545 Index (S/C), and 20 patients with titers of anti-SARS-
CoV-2 IgG - 0 Index (S/C). The quantitative analysis concentration of PC was determined using
a standard enzyme-linked immunosorbent assay (uQuant BioTek Instruments, BioTek, USA).

Statistical analysis revealed that PC concentrations varied between study groups. Thus,
in patients without anti-SARS-CoV-2 IgG levels (142.40+6.47 Ul/mL) of PC were higher than
in the group of patients with titers of anti-SARS-CoV-2 IgG - 55+5 Index (S/C) (110.38+7.04
Ul/mL) and in the group of patients with titers of anti-SARS-CoV-2 IgG - 125+5 Index (S/C)
(108.6+12.44 Ul/mL).

Protein C is a vitamin K-dependent plasma protein zymogen whose modest or severe
genetic deficits are associated with a higher risk of venous thrombosis or neonatal purpura
fulminans, respectively. Sepsis and disseminated intravascular coagulation are the most common
causes of coagulation insufficiency. This is because an initial immune response impairs the
coagulation process, resulting in the production of insoluble fibrin clots. However, our study only
included donors who were conditionally healthy. Based on the information described above, we
hypothesize that people with COVID-19 have impaired functions of anticoagulation parameters
that may be caused by the presence of a subpopulation of antibodies in their blood. Understanding
the mechanism of PC release is critical for understanding its significance and role in disease
development. The measurement of PC levels and activity has great potential as a biomarker for
disease diagnosis and tracking.
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CAN APOPTOTIC ACTIVITIES IN THE NATIVE AND INVASIVE POPULATIONS
OF BIVALVE MOLLUSK DREISSENA POLYMORPHA EXPLAIN
THE SUCCESS OF THIS SPECIES?
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Among bivalve molluscs, zebra mussel Dreissena polymorpha (Pallas, 1771), is known
as highly successful invasive species that distributed in Europe and North America from Ponto-
Caspian region, including southern Ukraine. Therefore, the question has arisen concerning the
remarkable preferences of D. polymorpha in the new surrounding (Lovell et al., 2021). Apoptosis
is a key mechanism in the buildup and maintenance of both innate and adaptive immunity
in different species and is well developed in bivalve molluscs. The goal of this study was to
clarify whether the differences in the apoptotic activities between the populations can be the
reason for the performances of this species in new surroundings. For that we utilized the unique
opportunity to compare the native population of D. polymorpha in the Ponto-Caspian region
and three distanced invasive populations. The specimens of zebra mussels were sampled in the
lower portion of the river Dnipro near the city of Kherson (Kh, native population), in the western
Ukraine (Tn, Ternopil municipal pond), and in the northern France, Champagne Ardennes region
(Der and Orne ponds) in June of 2021 and prepared for one-two days after sampling. Molluscs
were compared by the activities of the central executive apoptotic cytosolic enzyme caspase-3,
and cathepsin D (CtD) as a possible lysosomal driver of apoptosis and autophagy. The lysosomal
integrity from the acid phosphatase (AcP) activity and Neutral Red Retention (NRR) test, and
also the levels of protein carbonyls (PC) and essential transition metals Zn and Cu were analyzed
due to their relation to apoptosis activities and stress response.

The comparison of two populations had shown similarity with Kh-group only for AcP
(Der and Orne groups). In all other cases the differences between Kh and invasive populations
were prominent and analogical. The caspase-3 activity was higher in all invasive populations,
particularly in the Orne (~by three times). For the CtD, the regularities were opposite. CtD
total activity and its efflux were lesser in these groups when in Kh-group by two-three times
with the increase of the efflux rate by 37-50%. Despite low difference in the AcP total activity,
its free activity was higher and membrane-bound activity was lesser even by ten times in the
invasive populations. NRR test confirmed the loss of lysosome membrane stability in the Der
and Orne groups comparing native population. These changes were accompanied by the elevated
concentrations of PC in the Der and Orne-groups. Finally, the ratio Zn/Cu in the soft tissues
was by 2-10 times lower in the invasive than in the native population, mostly due to the higher
level of Cu. Consequently, all these particularities of invasive populations can be assessed as
the lysosomes injury and depression of their biogenesis, utilizing of apoptosis and autophagy
as a protective measure against damaged cells, and imbalance of metals bioavailability that can
indicate the shortness of the life cycle. These findings should be tested for long-term effects on
reproduction and renewing of population as an adaptation to new surroundings.

This work has been granted to Melissa Palos-Ladeiro and Oksana Stoliar by the research
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program PHC DNIPRO n 46800RK and Ministry of Education and Science of Ukraine
(## M-70/2021, M-13/2022) under the French-Ukrainian Cooperation Program.

Matskiv T."?, Martyniuk V.!, Khoma V.!, Zabolotna M.!, Habarova S.,
Gnatyshyna L.%, Stoliar O.!

HEATING DISTORTS THE BIOCHEMICAL RESPONSE OF DREISSENA POLYMORPHA
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In recent years, the understanding of the cumulative impacts of anthropogenic activities
was evolved in a complex scenario of multiple stressors. However, a few studies investigated the
combined effects on the aquatic habitants in the environmentally relevant models. Caffeine (Caf)
is known as one of the most consumed psychoactive drugs that acts as an adenosine antagonist.
Microplastics (MP, particles less than 5 mm) are reported to account for 92.4% of surface
plastic debris and can be particularly dangerous for the filter-feeding organisms, like bivalve
molluscs._ Moreover, MP can adsorb hydrophobic contaminants from the water and distort their
bioavailability. However, the researches on vector transportation of Caf associated with MP is
still in its infancy (Sewwandi, 2022). Water temperature is an important environmental factor for
ectotherm aquatic organisms that affects their functionality (de Souza, 2019). Besides, according
to the eco-exposome concept and the experimental evidence (Martyniuk, 2022), the adaptations
to the certain environment can influence the responses to confounding factors.

With the aim to investigate the effect of environmentally relevant combine exposure on
aquatic habitants, zebra mussels Dreissena polymorpha (Pallas, 1771) from the municipal pond
of the city of Ternopil were exposed to caffeine (Caf, 20.0 ug L), microplastics (MP, 1 mg L,
2 um in size), and elevated temperature (T, 25 °C) in the single and combined (Mix- and MixT-)
exposures during 14 days. Biochemical indexes of lysosomal functionality, transition metals (Zn
and Cu) bioavailability, metabolic and antioxidant activities were analyzed in the soft tissues.

Discriminant analysis indicated the lesser distinction from control for MP-group, confirming
that single exposure to this pollutant does not cause a prominent effect, probably due to intense
rejection of the particles from the organism. The exposures to Caf, heating and combination
(Mix) produced tangible responses of the organisms, but the most prominent was the response to
mixture at the heating. Nevertheless, the Zn/Cu ratio was decreased in each exposure, reflecting
the metal imbalance as the most sensitive marker of exposures. The level of glutathione was
corresponding to control in each exposure. However, number of individual manifestations were
indicated in each group. The MP-group was distinguished by the decreased levels of Zn, total
acid phosphatase (AcPt) and lysosomal (AcPl) acid phosphatases attesting the lysosome injury.
All other exposures caused the citrate synthase and SOD (T-, Mix-, MixT-) activation. These
data confirmed the tolerance to heating of citrate synthase and SOD in the mussels and provided
the evidence of the beneficial effect of Caf on the mussels. Caf-related groups demonstrated also
the elevation of the AcPl activity and concentration of metallothionein (MT) total protein and its
part in the apo-form. The decreased MT metalation in a single and combined exposures to Caf
indicates that the reductive stress with the involving of thiols in the defense responses is more
evident than the oxidative stress in these exposures. These data are contradictive with the results
of Aguirre-Martinez et al. (2013) who had found the deleterious effect of Caf on the aquatic
invertebrates. Probably, the adaptation to the environment of the municipal pond can promote the
benefits for zebra mussels in the responses to contaminants like Caf. To summarizing, these data
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revealed the minor adverse effect of MP and shared beneficial effects in the exposures contained
caffeine, that are partially alleviated by the heating.

This work has been granted to Oksana Stoliar by the research program PHC DNIPRO n
46800RK and Ministry of Education and Science of Ukraine (## M-70/2021, M-13/2022) under
the French-Ukrainian Cooperation Program.
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Diabetes mellitus (DM) is defined as a group of leading cause of morbidity and mortality.
Apart from well-known risk factors such as hyperglycemia, a dyslipidaemia plays an important
role in the development of diabetic complications, especially cardiovascular. As a consequence,
the medicals and biologists has been dealing with this problem. Dyslipidaemias are defined as
an alternations of the plasma lipid profile: increased levels of triglycerides, total cholesterol or
LDL (low-density lipoprotein) cholesterol, or a low plasma concentration of HDL (high-density
lipoprotein) cholesterol, or a combination of these features (Mercep, 2022).

Due to the lower toxicity and less frequency of side effects, medicinal plants posess a
vast potential in the treatment of diabetes. Screening of antidiabetic agents indicates that one
of their main potential sources is natural products of plant origin. Cornus mas L. is a source of
vitamins and minerals and contains a large amount of anthocyanins, flavonols, phenolic acids
and iridoids. Cultivars of Cornus mas L. are common in Ukraine and Europe, and in Asia — the
Cornus officinalis Siebold & Zucc. New cultivars with dark cherry fruit color and coral fruit color
were bred on the basis of Cornus mas L. Also, a hybrid of Cornus mas L. & Cornus officinalis
Siebold & Zucc was created by hybridizing the genotypes of fruits of these cornelian cherry.

Therefore, the aim of the study was to investigate the impact of extracts of fruits of different
cultivars of Cornus mas L. on plasma lipid profile in experimental diabetes mellitus (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 manifestation, the rats were orally injected with
aqueous solutions of extracts from dark cherry, coral fruits of cornelian cherry and fruits from
hybrid of Cornus mas L. & Cornus officinalis Siebold & Zucc at a dose of 20 mg/kg body weight
during 14 days. The concentrations of cholesterol, triglycerides, and high-density lipoproteins
were determined in the rats’ blood plasma.

According to our results, the content of triglycerides in the blood plasma was significantly
increased in diabetic rats when compared to the control group and decreased after treatment
with the extract of dark cherry fruits of Cornus mas L. and the extract of the Cornus mas L. &
Cornus officinalis Siebold & Zucc. In diabetic animals treated with the extract of the Cornus mas
L. & Cornus officinalis Siebold & Zucc, the total cholesterol concentration in the blood plasma
significantly lowered compared to DM. In experimental diabetes the content of HDL cholesterol
in blood plasma is significantly reduced compared to the control group. Under the administration
of extracts of fruits of Cornus mas L. reliable changes of the indexes were detected only in the
group of animals that received the extract of dark cherry fruits of cornelian cherry.

The research shows that the extracts of fruits of different cultivars of Cornus mas L., which
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are rich source of iridoids, anthocyanins, flavonols and phenolic compounds, may be potential
therapeutic agents in preventing lipid disorders under DM.

Rachkovska A., Kalashnikova M., Krenytska D.

ANALYSIS OF MATRIX METALLOPROTEINASES (MMP-2 AND -9) IN BLOOD
PLASMA OF DONORS WITH VARIOUS TITERS OF ANTI-SARS-COV-2 IGG
Educational and Scientific Center “Institute of Biology and Medicine”

Taras Shevchenko National University of Kyiv
Hlushkova Avenue, 2, Kyiv, 02000, Ukraine
e-mail: tonia01128@gmail.com

The literature has accumulated a lot of information about changes in the enzyme activity
of matrix metalloproteinases (MMPs), such as MMP-2 and -9, in the blood plasma during
pathological processes (Nikolov, 2021). Research of these biological components is necessary
during the COVID-19 pandemic. It has been proven that the post-COVID-19 syndrome can
negatively affect critical physiological processes (Davis, 2021). In addition, the mechanism
underlying the development of post-COVID-19 syndrome is unknown. Therefore, the potential
changes in MMP-2 and -9 may be an important part of the investigation of the post-COVID-19
syndrome.

The aim of our study was to investigate the quantitative and qualitative composition of
MMP-2 and -9 in the blood plasma of donors, depending on the titers of anti-SARS-CoV-2 IgG.

Healthy patients who had recovered from COVID-19 3-6 months ago agreed to be donors
of blood plasma for biotechnological purposes at the “BIOPHARMA-PLASMA” company (Kyiv,
Ukraine). Donors were checked by screening tests before blood plasma was used to produce the
targeted biotechnological drugs. In the experiment we used blood plasma of donors with anti-
SARS-CoV-2 IgG titers: 0 (n=20), 65+ 5 (n=20) and 175 £ 5 (n=20) Index (S/C). The qualitative
and quantitative composition of MMP-2 -9 in blood plasma were detected using ELISA and
enzyme-electrophoresis with gelatin as a substrate.

Quantitative analysis of MMP-2 revealed that donor groups with titers of anti-SARS-
CoV-2 IgG 65 £ 5 and 175 £ 5 Index (S/C) had higher MMP-2 levels than the group with titer
of 0 Index (S/C) by 13.7 % and 14.1 %, respectively. We also determined that MMP-9 levels
were higher in donors with titers of anti-SARS-CoV-2 IgG 65 + 5 and 175 + 5 Index (S/C) by
41.0 % and 30.4 %, respectively, compared to the group with titer of 0 Index (S/C). It should be
emphasized that significant differences in the MMP-2 and -9 levels were between donors with
titers of anti-SARS-CoV-2 IgG 65 + 5 and 175 + 5 Index (S/C).

Electrophoresis of enzyme were used to detect the proteolytic activity of few enzymes in
the blood plasma. In particular, donor groups were characterised by the presence of proteolytic
enzymes with molecular weights of 63 and 92 kDa, which were equal to MMP-2 and -9,
respectively. We emphasize that MMP-2 was present only in donors with titer of anti-SARS-
CoV-2 IgG 65 + 5 Index (S/C), which accounted for 16.18 % of the total amount of proteolytic
enzymes in this group. In addition, the donor group with titer of anti-SARS-CoV-2 IgG 65 +
5 Index (S/C) had MMP-9 activity with amount of 24.5 % compared to 13.1 % from the total
amount of proteolytic enzymes in the group with titer of 0 Index (S/C). Similarly, the donor group
with titer of anti-SARS-CoV-2 IgG 175 £ 5 Index (S/C) was characterised with MMP-9 activity
which accounted for 12.0 % of the total amount of proteolytic enzymes. It is not statistically
different to donors with titer of 0 Index (S/C).

The changes in MMP-2 and -9 levels in the blood plasma of the donors with titers of
anti-SARS-CoV-2 IgG 65 + 5 and 175 + 5 Index (S/C) may be indicators of imbalance of the
hemostasis system. Enzyme-electrophoresis results showed that the MMP-2 activity was detected
in the donor group with a titer of 65 + 5 Index (S/C), and MMP-9 activity was characterized in
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different amounts depending on the donor groups.

We established that circulating MMP-2 and -9 in the blood plasma changed depending on
the titers of anti-SARS-CoV-2 IgG. We assume that the expression of [gG against COVID-19 had
a potential influence on the studied parameters. Therefore, the necessity of selecting IgG fractions
from blood plasma for in vivo and in vitro experiments is increasing.

Shchypanskyi S., Yefimenko T., Krenytska D.

PEPTIDES FROM POMEGRANATE (PUNICA GRANATUM L.) PROCESSING RESIDUES
MITIGATES NF-KB LEVELS IN SERUM OF OBESE RATS
Department of Biochemistry, Educational and Scientific Center “Institute of Biology and Medicine”
Taras Shevchenko National University of Kyiv
Hlushkova 2, 03127, Kyiv, Ukraine
e-mail: shchipansky.s@ukr.net

Obesity isknown as a pathological condition, which is a world-wide problem. Approximately
every 4" person suffers from excessive weight, and the situation keeps aggravating year by
year (Smith and Smith, 2016). Overweight causes many complications relating to homeostasis
disorder, including chronic inflammation and immune system disturbances. Among a variety
of anti-inflammatory agents, peptides and protein hydrolyzates from plant material have a
promising potential being used in obesity. Nuclear factor kappa-light-chain-enhancer of activated
B cells (NF-kB) protein family plays a significant role in inflammation development in various
pathological states, including obesity (Catrysse, 2017).

Thus, this work aimed to evaluate the potential effect of peptides, derived from pomegranate
(Punica granatum L.) on serum NF-«B levels in obese rats. All experiments on animals were
performed in the compliance with international principles of the European Convention for the
protection of vertebrate animals used for experimental and other scientific purposes (Strasbourg,
1986). The study was approved by the Ethical Committee of Taras Shevchenko National
University of Kyiv. In the experiment we have used 30 non-linear albino rats (the initial weight
115-150 g), divided into 3 groups. The control group received standard food («Purina rodent
chow») and water ad libitum, the induced obesity group were fed upon high calorie diet (60 %
standard rodents’ food, 10% lard, 10% chicken eggs, 9% sucrose, 5% peanuts, 5% milk powder
and 1% sunflower oil) for 12 weeks, an experimental group received high calorie diet for 12
weeks and pomegranate-derived peptides, dissolved in water, for 5 weeks. Peptide samples
were previously obtained by acidic hydrolysis of processing residues from pomegranate juice
manufacturing. Euthanasia of animals was performed via cervical dislocation and collected blood
was used for serum preparation. Obtained serum samples were used for ELISA with anti-NF-kB
primary antibodies.

The results have shown a significant increase (about 42% = 2%, P <0,05) in NF-«B levels
in serum of rats, received a high calorie diet, compared with the control group. At the same time,
in serum of experimental rats that received high calorie diet and pomegranate peptides, NF-
kB levels were decreased almost to physiological values, suggesting that pomegranate-derived
peptides can influence NF-«B levels mitigation in obesity.

It was previously shown, that hydrolyzates of proteins from plant sources, such as soy,
lupin and common beans, might have anti-inflammatory properties due to the mitigation of
proinflammatory cytokines production and NF-kB pathway downregulation (de Medeiros, 2022).
Our study has revealed the possibility of using peptides from pomegranate processing residues
as a potential anti-inflammatory agent in obesity. However, the mechanisms of plant peptides
immunomodulatory functions still remain unclear. Identification and characterization of NF-«xB
pathway modulated by pomegranate peptides, as well as investigation of their molecular targets
and mechanism of action creates a problematic field for future studies.
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Diabetes mellitus (DM) is a group of endocrine diseases associated with impaired glucose
uptake. It develops as a result of absolute or relative (disturbances of interaction with target
cells) insulin insufficiency, resulting in hyperglycemia, i.e. a persistent increase in blood glucose.
The disease is characterized by a chronic course and disturbances of all types of metabolism,
i.e. carbohydrate, fat, protein, mineral, and water-salt (Bansal et al., 2013). An imbalance in the
oxidative stress and antioxidant defenses system in DM leads to oxidative stress. Data from
the literature indicate good perspectives of research on pathological mechanisms induced by
oxidative stress and antioxidant defense in the pathogenesis of DM (Mosca et al., 2019; Dos
Santos Mendes-Costa et al., 2021) for the development of new ways to treat this disease with the
inclusion of irradiation by photobiomodulation therapy (PBMT), earlier known as low-level laser
therapy, as part of combined therapy (Sousa and Batista Kde, 2016; da Silva Leal et al., 2020). We
hypothesized that low-intensity infrared laser irradiation can decrease oxidative stress in blood
samples obtained from DM patients, normalizes the blood levels of antioxidant defenses, and
decreases the hemolysis of erythrocytes, thus confirming the beneficial effect of the irradiation on
various types of physiological stresses and pathological disorders.

Lipid peroxidation (LPO) is the oxidative degradation of lipids, which occurs mainly under
the action of free radicals. LPO is considered a process continuously occurring in cell membranes
and it has a chain, free-radical mechanism (Carmena, 2005). It has been established that, at a
low steady-state, LPO reactions take part in the renewal of cell membranes, being a universal
modifier of their structure and function. The substrates of LPO are polyunsaturated fatty acids and
major plasma lipids such as cholesterol and triglycerides. Since hydroperoxides are the primary
stable product of the oxidation of unsaturated fatty acids of phospholipids, this process is called
peroxidation (Athyros et al., 2018). In the current study, we aimed to study the impact of low-
intensity infrared laser irradiation, namely combined infra-red (IR) laser and LED, as well as low-
intensity light emitted by a red LED, on the in vitro levels of end products of lipid peroxidation,
i.e. 2-thiobarbituric-acid reactive substances (TBARS) in suspensions of erythrocytes and plasma
from healthy individuals and DM patients.

The studies of human blood were approved by the Bioethical Commission at Gdansk
Medical University (No KB-16/20, 7.07.2020). The present study involved 13 patients with DM
and 15 healthy volunteers after receiving their consent. The following inclusion criteria of DM
were adopted: Fasting Blood Sugar>126mg/dl (148 +6.2 mg/dl); Oral Glucose Tolerance Test
(OGTT) > 200 mg/dl (285 + 16.5 mg/dl); hemoglobin A1C > 6.5% (8.45 + 1.6%). The patients
were treated with medication or/and insulin therapy. The parameters in the healthy subjects were
as follows: Fasting Blood Sugar: 90 +7.6 mg/dl, the mean values of the Oral Glucose Tolerance
Test (OGTT): 164 + 10.5 mg/dl, and the mean level of hemoglobin A1C: 4.15 +1.1%.

The in vitro study was carried out using venous whole blood collected from 13 individuals
with DM and 15 healthy volunteers. The DM and healthy groups comprised over 50-year-old
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males and females. Namely, 8 healthy individuals (53%) were females and 7 individuals (47%)
were males. Similarly, blood samples collected from 13 DM patients (7 females and 6 males),
who were under the care of U&O “Zdrowie” Private Healthcare Center (Lebork, Poland), were
analyzed. The biological material (approx. 100 mL of venous whole blood) was collected from
each person after obtaining written consent. The blood samples were taken by authorized medical
personnel. Laboratory assays and analyses of biochemical parameters were performed at the
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk (Stupsk, Poland).
Whole venous blood samples were collected from peripheral veins and placed in test tubes
containing the K,-EDTA anticoagulant (at a concentration of 1.5 &+ 0.25 mg/ml).

The blood samples were stored in tubes with K,-EDTA and held on the ice until
centrifugation at 3,000 rpm for 15 minutes. The plasma was removed. The erythrocyte suspension
(one volume) was washed with five volumes of PBS (pH 7.4) three times and centrifuged at 3,000
rpm for 15 minutes. Plasma aliquots and erythrocyte suspensions were used in the current study.
All samples were irradiated with a laser apparatus MILTA-F-5-01(A) fabricated by Scientific
Technological Association “Space Instrumentation”. This device is designed for numerous
applications in biomedical and life science areas, including biomedical stimulation with low-
intensity emission of the infra-red (IR) semiconductor laser and light-emitting diode (LED).
Erythrocytes and plasma samples (2 mL in each tube) were stimulated with magneto-infrared
laser irradiation at different combinations of time, frequencies, and moderate radiation power.
The samples (erythrocytes and plasma) obtained from each individual were subjected to thirty
different combinations of laser radiation differing in time, frequencies, and moderate radiation
power. The samples were irradiated at different pulse repetition frequencies (0; 50; 150; 600;
1500 Hz), moderate radiation power (50; 100 mW), and exposure time (1 min, 5 min, and 9 min).
The distance from the irradiation source to the blood sample was 5 cm. The area of irradiated
blood samples was 0.785 cm?.

The end products of polyunsaturated fatty acid peroxidation are products reacting with
2-thiobarbituric acid (TBARS). The goal of our study was to determine the TBARS level in
erythrocyte suspensions collected from the healthy volunteers and the DM patients after the
in vitro exposure to low-intensity infrared laser irradiation and low-intensity light emitted by
a red LED. The ANOVA variation analysis of the lipid peroxidation biomarkers demonstrated
statistically significant differences between the healthy and DM groups in the case of the 30
different combinations (time- and dose-dependent cases) applicable for determination of oxidative
stress biomarkers in our study (F , = 24.22, p = 0.000). A statistically significant reduction in
the TBARS levels in the erythrocytes of the healthy individuals was identified in the following
dose-dependent combinations after the use of low-intensity infrared laser irradiation: 3 — 50 mW,
50 Hz, 9 min; 6 — 100 mW, 50 Hz, 9 min; 9 — 50 mW, 150 Hz, 9 min; 10 — 100 mW, 150 Hz, 1
min; 24 — 100 mW, 1500 Hz, 9 min; 27 — 50 mW, 0 Hz, 9 min; 29 — 100 mW, 0 Hz, 5 min; 30 —
100 mW, 0 Hz, 9 min. A statistically significant increase in the TBARS levels in the erythrocytes
of the healthy volunteers was observed in the following combinations of low-intensity infrared
laser irradiation: 16 — 100 mW, 600 Hz, 1 min; 17 — 100 mW, 600 Hz, 5 min; 18 — 100 mW, 600
Hz, 9 min.

A statistically significant difference (by 45.6%; p < 0.05) in the TBARS level between
the erythrocyte samples from the healthy individuals and the DM patients was observed; the
difference was statistically significantly higher in the group of the DM patients. There were
statistically significant differences in the TBARS levels in the suspensions of erythrocytes from
the DM patients compared to the healthy individuals in the following low-intensity infrared laser
irradiation variants: 3 — 50 mW, 50 Hz, 9 min; 4 — 100 mW, 50 Hz, 1 min; 6 — 100 mW, 50
Hz, 9 min; 24 — 100 mW, 1500 Hz, 9 min. An increase in the TBARS level in the erythrocyte
preparations from the DM patients was noted only in combination 13 — 50 mW, 600 Hz, 1 min.
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Thus, the analysis of the dose-dependent effects of low-intensity infrared laser light and
low-intensity light emitted by a red LED showed a preferential decrease in the levels of lipid
peroxidation biomarkers in the erythrocyte suspensions from both the healthy and DM patients.
In variants 3 (50 mW, 50 Hz, 9 min), 6 (100 mW, 50 Hz, 9 min), and 24 (100 mW, 1500 Hz, 9
min), lipid peroxidation exhibited the same trend (a significant decrease) in both groups. It should
be noted that the application time in these conditions was 9 min, compared to the other time
lengths, namely 1 and 5 min.

The initial mechanisms of oxidative stress and antioxidant defenses in healthy individuals
and DM patients differ significantly; these differences determine the effectiveness of the
antioxidant capacity caused by an increase in the antioxidant potential in healthy subjects and
DM patients after in vitro low-intensity infrared laser irradiation and low-intensity light emitted
by a red LED. We have demonstrated an increase in resistance to oxidative stress assessed by
the level of biomarkers of lipid peroxidation and protein damage in the erythrocytes of the DM
patients after the low-intensity infrared laser irradiation using complex statistical analysis.

In conclusion, the obtained results revealed the limitation of lipid peroxidation processes
in the erythrocytes of DM patients after the in vifro exposure to low-intensity infrared laser
irradiation and low-intensity light emitted by a red LED, especially using a dosage of 34.39 and
68.79 J/cm?. The maximum decrease in the values of oxidative stress biomarkers was observed
using the exposure time of 9 min, compared to the other duration variants. The duration of the
treatment can be considered as one of the factors preventing or considerably limiting further
development of this pathological process.

This research has been supported by Pomeranian University in Stupsk, and it is cordially
appreciated by the authors.

Tsupko N.

QUANTITATIVE CONTENT OF PROTEIN IN GALLS OF CARP
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Fish is used as a bioindicator, playing an important role in monitoring toxic pollution.

Fish can be considered a good bioindicator organism in aquatic habitats because they
accumulate pollutants from water bodies through food. The response of fish to pollution of the
aquatic ecosystem can lead to biochemical changes and histological changes (Segun Olayinka,
2020).

The aim of the work was to investigate the toxic effect of herbicides (Zenkor, Roundup and
2,4-D) in combination with zinc ions on the quantitative content of total protein (albumin) in the
gills of scaly carp (Cyprinus carpio L.).

A study was conducted to determine the content of total protein in the gills of young
scaly carp under the conditions of toxic effects of herbicides (Zencor, Roundup and 2,4-D) in
combination with zinc ions, which is quite relevant because it contributes to the development
of new and effective methods for diagnosing the condition animal organism under conditions of
water toxicity (Yakovenko, 2018).

The protein content was determined by the Lowry method. Photometric equipment
540 nm wavelength. Probable difference between mean arithmetic values was determined using
Student’s t-test. Differences between the compared groups were considered probable at p < 0.05.

The quantitative content of protein in the gills of carp to the toxicity of various toxicants in
the aquarium was determined. Thus, according to the results of the study, the quantitative content
of total protein in the gills of scaly carp was determined: control (3.02 £ 1.10), Roundup (19.54
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+4.18), Zenkor (8.12 + 2.05), 2,4-D (13.98 + 3.15).

The results showed that, compared to the control group, the quantitative content of protein
in carp gills decreases. This may be due to the small area of the aquarium and less oxygen in the
water.

Yunko K.!, Impellitteri F.2, Martyniuk V.!, Lechachenko S.!, Simchuk S.!,
Gush N.!, Khoma V.!, Faggio C.%, Stoliar O.!

BIOCHEMICAL RESPONSES OF MARINE MUSSEL MYTILUS GALLOPROVINCIALIS TO
CAFFEINE AND MICROPLASTICS IN THE SINGLE AND COMBINE EXPOSURES
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Caffeine (Caff) is among most utilized substances in human diet and a well-recognized
psychoactive drug. Consequently, its input in the surface waters estimated as remarkable one
and can reach mg/L in the marine waters. Importantly, Caff was found not only in the densely
populated and industrially developed areas, but even in the pristine areas like Antarctica. The
investigations of its biological effect are focused on the human health and besides psychoactive
effects indicated the impact on the antioxidant state in the neurodegenerative diseases and bone
mineralization. The data concerning its ecotoxicity are scant and contradictive. Caffeine is shown
as both a repellent and toxicant against slugs and snails, acting as a neurotoxin and causing
avoiding feeding on plant material treated with caffeine solutions as low as 0.01% (Hollingsworth
et al., 2002). In the aquatic molluscs it caused an oxidative stress and lysosomal injury (Aguirre-
Martinez et al., 2013). Marine mussel Mytilus galloprovincialis (Lamark, 1819) is one of the
main recognized bioindicator of environmental quality and habitats in the areas of substantial
Caff pollution, as well as one of the most important resources among all the seafood items.
Therefore the aim of this study was to evaluate the effect of Caff on this organism utilizing the
environmentally relevant concentration and in combination with the microplastics (MP). MP can
be found in the surface waters and besides its own harmful effects on the biological structures
(Martyniuk et al., 2022), it is suspected to be a vector for the organic contaminants, adsorbing
them on the surface and facilitating the bioavailability (de Souza et al., 2022).

The mussels were subjected to Caff (20.0 pg L"), MP (1 mg L', size 35-50 um), and
their mixture (Mix) for 14 days. The indexes of oxidative stress, metal (Zn*") buffering by
metallothioneins to assess their thiols redox activity, and main executive apoptotic enzyme
caspase-3 were analyzed. The most prominent and similar changes were caused by the exposures
to MP and Mix. Both MP and Mix decreased Mn-SOD, catalase, GST activities and TBARS (lipid
peroxidation products) levels, indicating the common down-regulation of antioxidant-prooxidant
balance. However, the cellular low weight thiol supported the redox activity in the MP and Mix-
groups with the increase of GSH/GSSG ratio by 1.4-1.5 times. The MP increased also the levels
of metal-binding low weight protein metallothionein and its Zn?*" content. Consequently, the MP
(especially) and mixture caused the reductive stress instead of expected oxidative stress. On the
other hand, Caff did not affect antioxidant activities and manifestations of oxidative lesions, like
lipid peroxidation. Probably, the avoiding of Caff, like it was shown for terrestrial molluscs, can
explain this resistance. The level of protein carbonyls was not changed comparing to control in
each exposure. The particular effect of Caff was the decline (by 2 times) of caspase-3 activity.
Importantly, caspases are key players in the apoptotic and inflammation processes and involved
in the response to Caff in human but where not studied under this exposure in molluscs. The
discriminant analysis indicated that the combination of Caff and MP distorts the responses to each
single exposure and strengthens the injury. The most distinct responses between the single and
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combine exposures were shown for caspase-3, metallothioneins, GSH, GST and TBARS with
their alleviation in the combine exposure. Summarizing, the multi-stress effects must be in the
focus of the biochemical approach in ecotoxicology.
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Bielaieva Ya. PHENOTYPE CHANGES OF STOMATA APPARATUS WITHIN THE
MIDDLE FORMATION IN LEAVES OF THE GENUS BEGONIA L. REPRESENTATIVES.
The research was aimed at clarifying the relationship between relative air humidity and tendency
to stomata clusters formation of Begonia genus representatives. It was established that phenom-
enon of clustering took place more intensively under conditions of high air humidity, which also
affected the stomata density index. Under conditions of high humidity an increase of stomata
number per unit area was observed, which occurred due to the intensive phenomenon of cluster-
ing.

Pin Begonia L. (Begoniaceae C. Agardh) mamiuye monan 1800 BuIiB, IO MalOTh
MAHTPOIIYHE MOIIUPEHHS, 1 BXOAUTH JI0 CKIIAAY ACCATH HAWOUTBIINX POJIB MOKPUTOHACIHHUX
pociuH. YCTaHOBJIEHO, IO 0araTo poCciuH, sIKi MaloTh KJIaCTEPH, B TOMY YMCII 1 OeTOHil, pocTyTh
B yMOBaxX HEJOCTAaTHHOTO 3BoNIOkeHHs (Aitawade et al., 2012; Kiev et al., 2015; Plana, 2007).
Tomy, y mpecTaBHUKIB POy BUHUKIIU TPUCTOCYBaJIbHI MEXaHI3MH 10 ICHYBaHHS 32 YMOB ITOCYXH,
30KpeMa, CYKYJIEHTHICTh JIMCTKIB Ta creben. [ mepexuBaHHS KOPOTKOTPHUBAIMX IEPIOIiB
rmocyxu OeroHii 3amacaioTh BOJIOTY B TKaHHHAX TiMOJEPMH Ta CIiAEPMHU JIUCTKA. Y POCIHH
BUJIB, 110 3pOCTAIOTh HA J0OpE OCBITICHUX KaM SIHUCTHUX BAITHSKOBHX CXHJaX, OyJIO ONMHCAaHO
MTOCHJICHHS TTPOIIeCy KilacTepu3alii MpoauxoBoro anapary: y B. samhaensis M. Hughes & A.G.
Mill. makcumasbpHa KUTBKICTD IPOAMXIB y KilacTepi craHoBWIA 15, y B. socotrana — 8 pouxis.
K.S.BoghdaTaraF.H. Barkley (1972) BcTaHOBMIN KOPETSTUBHY 3aJI€XKHICTh MiXK 0araToIapoBoro
€MiJIepMOIO0 JIMCTKIB Ta IpoliecaMu KiiactepoyTBopeHHs y 6eroniin. W. S. Hoover (1986) BusiBuB
3B’5130K MK POLIECOM KJIaCTEpPOyTBOPEHHS Ta a0i0OTHYHUMH (haKTOpaMu, 30KpeMa, OCBITICHHIM
Ta BOJIOTICTIO HA MpUKNani B. heracleifolia ta B. nelumbiifolia. Tlpote, 1i CIOCTEPEKECHHS HE
3MOIVIM TOSICHUTH 301JIbIICHHS PO3MIpiB MPOANXOBUX KIJIACTEPIB Y JOCHIDKEHUX MOMYIISIIHA
Begonia, mo 3pocranu 6ins Bogocnazis (Guan et al., 1999; Tebbitt, 2005).

Jocmimkenns Oynu cripsMOBaHI Ha 3’SICYyBaHHS 3aJIS)KHOCTI MIXK BIZIHOCHOIO BOJIOTICTIO
MOBITPS Ta TEHACHIIEI0 10 (OPMYBAaHHSM IPOAMXOBUX KIIACTEPIB y IPEACTaBHUKIB POIY
Begonia. PocnmuHu MONENBHUX BHUJIIB BHPOILYBAIN y JABOX OPAaHKEPEsX MPOTATOM 3 MICSIIIB.
B onwiii 3 opamxkepell Bosoricth moBiTps ctaHoBmwia 70-80%, B iHmii — 85-95%. Ckuan
cyOcTpary s BHPOIIYBaHHS POCIHMH MOJICITBHHUX BH[IB Ta IHTCHCHBHICTh OCBiTIeHHS (3400
JK) B 000X opamxepesx Oynn opHakoBUMH. /s MOPIBHSUIBHOTO aHaiidy Oyso BimiOpaHo Taki
MTOKa3HUKH €IIiJIepMajIbHOT TOBEPXHi: JOBKWHA Ta IINPUHA IPOANXIB Ta eMiJiepMaIbHUX KIIITHH,
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HIUTBHICTD MPOJUXIB Ta KUIbKICTh MPOAUXIB y Kiactepi. [IpoananizyBaBiim METpHUUHI HOKA3HUKH
MOJICJIbHUX BH/IIB, 10 BUPOIILYBaIKCs B opamxkepel 1 Ta 2, Oyj0 BCTAHOBIICHO, IO ITiAepMaIbHI
KIITUHM Ta MPOIUXH B oparkepei 2 Manu Oiiblii po3mipu. Byno BcTaHOBIEHO, LIO SIBHIIE
KJIacTepH3aLii NPOXOAMIIO IHTEHCHBHIIIE B OpaHxepei 2 32 yMOB ITiJJBUIIEHOT BOJIOTOCTI MOBITPS,
1110, B CBOIO Yepry, BIUIMBAJIO Ha MOKa3HUK IUILHOCTI MPOMXIB. 32 YMOB ITiIBUIIEHOT BOJIOTOCTI
CrocTepirasocsi 301IbIICHHS KUIBKOCTI MPOAMXIB HAa OJUHMIO IUIOIN, IO BigOyBaaocs 3a
PaxyHOK IHTEHCUBHOTO SIBHIIA KJIaCTepH3aLlil.

BcraHoBiieHO, 10 TNpeACTaBHUKU pony Begonia MawTh psifl KCepOMOP(HHX O3HAK,
PO3BUTOK SIKMX, OYEBH/HO, 3yMOBJEHHH THUM, IO B MeXax iX MPUPOJHHMX apeajiB TpHBai
NOCYIUIMBI IEPIOAN NEPEPUBAIOTHCS 3HAYHO KOPOTILUMH 32 TPUBAJIICTIO IEPI0iaMH JOCTaTHHOTO
3BOJIOKEHHS. BUsBIEHO, 1O KiacTepusalisi y HpeICTaBHUKIB poay Begonia mop’sizaHa 3i
CTPECOM, SIKUI MOXKe OyTH BUKJIMKAHUH SIK HEJJOCTATHIM PIBHEM 3BOJIOXKCHHS, TaK 1 HATHIIIKOM
BOJIOTH. 33 NOCYLIIMBHUX YMOB CIIOCTEPIracThCs IBUILE IPIOHOKIII THHHOCTI: 3MEHILIEHHS pO3MIpiB
eriilepMaIbHUX KIITHH Ta NPOJMXIB, (POPMYIOTHCS KIIACTEPH 3 HEBEIUKOIO KUIBKICTIO IPOAMXIB.
VY CBOIO Yepry, B yMOBaxX IHTEHCHBHOI'O 3BOJIOKEHHsI 30UIBIIYIOTHCS PO3MIpH emiiepMaibHUX
KJIITHH Ta IPOAUXIB, BOJHOYAC, SIBUIIE KJACTEPHU3ALlii IIOCHUITFOETHCS.

borpan M., Meraainceka I'., MoBuan A., biauk 7K.

BITJINB HAHOKPEMHIIO HA TTPOIIECU ITPOPOCTAHHA
HACIHHSA AESCULUS HIPPOCASTANUM L. 3A YMOB 3ACOJIEHHS
Yxpaincokuii 0Oeporcasnuil ynisepcumem imeni Muxaiina /[pazomanosa
eyn. Ilupoeosa 9, m. Kuis, 0105, Yxpaina
e-mail: anna.megalin@ukr.net
Bogdan M., Megalinska G., Movchan A., Bilyk Zh. INFLUENCE OF NANOSILICON
ON THE GERMINATION PROCESSES SEEDS OF AESCULUS HIPPOCASTANUM L. UN-
DER SALINITY CONDITIONS. It was demonstrated that the absolute germination of horse
chestnut seeds after treatment with nano-silica at a concentration of 0.07% increases by 12%
compared to the control. When treating horse chestnut seeds with nanosilicon at a concentra-
tion of 0.14%, absolute germination increases by 19%. Seed treatment with a 0.07% solution of
nanosilicon reduces the negative effect of a 0.05M NaCl solution by 3%. Treatment of seeds with
a 0.14% solution of nanosilicon increases absolute germination at 0.05M NaCl salinity by 18%.
Thus, the optimal concentration of nanosilicon for protecting chestnut seeds from salinity is a
0.14% solution.

AKTyaJbHOIO IPOOJIEMOIO CHOTOIEHHS € IOIIYK 3aC001B OOPOTHOM 13 COILOBUM CTPECOM Y
pocnuH. OnHI€I0 3 IEpPEeBHUX MOPIJ, sIKa CTPaXKAAE BiJl COIMBOBOTO CTPECY B MEXKAX BEJIMKUX MICT
€ TIpKOKaIlTaH 3BHMYaiiHUi. ToMy TeMma 3aXHCTy TipKOKAIITaHy 3BHYaiHOTO BiJl 3aCOJICHHS 32
JIONIOMOTOI0 HAHOKPEMHIIO € akTyansHOI0. [IpenapaTn HaHOKPEMHII0 BUTOTOBIISIIOTE 3 OCHTOHITY,
SIKMH Ma€ He3Ha4YHy BapTICTb, 1 Ile pOOMTH OEHTOHIT HMEPCIEKTHBHUM 3ac000M AJIsi OOpOTHOH
3 3aCOJICHHSIM B MeXax BENMKUX MicT. B Toif ke 4yac B jiteparypi 3ycTpidaroThCs AaHi Mpo
HEO/THO3HAYHICTh BIUIMBY HAaHOKPEMHIIO Ha JKHBI OPTaHi3MH, 110 A03BOJISE BBAXKATH IPOOIEMY
PpanioHaIbHOTO BUKOPUCTAHHS HAHOKPEMHIIO aKTyalbHUM IMUTAHHSM CHOTOJICHHSI.

Pict pocnuH B yMOBax IOCYyXM Ta 3acOJIeHHS IPYHTIB HPU3BOAWUTH 1O aKTHBHOTO
MIOIVIMHAHHS KOPEHsIMU KPEMHIIO 3 IPYHTY 1 MiIBHUIIEHHS iforo BMicTy B JmcTkax. Lle cnpuse
3HI)KEHHIO TpaHCIipalii, 30epeXeHHI0 ONTUMaJILHOTO BOJHOTO OajlaHCy POCIHMHH, TOCHIEHHIO
(doTtocuHTe3y, akTHBaIil cHHTE3y cTpecoBux OuTKiB (Hemyxa O.M., 2019).

Enepris npopocTaHHs HaciHHs BU3HaYaJIacst 3araJikHONPUHHATIMEU MeToankamMu. HaciHus
ripKOKamTany 3BHYalHOTO Micis cTparrdikanii BUTPUMYBAJIOCS y PO3YMHI HAHOKPEMHIIO 3
koHnenTpatieto 0,07%, 0,14% Ta KOHTpOINB (IUCTHILOBaHA BoAia) MpoTsiroM 24 roauH. [Ticist yoro
HaCiHHS Il Ha OJIHY TOJMHY 3aMO4yBaJi y po3uuHi Kam’siHoi coii (0,1M; 0,05M). Pesynbraru
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npopocTtarHa QikcyBanu Ha 7, 10 Ta 15 moly, eHepris mpopocTaHHS HACIHHA paxyBajacs Ha
7 ta 10 moOy, a abcomoTHa CXOXICTh — Ha 15 moOy. Sk cBimyaTe pe3ynbTaTd ITOCIHiIKEHHS,
€HEeprisl NPOPOCTaHHS HACIHHS KalTaHy 3BHYalHOTO 3pocTae micist 00pooku 0,07% po3unHOM
HaHOKpeMHi0 Ha 14% Ha 7 noby Ta Ha 15% Ha 10 1oOy. AOCONIOTHA CXOXICTh NMpPH Takid
00po611i HaHOKpeMHieM 3pocTae Ha 12%. IIpn 0O6poO1ii HaCiHHS IipKOKAaIITaHIiB HAHOKPEMHIEM B
xoHnenTpaii 0,14% enepris npopoctanHs Ha 7 100y 30inb1ryeThes Ha 17%, Ha 10 100y Ha 21%,
a abcomoTHa cXOXicTh 3pocTae Ha 19%. 3a ymoB 3aconenns 0,05M posunaom NaCl abcomroTHa
CXOXICTb 3MeHITyBasiach Ha 10% BiIHOCHO KOHTPOIIO Ha BoAi. B Tol e yac 00poOka HaCIHHA
0,07% po3unHOM HAHOKPEMHIIO 3MEHIIY€ HEraTHBHHUH BIUIMB COJBOBOTO CTPECY 1, HaBITh,
30ibIIye abcomoTHy cxoxicTs Ha 3%. OOpoOka HaciHA 0,14% po3YMHOM HaHOKPEMHIO
30ibIIye abcomroTHy cxoxicTs mpu 3aconeHHi 0,05M NaCl na 8% BIZHOCHO KOHTPOIIIO 3
Bogo10 Ta 18% BimHOCHO KOHTpOIO 3 0,05M pozunnHom NaCl. Brecenns 0,1M NaCl 3menmrye
abCOMIOTHY CXOXICTh HaciHHS KamrtaHy Ha 18%. OOpobOka 0,07% HaHOKpeMHieM 30imblIye
abcomoTHy cxoxicTh Ha 16%, a 00pobka 0,14% HaHOKpeMHieM 30imbmIye e 3HaueHHS Ha 30%.
TakuM YMHOM, IPOBEICHUH EKCIIEPUMEHT CBITYHUTH PO CTPECONPOTEKTOPHY il0 HAHOKPEMHIO
P BUPOIIYBaHHI TipKOKAIITAHIB Ha 3aCOJICHOMY IPYHTI.

Bonpapenxo O.

IMPO VINCETOXICUM INTERMEDIUM TALIEV
(ASCLEPIADACEAE) B IIOHU331 MEXXWUPIYYS JHICTEP-TUJITYJI
Ooecvruii Hayionanvhuil ynisepcumem imeni 1.1. Meunukosa
syn. Jleopancexa, 2, m. Ooeca, 65082, Vkpaina
e-mail: vseobovsel23(@gmail.com

Bondarenko O. ABOUT VINCETOXICUM INTERMEDIUM TALIEV (ASCLEPIADA-
CEAE). IN THE LOWER REACHES OF THE DNIESTER-TILIGUL CONFLUENCE. In the
lower reaches of the Dniester-Tiligul confluence, plants of the species Vincetoxicum intermedium
grow singly, among thickets of Prunus stepposa Kotov, only on moistened slopes of the northern
exposure, in systems of beams on the coast of Khadzhibey and Tyligul estuaries. Here are the
most preserved areas of steppe groups, with the participation of sozophytes at the regional and
state levels of protection.

Bun Vincetoxicum intermedium Taliev (Antitoxicum intermedium (Taliev.) Pobed.)
(JracToBeHb MPOMIXKHUI) 3 poruHu Asclepiadaceae (JlactiBaesi) (Mosyakin, Fedoronchuk, 1999)
—XapaKTePHU3YEThCS K CHAEM MiBICHHO-cXiaHOi €Bponu (Tapacos, 2012). Mae craryc European
Red List (1), 1997 (Odiiitui..., 2012).

3riiH0 MOPQOJIOTIYHOrO OMHCY POCIUHA BUAY Ma€ IMPSIMOCTOSYi, KOPOTKO OIYIIEHI
crebmna. JIMCTKM KOPOTKO YePEeNIKOBI, SHIIEBUIHO-JIAHIIETHI 200 JIAHIETHI; KBITKH B Ma3yIIHUX 3-6
KBITKOBHMX 30HTHKaxX. KOpoHKa BiHOYKa BUIMUacTa; BIHOUOK TEMHO-4epBOHHH, 10 8 Mm. [Tmig —
3aroCTpeHi BHJOBKEHO-JTAHIETHI JUCTAHKU (0 5 cM). bararopiuna, KOpOTKO-KOpEHEBUIIIHA
pocnuHa, 10 14-20 cM; KBiTHE y TpaBHi-uepBHI. € ejgeMeHTOM (IIOpH BiJCIOHEHb Kpeiu,
rpanity, raeciB (Onpenenurens..., 1986). 3a ekoJOriYHMMH HapaMeTpaMH € OJirorpodom,
kcepoditom, remioditom (Tapacos, 2012). 3 BHCOKMM CTyIEHEM IMOCTIHHOCTI, € CKJIaJ0BOIO
yIPyIOBaHb MaJicOCHACMIKa, eaeMenTa Kanbuenerpodirony I13C — Chamaecytisus graniticus
(Rehmann) Rothm. (Kyuepescbkuii, [IpoBoxenko, 2012).

Ha repuTopii Ykpainu, BU]I BiIoMuil i3 miBaeHHOTo cxoay Ykpainu: JloHenpbka, 3amnopisbka,
JuinpornerpoBebka, Jlyranceka, Xepconcbka obnacti (Onopa YPCP, 1955). V Ginbin mi3Hix
JoKepenax — 3raayerses i JIHimporeTpoBchbkoi, 3amopispkoi obOmacrteit (Tapacos, 2012).
HaBonmutbest ik co30(iT perioHasbHOTO piBHsI 0XOopoHH Ui J[HinmponerpoBcbkoi, JloHenbKoi,
Jlyrancekoi oonacteit (OdiuiiiHi..., 2012). 31aTeH BUTpUMYBaTH aHTPOIIOT€HHE HABAHTAXKECHHSL:
fioro yokasiteTu 3HaineHo B Mexkax micta Kpuswuii Pir (Ioss, 2004).
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VY nocrynuux repOapuux konekuisix MSUD (I'epbapiii OHY imeni 1.I. MeunukoBa) —
repbapHi 300pu Buny V. intermedium 3 Tepurtopii Onecbkoi obaacTi BicyTHI. 3a Marepianamu
KW, cranom Ha 2020 pik, as OmechKoi 001acTi BUA TAKOK HE BiIMIYEHO.

Ipore, 3a noBinomnennsvu M.K. TTadockkoro, B HABOTMBCS U1 AHAHBIBCHKOTO paiioHy,
o603y Ak-MeueTi, Ha miuHUCTOMY cxuti Crparisoi 6anku (ctanoM Ha 1903 p.) (Paczoski, 2008),
Takok y UnrupuHcekiii Oanii, Ha y36epexoki Tuinirynscbkoro numany (ITonosa, Porosin, 2012).

[TpuHanexHiCTh 3HAKICHUX HAMU POCIUH 110 BUay V. intermedium — nepesipero y KW.

Pocnunu V. intermedium 3uaiineso B tpaBHi 2018 polui Ha cxuiax MiBHIYHOT €KCIO3UIIIT,
y 6aini «'openeuea Ckanay, sika 6epe nouarok Bij c. KananraeBka (3.7. cranuis €peMeeBka) i
3aKiHuyeThCs Mk ceramu OJieKcaHpiBka Ta €ropika (JIiBuil Biapir XampKuOenchKoro JIMMaHy),
PozninpHsiHCHKOTO paiiony. KinbKicTh pOCIMH — HE3HAYHA, 3pOCTAIH HOOANHOKO.

Hpyruit mokanmit — mobmusy c¢. Kaipu, Jlumancekoro paiiony (05.2019). Ile — cxun
HEeIIMPOKOi OaJIKK y miBACHHIN okonuili cena (Bix Tpacu T-1602). Kyt Haxuny — mo 45°; miBHiuHA
€KCITO3MLLIS 13 INIMHUCTUM IPYHTOM, 13 HE3HAYHOIO JOMILIKOI YOPHO3EMY.

Tperiit nokamiter — y Oanui Mix 3aimizHM4YHOIO craHuiero Kapnose Ta c. €ropiBka
(y36epexoks Xamxudenicbkoro nuMany), 2018, PazainbHsIHCBKHI p-H.

B’ronnunk B.172, JleoHTHEB I[.z

MEPHII BIZOMOCTI ITPO KCHUJIODIJIbHI MIKCOMILIETU HIIIT
CJIOBOXKAHCBKHI, BUSIBJIEHI METO/IOM BOJIOI'Oi KAMEPU
1 Hayionanonuii npupoonuti napx Croboscancvruil
eyn. 3apiuna, 15a, cmm Kpacnoxymcwok, 62002, Vxpaina
2Xap;<i66b1<ud HayioHaneHull nedazoziynuil ynigepcumem imeni I.C. Cxoopoou
8yn. Banenmuniscoka, 2, m. Xapxis, 61146, Ykpaiua
e-mail: vinnuk@ukr.net
Viunnyk V., Leontyev D. FIRST RECORDS ON THE XYLOPHYLIC MYXOMYCE-
TES FROM THE NATIONAL PARK SLOBOZHANSKYI, REVEALED BY THE MOIST
CHAMBER METHOD. Using the moist chamber method, we recorded 13 species of xylophylic
myxomycetes and 1 species of Ceratiomyxomycetes from the National Nature Park Slobozhan-
skyi. Seven of these species are new to the park, and two are rare for the territory of Ukraine.

Hanionansuuit npuponnuit napk Ciao00XKaHCHKHH pO3TAIIOBaHHUN Ha MIBHIYHOMY 3aXOi
XapkiBCBhKOI 0071aCTi, B MiCIIi 31MUTTs pivok Mepurk Ta Meprna. Tepurtopis mapky craHOBHUTE 5244
ra. Ha nmpaBomy Gepesi nonman Mepin 3HaxXOOuThCs HaripHa JiOpoBa, e nepeBakae Quercus
robur 3 nominkoto Tilia cordata i Acer platanoides. Ha niBomy 6epe3i piku po3ranioBana 60posa
Tepaca, BKpUTa JicaMH 3 AOMiHyBaHHAM Pinus sylvestris. TyT TparmsioTbest OmonienonioHi
TIOHYDKEHHS 3 00POBUMH 03epaMH, c(harHOBUMHU Ta 0COKOBO-C(harHOBUMH O0JI0TaMu, 3a00J104€eHI
BUTBIIIHAKA Ta OcpesHsku (Dimarora Ta iH., 2012). Ii TumoBO GOpeanbHI YrpyMOBaHHS IIykKe
HE3BHYHI [T XapKiBIIUHH 1 JIICOCTEIIOBOI 30HU B3arali.

MikcominieTn — rpuOONoniOHI MPOTUCTH, 10 PO3BUBAIOTHCS Ha PI3HOMAHITHUX CyOCcTparax
POCIIMHHOTO TMOXOMKEeHHs. [leski MpeNcTaBHUKK T'PYNHM MaloTh MIKPOCKONIYHI pO3Mipu 1 He
BUSABJISIOTLCS Y MOJMBOBUX YMOBAX. IX BHABIAIOTH METOJIOM BONOTOi KamepH, IO MOJATae y
KyJITHBYBaHHI CyOcTpariB B yamkax Ilerpi Ha Bojoromy ¢uisrpyBasbHOMY mnamepi. Ilepimie
JociipkeHHst MikcomineTiB y Crnoboxkancekomy HIIII 3 BUKOpHCTaHHAM LBOTO MeTOAy OyIo
nposeneHo A.B. Koueprinoro (Kochegina, Markina, 2021). OnHak nst aBTopKa JOCTIDKyBaja
JIMIIEe KOPTUKO(ITBHUI KOMIUIEKC BUAIB. MM IpoBeny mepiie Ha TEPUTOPii HapKy AOCIiKEHHS
KCHIJIO(TBHOTO KOMIUIEKCY METOJIOM BOJIOTOI KaMmepu. MarepialoM JOCIHiKEHHs ClIyryBaja
MepTBa JAepeBUHA TphOX BUIIB: (. robur (uaripa midpoa, 50°06°25.2»N 35°10°43.3»E),
Populus tremula (boposa Tepaca, 50°04°30.6»N 35°14°22.3»E) Ta P. sylvestris (6opoBa Tepaca,
50°04°31.2»N 35°14°17.0»E). byno 3axnaneno 47 Bonorux kamep (Q. robur — 19, P. sylvestris
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ta P. tremula tio 14), 3 ssxux 27 (57.4%) BUABWINCH IO3UTUBHUMH 1 MicTHIIN 3araioM moHaz 200
CIIOPOKApITiB MiKcOMilleTiB. JocIipkeHi criopoHOmeHHs Hajexkarh 10 13 Bumi 3 11 poxis, 8
ponuH Ta 6 mopsikiB Kiacy Myxomycetes; Takoxk BusiBiieHo 1 Buj kiacy Ceratiomyxomycetes.
CiM BuziB MiKCOMIIIETIB OyJTH BUSIBIICHI HA TePHUTOpii MapKy Brepiie (*).

Crmcok BusBNeHHUX BHUIIB: Arcyria cinerea (Bull.) Pers., A. pomiformis (Leers) Rostaf.,
Ceratiomyxa fruticulosa (O.F. Mill.) T. Macbr., *Clastoderma debaryanum A. Blytt.,
*Comatricha ellae Hérk., *Cribraria microcarpa (Schrad.) Pers., *C. violacea Rex., Diderma
effusum (Schwein.) Morgan., *Licea minima Fr., Metatrichia vesparia (Batsch) Nann.-Bremek.
ex G.W. Martin & Alexop., Oligonema fulvum Morgan., *Paradiacheopsis fimbriata (G. Lister
& Cran) Hertel ex Nann.-Bremek., *Perichaena depressa Lib., Physarum album (Bull.) Chevall.
Cepen BUIB, SKi yTBOPIOBAIHM HAHOIIBITY KUTBKICTh CIIOPOKAPIiB, BapTo 3a3HaunuTH C. violacea
ta C. microcarpa; OCTaHHs TpaIJisIaCh MACOBO Maiike B KOXKHiM BOJIOTIH Kamepi Ha JepeBUHI
Q. robur, yrBOpHBIIH 3aranoMm o0mm3sKko 90 ciopokapii. Diderma effusum ta Oligonema fulvum
BITHOCATSH /IO PIAKICHUX BHUJIB; BOHHU BiJIOMi y PETiOHI JIUIIC 32 ONHHUIHIMH 3HAX1IKAMH.

Bouikotpy6 K., OninuoBa A.
HOBI XAPAKTEPUCTHUKHM POSKPUBAHHJ IIJIOAY Y BUAIB POAY HYDRANGEA L.

Jvgiecokuii Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: ksenia.volkotrub@gmail.com

Yolkotrub K., Odintsova A. NEW CHARACTERISTICS OF FRUIT DEHISCENCE IN
HYDRANGEA L. SPECIES. In four studied species of Hydrangea there were revealed ventral
dehiscence of trimerous fruits and septicidal (interstylar) dehiscence of dimerous fruits. Ventral
slits pass along the stylodia to the center of the capsule tip forming a tri-radial opening. Dehis-
cence slits are always developed in the superior part of the ovary, despite ovary being inferior or
semi-inferior.

[IpencraBuuku pony Hydrangea L. mommpeHi y cxinHiid A3ii, HoMipHOMY MOsICi AMEpUKH
1 Manaizii. B Ykpaini neski BUAM TOPTEH31H BUPOIIYIOTHCS SK JEKOPATUBHO KBIiTydi KyIIOBi
POCIIMHH, TOPS 3 IHIMUMHK IpeacTaBHukamu ponuuau Hydrangeaceae 3 ponis Phyladelphus L.
ta Deutzia Thunb. Ponuna Hydrangeaceae oxoruttoe 9 pomis i3 270 Bumamu (http://www.mobot.
org/MOBOT/research/APweb/) i 3apa3 posmisgaersest B Mexkax mopsaky Cornales cepen kiaau
actepun (APG IV, 2016). [Tonepeaaro poauHy po3msiaany y Ckiaai poauHu Saxifragaceae (sk
okpemy Tpu0y) (Eichler, 1878; Bopazinoscekuii, 1953; [Tunumnenko, 1954), abo B Mekax MOPsIAKY
Saxifragales (Ilpoxkyaun u ap., 1987) uu Rosales (Cronquist, 1988). ILnix y poxi Hydrangea —
OararoHaciHHa KOpOOOYKa, II0 PO3KPHBAETHCS Ha BepxiBii Mk crunomismu (Hufford, 2004),
TIPU YOMY Y YaCTUHU BHIIB 3aB’5I3b € TIOBHICTIO HIDKHA (JaX 3aB’ 31 MJIOCKUH), a B IHIINX BUIIB
€ HIDKHS 4acTHHA 3aB’s31 (HWKYE PIBHSI pO3TAIIyBaHHS YaIIOJUCTKIB, METIOCTOK 1 THYMHOK) i
OTyKJIa BEpXHs YacTWHA 3aB’s3i, BiJ mosoBuHHM ii BucoTH i Bume (Hufford, 2001). V 3B’s3ky
3 MM MH TOCTABWJIM 32 METY YTOUHHTH XapaKTEPUCTHUKHU IUIOAY, MOB’s3aHI 31 CTPYKTYpPOIO
TiHEIelo, 1 crmocib Horo po3KpUBaHHS.

JlocmikyBanu pO3BUTOK IUIOAY Y YOTHPHOX TaKCOHIB poxy Hydrangea 3 onexitii
6oTtanigHOTO cany JIbBIBCLKOTO HAIlIOHAIBHOTO YHIBEpcHUTETY iMeHi IBaHa PpaHka. 3’sCyBanoch,
O y BCIX JOCT/PKEHUX BHIB TEMIOCTKH 1 THYMHKHA OMNAJAlOTh INCIs IBITIHHA, MPOTE
YaANIONHUCTKH 1 CTHIIONIi 30epiraroThes y IioAi. YamoauCTKH MalleHbKi, IMTMPOKO TPHUKYTHI,
(hopMyIOTh BY3bKY KaiiMy OBKOJIA 3aB’s31. 3aB’s13b cheprudHa abo eqinTHYHA, KOKSH CTHIOMIN
Ha BEpXiBIli 3 PO3IMUPEHOI0 MPUUMOUKOI0. 3aB’s3b 3 2—4 THi3AaMH, MACUBHUMH TUIAIlEHTAMHU
1 IEHTPAJIBHOIO KOJIOHKOI. Y Hydrangea arborescens “Grandiflora” 3aB’s13p Maiike IMOBHICTIO
HWDKHS, 3 BUPA3HUMU TIO3IOBKHIMH KUJIKAMH, CTUIOAIIB 2—3, BiIiIrHYyTHX HA30BHI, HACIHUH 45—
67;y Hydrangea serrata “Imperatrice Eugenie” 3aB’s13b Ha 2/3 HUXKHS, 3 TO3OBKHIMU KUJIKAMH,



BotaHika Ta iHTpoAyKLisi poCnuH -59 -

crunoniis 2—4, macinuH 41-79; y Hydrangea paniculata “Tardiva” 3aB’s3p HalliBHUXKHSA,
cTIiomiiB 2—3, KOpoTkuX, HacinuH 48-73; vy Hydrangea involucrata Siebold. 3aB’s3p HUXKHS,
CHIIFHO OITYIIICHA, CTIIIONIIB 2, BIMIrHyTUX Ha30BHI, HACiHUH 46—83. Po3kpuTi mionu 3 Tppoma
cTromisiMa (ToOTO c(hOpMOBaHI TPhOMA TUTOAONHCTKAMH) MAIOTh Ha BEPXIBII TPUIIPOMEHEBY
LIIJIMHY PO3KPUBAHHS, SIKa TIPOCTATAETHCS 110 BHYTPIIHEOMY OOIIi KOXKHOTO CTHIIOIS 710 LICHTPY.
[Tnonu 3 1BOMa CTHIIOAISIMHE PO3KPHBAIOTHCS IIUIMHOIO, SIKA MPOXOAUTH Ha BEPXIBII 3aB 531 y
TUTOIIHHI, TEPIEHANKYIPHIN 10 IUIOIWHN CTHIONIIB. [Ipy 1bOMY, XapaKTepHUCTHKA IUIOAIB B
poni Hydrangea, HaBenieHa y 0aratbox JDKepeliax — PO3KpUBAHHSA MK cTHiomisiMu (interstylar
dehiscence) (Gaertner, 1788; Hufford, 1997; 2001; Morozowska et al., 2012), BiamoBinae
TITBKH JPYTOM BapiaHTy, BUSABIEHOMY Hamu. J[11 TpUWICHHOI KOPOOOUKHM y Pi3HUX BUAIB POy
Hydrangea My BUSBIIN TPUTIPOMEHEBY IIITMHY PO3KPHBAHHS B3/I0BXK CTHIIOAIIB Ha ITFOCTpPAIlisX
irmmx nocuigaukiB (Delessert, de Candolle, 1837; Koorders, Valeton, 1913; Ruiz Lopez, 1954),
o0 He OyJ0 HaJeKHHM YHMHOM OIMHUCAaHO. Takuil cmoci® po3MilieHHS IIITHHA PO3KPUBAHHS
IUTOAY CIIi/T IO3HAYUTH BEHTPAJIbHNUM, Ha NMPOTUBAry A0 PO3KPHBAHHS MK CTWIIOIISIMH, TOOTO
CENTUINAHOTO PO3KPUBAHHSL. [HIIIA BUSIBIIEHA XapaKTepHCTHKA IUony Hydrangea, i€ po3MileHHS
OIITMHA PO3KPUBAHHS Yy BEPXHIN (HAaT4ANIONHCTKOBIN) MUISHIN 3aB’si3i, TOOTO PO3KPHUBAHHS
3a IpUHIHIIOM BepxHboro mrony (OmiamoBa, 2016). BuseieHi HaMHu XapaKTEPUCTHKH ILIOLY
Hydrangea cnin po3rnisigaté K prcH IPUMITHBHOCTI s poawan Hydrangeaceae, moB’sizaHi 3
HasABHICTIO BIJIBHUX Ta HEOMAIHUX CTHJIOMIIB 1 HE MOBHICTIO HIDKHBOI 3aB’A31.

Kyk M.

CUCTEMATHUYHA CTPYKTYPA CUHAHTPOITHOT ®PAKIIIT ®JIOPU
JIYK POMEHCBKO-ITOJITABCBKOI'O TEOBOTAHIYHOI'O OKPYTY
Tonmascoruii nayionanvhuil nedazoziunuti ynisepcumem imeni B. I Koponenxa
eyn. Ocmpoepaocwvroeo, 2, m. [lonmasa, 36000, Yxpaina
e-mail: zhuk.mv@ukr.net
Zhuk M. SYSTEMATIC STRUCTURE OF THE SYNANTROPIC FRACTION OF FLO-
RA OF THE MEADOWS OF THE ROMENSKO-POLTAVSKY GEOBOTANICAL DISTRICT.
The aim of the study was to investigate the systematic structure of the synanthropic fraction of
the flora of meadows of the Romensko-Poltavsky geobotanical district. The species composition
of the synanthropic fraction, its dominant families and genera were determined. The number of
species of the apophytic and adventitious fraction of the flora was determined.

IIporsirom 2020-2022 pokiB MPOBOAMIOCH MOCITIIKEHHS (GUIOpH JyK POMEHChKO-
ITonTaBcbKOTO Te€00OTaHITHOTO OKPYTY. BCTaHOBIIEHO BUHIIOBUH CKIIaT, Ik HapaxoBye 601 Buf,
10 Hanexath 10 306 poxnis, 66 poauH, 41 nopsiaky, 3 kinacis, 2 Bigainis. CHHaHTpoNHA (QpaKiis
CTaHOBHUTH 232 BUAM, 110 BiJ 3arajibHOIO KIJIBKOCTI BUSIBIIEHHX BUIIB cKiagae 38,6%.

Jlanuii KOMIIOHEHT (IOPH JIYK MPEACTaBICHUN 27 POAMHAMH, 10 B 3arajibHOI KIIBKOCTI
ponuH cTaHoBUTH 41%. CriekTp AecsTH NPOBIAHUX POIUH MPEACTaBICHUN Asteraceae (27 BUAIB
abo 11,6% Big 3arayibHOI KUTBKOCTI CHHAaHTPOIIHUX POCIWH), Lamiaceae (15 Bumis, 6,5%),
Fabaceae (13 Bunis, 5,6%), Caryophyllaceae ta Scrophulariaceae (o 10 Bunis, 4,3%), Poaceae
(8 BumiB, 3,4%), Apiaceae (7 Bunis, 3%), Brassicaceae, Ranunculaceae Ta Rosaceae (110 6 BUIiB,
2,6%). Pazom mi pogman MicTaTh 108 peacTaBHUKIB, SAKi BT 3arabHOI KITBKOCTI CHHAHTPOITHUX
pocnuH ckiagaroTh 46,5%. Pemra BUAIB BXOAWTH OO CKIIAAY Takux pomuH: Polygonaceae (5
BUAIB abo 2,2%), Boraginaceae ta Chenopodiaceae (4 Bunm, 1,7%), Plantaginaceae (3 Bumm,
1,3%), Caprifoliaceae, Euphorbiaceae ta Geraniaceae (no 2 suau, 0,9%), Campanulaceae,
Convolvulaceae, Dipsacaceae, Equisetaceae, Iridaceae, Malvaceae, Onagraceae, Rubiaceae,
Urticaceae ta Violaceae (no 1 Buny, 0,4%).

CunanrpornHa (pakitist GIopu AOCTIHKEHUX YK IpeAcTaBieHa 95 pogamu, sika CKIaaae
31% Bin 3arampHOi KimbKOCTI poxiB. Haitbinpim HamoBHeHMMH BUAaMHu poxu € Verbascum L.
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ta Vicia L., axi matots 1o 4 sumu (1,7%). Ilo 3 Buanm (1,3%) matots: Achillea L., Arctium L.,
Artemisia L., Bidens L., Plantago L., Ranunculus L., Rhinanthus L., Rorippa Scop., Rumex L.,
Salvia L., Trifolium L. Tlo 2 Buna (0,9%) marots: Atriplex L., Chenopodium L., Cirsium Mill.,
Crepis L., Eryngium L., Euphorbia L., Galeopsis L., Leonurus L., Lycopus L., Melilotus L.,
Sambucus L., Stachys L., Stellaria L. Pemra 69 ponis matots o 1 Buny (0,4%): Agrimonia L.,
Agrostis L., Arenaria L., Asperugo L., Astragalus L., Barbarea R.Br., Berteroa DC., Bromus L.,
CampanulaL., Carduus L., Centaurea L., Cerastium L., Ceratocephala Moench, Chaiturus Willd.,
Consolida (DC.) S.F.Gray, Convolvulus L., Cynosurus L., Daucus L., Dichodon Bartl. Ex Rchb.,
Echium L., Elytrigia Desv., Epilobium L., Equisetum L., Erigeron L., Erodium L'Her.,
Falcaria Fabr., Filago L., Galium L., Geranium L., Geum L., Gladiolus L., Glechoma L.,
Gypsophila L., Heracleum L., Herniaria L., Holosteum L., Inula L., Knautia L., Lathyrus L.,
Lavatera L., Leontodon L., Lepidium L., Linaria Hill., Lolium L., Lotus L., Medicago L.,
Melandrium Rochl., Mentha L., Myosotis L., Nonea Medik., Odontites Ludw., Pastinaca L.,
Persicaria Mill., Picris L., Pimpinella L., Poa L., Polygonum L., Potentilla L., Prunella L.,
Psammophiliella lkonn., Sanguisorba L., Senecio L., Tanacetum L., Taraxacum Weber.,
Thalictrum L., Tussilago L., Urtica L., Veronica L., Viola L.

Bceranosneno, mio amoditHa ¢pakuis cranoButh 140 Buai (60,3% Bim cHHAHTPOIHOT
(pakmii Ta 23,3% Bix 3araidpHOI KITBKOCTI BUABICHHUX BUAIB (IOpH), a aABEeHTHBHA — 92 BuAH
(39,7% Ta 15,3% BignosigHo). CHiBBiAHOIIEHHS MiX IUMH Tpynamu pociud — 1,5:1. Cepen
aroditHOi ¢pakuii 1oMiHyI0Th remianodity, ski MaooTs 52 Buan (37,1%), esamodita — 50
BuniB (35,7%), Bunaakosi amoditu — 38 Bumi (27,1). YV amBeHTHBHIN (pakiii nepeBakaroTh
apxeodita — 53 Buan (57,6%), a keHodiTn npeacrasneni 39 Buais (42,4%).

3ronnuk M.

GLOEOPHYLLUM ODORATUM (WULFEN) IMAZEKI SIK IHIUKATOP KOPIHHUX
CTAPOBIKOBUX AJIMIEBUX JIICIB B YKPATHCHKUX KAPITIATAX
Xapxiecvkuii Hayionanvruil yHisepcumem imeni B.H. Kapasina
matidan Ceoboou 4, 61022, Xapxis, Ykpaina
e-mail: m.zghonnyk@gmail.com

Zghonnyk M. GLOEOPHYLLUM ODORATUM (WULFEN) IMAZEKI AS AN INDI-
CATOR OF OLD NATIVE FIR FORESTS IN THE UKRAINIAN CARPATHIANS. The work
contains information on the distribution and indicator properties of a rare species of polyporoid
fungi - Gloeophyllum odoratum. Information on the protection status of the fungus in European
countries is given. Information about the substrate preferences of this species is analyzed.

Smuns 0ina (Abies alba Mill.) € ogHiero 3 KOPIHHUX JTICOyTBOPIOOYKX Hopix B Kapmarax.
Bona po3BuBaeThcs Ha Bucorax Big 270 mo 1200 M H.p.M. 3a TUIONIEIO, 10 3alHATA SITUIICBUMHU
JiepeBOCTaHaMu, B YKpaiHChKUX KapraTax BoHa ociiae ueTBepTe MicCIle cepel yCix IepeB, a cepen
XBOWHHX APYTe MICIle MICIs SITMHU €BPONEeHCchKOi (cMepekn). [IpoTe miomti KOpiHHUX SUTUIIEBUX
JICIB MOCTIHHO 3MEHIIYIOThCS. SITUIEBI Ta CMEPEKOBI JICH IHTEHCHBHO BHKOPHCTOBYBAJIHUCS
JIIOMUHOIO TIPOTITOM CTOJIITh, aJIe IXHE MTY4YHE BiJHOBIEHHS BinOyBasiocss HedacTo. Hanpukinii
XIX — XX CT. B ANUIEBUX JIICOCIKaxX 3a3BWyail KYJIBTUBYBaIIM CMEPEKY, 110 3a ocTaHHi 150-
200 pokiB mpu3BeNo A0 3MEHIICHHs Iwionli suuneBux jiciB Kapmar va 30% (Iencipyxk, 1964).
IIpuponHi suIEeBi AepeBOCTAHU B MEXKaX iX apeay yTBOPIOIOTh Pi3HOBIKOBI JIiCH 3 JOMIIIIKaMHU
rpaba, myba ta Oyka, o Hajmae iM OUIBIIOI CTIHKOCTI 0 Pi3HOMAHITHUX HECHPHUSATIUBUX
010JIOTIYHHMX Ta TE€OKJIIMAaTUYHUX YMHHUKIB. BogHOYAc MITydHI OMHOBIKOBI HACAPKCHHS STHMHH
HEYacTo POPMYIOTh CTAPOBIKOBI JIICH Yepe3 MepeadacHe BiAMUPAHHS.

Snuns Gina Mae MiHHICTE y 30epekeHHI 010pI3HOMAHITTS TiPCHKUX JIICiB, 30KpeEMa CIIyTye
cyOcTparoM ajist OaraThox BuiB rpubiB. OgHUM 3 HUX € MOBOII pinkicHuid Bug Gloeophyllum
odoratum (Wulfen) Imazeki, sknii MO>KHa BUKOPHUCTOBYBATH SIK IHIUKATOP KOPIHHUX CTAPOBIKOBUX
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snnuesnx sicis Kaprar. Lei BH € IpecTaBHIKOM TPYTOBHKIB 3 opsiaky Gloeophyllales. Horo
IUIOMIOBI TiJTa MAlOTh MPUEMHHN aHICOBHH 3amax, 0 3HAWIIIO BioOpaskeHHS Y HayKOBil Ha3Bi
rpuba.

Bun 3mateH po3BUBATHCS Ha JCPEBUHI XBOWHUX NEPEB — SUTUIIL, SUTMHU, iHOAI MOAPUHH i
HAaBITh COCHHU. AJIe 3aBXIH CyOCTpaTOM IS HOTO IIOMOHOIICHHS CITYTYIOTh BEIMKOBUMIpPHI cTapi
KOJIOAW Ta IHi. SIMMHM B HaCa/KCHHAX 3piIKa JOCATAIOTH MOTPIOHOTO I PO3BUTKY TpHOa BiK.
Bpaxosyroun 1ie, G. odoratum BUSBISETBCA 3MEOUTBIIOT0 Ha AEPEBHUHI CTAPUX SUTUID. 3aBISAKH
il BIACTUBOCTI BiH MOX€ CIYTYBaTH iHIUKATOPOM CTAapPOBIKOBHX SUTHIIEBUX JIICIB MPHPOIHOTO
TTOXOKCHHSL.

Gloeophyllum odoratum 3aHeceHnii mo YepBOHHX CHHCKIB HU3KH €BPOIEHCHKUX
kpain: Bemmxoi bpuranii (VU), Hanii (LC), Jlarsii (LC), Hinepnaunis (EN), Hopgerii (LC),
Typeuunan (VU). B VkpaiHi Bin 3apeectpoBanuii B Kapmarcekomy b3, [13 «[opraamy», a Takox
HamioHaNbHUX napkax «[ymynenmHa», «Kapnarcekuit», «CuneBup», «CxomiBebki beckummy,
«Yxancekuit» Ta «Yepemocrkuit»y. B sxoBHI 2022 p. mix vac BiasimyBanas HIII «Curboropay
HaMH OyJI0 3apeecTpOBaHO JIBa HOBUX JIOKaliTeTH G. odoratum, MO CBITYHUTH MPO HASIBHICTH B
MApKy KOPIHHUX SUTHIEBHX JIICiB.

Pobomy sukonano nio xepisnuymeom O.FO. Axynosa, K. 6. H., doyeHma Kageopu Mikonozii
ma ¢imoimynonoeii XHY imeni B.H. Kapasina.

3sarina C., Monactupcbka C.
IHBA3IMHI POCJIMHNA YPBAHO®JIOPU MICTA CTPUIA

JIpoeobuyvkuil Oeporcagnuti nedazoiunuil yHisepcumem imeni leana @panka
eyn. T. Lllesuenxa, 23, m. [[poeobuu, 82100, Yrpaina
e-mail: bio.him@dspu.edu.ua
Ziatina S., Monastyrska S. INVASIVE PLANTS OF URBAN FLORA IN THE STRYI
CITY. A study was conducted on species diversity, prevalence of invasive plant species in the
Stryi city. 27 species of plants belonging to 16 families and 26 genera were identified. Their abun-
dance, frequency of occurrence, bioecological and geographic characteristics were established.

OnHi€ero 3 akTyalnbHUX Mpo0iieM (QIOPUCTUKH € AociikeHHs ypoanoduopu. YpoaHizais
CTIpHsi€ CHHAHTpOMI3aIi1 (Iopu MICT Ta TX OKOJHIIb, IO PU3BOIUTH J0 MOPYIIECHHS TPO(IYHUX
3BSI3KIB, 3MCHIIICHHST 010pi3HOMaHITTS, Aeprafaiii oioeHo3iB Tomio (bimascekuit C.M., 2021).
[HBa3iliHI POCIMHU € CTINKUMH Ta KOHKYPEHTHO CHPOMOXHUMHU y POCIMHHUX YTPYINOBaHHSX,
3[aTHI PO3MOBCIOIXKYBATUCS IIBUAKO Ta MacOBO, XapaKTePH3YIOThCSI BUCOKUM aJalTalliiiHUM
norenuianom (IIporomonosa, 2019). 30ijblIeHHS PI3HOMAHITTS BUAIB 1HBA3iiHUX POCIHH,
IHTeHCHBHOCTI (OpMYBaHHS MOMYJAIIM Ta MIBHIKOCTI iX TOIIUPEHHS TMPHU3BOJUTH [0
TMOLIKOPKSHHS Ta 3HUIICHHS TPUPOTHUX eKOCHCTEM. TOMY aKTyanbHOIO TPOOIEMOIO ChOTOACHHS
€ TIPOBEJICHHS KOHTPOJIIO IIMX MPOILIECiB, CTBOPEHHS iH(pOpMaIiiHOT 0a3u Ta CKIIaiaHHs CIMCKIB
TaKuX BHIIB POCIHMH Ta iH(GOpPMYBaHHS HACElEHHS PO MOXKIJIMBI HACITIIKK PO3MOBCIOKECHHS
TaKUX POCIHH Ta 3aXoau 00poThou 3 HUMU Tomo (ixyx, 2019).

Ha tepuropii nocnimkenns y micti Ctpuii BusiBieHo 27 BHJIB 1HBa3iHHUX POCIHH, SKi
Hajexarb 10 16 pomud Ta 26 pomiB. JIOMiHYOUOI 3a KIJBKICTIO BHIIB € poauHa AMCTpOBi
(Asteraceae) — 7 BuniB (25,9 % Bix 3aranbHOI KiTbKOCTI BUIB); 3nmakoBi (Poaceae) — 3 Buau
(11,2 %); 3ouTtnuHi (Apiaceae), bobosi (Fabaceae) ta banb3aminosi (Balsaminaceae) — no 2
By (7,4 %). Poquuu Bunorpanosi (Vitaceae), ['peuxosi (Polygonaceae), Bep6osi (Salicaceae),
Kpomnusogi (Urticaceae), Caninnosi (Sapindaceae), [Togopoxuukosi (Plantaginaceae), bepizkosi
(Convolvulaceae), Xpecroupiti (Brassicaceae), lllupunuesi (Amaranthaceae), T yXxOKpOIHBOBI
(Lamiaceae), MaxoBi (Papaveraceae) npeacTaBieHi OTHAM BHIOM 1 CTaHOBIATH 3,7 %

3a yacom 3aHECEHHS nepeBaxaroTh keHohiTH — 16 BuaiB (59,3 % Bija 3arajabHOT KiIIBKOCTI
iHBa3iiHUX BUAIB); apxeoditu — 11 Buais (40,7 %)
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3a MOoXOMKEHHIM ITepeBaKar0Th BUAM IiBHITHOAMEPHKAHCHKOTO ToxomkeHHs (10 BumiB —
37 %); cepenzemMHOMOpCHKOTO (6 BUAIB — 22,2 %) Ta cCepea3eMHOMOPCHKO-ipaHO-TYPaHCHKOTO (3
Bumn — 11,2 %) moxomkenHs. CXimHOA31HCHKUN Ta KaBKa3bKHUI apeaiil HapaxoBYIOTh 110 2 BUAH
(7,4 %). Asziarcbkuii, Manoa3iiCbKHH, 3aXiIHOCEPEI3EMHOMOPCHKIN Ta HEHTPAIbHOA3IHCHKIH
apeayu ipeacrasieHi 1 npencrasaukoM (3,7 % ).

3a crymeHeM HaTypauizamii nepeBakaroTh arpio-emekoditun (12 Bumis — 44,5 %) Ta
enexo¢ita (10 BuaiB — 37 %). Arpiogitu Ta eprasioditu npencrasieni 2 sugamu — 7,4 %;
edemepodit HapaxoBylOTh | BuA, MO CTaHOBUTH 3,7 %. BinbmricTe iHBa3iHUX BHIIB POCIHH
yp6anodopu micta Ctpuit mogonanu E-6ap’ep — 17 Buais (63 %). Buais, siki nononamu F-6ap’ep
mentre — 10 sunis (37 %).

3arirpomopdoro nepeBakarots Me30ditn — 1 7 BuaiB (63 %), kcepoMe3odiTH MpeacTaBiIeHi
10 Bumamu (37 %).

Cepen XUTTEBUX (QOpPM iHBa3IMHWUX POCIHH IOCTIHKYBAaHUX TEPUTOPIH IEepeBaXKarOTh
tepoditi — 18 BuaiB pociun (66,7 %); panepoditi — 4 Buam (14,8 %), remikpunrtoditn — 3
Bumn (11,1 %), kpunroditu — 2 sumu (7,4 %).

OmiHIOIYM XapakTep TNOMIMPEHHS iHBa3iMHUX pOCIMH B ypOaHodmopi micra Crpuit
BCTaHOBJICHO, IO BEJIHMKA KUTBKICTH i3 HUX TpamaroThes 9acTto (10 BuniB — 37 %); cnopagudHo
3ycrpivarotses 9 BuniB (33,4 %); Buawy, siki mommpedi 3piaka (8 suais — 29,6 %).

Koaxosa A., lanunenxo €., Merajincoka I'., Tokapcbkuii /1.

BIUJIUB POCJIMH 3ACIHOKIMJIMBOL /IIi HA TIOKA3HHK PEAKTUBHOI
TPUBOXHOCTI B YMOBAX BOMBOCXOBUIIA
Yipaincekuii 0eporcasnuil ynisepcumem imeni Muxaiina [pazomanosa
syn. Ilupozoea 9, m. Kuis, 0105, Yxpaina
e-mail: anna.megalin@ukr.net

Kolkova A., Danylenko E., Megalinska G., Tokarskyi D. THE INFLUENCE OF SED-
ATIVE PLANTS ON THE INDICATOR OF REACTIVE ANXIETY IN BOMB STORAGE
CONDITIONS. It was show that the most effective plants for overcoming situational anxiety in
the conditions of a bomb shelter are tea from the roots of Valeriana officinalis (-13%) against the
background of increased heart rate. Cucumber tea reduces situational anxiety by 10% against the
background of increased heart rate. Under the influence of Ukrainian hawthorn tea, situational

anxiety decreases by 8% against the background of a decrease in heart rate.

[Tin yac BilichbkoBHX Jiii B YKpaiHi BHHHKae 0Oe3Jiu CTpeCcOreHHHX (DaKTopiB, Takux
SK 3ByKH curHany «PakeTHa HeOesneka», 3ByKH BHOYXIiB Ta HaBiTh MPOCTO IepeOyBaHHs B
6omO0cxoBuii. CTpecoreHHi (akTopu MOTIPIIYIOTH CTaH 370POB’Sl JIIONWUHH, BUKIMKAIOYH
nepeayacHe CTapiHHs, MOsiBa OC3COHHS, aKTHBIi3allis 0ararboX INIKiIJIMBHX 3BUYOK. BHHHKae
noTpeda y CTBOPEHHI JOJATKOBUX METOJIB 3aXHCTY HEPBOBOI CUCTEMH JIIOAMHH, TOMY METOIO
NPEACTaBICHOTO JAOCHTIHKEHHsS Oy/I0 BUBYCHHS BIUIUBY Yalo 3 KOpeHiB Valeriana officinalis L.,
Borago officinalis L., Crataegus ucrainica Pojark. Ha cCHTyaTHUBHY TPUBOKHICTB JTFOJMHN B YMOBaX
6omOocxoBuia. CUTyaTHBHY TPUBOXKHICTh BHU3HAYAJIM 3a JOMOMOTOI0 METOAA aHKETyBaHHS
Crinbeprepa-XaniHa. MeTosi BBa)KA€ThCS BaIAHUM, 3a HOTO JOMOMOIOI) MO)KHA BHU3HAYHTU
JIBa THIH TPUBOXKHOCTI (CHUTYaTHBHY Ta 0cOOUCTiCHY). TpuBoXHicTh 10 30 OaniB BBAXKAETHCS
HU3bKO10; 31-44 Ganu — noMipHOI0; Olbie 45 - BUcoKa. BpaxoBytouu MCMX0COMaTHYHI 3B’ SI3KH,
napasesibHO 3 BAMIPIOBaHHSIM TPUBOXKHOCTI, MU IIPOBOJIMIIM BUMIPIOBAHHS IYJIbCY 32 JIOIIOMOTOIO
nylbCOKcHMeTpy. Banepiana nikapcbka BUKOPHCTOBYETHCS Y POII 3aCIOKIMIIMBOTO 3ac0o0y, 110
i€ Ha IIEHTpaJIbHY HEPBOBY CHCTEMY Ta MOKpaIye poOoTy ceplis. PEeKOMEHIyIOTh MaljieHTaMm 3
JliarHO30M Oe3COHHSI, Pi3Hi BUIM HEBPO3iB, CTAHU HaIMipHOTO HepBoBOTO 30ykeHHs (["'apna C.B.,
2016). Oripo4HUK JIiKapChbKHi BAKOPUCTOBYIOTH SIK €()eKTUBHUIM CEHOTIHHUI Ta MPOTU3aNaIbHUI
3aci0, SKMi BIUIMBA€E HA POOOTY ceplis Ta 3MIIHIOE HEPBOBY CHCTEMY. PEKOMEH/IyIOTh MallieHTam,
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10 CTPaXXIAI0Th Ha HEPBOBI 3aXBOPIOBAHHS, 00JIi y IUTYHKY, 3aIIaJICHHS CEYOBUX MUISAXIB, TOJarpi
Ta IKIpHUX XBOpoOax. [ ykpaiHChKMH BUKOPHCTOBYIOTH IIPH 3aXBOPIOBAHHAX MiOKap/a, IpH
rinepToHiuHiit XBopoOi a00 pH HEPBOBO-TICUXIYHOMY 30yIKEHI.

Pesynprarn exkcriepuMeHTy cBigdaTh, mo y 8 3 10 pecnoHIeHTIiB, SKi BXKHUBa W dail 3
Banepianm mikapchkoi crocTepiraiocsi 3HIDKCHHS CHUTYaTHBHOI TpuBOXKHOCTI (Bim 3 mo 13
OJIMHUIIG ), OTHAK 3 IEBHUM IIiIBUIIICHHAM ITybey y 9 3 10 pecriornenTiB (Bix 2 10 20 OAUHUIIS).
OnHak, y cepeAHbOMY TPHBOXKHICTB yCi€el rpymH 3HH3MIAch Ha 13%. Yaii 3 oripoyHuKa JIiIKapChKOTO
3HHM3WB MMOKA3HUKH CHUTYaTUBHOI TpUBOXKHOCTI (Bix | 1m0 12 ommuump) y 7 3 10 pecroHneHTiB,
OIHAK 3 MEBHHUM ITiIBUIIECHHAM myabcy y 7 3 10 ywacHukiB (Bim 3 mo 13 omuamms). IIpore y
CepeHbOMY y TpyIIi, IO BXXMBaJa Yai 3 OTIPOYHHKA JIIKAPCHKOTO, IMOKA3HUKH TPHBOXHOCTI
3Hm3mncs Ha 10%. Yait 3 momy yKpaiHCHKOTO 3HM3MB IOKa3HWKH CHTYaTHBHOI TPHBOXKHOCTI
(Bix 3 mo 8 ommHNNE) y 9 3 10 pecrmoHIeHTIB, IPU BOMY CIIOCTEPIraiy 3HIKEHHS MOKA3HHUKA
YacTOTH CEpIEBHX CKOPOUYeHb Y BCiX pecrmoHneHTiB (Bim 2 mo 12 omwaump). OmHak, mpu
BXKMBaHHI Yalo 3 IOy YKPAiHCHKOTO PiBEHb yCepeIHHH MOKA3HUK CUTYaTUBHOI TPHBOXKHOCTI B
eKCIIepUMEHTAIbHIN TPyTIi 3HU3HUBCS JHmIe Ha 8%.

TakuM YMHOM, EKCIICPUMEHTAIIBHO JIOBEACHO, IO BCi AOCIIKYBaHI POCINHH BUSBIIINCS
e(eKTUBHUMH Ul TIOJOJAHHS CUTYyaTHBHOI TPHUBOXKHOCTI B yMoBax OomOocxoBuIna, aie
HaiOIpI eekTMBHUM € 4Yail 3 KopeHiB Basiepianu Jikapcbkoi (-13%) Ha (oHI migBHIIEHHS
YaCTOTH CEpIIEBUX CKOpOYEHb. Yal 3 OripodHmKa JIKapchbKOrO 3HMKYE MOKA3HUK CHUTYyaTHBHOI
TpuBOXHOCTI Ha 10% Ha (oHi 301IBIIEHHS MOKA3HIKA YaCTOTH CEPIIEBUX CKOpOUeHb. [1if niero
Yal0 3 MIOAY YKpaiHCHKOTO CHUTYyaTHMBHA TPHUBOXKHICTH 3HMXKYEThCS Ha 8% Ha (OHI 3HIKECHHS
YaCTOTH CEPIIEBUX CKOPOYCHb.

Konuk 5.

®JIOPUCTUYHUI AHAJII3 BOBOBUX CTEITOBUX ®ITOLEHO3IB
[IPMPOJIHOI' O 3AMOBITHUKA «MUXAMIIBCHKA IIJTUHA»
Cymcokutl HayioOHaNbHUL a2papHuil yHigepcumenm
eyn. I Konopamoesa, 160, Cymu, 40000, Vrpaina
e-mail: y_koplik@ukr.net
Koplyk Ya. FLORAL ANALYSIS OF LEGUMES OF THE «MYKHAILIVSKA TSI-
LYNA» NATURAL RESERVE STEPPE PHYTOCOENOSIS. A floristic analysis of the steppe
phytocenoses legumes of the Natural Reserve «Mykhailivska Tsilyna» was carried out and their
geographic, biomorphological and ecological structures were studied. The family Fabaceae is
represented by 22 species belonging to 15 genera. The most representative genera are Chamae-
eytisus, Trifolium, Astragalus, Coronilla, and Lathyrus. Perennial plants predominate in the le-
gume flora. Most legume species have a Euro-Asian type of distribution area. To the life form,
most species are hemicryptophytes.

CrenoBuii TpaBOCTii chopMOBaHHUil BUAAMH, 1[0 00 €AHYIOTh Y 3 OCHOBHI IPYITH: 3J1aKH,
0000BI Ta pizHOTpaB’s. I xoya BuaM pomunu Fabaceae HE € TOMIHAHTHUMH Y CKJIaJi CTEIIOBOI
POCIHMHHOCTI, BOHH JIOCUTH TIOIIUPEHI Ta MaIOTh BaXKIIUBE €KOJOTIYHE 3HAUCHHS JUISl CTEIIOBHX
exocucteM. Came ToMy (OIOPUCTHYHHIA aHai3 O0OOBHX SK OIHOTO 13 KOMIIOHEHTIB CTCIIOBHX
(bITOIIEHO3IB Y KOHTEKCTI PO3YMiHHS 0COONMBOCTEH X (DYHKI[IOHYBAHHS € aKTyalbHHM.

[Mix wac nOCHiPKEHHST POCIMHHOTO TOKPHUBY MPUPOJHOTO 3anoBifHuKa «MuxailiBcbka
LITMHA» HAYKOBISIMHU Y Pi3HU# yac Oyio onucano 6:113bk0 40 BuaiB 6060Bux (JIaBpeHko, 303, 1928;
Tragenko 1972,1973; binuk, 1974; Ilapaxoncbka, Tkauenko, 1984; Tkauenko, Jlucerko 2005;
Poninka, 2014., JlapioHos, 2022). Hamu y X0/l BUBUCHHS CTEMOBHX (ITOLEHO3IB MPHPOTHOTO
3aMoBiZIHMKA MPOTATOM BereramiiHoro cezony 2022 poky Oyio BU3Ha4eHO 22 BWAU POAMHH
Fabaceae, sxi nHanexamu 10 15 ponis. HaiiGinein penpesentatuBHUME € ponu Chamaecytisus,
Trifolium, Astragalus, Coronilla ta Lathyrus. AHaii3 TpUBaIOCTI )KUTTS BUAIB ponuun Fabaceae
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I0KAa3aB, 110 Y CTPYKTYPi MepEeBaKal0Th BUAN-0araTOpiYHUKY, Ha YaCTKY SKHUX Ipunanae 86,4 %.
Onuopiuanku ckiaagamd 9,1 %, a nBopiuauku — 4,5 %. Byno Takox BU3HAUEHO, IO Cepel BUIIB
NepeBaXkalii CTPH)KHEKOPEHEBI OaraTopivHi TpaB’sHUCTI pociauHu (63,6 %). OkpiM Toro, y CKiIafi
¢itorieHo3iB Oyno Bu3HaueHO KopeHeBwiHi (Vicia cracca L.), 6ynp0oyTBOproroui (Lathyrus
tuberosus L.) Ta cronmoHoyTBopiotodi (Trifolium repens L.) Garatopuni Bumu. YarapHUKHU Ta
HaTliBYarapHUKA OyJiM MpeCTaBlieHI TakuMU BumaMu sik Chamaecytisus ruthenicus (Fisch. ex
Woloszcz.), Genista tinctoria L., Ononis arvensis L. HamipyarapHuku Ta 9arapHUKA 0COOIINBO
TIOIIUPEHI y MeXaX a0CONIOTHO 3allOBiHOTO CTemy, A€ BiICYTHS Oynb-ska aHTPOIIOTECHHA
JisUTBHICTH. BiOpi3HOMAHITTS TOCTIHKYBAaHUX CTEIIOBHUX (DiTOIIEHO31B BKIIFOYAJIO TAKOX 1 JKUTTEBY
(bopmy —nepeBo, 30kpema, Robinia pseudoacacia L. JlaHniA BUA ITUPOKO MOMTHPEHIHA Y TiCOCMyTaxX
mo0NIM3y TPUPOAHOTO 3aMoBiMHUKA «MHXalIiBChbKa LUTHHAY, Yepe3 1o OyB 3aHECEHHH 1 Ha
3anoBinHy Teputopito. [Ipu Bu3HaueHHI reorpadivyHoi cTpykTypu ¢iopu 6000BUX (BiAMIOBIIHO
no xmacudikarmii I. Moii3ens) Oyno BHABICHO, IO HAHOUTBIITY MPENCTaBICHICTh MAlOTh BHIH
€BPOA3iaTCHKOTO THILY apeaiy, 9acTKa SKHuX ckiamae 45,5 %. €Bponelcbkuil TUI apeany Maiu
31,8 % mpencraBHuKiB 6000BUX, €Bpocnbipcbkuit — 18,2 % it amepukaHcbkuit — 4,5 %. B xoni
aHaiizy 6ioMopdororiyHOi CTPYKTYpH (hriopu 60060BUX OYyII0 MPOBEACHO aHAII3 KUTTEBUX (OPM
BHAIB BixnoBinHO no kinacudikamii K. Payrkiepa. Tak, Bumu-remikpuntodita cxiagamm 63,6%
(14 Bunis), Hanodanepoditu — 13,6% (3 Buan), kpunrodita — 9,1% (2 Buan), Tepodita — 9,1%
(2 Buan) Ta dpanepoditu — 4,5% (1 Bux). AHaNi3 EKOIOTIYHOT CTPYKTYpPH MTOKA3aB, 0 KcepodiTh
y cTpyKTypi driopu 6060Bux crxnamamu 13,6%. Kcepomeszoditu ckmanamm 27,3%, a HalblbIa
yacTKa npunanana Ha Me3odpita — 50%, 1o € TUITOBUM IS BHIIIB 6000BUX.

Takum umHOM, y (iopi 6000BHX CTENMOBUX (DITONEHO3IB MPHUPOTHOTO 3aMOBiTHUKA
«MuxaimiBcbka IUIMHAY TepeBakall OaraTopiyHUKH. BiTbIIicTh BHAIB MalH €Bpoa3iaTChKUN
THT apeay. XapaKTepHO IMepeBaKaHHA TeMIKpUNTOQITiB, a HasBHICTH HaHO(aHEPODITIB Ta
(anepodiTiB MOB’s3aHA i3 BUAOBUMHE 3MiHaMH, [0 BUKJIMKAHI CYKIIECIHHUMH MIPOIleCaMH depe3
MOPYIICHHS PEXKUMY MiATPUMAHHS CTEITy.

JlaBpinenko K.

CO30JIOI'TYHA OLIHKA ITPUPOJJHUX BIOTOIIIB
BACEMHY PIYKU CUHIOXA 3A PAPUTETHOIO KOMITOHEHTOIO

Incmumym 6omanixu imeni M I Xonoonozo HAH Yxpainu
eyn. Tepewenkiscora, 2, 01601, m. Kuis, Yxpaina
e-mail: lavrinenkokaterina97@gmail.com

Lavrinenko K. SOZOLOGICAL ASSESSMENT OF NATURAL BIOTOPES OF THE
SYNYUKHA RIVER BASIN BY A RARE COMPONENT. We revealed that the natural bio-
topes of the Synyukha river basin are represented by 26 types according to EUNIS classification.
In vegetation plots of nine of these types of biotopes we noted 21 rare species. The most sosologi-
cally valuable types of biotopes are R1B, R12 (by absolute number of species) and S36, H31, R12
(by frequency of occurrence of rare species).

baceiin piuku CHHIOXA € HIHHUM OCEpPEIKOM BIJIHOCHO J1I0Ope 30epesKeHOr0 MPUPOJHOTO
POCIIMHHOTO TIOKPUBY. HasiBHICTh YMCICHHUX TPaHITHUX BiJICTIOHEHb Ta PO3TAIIyBaHHS Ha MEXI
JIBOX TIPUPOJIHKUX 30H (JIICOCTEMY i CTEIy) 3yMOBIJIM 3HA4YHE PIZHOMAHITTS IPUPOTHHUX G10TOIIIB.

ITpotsrom 2021-2022 pp.. Hamu BUKOHAaHO 450 MOBHUX re000TaHIYHUX OIKCIB y OaceiiHi
p. Cuntoxa. JogatkoBo 110 aHaiisy 3aiydeHo 65 ommciB 3 JiteparypHux jmxepen (Kysemko,
2012; Kopotuenko Ta iH., 2009). IlouaTkoBuii HaOip JaHWX BKJIOYAB 515 reoboTaHIUHUX
OIMCIB PI3HMX THUMIB pOCIMHHOCTI. Bci ommcu Oynu 3aHeceni y 06a3y nmanux Turboveg
(Hennekens, Schaminée, 2001) Ta ekcioptoBani y nporpamy Juice (Tichy, 2002) s mogansmoi
00poOKu. [y BU3HAUCHHS NPHHAJICKHOCTI re000TaHIYHHUX OITUCIB J0 MEBHOTO THITY 0ioTOITy
Ha mepiioMy erami Kiacudikamii Bukopucrano excneprHy cuctemy EUNIS (Chytry et al.,
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2020). Mu 3acrocyBamu ekcneptHy cucreMy EuroVegCheklist (Mucina et al., 2016) mis
BiTHECEHHS OMKCIB J0 MEBHOTO KIIACy POCIMHHOCTI. BukopucToByroun nasi 1miei kmacudikarii,
a TaKoX TPOAHANI3YBABIIM MIarHOCTHYHI BHIH, CTPYKTypy YIPYIOBaHb Ta TOPIBHSIHHSA
3 JiTEepaTypHUMH BiIOMOCTSMH MH OTpUMasd OiTbIn TouHy kiacudikamiro 6ioromiB. Beporo
oTpuMaHo 32 KI1acTepH, cepesl sSIKMX HaiOUIbIy 4acTKy cTaHOBIATh Oiotonu Ty R1B (20%) —
KOHTHHEHTAJBHI CyXi TpaB’sHi yrpynoBanHs (cripaBxHi ctern) i R1A (16%) — cyxi 6araropiusi
TpaB’siHI KajbLediTHI yrpynoBaHusa (jtyuHi crenu). JlocuTs 1o0pe npencrasieHi 6i0TOMU THITY
R12 (6%) — pocnuHHICTD 3 TOMiHYBaHHSIM KPUIITOTaMHHUX 1 OTHOPIYHUX POCIIMH Ha CHITIKAaTHUX
BifcnoHeHHsX (merpoditHi crenn) 1 H31 (6%) — (OioTomu KucamMx crimikaTHUX mopin). Onwmcy,
sIKi OynHM BiTHECEHi O OI0TOMIB aHTPOIOIEHHOTO MOXO/PKEHHS, a TAKOK Ti, IO 3aJTHIIFINCH
HeksIacu()iKOBaHUMH Ha [IbOMY €Talli 0 MOAAJBIIOr0 aHaji3y He BKJIIOYaIIH.

Mu npoaHaiizyBaiy 0i0TONH 3a PAPUTETHOI KOMIIOHEHTOI (NIOPUCTUYHOTO CKiamy. Y
LOMY JIOCJI/DKCHHI IO PapUTETHUX MH BiJTHOCHMO BUIH, 3aHEeCEH] 10 UepBOHOT KHUTH YKpaiHu
(Himyx Ta in. 2009), Pe3omromii 6 beprucekoi kouBenmii (Council of Europe, 2011), a Takox
BY3BKOJIOKJIFHI eHJIeMiuHi BUAX. Beporo y BiniOpannx onmcax OyB BigmideHui 21 papureTHHiA
BUJ (TpH 3 HUX € Bumamu 3 Peszomrorii 6 bepucrkoi Konsenii, 19 — 3aneceni 70 YepBoHOT KUTH
VYkpaiHu, TpU BUIH € By3bKOJOKAIbHIUMHU €HJIEMiKaMK I'PaHITHUX BiJICIOHEHb [IpHIHINIPOBCHKOT
Bucounnn). Cepen 26 tuniB npupoaHux OiortomiB GaceiiHy p. CHHIOXa papUTETHI BUAM Oyiu
BigMiueHi ymine y 9 3 Hux. Haiibinpia abCoII0THA KUTBKICTh PAPUTETHUX BUJIIB BiIMIYCHA IS
cnpapxHix creniB R1B (12 BuxiB) Ta nerpoditHux creniB R12 (8 BuuiB), a HaiiBuia yactora
TPAIUITHHSL PAapUTETHUX BUIIB — JUII HU3BKUX CTEMOBUX uarapHUKiB S36 (75%), OGioTtomis
kuciux cuitikaraux nopix H31 (63%) Ta nerpoditaux creniB R12 (63%). Cepen nocmimpkeHnX
papUTETHUX BHUJIB BiCIM BUSBHJIM BY3bKY CKOJIOTIYHY BaJE€HTHICTb, OCKIIBKH POCTYTh JIHIIE
B omHOMY THmi Oiotomy (Adonis vernalis, Angelica palustris, Elytrigia stipifolia, Epipactis
helleborine, Fritillaria meleagris, Klasea lycopifolia , Scopolia carniolica, Stipa lessingiana,
Tulipa hypanica). Halimmpiry ekoJoTigHy aMIUTITYy MatoTh Stipa capillata i Pulsatilla pratensis,
o0 Oyny BiAMiYeHi y IT’SITH 1 YOTUPHOX THIIaX OiOTOIIB BiAIOBIAHO.

Ha ocHOBI pe3ynbTariB aHaIi3y 0i0TOIIIB 32 PAPUTETHOIO KOMIIOHEHTOIO Ta JAHUX MTOJIBOBUX
JOCTiKeHb B Mexkax Oaceitny p. CuHroxa Oyio oOpaHo HaHOUIBII CO30I0TIYHO I[iHHI IPHPOIHI
JUIISTHKH, Ha SIKHX 3aIUTAHOBAHO CTBOPEHHS PANY 3aKa3HUKIB.

Meradginceka I'., Bituk 7K., Ckiounbka B.

INOPIBHAJIBHA [IUTOCTATUYHA AKTUBHICTbD
JEAKNX BUJIB POJAVHUN KAITYCTAHI

Yrpaincokuii 0Oeporcasuuil ynisepcumem imeni Muxaiina /[pacomanosa
eyn. [Tupoeosa 9, m. Kuis, 0105, YVrpaina
e-mail: anna.megalin@ukr.net

Megalinska G., Bilyk Zh., Skibitska V. COMPARATIVE CYTOSTATIC ACTIVITY
OF SOME SPECIES OF THE CABBAGE FAMILY. Comparison of the cytostatic activity of
representatives of the cabbage family was carried out by comparing the coefficients in the trend’s
equations. Trends were plotted in the coordinate system: concentration of the investigated sub-
strate/number of lateral roots in relation to the control. The fruits of lunaria are close to the fruits
of white mustard in terms of their cytostatic effect and are half as active as cabbage leaves.

JlyHapiss oJHOpiYHA IIMPOKO KYJBTHBYEThCS B arpoleHo3ax, TOMY ii €K3eMIUISIpU BCe
yacTilie 3ycTpivaroThess B okonuisix KueBa Ta B nmeskux wmicusx KuiBchkoi oOnacrti. Hamu
3HalJIeH] JIOKaJIITeTH nboro Buay Ha cxmiax KuiBcekoro mopst B paiioni Crapux Ilerpisuis,
a TakoX B npubepexHiit 30HI p. lecHu B paitoni PoxuiB. 3a manmmu I'pomsuuchKOTO A.M.
(1992) ximiuam# cknax 1iei pocnuHU poauHU KarmycTsHIX BHBYCHHH HEHOCTaTHRO. Ha aymKy
Hposnoroi I.JI. (2019) HeoOXigHO pO3MHPIOBATH ACOPTHMEHT (iTOIpENapariB Ta MOMOBHIOBATH
ohiIMHATIBHY MEIULIUHY HOBHMH JIKapCHbKHMH DOCIMHAMH, 30KpeMa IepCIEeKTHBHUM
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BUAOM aBTOp BBaxae JlyHapito omHOpidUHY. SIKIIO BHKOPHCTOBYBAaTH (DiTOr€HETHYHHH METOA
JUIA BUBYCHHS (Di310JIOTIYHOI aKTUBHOCTI JyHapii OIHOPIYHOI, TO MOXKHA OYiKyBaTH, IO IS
POCIIHA MICTUTH CIIOIYKH CipKH, K 1 iHIII BHIM poanHHU Brassicaceae i ToMy MoXke BOJIOIITH
LUTOCTUMYJIIOBAJIBHUMH BIACTUBOCTSIMU.

ToMy METOFO IPEACTABICHOTO TOCIIHKEHHS OyJI0 BUBYCHHS MOPIBHSUIBHOT IATOCTATHYHOT
aKTMBHOCTI TWI0AIB ripuuii Ounoi (Sinapis alba L.), nuctkiB kamyctu OinokauanHoi (Brassica
oleracea L.) Ta mioniB 1 maroHiB JiyHapii onHopiunoi (Lunaria annua L.).

[{uTocTaTnvHy aKTUBHICTH JOCIIKyBanu MetooM [Banosa B.b. CyTs MeTomy Oa3yeThcst
Ha iHriOyBaHHI MITO3y NIpH YTBOPEHHI OIYHMX KOPEHIB, NMPH I[LOMY PICT TOJIOBHOTO KOpPEHS
rajJbMy€eThCs, a IudepeHIianis KIITHH TPUBaE. BUXiHMIA pO3YMH roTyBajIM 3 pO3paxyHKy 5 I Ha
100 Mt Bozn, TOTIM 31iHicHIOBaIH po3BeaeHHs Bix 50 10 450 mr/mit. 10 HACIHUH IPOPOIITYBaH B
KOXXHOMY BapiaHTi po3BeAeHHs. KoxXHMIA JOCTiT IPOBONMIN Y TPUKPATHIH ITOBTOPHOCTI.

Sk cBiguaTh pe3ynbTaTH EKCIIEPUMEHTY, BOOHHUM EKCTPAKT IUIONIB JIyHapil BHABISE
BJIACTHBOCTI CTUMYyIsTOpa mporidepamii. IIpun BCiX TECTOBHX KOHIIEHTPAILISX CIIOCTEPIraJocs
30UTBIICHHS KiTBKOCTI GIYHMX KOPEHIB, IO € IMOKa3HUKOM CTHMYJIALIi MITO3y Ha PiBHI KIIITHH
nepukity. B mexkax xonnentparii Big 200 10 450 Mr/mul IHTEHCHBHICTh MITOTHYHHX IIOILTIB
301bITyBaiacs Ha40-60% BinHOCHO KOHTPOIHO. L e pakT CBIAUUTS, 1110 TUTO0BI 00OJIOHKHU MIiCTATh
PEUYOBHHH CTUMYJTIOIOUOT [IiT, SKUMH 3T1IHO JITEPaTypHUX JaHUX MOXKYTh OyTH MIKPOEJIEeMEHTH Ta
noJyicaxapuay. BopHa BUTSDKKA 3 MAroHiB JiyHapil JIEMOHCTPYE LMTOCTATUYHY aKTHUBHICTh IPH
koHneHTpanii 150 mMr/mi. SIKkiio aHamiyBaTH piBHSHHS TPEH/IB, TO MOKHA CTBEP/PKYBaTH, IO
xoeimient 0,091 mae muTocoBe 3HaUSHHS 1 1€ CBIAYHMTH NPO CTUMYJIOBAJIBHUNA €(EeKT IUIOMIB
Jlynapii. Ananoriyauii KoedilieHT B piBHSIHHI TpeHIy Ais maroHiB JlyHapii omHopiunoi — 0,236
Ma€ Bii’€eMHE 3Ha4€HHs, [0 CBIAYHUTH IIPO TalIbMyBaJIbHUN e(eKT i€l cupoBuHH. [lopiBHIHHA
LUTOCTaTUYHOI aKTUBHOCTI IArOHIB JIyHApii OAHOPIYHOI 3 aHAJIOTIYHUM ITOKa3HHUKOM BOIHOTO
eKCTPAKTy 3 JIICTKIB KaITyCTH OUIOKAYaHHOI CBiNYaTh, IO ITATOHU JYHApii BUCTYHAIOTH OLIBII
AKTHBHAM ITUTOCTATHKOM 1 TPHUTHIYYIOTh MITOTWYHUI TOALT Ha piBHI KoHHeHTparmii 150 mr/
M. BogHUI eKCTpakT 3 NHUCTKIB KaIlyCTH BUSBUB aM(pOTepHY Hifo Ha Mito3. [Ipn xoHIeHTpamii
10 300 mr/mi cnioctepiraerbesi epexT cTuMyisiii moaiay kiiThH. [TOpiBHSHHS LUTOCTaTHYHOL
AKTUBHOCTI IUIO/IB JIyHapil OIHOPIYHOT Ta IUIOAIB Tipuuili O17101 CBIAYHTB, L0 IIIOAN 000X POCIHH
ponunn KamycTssHUX BUCTYHAIOTh CTUMYJISITOpaMu nipostidepartii.

[TopiBHSIHHA CTHMYITIOBAJILHOT aKTUBHOCTI TPhOX BHUJIB POJAMHU KamycTsHHX CBiIUUTBH
Ha KOPHCTbH TUIOJIB JIyHApii, 1[0 MOXKE BUCTYNATH apryMEHTOM JI0 BBEACHHS JIyHapii y CIHCOK
(hapMakoneHHUX POCIIHH.

MicskoBa O.

[TPOITO3ULIIT IOJI0 VJIOCKOHAJIEHH ST ®YHKI[IOHAJILHOTI'O 30HYBAHHS
PETTOHAJILHOI'O JIAHJITA®THOI'O ITAPKY «CEMMCBKHI»
Inemumym 6omaniku im. M.I. Xonoonoeo HAH Ykpainu
eyn. Tepewenxiscoka, 2, m. Kuis, 01004, Ykpaina
e-mail: lena.miskova.enot@gmal.com

Miskova Q. PROPOSALS FOR IMPROVING THE FUNCTIONAL ZONING OF
SEYMSKYI REGIONAL LANDSCAPE PARK. A study of the distribution and general condi-
tion of populations of rare plants of Seymskyi Regional Landscape Park was conducted. It is pro-
posed to include the 10 most valuable sites in the protected zone of the park. It is also suggested to
expand the boundaries of three reserves to optimize functional zoning, as well as the preservation
of plants and their habitats related to the European, national, and regional levels of protection.

VYkpaiHa, sk KpaiHa-y49acHHUK, 1Mo npuemHanacs mo Pesomtomii Kordepenmii OOH 3
6iopizHOMaHITT: (2022) 30608’ s13amack 10 2030 poxy 30inbmmTH Bigcotok [13®. [l mocsirHeHAS
1i€1 METH BaXXITUBUM € SIK CTBOPEHHS HOBUX 00’ €kTiB [13®, Tak i po3MmmpeHHs MeX Ta OIIAMi3allis
30HYBaHHS BXKE ICHYFOUHX.
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Perionaneuuii nangmadrauil napk «CeiliMcbkuit» posramoBanuii B KoHoroncbkomy
paitoni Cymchkoi obmacti, ctBopenuit y 1995 p. Ha rtwiomi 98857,9 ra i3 3emens AepikaBHOT
Ta KOMYHaJbHOI BJIAaCHOCTI 0O€3 BWIIyYEHHS iX Yy 3€MIJIEKOPHUCTYBadiB, 3 METOI0 OXOPOHH Ta
BIITBOPEHHS LIHHUX MPHUPOIHHUX KOMIUIEKCIB i mpupoanux o0’exriB ([Ipoexkt opranizauwii...,
2017). 3a ¢yHKIiOHATBPHUM 30HYBaHHSIM BHAiIeHO 3anoBinHy (1687,58 ra; 1,7 % Bing mutom
nmapkKy), peryapoBanoi pekpeaii (3143,38 ra; 3,18 %) i rocomapcsky (94026,94 ra; 95,12 %)
30HM napky (boituenko ta iH., 2016). BiamoBigHo 10 pekOMEHIAIIIH MO0 OpraHi3amii TepuTopii
perioHanpHUX JaHAMAGTHUX TMApKiB, IUIOMA 3amoBigHOI 30HM Mae craHoButH 10-20% Ta
BKJTIOYATH TEPHUTOPIi, e MAKCHMAIIEHO 30€pEKeHi Y MPHUPOTHOMY CTaHi (QIOPUCTHIHI KOMIUIEKCH
(Anpgpienko Ta iH., 1996).

3 2018 p. mpoBOAMTECS CcHemiadbHE TOCTiKEHHS (BIOPH MMapKy, 30KpeMa BCTAaHOBICHO
BUJIOBHI CKJIaJ PapUTETHOI KOMIIOHEHTH. BUSBICHO HOBI JIOKANITETH BH[IIB, 3aHECEHHX JIO
UYepBonoi kuuru Ykpainu, Pesomrouii 6 Beprcbkoi konBeHuii, €Bpomneiicbkoro YepBoHOro
cnucky Tta Ilepeniky perioHanbHO pigkicHux pociauH CyMcbkoi o0niacTti, NpoaHalli3oBaHO
3araJibHUil CTaH IXHIX TOmynsnid. BumineHo mepcrnekTuBHI Ta HaliiHHIm 00’ektu: 1) yp.
CrnamanchbKuii Jiic, e HaMu 3ahikCOBaHi HAROUTBINI MOMYIAIT opXinHuX: Epipactis helleborine
(L.) Crantz., Platanthera chlorantha (Cust.) Rchb., Neottia nidus-avis (L.) Rich., a Takox
Lycopodium annotinum L., Lilium martagon L., Pulsatilla patens (L.) Mill.s.l., Campanula
persicifolia L., Corydalis intermedia (L.) Murat, C. cava (L.) Schweigg. & Koerte, Dentaria
quinquefolia M. Bieb., Digitalis grandiflora Mill., Iris hungarica Waldst. et Kit.; 2) myka B
Meanzpi p. Ceiim (c. XapiBka): HaOunbma omymnsist [ris sibirica L. 3a yuacti Gladiolus tenuis
M. Bieb. B yrpynosanHsi; 3) yp. Yammuacskwmii Jic (cena Yammmmi Ta Ilepecunkm): Epipactis
helleborine, Lilium martagon, Pulsatilla patens, P. pratensis (L.) Mill. s.1. Digitalis grandifiora,
Iris hungarica, Jurinea cyanoides (L.) Rchb.s.l.); 4) yp. O6ipok (c. yxauiBka): Iris hungarica;
5) kB. 1, 2, 3, 23 HoBomyrtuHchKkoro Jicuunrea (c. HoBomytun): Pulsatilla patens, Lilium
martagon, Epipactis helleborine, Digitalis grandiflora, Campanula persicifolia; 6) nyka B
Mikpiuui Celim-JIro6ka (M. IlyTuBnb): HaibOinbma nonyssuis Gladiolus tenuis, 7) Gonorucra
nyka (c. CrpineHukn): Gentiana pneumonanthe L.; 8) o3epa mo6in. c. Jlrooutose: Nymphaea
alba L. 9) yp. CkynocoBo (c. CkyHOcoBO): Epipactis helleborine, Digitalis grandiflora; 10)
nyka rmoo. c. Yymaxose: Gladiolus tenuis, Iris sibirica. IIponlOHy€TBCS TaKOXK PO3MINPEHHS MEX
icCHyrouMX 3aka3HukiB: 1) «Mapuns» (yp. Mapuus, c. llepouniska): Allium ursinum L., Scilla
bifolia L., Corydalis intermedia, Dentaria quinquefolia; 2) «Mytuachkuit» (c. Tprmyxoxs):
Neottia nidus-avis, Epipactis helleborine, Iris hungarica; 3) «IIpucetimiBcrkuit» (c. O3apudi):
Epipactis helleborine, Gladiolus tenuis, Anacamptis palustris (Jacq.) R.M.Bateman, Pridgeon &
M.W.Chase.

HaranbHuMu 3aBHaHHAMH JUIS ONTUMI3alii (YHKI[IOHAJBHOTO 30HYBaHHs IapKy €:
po3po0Ka OOTPYHTYBaHHS HOBHMX Ta PO3IIMPEHHS MEX ICHYHOYHMX 3aKa3HHKIB; ITirOTOBKA
MEHEKMEHT-TUIAHY CTaHy MOIMYJSNil PIIKICHUX BUIB POCIHH; MOCTIHHMHE MOHITOPHHT CTaHY
papUTETHOT KOMIIOHEHTH.

Hogroponceknii A.!, Tronosa T.!, lyka A.?

IMEPIIT BEPU®IKOBAHI 3HAXIJIKN ®ITOITATOT'EHHOI'O T'PUBA FUSARIUM
SAMBUCIUM FUCKEL HA ACER NEGUNDO L. 3 XAPKIBCHKOI OBJIACTI
! Xapriecokuil nayionanvhutl ynieepcumem imeni B. H. Kapaszina
Maiioan Ceob6oou, 4, m. Xapxie, 61022, Vrpaina
2 Vuisepcumem imeni Aoama Miykesuua
Wieniawskiego 1, 61-712 Poznan, [lonvwa
e-mail: andreynovgorodsky@gmail.com

Novgorodsky A., Tiupova T., Duka A. THE FIRST VERIFIED RECORDS OF PLANT

PATHOGENIC FUNGUS FUSARIUM SAMBUCIUM FUCKEL ON ACER NEGUNDO L.
FROM THE TERRITORY OF THE KHARKIV REGION. As a result of a molecular genetic
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study of two fungal cultures from the Kharkiv Region (North-East Ukraine), they were identified
as Fusarium sambucinum. Current views on Fusarium and fusarioid fungi are given.

Fusarium Link — BeJIMKHi, reTeporeHHUH 1 Iy)Ke CKJIQJIHUIA y BUBUEHHI PiJi CyMYacThX
rpubiB. IlepeBaxkHa OimbIIICTh HOTO NPEACTaBHUKIB € (iTOMaToreHamu, 30KpemMa Ha
CLUIBCHKOTOCTIONAPCHKUX pociuHax. Jleski BUIU € mpoxyleHTaMu HeOe3MeYHUX Ul JIIOIUHU
MikoTokcHuHiB. [Tonpu 1e, pia A0CI 3aIMIIA€THCS HEAOCTATHBO AOCIIIKSHUM.

Buau, 1mo Hajgexare 10 IOIO POAY MOXKYTh MaTH KapAWHAIbHI BIAMIHHOCTI Yy
MopdosnoriuyHux, (i3ioN0riYHMX 1 eKOJOTIYHUX XapakrepucTukax. [TokazaHo, 0 MpH 3HAYHIN
noAi0HOCTI HECTATeBHX CIOPOHOIIEHb (aHamop(), ix cymyacti crafil (TemeoMopdu) € ayxe
pisHomaHiTHUMHU. [l imeHTHdiKanii ¢y3apiiB HEAOCTATHHO BHUBUEHHS YUCTUX KYJIBTYp 1
MIKPOCKOIIIYHUX O3HaK, a 000B’SI3KOBUM € TPOBEJICHHS aHANi3y MOCIIIOBHOCTEH HYKJICOTH/IIB
y NMEBHUX I'eHax.

B pesynbrari MoneKyJIspHO-TEHETHUHHMX JOCHI/DKeHb 19 MapkepHuX TeHiB, Oyio
JIOBENIEHO, 110 MiJl Ha3BOI «Fusariumy» KpUEThCs IoHaiMeHIIe 20 cropiJHEeHHX, a00 OKpeMHUX
ponis rpu6iB (Crous et al., 2021). Bunu Fusarium y By3bkomy ceHci (Fusarium sensu strictu)
XapaKTepU3YyIOThCs crateBuMu Mopbamu tuny Gibberella. HemonaBHo, micis MpOBEICHHS
peBi3ii, HOBUM THUIIOM poay Oyno obpano Bupn Fusarium sambucinum Fuckel (nom. cons.) i3
cymuactoro cramieto Gibberella pulicaris (Fr.) Sacc. CykymHICTb BUIIB, sKi paHilie Oy/IH BiIoMi
sk Fusarium, Hapa3i Ha3uBarOTh Gy3apioiqaumu rpubamu: https://www.fusarium.org.

VY 2011 p. y MenbOypHi OyJ10 IpOroiocoBaHO 3a OHOBIIEHY BepCito MIKHAPOIHOTO KOJEKCY
HOMEHKJIaTypHu Bojopocrteid, rpubiB i pociun (International Code of Nomenclature for algae,
fungi, and plants), sika nepenbavae, 1110 y BUAIB TPUOIB 3 IIICOMOP(PHUM KUTTEBUM LIUKIOM MOXKE
OyTH JHIIIE OJHA JIATHHChKA Ha3Ba. 3apa3 KOPEKTHOKO HA3BOW BUAY € Fusarium sambucinum, a
Gibberella pulicaris 3BeneHa B CHHOHIMH.

VY Bepecni 2021 p. npu I0CIIHKEHHI YUCTUX KYJIBTYp IpUOiB, BUIIEHHUX 3 TUIOYOK Acer
negundo L. B oxomuisix M. XapkiB (PJIIT «CoxonbHuku-ITomipkn» Ta okonuili ¢. JI030BeHbKH,
XapkiBcbka 001acTh, YKpaiHa), Hamu OyJI0 OTPHMaHO [Bi KyibTypu (y3apis. AnHaii3
nociigoBHoctel HykieotuaiB ITS-periony pubocomanbuoi JIHK cBigunTh, 1O KynbTypu
Hanexarb Buay Fusarium sambucinum. 1leli BUJ YTBOPIOE BEIWKHIA BHJIOBUH KOMIUIEKC
(FSAMSC) i moeaHye rpymmy MiKOTOKCHKOT€HHHX BHIIB, 1[0 € HECIICIIai30BAHUMH [TaTOreHAMU
pocnuH. F. sambucinum iHOOI MOXe ICHYBartd sk camporpod, eHnoTpod abo HaBiThb MarH
MYTYaJiCTUYHI BIIHOCHHH 3 ACIKMMHU PoAMHAMH pociuH. [epbapHi 3pasku rpuda CWU (Myc)
AS 8265 ta 8290 inceposani B HaykoBuii Mikonoriunuii repoapii XapKiBCbKOTr0 HalliOHAJILHOTO
yuiBepcutety imeni B.H. Kapazina. Hamii 3pa3ku € nepunmu Bepu(ikOBAaHUMH 3HaXiJKaMH
BUly B YKpaiHi.

Pobomy euxonano nio xepisnuymeom O.FO. Axynosa ma O.1. 3inenka, x. 6. H., Ooyenmia
Kkagedpu mixonoeii ma gimoimynonozii XHY imeni B.H. Kapasina.

Hogocan A., Ky3bmimuna I.

CYYACHUI CTAH BOJHUX I TIPUBEPEXXHO-BOJHUX BUJIIB CY JMHHUX
POCJIMH CEPEJIHHOI TEUIi PIYKU TYPIS (KOBEJIbCHKUI PAVIOH,
BOJIMHCBKA OBJIACTD, YKPATHA)

Bonuncokuil nayionanvhui ynisepcumem imeni Jleci Yxpainku
npocnexm Boni, 13, Jhyvk, Bonuncvka oonacmo, 43025
e-mail: alinanovosadl5@ukr.net, irikuz@ukr.net

Novosad A., Kuzmishyna I. CURRENT STATUS OF AQUATIC AND COASTAL WA-
TER SPECIES OF VASCULAR PLANTS IN THE MIDDLE COURSE OF THE TURIA RIVER
(KOVEL DISTRICT, VOLYN REGION, UKRAINE). As a result of field research during the
growing seasons of 2020-2022, 94 species of aquatic and coastal-aquatic vascular plants were
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found in the middle course of the Turia River within the boundaries of the Kovel district of the
Volyn region (Ukraine). The proximity of asphalted and dirt roads to the channel embankment of
the Turia River contributed to the settlement of invasive plant species, which led to a high degree
of anthropogenic transformation of the Turia River's studied flora. We consider 28 species of the
apophytic fraction and 25 species of the adventitious fraction to be synanthropic plants. The index
of synanthropization — 56,4%, the index of apophytization — 29,8%, the index of anthropophyti-
zation — 26.6%. Among the apophytic fraction, a group of meadow species of plants prevails (12
species; 42,8 %)), among the adventitious fraction — a group of archaeophytes (14 species; 56,0%).

PociuHHMI CBIT NEpe3BOJOKEHUX TEPUTOPIH, IO BIIPI3HIETHCS IHTPA3OHAIBHICTIO Ta
crietipiuHUME OCOOIMBOCTAME CTPYKTYPH 1 (DyHKI[IOHYBaHHS, Ha Cy4aCHOMY eTarli Bce Oiblie
IiJJIA€ThCSl aHTPOIIOTEHHOMY TIPECHUHI'Y BHACIHIZIOK NPOBEICHHS TiApOoOyIiBHULITBA, 3a0pyIHEHHS
BOJIHOTO Ta IMOBITPSHOTO OaceliHiB, pO3LUIMPEHHs 00’ €MiB BUKOPUCTAHHS (hITOMACH Y TOCIIOJAPCTBI.
ToMmy y ocTaHHI AECSATWIITTS BYEHI CIPSIMOBYBaJIM CBOI JOCIHI/DKEHHS Ha BHBUCHHS 3MiH
POCIMHHOIO TOKPUBY, 30KpEMa, MOPYY 13 AOCHTIPKCHHAMH PIAKICHUX Ta 3HUKAIOYMX BUJIIB BOIHI
BUJIM POCIIMH IIPUBEPTAIOTh YBAry sik iHnukaropu 3a0pyanenns Boau (Lpock, 2016). Piuka Typis y
CepeHiii Teuil TepUTOPiaIbHO 3HAXOAUTHCS Y MIBHIYHO-3aXiHil YacTuHi [101iChKOT HU30BHHH, 110
3a re00O0TaHIYHUM paiiOHyBaHHIM YKpalHu HalexuTh 10 KoBenbcbkoro minpaitony KoBenbcbko-
ManeBuipkoro paitony 3axigaomnonicbkoro (Kopenbcbko-CapHeHcbkoro) okpyry Ilomichkoi
nignpoBiniii CXinHOeBporneichKol MPOBIHIT 13 NepeBakaHHSIM COCHOBHUX JIICIB YOPHHILEBO-
3€JIEHOMOXOBHX Ta eBTpopHUX ocoko-rinmHoBux 6ot (ixyx, [ensr-Coconko, 2003).

Metoro nocnizpkeHHs: Oy/io BUBYEHHS (DITOPIZHOMAHITTSI BOAHHUX Ta MPUOEPEKHO-BOJHUX
CYAMHHUX pociuH cepennboi Tewii p. Typii y Kosenbchkomy paiioni Bomuncbkoi oGmacri.
Marepiaiom AOCIIKEHHS CIIyTyBaJli BUSIBIICHI Y PE3yJIbTari JOCIIDKEHb POTIAIOM BereTaliiHux
nepionis 2020-2022 pp. 94 BuaM CyAMHHHX POCIUH piumiia p. Typii i Tl IpUPYCIOBOrO Bay.
CuHaHTpONHUMH BBakaeMo 28 BHIIB pociuH (29,8 % BijJ 3araibHOI KUIBKOCTI JAOCIIIDKYBaHUX
BUIIB) anogitHOT dpakuii i 25 BuaiB pociuH (26,6 %) agBeHTUBHOT (pakiii.

bnuskicts acdanabToBaHMX Ta IPYHTOBHX JIOPIT 0 MpHUpPYCIIoBoro Baity p. Typis cripusiiu
3aCeNIEHHI0 3aHOCHUX BHUIB POCJIHH, IO HPU3BEIO O BUCOKOTO CTYIEHS aHTPOIOTeHHOI
TpaHcopMOBaHOCTI gociiKyBanoi ¢uopu cepenupoi tedii p. Typis (iHaekc cuHaHTpoIi3anii —
56,4 %, ingexc anoditusarii — 29,8 %, ingekc anrponodirusaitii — 26,6 %). B anodiTHii Gpakiii
HAMHM BHIUICHO IPYIHU PyACPabHUX, JIYUHUX, TIIIAHUX, JTy4HO-O0JIOTHUX BUIIB, B IBEHTHBHIH —
rpymu apxeo(iTiB ipaHO-TYPaHCHKOT0, CEPEA3EMHOMOPCHKOI'0, CEPEI3eMHOMOPCHKO-1paHCHKOTO,
a3iiicbKOr0, MaJI0a31iCHKOTO 1 He3’ICOBAHOTO TIOXOIKEHHS 1 KeHO(DITIB ITIBHIYHOAMEPUKAHCHKOTO
noxomkeHHsa. Cepen amoditHol ¢pakuii npeBantoe rpyna jdydHux BuaiB (12 Bumis; 42,8 %,
Hanpuknan, Achillea submillefolium Klokov et Krytzka, Artemisia vulgaris L., Elytrigia repens
(L.) Nevski, Equisetum arvense L.), cepen anBeHTHBHOI — rpyma apxeoditis (14 Buais; 56,0 %;
HaIpUKJIa]l], ipaHO-TypaHCHKOTO NOXOIKEHHS — 5 BUJIB, 30KpeMa, Althaea officinalis L., Artemisia
absinthium L., Geranium pusillum L., Lepidium ruderale L., Portulaca oleracea L.).

OctpoBcokuii P., I'onuapenko B.

MATEPIAJIM JIO XOPOJIOT'Ii ASCLEPIAS SYRIACA L. (APOCYNACEAE JUSS.)
HA TEPUTOPII PIBHEHCHKOI OBJIACTI
Jlvsigcokuil HayionanvHull yrieepcumem imeni leana dpanka
syn. I pywescokozo, 4, m. Jlvgis, 79005, Yxpaina
e-mail: vherbarium@ukr.net

Ostrovskyi R., Honcharenko V. MATERIALS FOR THE CHOROLOGY OF ASCLEPI-
AS SYRIACA L. (APOCYNACEAE JUSS.) ON THE TERRITORY OF THE RIVNE REGION.
Information about a new locality in the territory of the Rivne region is provided.
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B cywacHux ymoBax Ha TepuTOpii YKpaiHM IHTEHCHBHO BifOyBAa€TbCS MOIIMPEHHS
HOBHX aJIBEHTHBHHX BUAiB. OcoOIMBO TOCTPO I mMpobieMa cTana Temep, KONX KIiMaToTeHHi
3MIHHM TIPHU3BOIATH O CYTTEBOTO IEPEPO3MNOALTY BHIOBOTO CKIAAy Ta MOPYIIEHHS CTPYKTYpH
MIPUPOJHHUX EKOCHCTEM, 110 CTBOPIOE HOBI Hillll y MPUPOIHOMY POCIMHHOMY ITOKPHUBi 3 OIHOTO
00Ky i 30impIIye a00 3MEHIIIye MOXIIMBICTh BKODIHCHHS iHBa3iHMX BHIIB i iXHIA BIUIUB Ha
KUTTEASIIBHICTE ekocrucTeM 3 apyroro (IIporomomoa, Lllesepa, 2019). Tomy mpoBeneHHS
TICpPBUHHOI iIHBEHTapH3allii a[BCHTUBHNX BU/IIB € aKTyaJ IbHUM 3aBAaHHIM CHOTO/ICHHSI.

Asclepias syriaca L. € keHO(}ITOM MiBHIYHOAMEPUKAHCHKOTO ITOXOKEHHS 3 IIHPOKOIO
EKOJIOTIYHOIO aMILTITYI00. BiH € iHBa3MBHUM «CYTIEPBUIOM», SIKA 3aXOITUB BEIMKI TEPUTOPIi B
€Bporri, yrBoprotoun HOBI ekocuctemu (Kelemen et al. 2016). B miteparypHuX mKepenax HasBHA
iH(OpMaIis PO TIOMHUPEHHST Asclepias syriaca B KITBKOX KpaiHax €BpormH. 30Kpema, TIPOTITOM
ocTaHHIX necsatH pokiB y Ilonpmi BusBneHo Oararto HoBux jokaiiteriB (Rutkowski L. et al.,
2015).

s teputopii Yipainu Asclepias syriaca HaBOIUBCS K aJBSHTUBHUI BUJ Ha TEPUTOPIl
PxwmiBcekoi Micbkoi 00’e€qHAaHOI TepuTOpiambHOI rpomamu OOyxiBcekoro (1o 2020 poxy —
Karapmumekoro i MuposiBckkoro) paiiony KuiBcekoi obmacti (Iuamep, bescmeprra, Kyuep,
2021) ta quis TepuTOpii HU3KH 00’ €KTiB IPHPOAHO-3aroBigHOr0 hoHIy Ykpaiau (JI3: Caru; HIIII:
Bimoozepcekuit, «by3pkuit 'apm», TomociiBebkuid, [ausHCBKMiA, [Tupstuachkuit, [lominbebki
Torrpu; Kaniscekuii [13; ynaiicekuii b3 (3aB’smoBa, 2017)). Bussnena inBa3zifiHa KypTHHA
Asclepias syriaca o Xparo Jep>kKaBHOTO AeHApoiorigHoro mapky «Onekcanapis» HAH Ykpaian
(M. Bina Ilepxsa), 10 MiIKPECITIOe BAKIMBICTh TOCTIHHOTO MOHITOPUHTY 3a (iTO3a0pyIHESHHIM
(Hoiixo, wunpep, dparan, 2021) ta in. 3aramoM iHpopmamis mpo mourupeHHs Asclepias
syriaca sk Ha Teputopii YKpainu, Tak i PiBHeHCHKOi 00macTi € (pparmeHTapHOIO. 30KpeMa, y
HamionaneHilt Mepexi iHpopmarii 3 OiopisHOMaHiTTS (UkrBIN) € indopmanis pakTuaHO TIpO
24 moxkamitetn 3 TepuTopii PiBHeHCEKOI oOmacti. Cepen HUX MOXXHA BHIUIATH JBa OCEPEIKH
MIOIIUPEHH: MiBHIYHO-3aXiqHI okomumi M. Octpora PiBHEHCHKOTO paiioHy (4 JOKaJiTeTH) Ta
3axi;Hi, MiBIEHHO-3aXigHI Ta MiBICHHI mpmierti Tepuropii 70 M. Koctomine PiBHeHCHKOTO
paiiony (16 nokamiteriB). Hamu Bun BusiBneHuit nokaniteT “PiBHeHCHKa 001, PiBHEHCEKHI p-H,
c. Cracis, ~ 2, 2 kM. Ha miBz.-3axiz, Ha moii. N 50°43°77.2», E26°07°02.4». VH 4277. 30.09.2022
p- Tonuapenko B. 1.”. 3anumaetbcs akTyaabHUM 3aBIAHHSIM JIOCHTIKEHHS XOpoJorii Asclepias
syriaca Ha TepuTopii YKpaiHu.

Pomanuenko O.

MEPIIA 3HAXIJAKA PIIKICHOI'O 'PUBA HEMILECCINUM DEPILATUM (REDEUILH)
SUTARA HA TEPUTOPII IIPUPOTHOTI'O 3ATIOBITHUKA «MEJOBOP»
Xapkiscokuti nayionanonuil ynieepcumem imeni B. H. Kapasina
Maiioan Ceoboou, 4, m. Xapxis, 61022, Vkpaina
e-mail: romanchenko.zm@gmail.com

Romanchenko O. THE FIRST RECORD OF THE RARE FUNGUS HEMILCINUM DE-
PILATUM (REDEUILH) SUTARA FROM THE TERRITORY OF THE MEDOBORY NATURE
RESERVE. Information about a new find of the rare mushroom species Hemileccinum depilatum,
which is recently included in the Red Book of Ukraine is given. Brief information about the eco-
logical features of the mushroom, its findings in other regions of Ukraine, and the nature protec-
tion status in Europe are summarized.

Hemileccinum depilatum (Redeuilh) Sutara (= Boletus depilatus Redeuilh) € pigkicaum
BUZOM Oa3uieBHX MakpomiieTiB 3 pomuHu Boletaceae, mopsaky Boletales. Ileii Bum Oys
OIMCaHUil K HOBUH Juts Hayku y 1985 p., a'y 2008 p., Ha OCHOBI TeHETHYHUX JOCIIKEHb, OYB
nepenecenuii 1o poay Hemileccinum Sutara (Sutara, 2008).
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[Tnonoi tina Hemileccinum depilatum cxoxi Ha TUIOAOBI TiNa JOBOJI IOIIUPEHOTO
Buny Hemileccinum impolitum (Fr.) Sutara. BoHn MaioTh SCKpaBHil XOBTHIl rimeHodop, a
TaKoXK cllabKo BUPaKEHHH, ajie XapaKTepHUH HENpUEMHHMN «XiMiyHMI» 3anax. ['imeHodop Ta
M’SIKyIl HE 3MIHIOIOTh 3a0apBJICHH ITpY TpaBMyBaHHi. [IOBEpXHSI MIATMHKKE MOJIOJMX IIOJJOBUX
TIJ TPOXY 3MOPIIKyBara abo siMyacTa, CBiTIO-KopuuHeBa. KyTukyna manuaku H. depilatum 3
MEHIII BUPa3HUM ONYIICHHSM 1 iHO/II yTBOPIOE TOHEHBKUH YKOBTHI BIJIBHUI Kpaii mo nepudepii
HIAMMHKY. 32 MOP(OJIOriYHUMH O3HaKaMH piJ 3aiiMae MPOMIKHE MOJOKEHHsT MK Boletus Ta
Leccinum (Heinemann, Rammeloo, 1992; Sutara, 2008).

['pub yTBOpIOE MIKOPH3Y MEPEBAKHO i3 rPaOOM 1, BIINOBIAHO, TPAIUISETHCS 31€01IBIIOTO B
rpaboBuUX Jicax, mpoTe He4acTo. BiH pO3BUBAETHCS MEPEBAKHO HA JIY)KHUX, OaraTux Ha Kpeimy
rpyHrax. B Husmi kpain €Bpomu, 3okpema benbrii, bonrapii, Benukiii bpuranii, ITonbui,
Opanrii, Xopsarii, Uexil BiH BHeceHuid y UepBoHi cnivcku. Bum € kaHauIaToM Ha BKIFOYCHHS
10 €Bporieiicbkoro 4epBoHOro cnucky rpubiB. Ha teputopii A3ii Bin Binomwuii 3 A3epoaiimxany
ta Typeuunnu. Y 2021 p. H. depilatum OyB BHecenmii 10 UepBoHOT KHUTH YKpaiHH i3 CTaTycoM
«BpaznuBuid» (I'emora Ta iH., 2022).

B ykpaiHOMOBHIii JiiTeparypi Leil BUJ HABOAMUTHCS IMiJl HA3BaMH HaIliBOOPOBUK SMUYACTHI
Ta HariBOOPOBUK HeomymeHuid. Jlo 1poro yacy rpu6 OyB Bimomuii B Ykpaini 3 18 joxaiiteriB 3
Teputopii KpuMmchkoro miBOCTpOBa, a Takok 3akaprarchkol, IBaHo-®DpankiBchkoi, KHIBCHKOI,
JIpBiBChKOI, TepHOMiNbCHKOI, XMenbHUIBKOT T2 Uepkachkoi odnacteil. 30kpeMa, BiH OyB 3HaiieHH
B INIPUPOAHOMY 3amoBiHUKY «Muc Maptesin», Kapnarcekomy OiocepHOMy 3aroBiHHKY Ta
HaIllOHANBHOMY MpupogHoMy mapky «llominechki TOBTpW». Haibinbina KigbKiCTh BIIOMHX
3HaxifoK H. depilatum npunanae na 3axinauii Jlicocten (Heluta et al., 2019; T'enmrora Ta iH., 2022).

MHuUHYII0TO POKY ITiJ] 4ac MiKOJIOTIYHHX IOCIIKEHb Ha TEPUTOPIi MPUPOHOTO 3aII0BIIHIKA
«Menobopu» Hamu Oyno BUsIBICHO HOBUH Jokamiter Hemileccinum depilatum. Tlnonose Tino
rpuba Oyino 3Haiineno 27 nunas 2022 p. B rpaboBomy Jiici Ha Teputopii KpacusHcbkoro [IOH/IB
3anoBifiHuKa. ['prb po3BUBABCsI HA CXMIIaX IaBHHOTO PYKOTBOPHOTO OOOPOHHOTO Bally HEIOIAIIIK
Big nedyepu «[lepnuua». Haibmmwxuuii HaceneHud myHKT — ceno Kpunuuiis, CaraHiBcbka
CCJIMIIIHA TEpPHUTOpialbHA rpoMaga XMeENbHHUIBKOT oOmacti. HaitOmmxyi BimoMi JIOKadiTeTH
BUJly Ha TepuTopii TepHoMinbChKol 001acTi — okonuui M. 3aimuku ta okonui M. Yoprkis. Ha
TEPUTOPIT IPUPOIHOTO 3amoBinHuKa «Memodopu» rpud Hemileccinum depilatum 3apeecTpoBaHO
BIEpILIE.

Pobomy euronano nio xepienuymeom O.10. Axynosa, k. 6. 1., doyenma kagheopu mikonozii
ma gimoimynonozcii XHY imeni B.H. Kapasina.

CgepaJsios B.O.

BUJIOBUI CKJIAJ] CUHY3Ii EOGEMEPOIIIB PETTOHAJIBHOT'O
JJAHAITA®THOI'O ITAPKY «JIBIIWHA»
Hayionanvuuii yniseepcumem « Yepuiziecoxuui koneeiymy imeni 1.1 Llleguenxa
eyn. I'emvmana [lonyoomra, 53, m. Yepnizis, 14013, Yxpaina
e-mail: vovasv8989@ukr.net
Sverdlov V. SPECIES COMPOSITION OF EPHEMEROID SYNUSIUM OF «YALIVSH-
CHINA» REGIONAL LANDSCAPE PARK. The distribution, species composition, and features
of the spring ephemerides of the forest phytocenoses of the regional landscape park «Yalivsh-
chyna» were analyzed. 15 species of ephemeroids were found in the composition of the spring
synusia. The participation of certain species in the formation of sinuses is indicated. The most
widespread in the study area are sinusias dominated by Ficaria verna.

JocmimpkeHHsT CTPYKTYpHO-(YHKIIOHAJIBHUX KOMIIOHEHTIB (DITOIIEHO3y Ma€ BEJIMKE
3HAYEHHS IS 3°sICYBaHHS HOTO €KOJIOTTYHHUX 0coOmuBocTel. [1py boMy otHUM i3 HalIiKaBiInuX
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00’€exTIB JUIsi BHBYEHHS CTPYKTYpH JIICOBOTO YIPYIOBaHHS € CHHY31l paHHbOBECHSIHHX
edemepoinis. PoOpPMyIOUHCh y OTHOPIAHUX CKOJOTIYHHX YMOBaxX, BOHA MalOTh BAXKIIUBY
0COOJIMBICTh — KOPOTKOTPUBAJIICTh ICHYBaHHS, TOOTO HE CTUIbKH MPOCTOPOBY, CKIJIbKH 4aCOBY
BIJJOKPEMJICHICTD Bif[ IHIIIMX KOMITOHEHTIB JIICOBOTO I[CHO3Y.

BuBueHHs1 0cOOMMBOCTEH Cy4acHOro MHOIIMPEHHS BECHSHUX e(peMepoiniB, MOHITOPHHT
{XHBOTO CTaHy Ta CTPYKTypH MOMYJSIIA y MeXax perioHaJbHOTO JIaHIMA(THOTO MapKy
«SniBuaay (mami - PJIIT «SniBmuHay), miomiero 168,7 ra, € oAHUM i3 BOXKJIMBUX 3aBIaHb, 03
BUKOHAHHSI SIKOTO ICHYIOTh BHUCOKI PH3HKH MO0 HMOBIPHOCTI 3HUKHEHHS IESKUX PIIKICHUX
BUJIIB 31 CKJIa/ly ClIOHTaHHOI iopH Micbkoi crctemu UepHirosa.

MeTor0 10CHiIKEHHS € y3arallbHeHHsI BIJOMOCTEH IPO IMOIIMPEHHS BECHIHUX eheMepoiniB
y MeXax MapKy Ta po3podka cucTeMu e(peKTHBHUX 3aXO/iB JUIS IXHBOTO 30EPEeIKESHHS y PETIOHI.

JocunimkeHHs cuHy31i BeCHIHUX edeMepoiniB nposeneHo Ha Tepuropii PJIIT «SniBmunay
y kBitHi-TpaBHi 2017-2022 pokiB MapHIPyTHO-SKCIEIUIIHHIUM METOIOM 13 CKJIaJaHHsIM
reo00TaHIYHMX OMHUCIB HAa POOHUX AUTAHKAX rurorero 100 M2,

Jlo Tpymnu BeCHSAHHX e(peMepoiiB, 3TiAHO 10 3arajbHONPUHHATOTO BU3HAYCHHS TEPMIiHY
«edemepoinm», BIIHECEHO OararopivuHi POCIHUHH 3 AY)KE KOPOTKAM IIOPIYHUM BereTalliiiHuM
nepiooM (KUIbKa TUXKHIB), SIKUI [TPHUIAZAa€ HA BECHSIHY IIOPY POKY.

Y npuponaniit ¢uopi PJIIT «SniBumuHay 11boMy BU3HAYEHHIO BiINOBiAae 15 BUIB POCIUH:
Allium ursinum L., Anemone nemorosa (L.) Holub, Anemone ranunculoides L., Caltha palustris
L., Chrysosplenium alternifolium L., Corydalis intermedia (L.) Mérat, C.. solida (L.) Clairv.,
Ficaria verna Huds., Gagea lutea (L.) Ker-Gawl., G.minima L. Ker Gawl., Galanthus nivalis L.,
Lathraea squamaria L., Primula veris L., Scilla bifolia L., S. siberica Andr.

[TepcriekTHBOIO TMOJANBIINX HAYKOBUX JOCHI/KEHb € MPOBEICHHS MOMYNISLiHNX
JOCIIDKCHD 13 3aCTOCYBaHHS MOP()OMETPHYHOIrO Ta BITAIITETHOIO aHAJi3iB, CIIPIMOBAHUX Ha
BU3HAYEHHS PO3MIPHHMX MapaMeTpiB Ta PiBHs XKUTTEBOCTI POCIHH i LIEHOIMOMYISIIN BECHSIHUX
epemepoiniB. JIoUinbHUM € 1 NPOBEACHHS KOMILUICKCHOI OI[IHKH JIEKUIBKOX THUIIB CTPYKTYpH
(IPOCTOPOBOI, OHTOr€HETHYHOI, PO3MIPHOI Ta BITATITETHOI), IO O3BOJHUTH PO3POOUTH
JIeTaIi30BaHi MPOTHO3M MOAJIBIIOT0 ICHYBaHHSI TIOMYJIALIN BECHIHUX eeMepoi/liB Ha TePUTOPIl
PJIIT «SIniBugiHay Ta HAyKOBO OOIPYHTOBAHI MiJXOIH LIO0 3a0€3MEeYSHHS X OXOPOHH.

CeniB M.M.
[HBAS3IMHI BUU V ®JIOPI MAJIOT'O OIS

Jlvsiscokutl HayionanvHull yrieepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yxpaina
e-mail: maria.seniv@lnu.edu.ua

Seniv. M. INVASIVE SPECIES IN THE FLORA OF MALE OPILLYA. The flora of Male
Opillya comprises 41 invasive species belonging to 20 families. The ecological spectrum is domi-
nated by therophytes — 22 (53.6%), heliophytes 35 (85.4%), and mesophytes 22 (53.6%). In ad-
dition, a group of transformers — 16 species (39%) was identified among invasive species, which
indicates a high degree of threat of to aboriginal flora.

Maute Ominist € 4iTKO BiZJOKpEMIICHUM PaiiOHOM Ta KpaitHbOIO ITiBAEHHO-3aX1JHOF0 YaCTHHOIO
Omimns (Pazdro, 1953). Ha ¢opmyBanHs choropHimHix Mex Maoro Oninist BEIMKUI BILIMB
MaB PO3BUTOK pUTbHHUITBA Ha #oro 3emysix ([Tamyk, 2010). 3HayHi 3MiHM YMOB HaBKOJIMIIHBOTO
cepeloBHIa CHPUYMHEHI, cepel] IHIINX YWHHUKIB, IHTCHCH(IKAIi€l0 aHTPOIOTEHHOTO IIpecy,
3yMOBJIIOIOTh 3POCTaHHSI TEMIIIB PO3IOBCIO/PKEHHS aJBEHTHBHUX BHJIB POCIHMH Ta ITOCHICHHS
IXHBOTO BIUIMBY Ha IIPUPOJIHI EKOCUCTEMH.

AKTyaJTbHUMHU € JOCIIDKCHHS 1HBa31HUX BUIIB, SIKi CTAHOBIATH II00ABHY 3arpo3y JUIst
JOBKLIIS Y 3B’513Ky 3 IX HETaTMBHUM BIUIMBOM Ha €KOJIOTTYHY CHTYalil0 y CBITOBOMY MacuITadi
(bypzma Ta in., 2011). Ha >xanp, naHi mpo BIUIMB OUIBIIOCTI BHIB aJBEHTHBHUX DOCIHMH Ha
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POCIMHHMN MOKPHUB YKpaiHU 3a/IMIIAIOTHCS (PparMEHTAPHIMH Ta HOTPeOyIOTh BUBUYEHHS. TakoxX,
CITiJ BpaxyBarH, o y ¢opi Manoro Omiyuts muTaHHS MPUCYTHOCTI Y (IIOpi iHBa3WBHUX BHIIIB
JI0 TETIePIiITHBOTO Yacy He IiAHIMAaT0oCs.

Y pesynmsrarti AoCTipKeHb CHHAHTPOITHOT (rropu Masnoro Oniyuis, 3 epeniKy aaABeHTHBHAX
BHJIiB BUIUICHATPYIIA iHBa3iHHIX BUIiB POCIIHH, IKi MAIOTh 3IaTHICTh iIHTCHCUBHO PO3MHO)KYBATUCh
1 HaTypaJi3yBaTUCh Yy BTOPMHHOMY apeaili. [HBa3iliHIi BUAM arpecHBHO BXOASTH B €KOCHCTEMH
Ta MPU3BOIATH O BTPATH OiOPI3HOMAHITTA 1 TIMOOKWX EKOJOTiYHUX HACITINKIB, BUTICHSIOUH
pUpoAHY (PIOpPY, CHPUIUHSIOUH BTPATy PiAKICHUX Ta peniktoBux BUAiB. (IIpoTomomosa,2002).

VY ¢nopi Manoro Omninnst 3adikcoBano 41 inBasuBHuUH Bux (20%) anBeHTHBHOI (paxmii
¢mopu perioHy, 3 AKX apxeodiTH ckiamaroTh 12 BuAiB, a keHOdiTH — 29 BuAiB. [HBa3uBHI
BHUIM Haiexars 10 20 poanH, cepel SKUX |5 poauwH MpeAcTaBleHi JUIIe OOHAM BHIOM, IO €
XapaKTepHUM JUIS iHBa3iHUX BUAIB. B KibKiCHOMY BiHOIIICHHI IIepeBaXxkae poarHa Asteraceae —
16 Bumis.

B exomorivHOMYy cIieKkTpi iHBa3sMBHHX BHIIB cepen KiiMamopd AOMiHYIOTH Tepodirw,
sKi cTaHOBIATH 22 Bumu (53,6%), remikpunrtodpitn — 11 (26,8%), danepoditn — 1’saTH
(12,2%), rinpoditn — nBa (4,9%) Ta kpunroditn — oguH (2,4%). I'emiomopdu mpeacrasneHi
remiodiramu — 35 BuniB (85,4%), remiocuiodiramu — tpu (7,3%), cuioremioditamu — aBa
(4,9%), cuiogitamu — oquH (2,4%). I'izpomopdu mpeacrasneni mezodiramu — 22 Bumu (53,6%),
kcepomesoditamu — 1’s1h (12,2%), Mezokcepoditamu — 1’s1Th (12,2%), rirpoditaMu — 9OTHPH
(9,75%), xcepoditamu — nBa (4,9%), me3orirpodititamu — 18a (4,9%) Ta rixpodiramu — oguH
(2,4%).

Cepen iHBa3iiHMX BHUAIB BHIUICHO TPYIy POCIHH-TpaHC(POPMEpiB, SKi YTBOPIOIOTH
MOHOIIOMIHAHTHI yTPyIOBaHHS Ta 3MiHIOIOTh XapakTep ¢iToreHo3y. Ha mocmimkyBaHiii TepuTopii
Oyrno Buaineno rpymy Tpancdopmepis (16 BuaiB), mo craHoBUTH 39% BiJ KUTBKOCTI iHBa3iitHNX
BHIB periony. L{i moKa3HUKY CB1MYATh PO 3aTPO3IUBUIL CTaH aOOPUTCHHOT (PIIOPH, KA IeTparye
TIiJ TI€F0 aHTPOTIOTeHHOTO TIpecy 1 HaTrckoM aykuHIIB ([Iporomonosa, 2009).

OTtxe, iHBa3if{HI BHIOM CTalH CTIHKAMH KOMIIOHEHTaMH CHHAHTPOITHOI (pakmii ¢uopu
VYxpaiau. YV ¢nopi Manoro Oniwist BusBiaeHo 41 iHBa3UBHUIA BUM, SIKAN HAJNSKUTH 10 20 pOIuH.
Okpim 11p0TO, Cepell IHBa3MBHUX BUAIB BHIUICHO TpyIy TpanchopmepiB — 16 Buni (39%), sxa
CBITYUTH TIPO BUCOKHUH CTaH 3arpOXKEHOCTi abopureHHo1 (iopu.

Coagar A.'%, Cracwok O.%, Tonuapenko B.?

AJIBEHTUBHA ®JIOPA 3AJII3HUYHOI KOJIII MK CTAHLIISIMU

COKAJIb-YEPBOHOPA/JI JIbBIBCbKOI OBJIACTI
!Bonuyvka 3L I-IIT cm. Coxanbcewbkoi micokoi padu Jlbeiscvkoi obnacmi
¢. Bonuys, eyn. Isana @panxa, 37, Yepsonocpaocwiuil p-u, Jlveiscoka obnacmo, 80080, Vipaina
2Cokanvcvka Mana akademisi HayK yuniecokoi Monodi imeri Ieops Bozauescbkozo
syn. Llenmuyvroeo, 90, m. Coxans, Yepsonoepaocwviuii p-u, Jlvsiscora 06a., 80000, Vkpaina
3ITvsiecorutl nayionanvhutl ynigepcumem imeni Isana @panxa
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: vherbarium@ukr.net

Soldat A., Stasiuk O., Honcharenko V. ADVENTIVE FLORA OF THE RAILWAY
TRACK BETWEEN SOKAL-CHERWONORAD STATIONS OF THE LVIV REGION. 26 ad-
ventitious species were found in the flora of the territory along the railway track between the So-
kal - Chervonograd stations. The most diverse in terms of the number of species is the Asteraceae
family (Ambrosia artemisiifolia L., Grindelia squarrosa (Pursh) Dunal. Senecio vulgaris L.,
Carduus acanthoides L., Artemisia absinthium L., Cichorium inthybus L.).

[TocuneHHs aHTPOMIYHOTO NMPECHHTY Ha MPHUPOIHI (PiTOIEHO3H MPUBOIUTH 3 OHOTO OOKY
710 30iTHEHHS BUIOBOTO CKIIAAy PETiOHAIbHUX (brop, 3 1HIIOTO — 10 3aCHIUIS Ta HATypasisamii
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He a0OpUTreHHHUX (=aJBEHTHUBHHX) BUAIB pOCiH. TpaHC(hOpPMOBaHI JIOIMHOI TEPUTOPIi CTAIH
OCHOBOIO I X BTOPIHEHHS, 3BIJKM BOHM BCE YaCTillle NMPOHHUKAIOTH Y HAMiBIPHPOIHI Ta
MIPUPOAHI (iTOIICHO3H, CTBOPIOIOUH 3arpO3y iCHYBaHHIO OKPEMHUX BUIiB, 200 HAaBITh HOPMAIEHOMY
(YHKIIOHYBaHHIO OKPEMHUX E€KOCHCTEeM. Y MPOIECi Mirparii IpUpOTHIM MUITXOM, HABMUCHHM
a00 HEeHaBMUCHIM BTPYYaHHSIM JIIOMUHH BiZIOYBA€THCS PO3CETICHHS BHIIB Ha HOBI TEpUTOPIi 11032
MeKaMU TIePBUHHOTO apeaiy. [Ipobiiema akTyanbHOCTI HeabOpUTeHHUX OPTaHi3MiB sl YKpaiHu
3pocCTae, OCKUTBKH piBEHb aIBEHTH3AIIT (DITOPH KpaiHH, K 1 OKpeMUX ii perioHiB JOCUTh BUCOKHA
(ITporomomoBa, IlleBepa, Mocskin Ta iH, 2009). [lo Takux perioHiB HaiexuTh JIbBiBChKa 00JIaCTh
SIK PET10H 3 BUCOKHM TPAH3UTHUM IIOTEHIIIATOM 1 MeXye 3 TepuTopieto [1ompii, a ToMy BUBUECHHS
3MiH BUIOBOTO Pi3HOMAHITTSA Ha TEPUTOPIl 00TaCTi € aKTyaIbHUM 3aBIAHHIM.

PoGora mnpucBsiueHa BHUBYCHHIO aJBEHTUBHUX BHAIB POCIUH 3ali3HUYHOTO II0JOTHA
Mix crarmismMua Cokanb-UYepBoHorpaxn JIbBiBcbkoi oOnacTi. AJBEHTUBHI BHIU € HEBiJ €MHHM
KOMITOHEHTOM (JIOpPH  3aJIi3HUII Ta TEPUTOPil MOOMU3Yy 3aMi3HHYHHX CMYT. JlocmimkeHHS
TEPUTOPIl 3aJI3HHULI IPOBOIMIIOCS MPOTAroM uepBHsA-BepecHA 2022 poKy 3 BHKOPHCTAHHIM
TPAAULIHHAX METOIHK.

B pesynbrati mpoBeneHIX JOCTiKEHD Y (GIopi TEpUTOPIi y3MOBK 3aTi3HUYHOTO ITOJIOTHA
Mix craHmismu Cokanb -UepBoHOTpan BHSBICHO 26 agBSHTUBHUX BUIB, AKi 00’emHaHi y 17
ponwH. HaltOimeIn pi3sHOMaHITHOO 32 KUTBKICTIO BUIIB € ponnHa Asteraceae - 6 BuniB (Ambrosia
artemisiifolia L., Grindelia squarrosa (Pursh)Dunal., Senecio vulgaris L., Carduus acanthoides
L., Artemisia absinthium L., Cichorium inthybus L.). Cepen BUABICHAX aJIBEHTUBHHUX BUIIIB 32
yacoM 3aHeceHHS: 11BuaiB — xeHodiTH, 10 — apxeoditn, 5 — eyHeoditu. Yncno keHODITIB Ta
eykeHo(iTiB, OLThIN 5K ¥ 1,6 pa3u mepeBuiye yncio apxeoditis. Lle cBiquuTs mmpo e, mo ¢ropa
nepeOyBa€ B CTaHi MBUIKOT TMHAMIKH, [0 3yMOBIIFOETHCS 3aHECEHHSM Ta NMOLIMPEHHSIM HOBUX
BHJIB 3aHOCHUX POCIIMH Y CY9acHUX YMOBax. 3a cnocobom 3aHeceHHs 12 BumiB - kceHodith, 10
BHIIB — eprazioditu i 3 Buan akomoroditu. 3a cTyneHeM Harypauizamii 17 BUmIB - emekodiTH,
2 Buw € arpioernekoiti i 5 BuaiB — arpiogity, 2 Buau-konorodita. Cepen aABEHTUBHOI GIOpH
TEPUTOPIi Y3MOBXK 3ATI3HHYHOTO MOJIOTHA MiXK cTaHmisMuA Cokanb-UepBoHOTrpasa Oyiio BUSBICHO
17 BuniB Oyp’sHiB, 11 BUAIB JiKapChPKUX POCIHH, 2 BUAM POCIUH — HEOE3MEeUHi IS JIFOMUHH,
| BUO pOCIMH BUKOPHCTOBYIOTH Yy AEKOpaTWBHUX HuniX. [Ipm mocmimkeHHI reorpadidHOro
TTOXO/KEHHS aBEHTHBHUX BHIIB JOCHIDKYBAaHOI TEPHUTOpPii OyIO BCTAHOBICHO JOMiHYBaHHS
BUJIIB IiBJICHHOA31aTCHKOTO MOXO/PKEHHS, 10 CBIJYUTH IIPO HaiKpalie ananTyBaHHS POCIUH O
HOBHUX YMOB.

Crynak 1O.
MMPOI'PAMA ®EHOJIOTTYHUX CIIOCTEPEXEHbD 3A ULMUS PUMILA L.

Hayionanvnuii ynieepcumem « Yepniciecokuti koneziymy imeni T.1. lleguenka
syn. I'emvmana Ilonybomxa, 53, m. Yepnicie, 14013, Vxpaina
e-mail: yuli.reb100@gmail.com

Stupak Y. PROGRAM OF PHENOLOGICAL OBSERVATIONS FOR ULMUS PUMILA
L. Ulmus pumila is one of the most problematic invasive species in the southeast and central part
of Ukraine. We discovered the U. pumila invasion in the outskirts of the city of Chernihiv. The
invasion began about 20 years ago and occurs due to seed and vegetative reproduction. Phenolog-
ical monitoring of Ulmus pumila is currently underway and meteorological observation is con-
ducted in parallel. The main phenological phases and subphases of Ulmus pumila are recorded.

Ulmus pumila L. — MBUIKOPOCTYYE JTUCTSHE IEPEBO, A0 25 M 3aBBUIIKUA. Y MPHUPO.I
TPAIUISETHCSI B IOMIPHHX, TEIUIMX MOMIPHHX 1 cyOTpomiyHuX 30Hax. U. pumila Han3suyaitHo
CTIHKHUI 0 XOJIOMy 1 MOCYXH, 3aCOJICHUX JIy)KHUX IPYHTIB 1 3a0pynHenHst nositps (Ghelardini,
2007). omupeHuit y mBACHHO-CXIIHIHN Ta IEHTpaIbHIN YKpaiHi, IeH BUI € OXHUM 3 HAHOLIBIII
MpoOJIeMHUX 1HBa31MHUX BHJIB a31iiCHKOTO MOXOKEHHS B MiBAeHHIM €Bponi (JIuxonar Ta iH.,
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2022). Ha Yepnuiricbkomy Ilomicci U. pumila € MOTEHIIAHO arpeCMBHUM BHIOM, ajKe BiH
3[1aTeH JI0 aKTHBHOI 1HBa3ii B yMOBax MOCYXH.

[Tin yac reoboTaHiuHUX gociijpkeHb y koBTHI 2022 poky U. pumila OyB BUsBIEHHIA
B3JIOBX 3aJI3HMYHUX KOJIiMl Ha TMiBJECHHO-3axiiHiii okomuui YepHirosa. [lepeBa csratoth y
BHCOTY 14 — 16 M, MatoTh Iyxe po3BuHEHI KpoHu. Takox U. pumila TOMiHY€E y 4arapHUKOBOMY
spyci. SIk Hacmimok, ¢iopa TpaB’sSHOTO Spycy € Jyke O1THOIO 1 NMPEJCTaBICHOI MEPEBAXKHO
TIHBOBUTPHUBAJIMMHU pociuHaMmu Ballota nigra. 1aBa3is noyanacs npuonnzHo 20 pokiB TOMY, apKe
HaM Bigomo, mo U. pumila Gyno BUCaKCHO Ha Iiil MUIHI Y KiHII 1960-X poKiB, BiOyBa€eThCS
iHBa3is 32 paXyHOK HACIHHEBOTO 1 BETETATUBHOTO BiATBOPEHHS.

Hapasi BinOyBaeTbes heHomoriune crioctepeskeHHs 3a Ulmus pumila. ®enodasu 3amexarsb
BiJl KITIMAaTHYHUX Ta CE30HHHX OCOONMBOCTEH TOTO YH IiHIIOTO PETiOHY, TOMY IapajellbHO 3
(heHOIOTIYHIM CITOCTEPEIKEHHAM ITPOBOJUTEHCS 1 METEOPOJIOTIYHE CIIOCTEepeKeHH. DeHooriune
CIIOCTEPENEHHS HaBECHI IPOBOIUTHCA LIOMHSA, OCKIJIBKU B LIO IOPY POKY 3MiHa (a3 PO3BUTKY
nporikae HaimBume. DikcyoTbess OCHOBHI (eHonoriyni ¢asu i miadasu Ulmus pumila, a
caMme: BererarMBHa (Daza (IIOYATOK COKOPYXY, HaOyXaHHs OpYHBOK, IO3CJICHIHHS JINCTKOBUX
OpYHBOK, PO3BHTOK IEpILIMX JIMCTKIB, PO3TOpTaHHS OUIBILIOI YaCTHHHW JIMCTKIB), OyTOHi3amis
(HaOyxaHHsI KBITKOBUX OpYHBOK, ()OpMyBaHHsI OyTOHIB, IIOBHA OyTOHi3allist), UBITIHHS (TI0YaTOK
LBITIHHS, MacoBe IBITIHHS, KiHENb IBITIHH), IUIOIOHOMIEHHS (TI0YaTOK YTBOPEHHS IMEPIINX
IUTO/IB, ITOYAaTOK JIO3piBaHHS IUIOZIB, MAacOBE JO3DPIBaHHS ILIONIB, IIOYAaTOK ONAJaHHS IUIOJIB,
OMMaJiaHHs BCIX IDIOMIB),3aBEpPIICHHS BereTarlii (MOYaTOK 3MiHHM 3a0apBIICHHS JHCTKIB, MacoBa
3MiHa 3a0apBICHHS JIUCTKIB, TOYAaTOK OMa aHHs JUCTKIB, MACOBHI JINCTOTA/I, OTIaIaHHs OLTBIIOL
YaCTHWHM JIMCTKIB, OTIATJaHHS MaiKe BCIX JIMCTKIB), Iepiof BiqHOCHOTO criokoro (JIykamr, 2001).

laxna3zapsu O.
OJIOPA CXMJIOBUX ITAT'OPEIB BOJIJMHUX I'TP M. YEPHIT'OBA

Hayionanenuii ynieepcumem « Yeprieiecoxuii koneeiymy imeni T.I" I[llesuenka
eyn. I'emvmana I[lonybomxa, 53, m. Yepnicie, 14013, Vxpaina
e-mail: lenochkashakhnazaryan2912@gmail.com

Shakhnazarian O. HILLSIDE FLORA OF BOLDYNI HORY IN CHERNIHIV CITY.
An analysis of the floristic diversity of the complex of hill systems «Boldyni hory» was carried
out, the anthropogenic slopes of which, on the one hand, significantly lose species diversity, and,
on the other hand, provide recreational stability to the systems. The north and north-west slopes
are mainly covered with uniform grassy vegetation the south-east slopes are covered with woody,
chaotic, disordered vegetation with predominance of Quercus robur L., Acer negundo L., Acer

platanoides L., Robinia pseudoacacia L., Sambucus nigra L., Fraxinus excelsior L.

[Tam’siTKA ca10BO-MIaPKOBOTO MHUCTELTBA - boinHi ropu, po3rarioBaHa Ha mpaBoMy Oepesi
JlecHrn miBACHHO-CXimHOI okonuili Micta YepHirora, yrBopeHa 3 20-35 MeTpoBuX maropoOis,
PO3TOPHYTHX JIYTOFO Ha MTiBJIEHB Bij 3amiaBu piuku CTprkens. [lepepizani mMOOKUMH YpBHIIAMH
1 sspyramMm BHCOKI Kpshki mpaBoro Oepera JlecHU 3 reo0OTaHIYHOTO pakypcy SBISIIOTH COOOIO
KOMILJIEKC TIPUPOJAHUX CHCTEM, sIKi OUIBIIOI0 UM MEHIIOK MIpOI0 MiJJISIraloTh aHTPOIIOTeHHUM
BIUIMBAaM. 3HauHEC BTPYYaHHS JIIOMHHH CIIOCTEPIra€ThCs Ha MIBHIYHUX Ta IMIBHIYHO-3aX1THUX
CXWJIaX, & TaKOX Ha BEpIIWHI Tip - IJIaTO, Jie PO3TALIOBaHI apXiTEeKTYpHI Ta peKpeariiHi
00’exTH. DIOPUCTHYHI AOCIIIKEHHS UX TEPUTOPIH YCKIIQJHEHE Y 3B’SI3KY 3 CHCTEMaTHUYHHM
BUKOIIIYBaHHSM TpaBH. AHTPOIIOT€HI30BaHI CXHJIH, 3 OJAHOrO OOKY, 3HAYHO BTPayarOTh BHIIOBY
PI3HOMAHITHICTB, a, 3 IHILIOTO, HA/IAIOTh CUCTEMaM peKpealiiinol crabiabpHOCTI. SIKIIO MmiBHIYHI TA
MBHIYHO-3aX1/IHI CXMJIH - 1Ie, IEPEeBAYKHO, TPAB’IHUCTA POCIUHHICTD, OLIBII-MEHII PIBHOMIPHA,
TO MiBICHHO-CXiJIHI - epeB’ THUCTA, XaOTHYHA, HEBIIOPSAKOBaHA.

MicueBicTb, 110 JOCITIKY€EThCS JICKHUTh HA JIECOBHX MOPOAAX, BKPUTUX ICPHOBHMH Ta
CIpUMH JTiICOBUMH IpyHTaMH. HepiBHOMIpHICT JJEPHOBHX MPOLIECIB, sSiKa MOB’s3aHa 3 KPYTU3HOIO
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CXUJIIB, 3BOJIOKEHICTIO, HASIBHICTIO OPraHivHOTO MaTepiaiy Ta iHiI (aKTOpu CTBOPIOIOTh YMOBH
Juist pOpPMYBaHHSI Pi3HUX POCIMHHUX YIPYyINOBaHb Ha IiBAEHHO-cXigqHoMy Ooui BongunHux rip.
[lounHarouy 3 MIBHIYHOTO Kpar 1 JlaJli Ha MIBJEHb CHOCTEPIracThCs 301LIBLICHHS KUIBKOCTI
IyOiB Ta BUIIIHI aHTHIIKH, 3aJIICHEHICTh 3POCTAE y LILOMY HANPSMKY. 3arajioM TyT TPaIIsiFOThCSL:
Quercus robur L., Acer negundo L., Acer platanoides L., Robinia pseudoacacia L., Sambucus
nigra L., Fraxinus excelsior L., Crataegus x fallacina Klokov, Caragana arborescens Lam.,
Prunus mahaleb L., Ulmus glabra Huds. Tloogunoki Bunaaku 3uaxomkenns Ulmus carpinifolia
Suckow, Euonymus europaeus L., Juglans regia L., Prunus armeniaca L., Amelanchier ovalis
Medik., Carpinus betulus L., Acer tataricum L.

TpasiHucTHii sipyc yrBOpenuii nepeBaxuo Chelidonium majus L. ta Impatiens parviflora
DC. Bucoxka yacrora tpamwisiaas Ballota nigra L., Alliaria petiolata (M.Bieb.) Cavara & Grande,
Anthriscus sylvestris (L.) Hoftm., Arctium lappa L., Artemisia absinthium L., Campanula
bononiensis L., Chenopodium album L., Erigeron annuus (L.) Pers., Galium aparine L., Geum
urbanum L., Glechoma hederacea L., Humulus lupulus L., Leonurus quinquelobatus Gilib.,
Lysimachusa nummularia (L.) Pohl, Parthenocissus quinquefolia (L.) Planch., Taraxacum
officinale (L.) Weber ex F.H.Wigg., Torilis japonica (Houtt.) DC., Urtica dioica L., Ficaria verna
Huds. 3pinka - Agrostis capillaris L., Anchusa officinalis L., Brachypodium sylvaticum (Huds.)
P. Beauv., Bromus secalinus L., Carex praecox Schreb., Cirsium arvense (L.) Scop., Hordeum
spontaneum K. Koch, Dumort., Myosotis arvensis (L.) Hill, Phlomis tuberosa L., Poa bulbosa L.,
Poa trivialis L., Verbascum lychnitis L., Lappula squarrosa (Retz.).

V spi BiaMiueHa 3Ha4YHa KUIbKICTh Veronica chamaedrys L., 0 He XapaKTepHO YIS 1HIIKMX
ninsHok. Ha cxummax, ge JepeB’sSHHCTHH sIpyC IMOCTYIAEThCS TPAB’SIHUCTOMY, TPAIUISETHCS
Stipa capillata L. Bins cXOIMHOK Ta XUTIOBUX 3a0y/I0B CIIOCTEPIralOThCs CIIiAM HiTpUdIKawii -
MOYMHAIOTE NoMiHyBatH Sambucus nigra L., Urtica dioica L.

IlleBanoBa A.A.

[TIPO MTEPCIIEKTUBU CTBOPEHHS «EKOJIOTTYHOI CTEXKW»
B YMOBAX YPBEOLIEHO3Y
Ooecvruii Hayionanvhuil yHieepcumem imeni 1.1. Meunuxosa
eyn. Meopanceka, 2, m. Odeca, 65082, Yrpaina
e-mail: kucherenko597@ukr.net
Shevanova A.A. ON THE PROSPECTS OF CREATING AN «ECOLOGICAL TRAIL»
UNDER THE CONDITIONS OF URBOCENOSE. The possibility creating an ecological route
in the urbocenosis of the district center of Berezivka. 134 species of higher vascular plants from
54 families were found here. Many annual plant species (30.00%). Ruderal (33.58%) plant spe-
cies dominate in terms of ecological and coenotic timing. There are 12 economically valuable
groups. 69.72% of species are synanthropic. It was established that 66.67% of species can be used
as examples to illustrate 17 school topics.

Exonoriyna crexka — BWJ MapIlpyTy, CTBOPEHHUH 13 KOHKPETHOIO METOIO: BHXOBAaHHS,
BIJIIIOYMHOK BiJIBilyBauiB, 30epeKeHHs MPpUpoaH, HaBdaHHs Ta iH. ([Jixyx, 2000).

¥ micri BepesiBka (aamiHiCTpaTHBHUI HEHTP paiioHy), Onecbkoi o0acTi HaMHu po3poOIICHO
(2018-2022) nmexinbKa BapiaHTIB EKOJOTIYHOTO MAapIIpPYTY, SKi TaK UM IHAaKIIe BHCBITIIOIOTH
CKJIAZIOBI Pi3HUX KJIACiB EKOTOMIB aHTpomoreHHuX exocucteM (Exodumopa..., 2000; Kydepenko,
Bonnmapenko, 2000). B yp6ocepenopuiii bepe3iBku mpeacTaBieHO MACOBHUINHI (TTOONU3Y pivKH
Taprakaif), icociuti (mapkoBa 30Ha), CIHOXATHI KJIACH €KOTOIIB HaMiBIPUPOIHIX EKOCHCTEM. A
TaKOX — CeJITeOHI, TOPOXKHBO-JIHIHHI KIIacH eKOTEXHIYHHUX eKkocucTeM. TyT npe/craBieHi 30HalIbHI
(cTemoBi), ekcTpa- Ta IHTPAa3OHAJIBHI THUMW POCIMHHOCTI. BapiaHTW MapmipyTiB IaroTh 3MOTY
MIPOBECTH TOPIBHSIIBHE JOCII/KEHHS NPUPOJHOTO Ta aHTPOIOI€HHOTO CEPElOBHUINA, BUBUUTH
TIPUPOJTY TIEPETBOPIOIOYOT JIFONCHKOT JisUTEHOCTI Ta BANTHCS TIepeadadary pizHi il HaCIiaKH.
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Snpo nocinimkyBanoi ypbaHo(aopu cTaHOBIATh 134 BUIM BUILMX CYIMHHUX POCIIHH i3 54
ponuH. binburicts BuaiB GyIopH € CHHAHTPOITHUME pocimHaMu — 69,72% (IIporomomnosa, 1991).
IlepeBaxaroTh BUAM aABeHTUBHOI (pakiii (46,79%), me, 3a CTyleHeM HaTypasi3ailii HaHyIOTh
enekoditu — 26,61%. IlopiBHsiHO Oararo — eprazioditiB (12,84%), BUAIB, 11O € «BTiKauaMm» 3
KynbTypH. Bunis anoditaoi ¢paxuii — 22,94% (Oinbuiicts € eBanodiramu — 16,51%).

[TokazoBuMH Bi3yallbHO, A00pe BHPAKCHUMH €JEMEHTaMH POCIHH (OCOOIMBO IS
HIKOJISAPIB) € )UTTEBI hopmu. Y ¢ropi MicTa BUSIBJICHO NMPAKTUYHO BCi OPMHU CHEKTpa, 3TiHO
wiacudikanii K.Paynkiepa (Tumenko, 2021). 3HauHa KUIBKICTh HpencTaBieHa QaHepo- Ta
xamediramu — 30,60%. ['pyna kpuntodiTiB (He3BaXKatOuU Ha MPUCYTHICTH HA TEPUTOPIl MicTa
M1JIKOBOAIHOT apTepii — piuku Taprakaii) € nuiie reodiramu. 3HauHa yacTka BUAIB (SIK 1 OUIBILIICTD
CHHAHTPOIHMX BHUIIB pociinH) — Tepoditu (30,00%).

BiamoBi1HO /10 pO3MOALIY BHIIB Y €KOJIOTO-IEHOTHYHKX IPYIIaxX — IEPEBaKAIOTh pyIepabHi
Buau (33,58%), kynsruBoBaHi (18,66%), a Takox BuaAM MpUPOAHOI rpynu — jayuHi (14,18%).
Taxwuii po3mo/IiT € CBIqYEHHSIM 3HAYHOTO CTYIICHs aHTpononpecii mist dopu bepesiBku.

[ikaBuMH, I1i]] 9ac IPOBEACHHS €KCKYPCIH, € TOCIoAapChKo-3HaYMMI rpynu BUIIB. Y (iiopi
BepesiBku 1x npencrasieno 12. [lepeBaxarors Jikapebki (74,31%) Ta BitaminoHocHi (52,29%)
BUM pocivH. HaliMeHI 4ucesbHOI0 rpyIioto € oTpyiiHi Buau — 13,76%.

binpuricte BUAIB MOXHa PEKOMEHJYBaTh JJisl ILIKUIbHUX OOTaHIYHHMX EKCKypCid —
66,67% BuaiB. BoHM € MEepCHeKTUBHUMH B SKOCTI NPUKIAIB At 17 TeM HIKUIBHOT porpamH,
HEepeBaXHO Ul Y4HIB mIocTOro kiacy (kypc «boraHika»). A Takox Ajsl Y4HIB MOJIOIIINX
KiaciB, npu BuBueHHI Kypcy «IIpupomosHaBcTBO». Tak, BHUKOPHCTOBYIOUM POCIWUHH BHIY
Picea glauca (Moench) Voss 1ikoispaM MOXKHa BizyanizyBaTH acrieKTH Mop¢oJorii JimcTka-
XBOTHKH; pO3MHOXKeHHs! [ 0JIOHaciHHMX, 30KpeMa OyJOBY IIMIIKU; CE30HHICTh 3MIH Y NPHUPOI
(BiuHO3eJIeHa POCIIMHA); BIUIMB aHTPOIIOICHHOTO YMHHUKA HAa POCIMHH (CTIMKICTh LIbOTO BHIY
JI0 MICbKOTO 3a0pyAHEHHs), a TAaKO)K — HAIPaBJICHY aHTPOIIOI'€HHY €BOJIOLII0, KOJH POCIMHU
BUKOPUCTOBYIOTHCS JIJIsl CTBOPEHHST OCOOJIMBUX MAPKOBHUX LIEHO3IB.

AuukiB Y., [lapanmax 5.
AJIBEHTUBHI BUA CTPUMILIUHA

JIpoeobuyvkuil deporcasnuil nedazociunuil yHisepcumem imeni leana @panka
eyn. T 1llesuenxa, 24, m. [[pocobuy
e-mail:pavlyshak2210@ukr.net

Yatsykiv U., Pavlyshak Y. ADVENTIVE SPECIES OF STRYSHCHYNA. The appear-
ance of adventitious species in the local flora the growth of the phytocenotic role of these spe-
cies in the formation of plant communities is one of the most undesirable consequences of the
anthropic transformation of the arboriginal flora. Adventive species in the flora capture anthro-
pogenically altered places, forming thickets, becoming vicious segetal weeds in the region nega-
tively affecting the conservation of biodiversity, replacing apophyte plant.

OnHi€ro 3 NPUYMH ITOIIUPEHHS Ta HaTypaji3alii aABEHTHBHHUX BU/IIB POCIIHH € aHTPOIIYHA
TpaHcdopMalis TPUPOIHNX eKoTomiB. [IpakTHYHO BCi 3MIHM POCIMHHOCTI, SIKi BiZOyBaroThCS
HUHI, MalOTh CHHAHTPOITHUH XapakTep [0 NPU3BOAUTH JI0 CKOPOUEHHS apealliB 6araTbox BHIIB,
a B JICIKHUX BHIIAJKAX i JO 1X MOBHOTO 3HWKHCHHS. 3 KOXKHUM POKOM 301IBIITY€ETHCS KUTBKICTh 1
3pOCTa€ BIUTUB aBEHTHBHUX BH/IiB HA HABKOJIMIITHE CEpeIOBUIIE. 3aHOCH] BUIH CTAIOTh 3JIICHUMH
Oyp’siHaMH, CHPUSIOTH HOIIMPEHHIO MIKITHHUKIB Ta XBOPOO CLIBCHKOTOCIONAPCHKHX KYIBTYD.
3apa3 crioHTaHHa (pakuis afBeHTUBHOI (riopu YkpaiHn HapaxoBye noHa 850 BHIIB CyIMHHUX
pociun (IIporomomnosa, 2006). Tomy akTyaqbHOIO NPOOIEMOIO OiOJOTIYHHMX JOCHTIPKEHb €
BUBUCHHS IPOIIECIB aBEHTH3AMT ()JIOPH Ta CHHAHTPOMI3alii POCIMHHOTO ITOKPHBY.

Paiion Hammx HOCHIIPKEHb OXOILTIOE TepuTopito Crpuiickkoro paiiony (c. [Hi3mudiB).
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VYopomorx 2021-2022 pokiB 1eTaJbHO-MapIIPyTHUM METOJOM IPOBEJEHO OOCTEKEHHs
pyIdepaibHUX €KOTOIIB, y30i4 aBTOMOOUIBHHX JOpPIr TOIIO. AHali3 aIBCHTUBHHX BHJIIB
npoBoaun 3a kinacudikamiero . Kopuacst (Kornas, 1968) 3 nonosaenusimu B. B. IIpoTonomnosoi
(ITporomomoga, 1991).

Ha ocHOBI npoBeieHnX TOCIIiKEeHb BUSIBJICHO 33 aJBEHTUBHUX BHJIH, 110 HAJIEXATh 110 30
poniB i 16 pomun. BusiBieHo, 1110 HaiOLIbIIA KUTBKICTh BUIIB HAJIICKHUTH 0 POAUHU Asteraceae
(11 Bumis, ado 33,3%). Ipyry nosuiito 3aitmae ponuna Poaceae (5 Bumis; 15,2 %). Ha Tpethomy
micui poauHa Brassicaceae (4 Buan; 12,1%). IHIII poJMHU MTpEACTaBIEHI HEBEINKOIO KUIBKICTIO
BHUJIIB.

3a yacom 3aHeceHHs, 3riiHO 3 knacudikamiero S.KopHacs cepen aaBeHTHBHUX BUJIB
nepeBakaroTh kenoditu 25 sunis (75,8 %) - Impatiens parviflora L., Solidago canadensis L.,
Acer negundo L. Tommo. Apxeoditu — HaMiuy0Th 8 BUAIB, a00 24,2 %, Hanpuknan, Chamomilla
recutita (L.) Rauschert, Descurainia Sophia L., Lactuca serriola L. ta iH. 3a cryneHem
Harypaiizauii cepesl aJIBEHTUBHUX BUJIB IOMITHO MEPEBAXAIOTh eneKo(iTH, 10 MpeACTaBIeHi
19 Buzamu it cknanatotsb 57,6 % Bin ix 3aranpHoro uncia. Ha eprazioditu npunazsae 8 BuaiB, 1o
cranoBuTh 24,2 % Ta arpioditu npencrasieni 6 Bugamu (18,2 %). Y cnexrpi xuTTeBUX HopMm
nepeBaxaroTb Tepoditu 16 (48,5 %) Buaie, remikpuntoditn Hamivyts 14 (42,4 %) BumiB.
Haiimenmioro kinbKicTio npeacrasneHi panepoditu — 3 Bunamu (9,1 %).

Arciszewski M., Pogorzelec M.

ACTIVE PROTECTION OF ENDANGERED SPECIES
OF WILLOWS IN TIMES OF CLIMATE CHANGE
Department of Hydrobiology and Protection of Ecosystems

University of Life Sciences in Lublin
Dobrzanskiego 37, 20-262 Lublin, Poland
e-mail: michal.arciszewski@up.lublin.pl

Climate change is currently a serious threat to the functioning of many valuable populations
of both plants and animals. Adaptation to changing conditions is often a lengthy and stressful
process, which can lead to the extinction of many taxa. An increase in the Earth’s average
temperature causes changes in the functioning of ecosystems and, consequently, the ranges of
species are also changing.

The aim of this study is to present the example of the active protection of two endangered
relict willow species in Poland: Salix lapponum and Salix myrtilloides. The experiment was
designed to test whether it is possible to restore populations of these species in their historic
habitats, and what the short time effect will be.

Two sites were selected in the Poleski National Park (eastern Poland), where S. lapponum
and S. myrtilloides were found years ago. The experiment was conducted in two different types
of peatland ecosystems. 48 individuals of each species obtained by micropropagation were
introduced to both sites. After a period of one year, the effects of reintroduction were examined.
An attempt was also made to determine the influence of biotic and abiotic habitat factors on the
success of the process.

Population monitoring carried out one year after reintroduction showed the presence
of more than 70% of planted S. lapponum individuals and more than 50% of S. myrtilloides
individuals. The share of plants that survived depended on the type of peat bog on which they
grew. The results of the experiment confirm the significant effectiveness of the method of active
protection. Differences in the values of the examined physicochemical parameters of the habitats,
as well as in the species composition and physiognomy of phytocoenoses were found in both
sites. The development of a multi-storey structure in one of studied phytocenoses intensified
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competition for light and other environmental resources, which narrowed the potential ecological
niche of the reintroduced species.

Kryzhychkovska D.., Skora M.!, Tymoszuk K.%, Boranski M.}, Rydzewski H.*, Jachula J.?

EVALUATION OF PLANTS FOR POLLINATOR-FRIENDLY URBAN
GARDENS- THE CASE OF PHILADELPHUS SHRUBS
! Animal-Plant Interactions Students group, Maria Curie-Sklodowska University in Lublin
Akademicka 19 St., 20-033 Lublin
? Maria Curie-Sklodowska University in Lublin, Institute of Biological Sciences
Akademicka 19 St., 20-033 Lublin
3The National Institute of Horticultural Research, Konstytucji 3 Maja St. 1/3, 96-100 Skierniewice
‘Botanical Garden of Maria Curie-Skiodowska University in Lublin

Stawinkowska St. 3, 20-810 Lublin

e-mail: jacek.jachula@mail.umcs.pl

In recent decades, declines in the number and diversity of insect pollinators have been
reported worldwide. To counter the phenomenon, several initiatives have been proposed, one
of which is to create and improve pollinator-friendly habitats in urban areas. Private gardens,
backyards, parks, etc. are suitable for the cultivation of ornamental plants and can contribute to
increasing the diversity of food resources for pollinators. However, the challenge is to achieve
a trade-off between aesthetic value and suitability of plants for pollinating insects. Therefore,
detailed research on the floral rewards, i.e. nectar and pollen offered to insects is necessary.

The study was conducted in the Botanical Garden of Maria Curie-Sklodowska University
in Lublin on three Philadelphus species: P. coronarius, P. falconeri and P. delavayi. The start of
blooming and duration of phenological phases were recorded. During full bloom phase, insect
visitors were observed for 3 consecutive days. For the nectar production measurements, on each
of 3 shrubs per species, 5 inflorescences were isolated from insect visits. Then, after 4-5 days,
nectar was collected with an automatic pipette from 25 flowers into Eppendorf type tubes of
known mass. The tubes with nectar were weighted and the sugar content was measured by the
Abbe refractometer. The mass of sugars was then calculated per 1 flower and per 1 shrub. To
evaluate pollen production, mature unopened anthers were extracted from 15 flowers from each
of 3 shrubs per species. The anthers were placed in Eppendorf type tubes of known mass and
dried in 35°C. Then, pollen was rinsed from anthers 3 times using 2 ml of 70% ethanol. After
evaporation, the tubes were reweighted. The mass of pollen was then calculated per 1 flower and
per 1 shrub.

The Philadelphus species bloomed from the beginning to the third decade of June. Among
insect visitors, honey bees (40-52%), bumble bees (35-41%) and butterflies (15-21%) were
observed most frequently. Single visits of solitary bees and beetles were also noted. Per-flower
sugar reward varied greatly between the species and ranged from 0.02 mg (P. falconeri) to 2.34
mg (P. coronarius). The lowest mass of nectar sugars produced by 1 shrub was calculated for P.
falconeri (0.2 g), while P. coronarius and P. delavayi yielded 26.8-28.2 mg of sugars/1 shrub.
The mass of pollen produced by 1 flower was lowest in P. falconeri (0.67 mg), while in P.
delavayi it was nearly 5 times higher (3.04 mg/flower). Consequently, there were significant
differences in the mass of pollen/1 shrub between species. The pollen yield was 7.8 g/1 shrub in
P. falconeri and 46.2 g/1 shrub in P. delavayi.

The ornamental Philadelphus species vary greatly in the mass of nectar sugars and pollen
offered to insect pollinators. From the studied species, P. coronarius and P. delavayi should be
recommended in insect-friendly urban arrangements. The information presented here can be of
high importance for architects, urban and landscape planners.
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Lubek-Nguyen A., Nowacka-Jechalke N., Ziemich6d W., Olech M.

ENZYME-ASSISTED EXTRACTION IN THE RECOVERY
OF BIOACTIVE COMPOUNDS FROM PLANT MATERIAL
Department of Pharmaceutical Botany, Medical University of Lublin
ul. Chodzki 1, 20-093 Lublin, Poland
e-mail: marta.olech@gmail.com

Enzyme-assisted extraction (EAE) involves the use of hydrolytic enzymes to degrade the
cell wall and other cell structures in order to facilitate the elution of metabolites from the natural
matrices. Due to the complexity of the structures, in order to increase the elution efficiency of
bioactive metabolites, enzymes can be combined into sets targeted at key building compounds.
Thanks to their properties, enzymes have found application in various types of industry, such
as food, paper or textile. Compared to conventional methods, enzyme-assisted extraction of
bioactive compounds, among others, does not require the use of highly specialized and expensive
equipment and allows for the reduction of the consumption of toxic solvents or their elimination
from the entire process. The method is becoming more and more popular because it is perceived
as an ecological and cost-effective improvement of classical or modern extraction methods. The
wrinkled rose (Rosa rugosa Thunb., Rosaceae) has been used for medicinal and culinary purposes
for centuries. It has an abundant pericarp (pseudofruit), which is rich in valuable biologically
active metabolites. EAE seems to be ideal for the gentle processing of the plant material with
so many pharmacologically active compounds. Therefore, the aim of this study was to assess
the effectiveness of EAE in increasing the elution of biologically valuable compounds from rose
pseudofruit.

The effectiveness of different enzymes (pectinase, carbohydrase and their mixtures), the
effect of temperature (40°C and 50°C) and duration of enzymolysis on the content of compounds
in the final extracts were tested. The extraction efficiency was determined, and total content
of phenolic compounds, the antioxidant and anti-inflammatory activity was assessed using
spectrophotometric methods. Moreover, LC-MS was used for the detailed analysis of rose
polyphenols.

It has been shown that the use of a mix of enzymes causes a significant increase in
the mass of the obtained extract compared to the control sample (up to 74.74% w/w). Under
appropriate conditions, i.e. temperature, enzyme type and enzymolysis time, the amount of
released polyphenols increased to 48.09 mg of polyphenols from 1 g of raw material, i.e. 26.88%
more compared to the control. Increased antioxidant activity and, with some enzymes, anti-
inflammatory activity were observed in the tested samples.

Rydzewski H., Chernetskyy M., Szymczak G.
MICROMORPHOLOGY OF GALATELLA LINOSYRIS (ASTERACEAE) LEAVES

Botanical Garden of Maria Curie-Sktodowska University in Lublin
Stawinkowska Str. 3, 20-810 Lublin, Poland
e-mail: botanik@mail.umcs.pl
Galatella linosyris (L.) Rchb.f. (syn. Aster linosyris (L.) Bernh., Crinitaria linosyris (L.)
Less., Linosyris vulgaris Cass. ex Less., and other) from the family Asteraceae is an up to 70
cm high perennial plant producing thick underground rhizomes. Its densely leafy erect stems
are covered by short thorns and branch only at the top within the inflorescences. The leaves
are sessile, linear, single-veined, up to 7 cm long and 2-3 mm wide. The approx. 7 mm long
yellow flowers are tubular and hermaphrodite and collected in flower heads, which form pseudo-
corymb at the shoot apex (Pigkos-Mirkowa and Mirek, 2006). The flowering period lasts from the
second half of July to September, and sometimes until October. The flowers are eagerly visited by
insects and provide useful nectar and pollen for wild entomofauna and honeybees (Chernetskyy
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et al., 2010). The approx. 3.5 mm long fruits of the plant are small achenes with pappus. The
seeds are dispersed by the wind. G. linosyris is a subcontinental-submediterranean-Eurasian
heliophytic and thermophilic species. It occurs in xerothermic grasslands on calcareous, chalk,
gypsum, and loess soils with an alkaline reaction, or less often slightly acidic soils. The species
grows in communities of the class Festuco-Brometea. The overgrowing of habitats by trees and
shrubs as a result of natural ecological succession and the destruction of this plant related to
human activity (forestation or plowing of land) lead to disappearance of the species (Cwener and
Sudnik-Wojcikowska, 2022). Therefore, it is protected in some countries of its natural range. For
example, this plant is under strict legal protection in Poland and has been included in the Polish
red list of pteridophytes and flowering plants in the vulnerable [ VU] category (Kazmierczakowa
et al., 2016). The aim of the present study was to investigate the micromorphology of G. linosyris
leaves in terms of its adaptation to ecological conditions.

The research material included typical leaves of G. linosyris from the collection of the
Polish Flora Department of the Botanical Garden, Maria Curie-Sktodowska University in Lublin.
The plants were brought to the collection from a natural site located in Tarnogora in the Lublin
region. The leaf surface micromorphology studies were carried out with the use of scanning
electron microscopy (SEM). Microscopic preparations from fixed leaves were observed in the
SEM - BS 500 Tesla.

During shoot development in spring, the leaves of the analyzed species are covered by
tomentum noticeable to the naked eye. In turn, mature leaves do not contain this protective cover.
Their epidermis along the nerve on both sides of the leaf blade produces 4-celled glandular
trichomes with an average length of 47 um. They consist of a 2-celled glandular structure
mounted on a 2-cell stalk. All these cells are located in one row forming a cone-shaped trichome
with a rounded apex. The proper epidermal cells viewed from above are slightly convex and
polygonal in shape (isodiametric or slightly elongated). The surface of their cuticle is heavily
striated and covered by waxy structures of various sizes and irregular shapes. The lower epidermis
cells are substantially smaller than the cells of the upper epidermis. The analyzed species has
amphistomatic leaves. There are more stomata on the lower side of the leaf blade. The stomatal
cells are surrounded by 5 (more rarely 4 or 6) proper epidermis cells. The cuticle of the stomatal
cells forms thickened outer cuticular ledges, which rise above closed stomata. The average length
of the stomatal cells on the lower side of the leaf is 37.4 um, but the cells are slightly shorter, i.e.
approx. 33.6 um, on the upper side.

The analysis of the micromorphology of G. linosyris leaves revealed the specificity of
their structure and confirmed the presence of xeromorphic features, which are adaptations to the
conditions of occurrence of the species.

Strzalkowska-Abramek M.!, Chrzanowska E.?, Denisow B.!
POLLEN PRODUCTION IN THE FLOWERS OF THREE PAEONIA SPECIES

'Department of Botany and Plant Physiology, University of Life Sciences in Lublin
Poland, 20-950 Lublin, 15 Akademicka str
2 Students Research Group of Biologist, University of Life Sciences in Lublin
Poland, 20-950 Lublin, 15 Akademicka str
e-mail: bozena.denisow@up.lublin.pl
Bee pollen is an important product particularly appreciated by consumers. It is used
in medicine for therapeutic purposes as alternative drug or in the cosmetology industry. The
value of bee pollen is related to the wide range of its ingredients (proteins, fatty acids, vitamins,
enzymes, co-enzymes, polyphenols, carotenoid pigments, phytosterols). Promising reports have
indicated the anti-oxidant, anti-inflammatory, anti-cariogenic, anti-bacterial, anti-fungicidal,
hepatoprotective, anti-atherosclerotic, and immune enhancing potential of bee pollen.
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Bee pollen collection is dependent on environmental resources. The present study
focused on the pollen production potential in three Paeonia species (P. suffruticosa Andrews, P.
wittmanniana Hartwiss ex Lindl., P. officinalis ssp. microcarpa Nyman).

The study was conducted in 2021-2022. The analyzed plants originated from the collection
in UMCS Botanical Garden in Lublin.

The flowers of all the Paeonia species studied are multi-staminate. The number of anthers
per flower varied considerably between the species and the years of study. The highest number of
anthers was established for the flowers of P. wittmanniana (mean =278.4). Within the species, the
number of anthers differed depending on the flowering stage. The potential for pollen production
depends on the species and corresponds to the number of anthers and pollen production in anthers.
High pollen production was found in the flowers (range: 0.35-0.47 g/flower). Moreover, the
pollen production is changeable between flowering seasons. Paeonia pollen is willingly collected
by insects, mainly honey bees, which suggests that Paeonia pollen can complement their pollen
food resources and can potentially serve as a bee pollen component.

Tymoszuk K.', Wrzesien M.!, Jachula J.2, Strzalkowska-Abramek M.}, Denisow B.}
EARLY SPRING POLLEN RESOURCE IN SEVERAL ORNAMENTAL SPECIES
! Maria Curie-Sklodowska University in Lublin, Institute of Biological Sciences
Akademicka 19 St., 20-033 Lublin
e-mail: karolina.tymoszuk@mail.umcs.pl, malgorzata.wrzesien@mail.umcs.pl
’The National Institute of Horticultural Research
Konstytucji 3 Maja St. 1/3, 96-100 Skierniewice
e-mail: jacek.jachula@inhort.pl
$University of Life Sciences in Lublin, Faculty of Environmental Biology
Akademicka 13 St., 20-950 Lublin
e-mail: bozena.denisow@up.lublin.pl, monika.strzalkowska@up.lublin.pl

One of the factors that affect the diversity and abundance of pollinating insects is the
amount of available food. Early spring is a period when many bee species establish nests and/
or begin raising offspring and the availability of food at this time determines the size of bee
populations. Yet severe food shortages for bees were identified in Europe in March and beginning
of April. One of the measures to improve the well-being of pollinating insects is to enrich food
resources by sowing/planting nectar- and pollen-producing species. However, it requires detailed
knowledge on amount of offered reward and attractiveness to insect pollinators.

The study was conducted in 2021-2022 in the Botanical Garden of Maria Curie-
Sklodowska University in Lublin. Twelve plant species were investigated: Eranthis hyemalis,
Galanthus nivalis, Leucojum vernum, Scilla siberica, Scilla bifolia, Gagea lutea, Chionodoxa
luciliae, Pulsatilla vulgaris, Anemone nemorosa, Hepatica nobilis, Crocus sp. and Hyacinthus sp.
Flowering phenology, pollen yields and spectrum of insect visitors were assessed.

The earliest flowering species, i.e. from the first half of February, were E. hyemalis and G.
nivalis. The longest flowering period (from late March to the first half of May) was recorded for £
verna and A. nemorosa. Among the studied taxa, flowers of P. vulgaris offered the highest mass of
pollen (on average 7.85 mg/flower). The lowest pollen yield was calculated for L. vernum (mean
= 0.29 mg/flower). Flowers of all species were visited mainly by honey bee (4Apis mellifera),
solitary bees and bumblebees (Bombus spp.), which collected pollen during favorable weather
conditions.

Ornamental plants flowering in early spring can enrich pollen food resources for pollinating
insects and should be included in plantings in home gardens and urban green spaces.
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FINGERPRINTING OF POLISH GRASS PHYTOCHEMICAL COMPOSITION
BY MEANS OF THIN-LAYER CHROMATOGRAPHY COMBINED
WITH NOVEL HYPERSPECTRAL IMAGING
Department of Medicinal Chemistry, Medical University of Lublin
Jaczewskiego 4, 20-090 Lublin, Poland
’Department of Pharmaceutical Botany, Medical University of Lublin
Chodzki 1, 20-093 Lublin, Poland
SBotanical Garden of Maria Curie-Skiodowska University in Lublin
Stawinkowska 3, 20-810, Lublin, Poland
70 species of grasses family (Poaceae), coming from genera: Agrostis, Alopecurus,
Anthoxanthum, Apera, Arrhenatherum, Avena, Brachypodium, Briza, Bromus, Calamagrostis,
Corynephorus, Cynosurus, Dactylis, Danthonia, Deschampsia, Digitaria, Echinochloa, Elymus,
Eragrostis, Festuca, Glyceria, Helictotrichon, Hierochloe, Holcus, Hordeum, Koeleria, Leymus,
Lolium, Milium, Molinia, Nardus, Panicum, Phalaris, Phleum, Phragmites, Poa, Saccharum
and Setaria were analyzed with thin-layer chromatography. Almost all samples came from
natural stands in Poland, collected during 2020 season. The plates were then photographed in
hyperspectral range using own in-house constructed equipment based on inexpensive no-name
microscope camera. The modification was based on removing the existing IR-Cut filter and
writing own software in Python. 11 combinations of illumination (254 nm, 366 nm, white light),
together with various filters (no filter, IRCut, UV, cobalt glass, IR pass) were used to register
RGB HDR images of the same plate. It was concluded that resulting 33 channels in image can
be compressed to 5-6 principal components and then visualized separately as gray-scale images
or artificially colored images (our new approach called PCACI - Principal Component Artificial
Colouring of Images). The infrared region added novel orthogonal information to the registered
data, not redundant with visible region. Resulting data can be further processed with known
comparative techniques such as Principal Component Analysis or Hierarchical Cluster Analysis.

Zherebylo V.

SYSTEMATIC STRUCTURE OF THE FLORA OF THE KHORUNZHIV HYDROLOGICAL
RESERVOIR (KREMENCHUTSKY DISTRICT, POLTAV REGION)
Kharkiv National University named after V.N. Karazin
Svobody, 4, Kharkiv, 61022, Ukraine
e-mail: vladazherebilo15072001 @gmail.com

In the modern world, there is an increase in anthropogenic influence on natural ecosystems,
which makes research on the identification and preservation of biotic diversity, ensuring the
protection of rare plant species, urgent. Protected areas, such as nature reserves of local and state
importance, play a significant role in solving the task of preserving biodiversity. The hydrological
reserve of local importance «Khorunzhivskyi» with an area of 25 hectares was created by the
decision of the Poltava Regional Council dated 20.12.1993 to preserve valuable wetlands with
typical flora and fauna. The reserve is located near the village. Omelnyche is in the valley of
the Rudka River (Kremenchutsky district, Poltava region) and has been exposed to significant
anthropogenic influence for a long time due to the intensive recreational and agricultural use of
this territory.

According to the results of expedition trips to the reserve, 95 species of plants belonging to
the department Magnoliophyta, 2 classes, 19 orders, 29 families and 78 genera were discovered.
The main features of the systematic structure of the flora are reflected by the spectrum of 10
leading families, which unite 71% of the species. The largest number of species is represented
by Asteraceae - 25 species (26%), Fabaceae - 11 species (12%) and Poaceae - 10 species (11%).
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The fourth place in the spectrum is occupied by Lamiaceae (4 species, 4%), which indicates a
low floristic diversity of hygrophytic coenoses. The less numerous Amaranthaceae, Apiaceae,
Onagraceae, Polygonaceae, Plantaginaceae, Ranunculaceae, respectively, occupy the last places
in the spectrum and include 3 species in each family. Other families are represented by only
one species. This distribution of families is characteristic of herbaceous phytocenoses of the
Holarctic floral kingdom. A significant number of aster species in the composition of the flora can
be explained by their large number among weeds that penetrate into the studied territory from the
fields and dirt roads passing near the reserve.

According to the results of the fractional analysis of the flora, it was established that the
share of natural together with protected species is 48%, adventitious species - 17%. We noted only
one regionally rare species - Goniolimon tataricum (L.) Boiss., which has a small distribution in
the studied area and grows mostly singly in open areas of meadows. The number of apophytes
is 33 species (35% of their total number). Based on the results of the analysis of the adventitious
fraction of the flora, it was established that 16 alien plant species grow in the study area, which is
17% of the total number of species. According to the introduction time, 7 species are chenophytes,
plants that were introduced to the territory of Ukraine after the 15th century, and 9 species are
archaeophytes. According to the method of introduction, it was established that 3 species got
into natural phytocenoses randomly and are xenophytes, the other 3 species were brought to
the territory of Ukraine intentionally as introducers - ergasiophytes. According to the degree of
naturalization, 11 species are epecophytes, which have completely naturalized on anthropogenic
ecotopes, the other 2 species with a weak degree of naturalization, which sometimes appear in
small numbers in different places, are ephemerophytes. Most alien species grow in open areas of
meadow-flood phytocenoses.

I'EHETUKA TA BIOTEXHOJIOI'TA
GENETICS AND BIOTECHNOLOGY

Bapxatosa A., FOmyk O., ®enopenko B.

CKPUHIHT TTIOTEHIINHNUX CANTIB IHTETPALIIT ®ATA ¢C31
B TEHOMAX AKTUHOBAKTEPII
Jlvgiecoruil Hayionanvuutl ynisepcumem imeri leana Opanka
eyn. I pywescorozo, 4, m. Jlvsis, 79005, Vrpaina
e-mail: anastasiia.barkhatova@lnu.edu.ua
Barkhatova A., Yushchuk O., Fedorenko V. SCREENING THE PUTATIVE ATTB
SITES FOR ®C31 ACTINOPHAGE IN ACTINOBACTERIAL GENOMES. ¢C31 is a tem-
perate bacteriophage with broad host-specificity in bacteria belonging to the genus Streptomy-
ces. Plasmids utilizing the ¢C31 integration system became a widely applied tool in genetics of
streptomycetes and other actinobacteria. In current work we decided to screen public available
genomes of validly described species from phylum Actinomycetota, searching for SCO3798 or-
thologues (this latter gene carries ¢C31 a#B site in model Streptomyces coelicolor). SCO3798
orthologues, and, consequently, putative pC31 a#tB sites were discovered in 2363 genomes of
2890 analyzed.

¢C31 — me momipHHUt OakTepiodar 3 MHMPOKOIO CIEIU(IUHICTIO IO TOCIIONAPIB Y BUIB
pony Streptomyces. 11i daru yTBOPIOIOTH J30TCHHI KYJIBTYPH, IHTETPYIOUNCh CAWT-CTICIIU(ITHO
B JUISHKH aftB, po3TamioBaHi B MeXaX OKPEMHX CTPYKTYPHHX TE€HIB, AKi KapTyIOThCS B
KOHCEPBATHBHIM KOPOBiil HIISHIN JiHIHHIX XpOMOCOM cTpenToMmineriB. Bexropu, moOymoBaHi
Ha cucteMi iHTerpamii ¢ara @C31, iHTETpyIOTbCS B CaWT affB, pO3TallOBaHWN y TeHi, IO
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koaye Oumok momiOuuit no mipuny (SCO3798 y Streptomyces coelicolor), Taki maasminua €
HAWMOMIMPEHIIUMY THTEIPaTUBHUMH BEKTOPaMH, 1[0 BUKOPUCTOBYIOThCS JJIsl €KCHpeECii TeHiB
B IPEACTaBHUKIB pony Streptomyces (Lomovskaya, 1980). Inrerpasa 3 momipaoro ¢ara ¢C31
€ HaOUIbII BUBYCHUM IPEICTaBHIUKOM BEJIMKHUX CEpHHOBHX pekomOiHa3. Came 1 iHTerpasa i
Karajizye pekoMmOiHaio attP/attB (iuterpaiiio) 3 yrBopenusam attL i attR (Thorpe, 2000). Lei
(dbepMeHT € BHCOKOCTICIM(DIYHMM, 30KpeMa MPAIO€ B TeTePOoIoriuHoMy rocronapi (Escherichia
coli) 1 B peakisx in vitro, Ta 3aCTOCOBYETBCSl B TEHOMHIN 1HXKEHepil pi3HUX OpraHi3MiB.

Sk BKe 3a3HaYajoCs BHIIE, BEKTOPH, MOOymIOBaHI Ha cucrteMi interpamii dara ¢C31,
IIMPOKO 3aCTOCOBYIOThCS ISl €KCIpecii TeHIB y CTPENTOMILETIB, a TaKoXK 3HAHIUIM CBOE
3aCTOCYBAaHHS 1 B MPEACTABHUKIB 1HIIMX POJIB akTHHOMIIETiB. ONHAK, CHCTEMATHYHHI aHaIi3
CAiiTIB aftB B aKTHHOMIIIETIB IOTENEep HEe MPOBOAUBCS. ToMy, HAIIUM 3aBIaHHIM OYJIO JeTalbHO
JOCIHIJJUTH TeHOMHI MOCIIIIOBHOCTI aKTMHOOAKTEPiil Ha HAasBHICTh HIMOBIPHHUX CAaNTIB iHTErpauii
¢ara @C31, mo cBiguniao 6 Mpo MOXKJIMBICTh 3aCTOCYBAaHHS B HUX BEKTOPIB, MOOYJOBaHi Ha
cucremi iHTerparii ¢gara ¢C31.

Hnst uporo mu crBopmwin «offline» 6a3y JaHUX Ui TEHOMIB YCiX BajiHO-OMHMCAHMX
BUJIB, [0 HaJCXKaTh M0 Kiacy Actinomycetota (i ski poctynHi B 0a3i qanux GenBank). [ami,
3a JIONOMOrol0 mporpamHoro 3abesneuenHsi Geneious 4.8.5 ta ¢ynkuii Custom Blast Oys
NpOBEICHHUI aHai3 TeHoMIiB 21-ro psiay kiacy Actinomycetota, a came: Acidothermales,
Actinomycetales,  Bifidobacteriales, Catenulisporales, Cryptosporangiales, Frankiales,
Geodermatophilales, Glycomycetales, Jatrophihabitantales, Jiangellales, Kineosporiales,
Kitasatosporales, Micrococcales, Micromonosporales, Motilibacterales, Mycobacteriales,
Nakamurellales, Propionibacteriales, Pseudonocardiales, Sporichthyales, Streptosporangiales.
Sk 3amuT AN MOUIYKY MOTPIOHOI AUISHKK FeHOMY OyJO B3STO HYKJICOTHIHY ITOCIIJIOBHICTb
rera SCO3798 i3 Streptomyces coelicolor. 13 2890-Ta 1oCaiIKEHUX MOCITIIOBHOCTEH TCHOMIB,
OakaHWi caiT iHTerpariii OyB 3HaWaeHUN ¥ 2363-b0X 13 HUX. TakoX M Yac 1[Or0 JOCIIIKCHHS
BUSIBUJIOCH, 11O LIEH CaliT HassBHUN Yy NPEICTaBHUKIB KOXKHOTO JIOCIHI/PKEHOTO PsijLy.

OTpuMaHi pe3yibTaTd CBiA4YaTh IPO YHIBEPCAIBHICTh BEKTOPIB, MOOYIOBaHHX Ha
cucremi inTerpauii dara ¢C31, siki, HailiMOBIpHiIlIe, MO>KHA 3aCTOCYBAaTH JUIs €KCIIPECii reHiB y
nepeBaXkHii OIIBIIOCTI AKTHHOMILICTIB.

Bauunceka b., I'oanyo H., Boanap JI., l'opOyninceka C.

JOCJIIPKEHHA MOXJIMBOI'O ®ITO-TA HUTOTOKCUYHOT'O
E®EKTY BOJU 3 PIYKU 3YBPA
Jlvsigcokuil HayionaneHull yrieepcumem imeni leana dpanka
syn. I pywescokozo, 4, m. Jlvgis, 79005, Yxpaina
e-mail: bbvual2@gmail.com

Bachynska B., Holub N., Bodna L., Gorbulinska S. THE STUDY OF POSSIBLE PHY-
TO- AND CYTOTOXIC EFFECT OF WATER FROM ZUBRA RIVER. Zubra River which be-
longs to the Dnister river basin is contaminated with household sewage from the sewage network
of district. The aim of our work was to determine the possible phyto- and cytotoxic effect of water
from the Zubra river using Allium cepa test. We found that water samples from this river collected
in October 2022 near the Shuvar market show low phytotoxicity (index of phytotoxicity was
equal to 10,5%) and cytotoxicity (mitotic index decreased to 15,2 % compared to 20,4 % in the
control) on the root meristem of Allium cepa.

3yOpa — HeBenuka piuka Oaceiiny /[lmictpa, mo Oepe cBiif moyatok y CHXiBCHKOMY
paiioni M. JIbBoBa. Y Mexkax MicTa BijJ Bynuii XyTopiBka 1o Bymumi ['Hara XoTkeBHYa BOHa
3a0pyIHIOEThCS TOOYTOBUMH CTOKaMH 13 KaHalli3aliiHoi Mepexi JIbBOBa, Mpyu YoMy B OKpeMHUX
BUMAKax 0OCSAT CTIYHHUX BOJ MOXKe OyTH OiibIIMM 3a BiIacHUH 00°eM CTOKy piukH (L[BinnHIOK,
2016). 3a pe3yabraraMi MOHITOPHHTY CTaHy HaBKOJIMIIHBOTO ceperoBumia JIbBiBChKoi 001acTi
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y geTBepTOMy KBapraii 2022 poky B 3pa3kax BoaH 3 piuku 3yOpa Oylio BHSBICHO ITEPEBHUILCHHS
I'/IK 3a TakuMu TOKa3HUKAaMU SIK 3aBHCIIi PEUYOBHHH, 3aJ1i30 3arajbHe, aMiak Ta aMOHIHHUH a30T,
HITpHUTH, (ocdaTu, IpU YOMY TEPEBUIIECHHS NEPIINX ABOX MOKA3HUKIB (PIKCYIOTH PEryisipHO
mjoHaiimentre 3 2016 poky (https://deplv.gov.ua/potochni-rezultaty, 2022).

Mertoro Hamoi poboT Oylto BH3HAYEHHS MOXKIHBOTO (iTO- Ta IUTOTOKCHYHOTO €(EKTy
BoIH 3 piuku 3yOpa 3a monomororo Allium cepa- Tecty. O0’€KTOM TOCIHiIKEHHS OyITH 3pa3Ku BOAH
3 piuku 3y0Opa, BiniOpani moomu3y purky LllyBap y xoBtHI 2022 poky. KonTpomem ciayrysana
IUCTHIbOBaHAa Boma. PITOTOKCHYHICT 3pa3ka BOAM OMLIHIOBAJIHM iHICKCOM (DITOTOKCHYHOCTI
IF,: IF, = (M. - M))x100%/M_, ne M —Benn4InHa TeCT-peaKii y KOHTpomi, M — Benn4nHa
TecT-peakii y qocmuiai. Jns mporo unbynmuan Allium cepa mpopoIIyBain y €MHOCTSX 31 3pa3KoM
3a Temmeparypu 25°C. Ha m’saty moOy mpoBOOMIIM BHMIPIOBAaHHS aKTHBHOCTI POCTY KOPIHIIIB
y AOCHiIi Ta KOHTpPOIi (IO IT’STh TOBTOPIB 1 TPH MOBTOPIOBAHOCTI). LIHTOTOKCHYHICTE 3pa3ka
OLIHIOBAJIN MITOTHYHUM 1HIEKCOM (MI%). JI1s 1pOr0 BUTOTOBIISUIA THMYACOBI LIMTOJIOTIYHI
TIperapaTi MEPUCTEM KOPIHIIB muOyIi. [ BUTOTOBJICHHS IpenapariB KOpiHI oOpi3anu uepes 72
TONWHM 1 PIKCYyBaJIM B PO3UMHI €TaHOIY Ta OI[TOBOI KUCIIOTH ¥ criBBigHOMIeHH] 3:1. ®apOyBanHs
npenapariB npoBoamiocst 2% opceiHOM 3a CTaHAAPTHOIO METOIMKO0. 3arajJbHUI MITOTHYHHH
IHIEKC (MI% ) BU3HAUAJIH 32 BiTHOIICHHSIM KIIITHH Y CTaHi MOJLTY A0 3araibHOi KITBKOCTI KIITHH.

Hamu Oyo BUSIBIIEHO CTAaTUCTHYHO TOCTOBIPHY PI3HUIIIO MiXK ITOKa3HAUKAMH POCTY KOPIHIIIB
nulymi y nocniai Ta koHTpom. Tak, cepenHiil MOKa3HUK TOBKIHHA KOPEHS Y JOCIHIili CTAHOBHB
17,8 + 0,65 mMm, a y xouTpodi 19,9 £0,74mm. Tnpexc ditorokcmunocri IF, nopisrrosas 10,55%,
10 CBIAYUTH MPO HU3BKY (PITOTOKCHYHY Mif0 MOCIHIIKYyBaHUX 3pa3KiB. TakoXK HAMH BUSBICHO
JOCTOBIpHE 3HIWXEHHSI MITOTHYHOTO iHAeKCy y nocuifi (15,2%) nopiBasHO 3 koHTponeM (20,4%).
Cnin 3a3Ha4nTH, O poda3Huii iHxekc y gocmiai 6y BummM (15%), Hixk y kKoHTpOIIi (9,4%), mo
CBIIYUTH PO 3aTPUMKY Tepediry mpomeciB y mpodasi.

OTxe, MO)KHA 3pOOUTH BHCHOBOK, IIO 3pa3Ké BoAW 3 piuku 3yOpa, BimiOpaHi y >KOBTHI
2022 poky nobmmzy punky LlyBap, nposiBisirors HU3bKY (iToTokcnuny (IF nopisaroBaB 10,5%)
Ta nutotokcnuHy (MI 3umxkyBascst 1o 15,2% mopiBasiHO 3 20,4% y KOHTPOII) HA MEPUCTEMY
KopiHIiB A/lium cepa.

Benubina O., FOmyk O., ®eaopenko B.

T'EHM CTIMKOCTI JIO TJIIKOHENTUHNX AHTUBIOTHKIB
Y ACTINOKINEOSPORA AURANTICOLOR DSM 44650
Jlvgiecoruii nHayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: ovedibida@gmail.com
Vedybida O., Yushchuk O., Fedorenko V. GENES OF RESISTANCE TO GLYCOPEP-
TIDE ANTIBIOTICS OF THE KINEOMYCIN PRODUCENT ACTINOKINEOSPORA AU-
RANTICOLOR DSM 44650. Glycopeptides (GPAs) are a clinically successful class of antibiotics
able to terminate cell wall biosynthesis in Gram-positive bacteria. GPA resistance genes are found
either in producing actinobacteria or in pathogens. It is important to investigate GPA resistance
genes in producers since they are likely the primary source of the resistance genes found in patho-
gens. Herein we present the results of bioinformatics analysis aimed to search for glycopeptide
resistance genes in Actinokineospora auranticolor DSM 44650 genome. The latter strain is a
novel promising producer of glycopeptide antibiotics. We show that biosynthetic gene cluster-sit-
uated GPA resistance genes are the only ones present in the A. auranticolor DSM 44650 genome.

B enoxy MynbTHPE3HCTEHTHOCTI OakTepiil 10 pi3HUX aHTUMIKPOOHUX NpErapariB, BAXKINBO
BUBYATH MEXaHI3MU PE3UCTEHTHOCTI JI0 Pi3HUX KJIACIB aHTUOI0THKIB, OCKIJIbKH B MailOyTHLOMY
I[e J03BOJUTh HaM CTBOPIOBATH HOBI CHHTETHYHI a00 HAMIBCHHTCTHYHI AHTHOIOTHKH, SKI
3MOXKYTh OOXOOUTH IIi MEXaHI3MH PE3UCTEHTHOCTI. [JIIKONMeNTHIHI aHTHOIOTHKHM HaJe)KaTh
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JI0 KJIIHIYHO-BaXIIMBOTO KJIaCy aHTUMIKPOOHMX CIIONYK, IO 3AaTHI NPUTHIUyBaTu OiOCHHTE3
KIITHHHOT CTiHKK [ paM-mo3uTHBHUX OakTepiil. BiamoBiaHO, reHH CTIMKOCTI 1O IIIKOTETITHIIB
HEOoOXiJHI aKTHHOMIL[ETaM-TTPOYIEHTaM LIUX CIOIYK JJIsl CAMO33aXHCTY; B/l aKTHHOMILIETIB FeHH
CTIHKOCTI 10 IIIKOMENTH/IB MOTPAIUISIOTh B IPYHTOBHI METaMOOLIOM, 3BIIKH MOIIMPIOIOTHCS
JI0 TaTOreHHuX IramiB ['pamM-no3uTHBHUX Oakrepiii. BiqmoBinHO, BMBYEHHI I'eHIB CTIHKOCTI
JI0 TIKONENTHIIB Y aKTHHOMILETIB-NPOAYIIEHTIB MOXE€ HaJaTH BaXKJIHBY iH(GOpMAII0 MO
(YHKIIOHYBaHHS LIMX T€HIB y NATOrEHIB.

Actinokineospora auranticolor  DSM 44650 € mnoTeUiiHMM TIPOAYLEHT HOBOTO
DTIKOMENTHAHOTO aHTHO10THKA. My BUSBUIH, 110 B A. auranticolor DSM 44650 renu CTiHKOCTI
JI0 DIIIKONeNnTH B (200 van reHu) JoKalli30BaHi reHn Nopyd i3 kiactepoM reHiB 6iocunredy (KBI)
DJTIKOTIETITU/IHOTO aHTHUOI0THKA. 30KpeMa Iie onepoH vanHAX, mo Koaye JIakTaT AeriiporeHasy
(VanH), sixa neperBopioe mipysar Ha d-nakrar, d-Ala-d-Lac mirasy (VanA) i d,d-gunentunasy
(VanX); ren vanY, mo xonye d,d-kapOokcumnentraasy; ornepoH vanRsS, o Koaye IBOKOMIIOHCHTHY
PETYISITOPHY CUCTEMY, A€ vanS KOIye CEHCOPHY TiCTHIMHOBY KiHa3y, sIka pearye Ha HasBHICTbH
TTKOTIEITUIHAX aHTHUOIOTHKIB 1 (ocOpmiIoe perymsTop BiATOBiAI vanR, SKAH 3aIryckae
EKCIIPECiIO PelITH van TeHiB,

Y mpoxyneHTiB MIIKONEeNTHAIB TeHH CTIHKOCTI 10 X aHTHOIOTHKIB TaKOXK 3HAXOAATH 3a
mexxamu KBI. IpoananizyBaBuiu reHoM A. auranticolor DSM 44650 My BUSIBHIIN TOJaTKOBUX
OPTOJIOTIB IBOKOMIOHEHTHOI cucteMu vanRS. I'enn vanHAX 1 vanY Takox Oynu yHiKaJbHUMHU
B reHoMi A. auranticolor DSM 44650. Ilpore, no3a knacrepom reniB Oiocuntesy (KBI)
DTIKOTIENITHAHOTO aHTHO10THKA, Ha BifcTaHi 1,072 MITH.I.H., MU 3HAWIIUIK TOJATKOBUI TeH vanZ
(1o komye IpyropsaHUil OUTOK CTIMKOCTI JO DIiKomenTumiiB). Jis Toro, mo0 3po3yMiTH, 4u
KOpPEJIIo€ HasBHICTH van TeHiB i3 npucytHicTio KBI' rmikonentunis y iHmmx Actinokineospora
Spp., TIPOAHAaJI30BaHO JIOAATKOBI T€HOMH HPEICTaBHUKIB IbOTO poay. Beworo mpoananizoBaHo
14 renomiB, 110 Halexanad TakuMm imuramam: A. alba DSM 45114, A. baliensis DSM 45656,
A. bangkokensis 44EHW, A. cianjurensis DSM 45657, A. diospyrosa DSM 44255, A. enzanensis
DSM 44649, A. fastidiosa JCM 3276, A. globicatena DSM 44256, A. inagensis DSM 44258,
A. iranica IBRC-M 10403, A. pegani TRM 65233, A. spheciospongiae EG49, A. terrae DSM
44260 i A. xionganensis HBU206404. Y ko)XxHOMY MpOaHaJi30BAHOMY T'€HOMi, 32 BUHSITKOM
A. inagensis DSM 44258, mu BusiBiid van teuu, xoda KBI™ moikonentuzaie Oyau BimcytHi. Le
CBIYUTH TIPO T€, IO T'€HH CTIKKOCTI JO TIKOIENTH/IB MOIIK OyTH MEpEeayMOBOIO JUIS HOSBH
KBI" mnikonenruny B reHomi A. auranticolor DSM 44650. B mogaineIiiii poOOTi MU TUTaHYEMO
EKCIIEPUMECHTAIEHO BUBUYUTH BIIACTHBOCTI T'€HIB CTIHKOCTI 710 IIIKONECITHIHUX aHTUO10THKIB Y A.
auranticolor DSM 44650.

I'pax M., Poman 1., @epopenxo B., 'pomuxo O.

BIOIHOOPMATUYHU AHAJII3 KJIACTEPIB BTOPUHHHUX
METABOJITIB ITPEACTABHUKIB POAY UMEZAWAEA
Jlvgiecokuil Hayionanvuutl ynisepcumem imeni leana Opanka
eyn. I pywescorozo, 4, m. Jlvsis, 79005, Vkpaina
e-mail: marianahrad@gmail.com

Hrad M.. Roman I., Fedorenko V., Gromyko O. BIOINFORMATIC ANALYSIS OF
CLUSTERS OF SECONDARY METABOLITES OF THE GENUS UMEZAWAEA. The genus
Umezawaeae synthesizes Umezawamides A and B (Umezawaea sp. RD066910) and Formicamy-
cin (Umezawaea tangerina). AntiSMASH analysis of the 4 selected strains revealed that Umeza-
waea Da 62-37 has the highest number of clusters - 52, including the cluster of y-butyrolactone,
which is not present in other strains. Common clusters such as tetramycins, lantipeptides, indoles,
and NRPS/NAPAA-independent synthetases were identified in all strains.

AKTHHOMILIETH — II€ TPYTIa MiKpOOPTaHi3MiB, III0 CHHTE3YIOTh 3HAYHY KUTBKICTH 0100TIYHO
AKTHBHUX PEUYOBHH, B TOMY YHCITi aHTHO10THKIB, SIKi 30aTHI IPUTHITyBaTH PiCT NATOTEHHIX OaKTepii
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Ta rpuOiB. AHTHOIOTUKHM aKTUHOMILIETHOTO MOXO/XKEHHS BiJIrpatoTh BaKIMBY POJIb B MEIUIIMHI
Ta BerepuHapii. OnHAaK, BOHM HE CTaJd NaHAIEEI0 B JIIKyBaHHI iH(EKUIHHUX 3aXBOPIOBAHb,
OCKUJIbKH 1X BUKOPHUCTAHHS PU3BEJIO JI0 CTPIMKOTO PO3BUTKY pe3nucTeHTHHX Oakrepiii. [1lopiuHo
y €Bpomi mnomupae moHaa 33 THCSAYI MAII€HTIB BiJ BHYTPIIIHBOJIKAPHSIHUX OaKkTepiasibHUX
iHdekuiit. OAHUM 3 THMYaCOBHX DIllleHb € BIJKPUTTS HOBUX aHTHUOIOTHKIB 1 3aCTOCYBaHHS iX
JIOIIOKU HE BUHUKHE PEe3UCTEHTHOCTI. [Tomyk HOBUX aHTHOIOTHKIB — KOMIUIEKCHHH MPOLIEC, KUt
YCKJIQJIHEHHI TOBTOPHUM BIJAKPUTTAM BXKE OIMTUCAHUX aHTHOI0THKIB. OHH 31 CIIOCO0IB ITO0TAHHS
miel mpobjaeMu — 1€ JOCHIDKEHHsS PIAKICHUX POMdIB aKTHHOMIIETiB. B mone Hammoro 3opy
notpanus pin Umezawaea, 10 SIKOTO BiJHOCSTH 3 BUAM. [IpescTaBHUKH 1IbOTO POy MPOAYKYIOTh
ymesaBaminu A ta B (Umezawaea sp. RD066910), a taxox dhopmamitms (U. tangerina). OnHak,
BEJIMYMHA FEHOMY JI03BOJISIE€ IPUILYCTUTH BUCOKUI CUHTETUYHHH MTOTEHIIIall LIOTO POY.

st npoBenenHs 6ioiHpopmMaTiHyHOro aHai3zy 6iocuHTeTHUYHUX reHHuX kiactepiB (BI'K)
Oys0 BimiOpano 3 tunosi mramu U. endophytica, U. tangerina, U. beigongshangensis i mram
Umezawaea sp. Da 62-37, panilie BuaijIeHU Hamu 3 ocTpoBa [aninne3, Mopcbka AHTapKTHA
(Tistechok. 2021). 3 Buxopucrannsm nporpamu antiSMASH (7- Bepcisi) (Blin et al. 2021) mu
BCTaHOBWIH, 1110 reHoM U. endophytica mae 48 BI'K, U. tangerina - 41, U. beigongshangensis —
20. LikaBuM BUsIBWIOCH Te, 110 y reHoMi Umezawaea Da 62-37 BUSIBJICHO HAWOUIBITY KUIBKICTD
BI'K - 52, 1m0 MoXe CBIAYHTH PO BHUCOKHUU MOTEHIAT I[bOr0 MIKPOOPIaHi3My I CHHTE3Y
010JIOT1YHO aKTUBHMUX PEYOBHMH. Y BCIX LITaMiB BHSIBJIEHI KJIACTEPH TEPIICHIB, JIAHTUIICHTUIIB,
ingoni, NRPS i NAPAA. 3okpema, mram Da 62-37 mae kinactep - y-OyTHPOJIAKTOHY, SIKHH HE
3yCTPIYA€ThCS Y IHIIUX MITaMiB. Y MOCHTIDKyBaHHX InTamax igentudikoBano BI'K 3 Bucokoro
romortoriero: U. tangerina — reoOCMiHH, 130peHepaTeHH, &-TI0i-L-Ti3uHH, 2-METHIII3000pHEOIIH;
U. endophytica — ankiape30pIUHONIHN, 2-METUII3000PHEOIH, TOMAHMIIIMHN, PUCTOMIIIMHU A,
6adinominuun Bl, e-nomi-L-misunu, reocminm; U. beigongshangensis — e-nomi-L-ni3uHu,
reocMminu, epurpominuan; Umezawaea sp. Da 62-37- MiHIMIIIMHY, TE€OCMIHH, 130pEHEPATCHH,
MaKpOTepMiLUHH, &-noii-L-mi3unu, epurpomiuuuu Ery-9/Ery-6/Ery-8/Ery-7/Ery-5/Ery-4/Ery-
3. Takok MM BUSIBUJIM HU3KY HH3bKoMoseKyisipHux BI'K, siki MoxxyTh OyTH 3ajisiHI B CHHTE31
MOTEHIIIHHO HOBUX CIoayK, a came 31 BI'K B reromi U. endophytica, 32, U. tangerina, 13 - U.
beigongshangensis ta 35 BI'K — Umezawaea sp. Da 62-37.

OtpuMaHi pe3yJbTaTd [IOBOMATH 3HAYHHA HEPO3KPUTHH IOTEHI[ia] AaKTHHOMIIICTIB
piakicaoro pony Umezawaea 1o MPOAyKIlii HIMPOKOTO CIEKTPY OI0JOrIYHO aKTHBHUX PEYOBHH,
cepel sIKMA 3 BUCOKOIO IMOBIPHICTB € I11¢ HEe PO3KPHTI.

Jy6au P.!, Crenannmmu A.', Omyxk O.', Pookeprt K.%, Byme T.%,
Kaninoscnki 1.2, ®egopenko B.!

AHAJII3 KJTACTEPIB I'EHIB BIOCUHTE3Y BTOPUHHUX METABOJIITIB
B T’EHOMAX IPYHTOBUX I30JIATIB STREPTOMYCES SP. LEO-A14 1
STREPTOMYCES SP. LEO-V104
[ Tvigcoruil Hayionarvnull yHieepcumem imeni Isana @panxa
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yxpaina
’Bineghenvocviuil ynisepcumem, Sequenz 1, m. Binegpenvo, 33615, Himeuuuna
e-mail: dubanroksolana@gmail.com
Duban R., Stepanyshyn A., Yushchuk O., Riickert C., Busche T., Kalinowski J., Fedo-
renko V. SCREENING OF SECONDARY METABOLITES BIOSYNTHETIC GENE CLUS-
TERS IN GENOMES OF STREPTOMYCES SP. LEO-A14 AND STREPTOMYCES SP. LEO-
V104. The rapid spread of antibiotic resistance makes many classes of antimicrobials obsolete,
requiring a constant search for novel antibiotics. Streptomycetes are a prolific source of novel
natural products and one way of discovering novel antibiotics is to search for novel Streptomyces
spp. In our previous work, we have characterized two novel soil isolates (obtained from garden
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soil from Lviv, Ukraine) as Streptomyces sp. Leo-V104 and Streptomyces sp. Leo-Al4; both
strains exhibited potent antimicrobial properties. In this work, we have sequenced the genomes of
these two strains and characterized putative biosynthetic gene clusters discovered therein.

AHTHOIOTHKY € MPUPOJHUMH a00 CHHTETHYHHMHU MOJIEKYJIAMHM, IO MPUTHIYYIOTH abo
MIPUIMHAIOTE PICT 1 PO3MHOXKEHHS MikpoopraHizmiB. HalOinbmmM pKepeaoM HpUpOIHUX
aHTUOIOTHKIB € aKTHHOMIIETH, SIKI HajJexarb IO TUIY Actinomycetota. AKTUHOMILETH €
IpoAylLeHTaMy 14 KiaciB NpUpOJHUX aHTHOAKTepiaJbHUX 3aco0iB, sSKi BUKOPHCTOBYIOTHCS B
KIIiHII. Ba)XITMBUM € MONITYK HOBHUX BHIB CTPEIITOMIIICTIB, 110 MOTCHIIIMHO 34aTHI IO TPOAYKIIii
HOBUX aHTUOIOTUYHHX CIOJYK.

Y nornepesiHiit poOOTI MU ITOBIJOMIISUIH ITPO JBA IITAMHU, SIKi OyJIM BULIEH] 31 3pa3KiB IPYHTY,
3i0panux y JIeBoBi. Bonn Oymu HaszBaHi Leo-V104 i Leo-Al4, a BU3HAYCHHS MOCIIJOBHOCTI
reniB 16S pPHK no3Bommiio BigHecTH ix 10 poxny Streptomyces. llltamu Bonoaisin Mop¢oJoriero
THUIIOBOIO JISl CTPENITOMILIETIB 1 aHTUMIKPOOHMMHU BIIACTUBOCTAMU poTH Debaryomyces hansenii
(Saccharomycetales), Streptomyces albus (I'pam-nio3utuBHa 6akrepis), Escherichia coli (I'pam-
HeratuBHa), Bacillus subtilis (I'pam-nosutuBHa), Acinetobacter johnsonii (I'pam-no3nTHBHA) 1
Proteus vulgaris (I'pam-nio3nTuBHa). AHTUOIOTHYHA aKTHBHICTH 3aJie)Kalla BiJ cepeloBHIIa, a
HalKpaii aHTUMIKpoOHi BJIaCTHBOCTI criocTepiraiucs Ha cepenosumax ISP6, R5 i TM1.

VY 1iif poboTi MU CEeKBEHYBaJM 1 NMpoaHali3yBajau reHoMu Streptomyces sp. Leo-V104 i
sp. Leo-Al4. IMomyk morenmiianx KBI' 6yno 3xpificHeno 3a mgonomororo antiSMASH 6.0. ¥V
reHoMi Streptomyces sp. Leo-V104 BusiBneHo 44 ninsgHku, reHu skux cxoxi 1o KBIT Bimomux
cionyk. Tpu 3 nux norexuilitnux KBl npuBepHynu Hanry yBary depe3 3Ha4HY MOAIOHICTH 10
KBI' anTn6ioTnka CTPENTOTPHIMHY, IOTYXXHOTO iHTriOITOpa ITaHKPEaTW4HOI JIiNasd JOAWHH
JIICTaTUHY 1 JIHIHOTO MOJIKEeTHIy KippoMinuHy (moxmiOHicTh craHoBmia 87%, 92% i 84%,
BiIMOBiHO). Y reHoMi Streptomyces sp. Leo-A14 Busneno 52 norenuiiinux KBI, tpu 3 sxux
TaKOX NpUBepHyAH Hamry ysary. Ilepmmii morenuiiianit KbI' Bomoxmis 75% mnoaiGHicTIO 110
KBI" ¢naBioniny, skuii € HATOXIHOHOBHM IIIrMEHTOM. 3HOBY )K TaKH, I€HOM Streptomyces sp.
Leo-A14 mictus KbI' moxi6uux no KBI' ctpenrorpurmny (83%). Hapeurri, TpeTiii i3 o6panux
KBI BusiBuBCs Ha 72% CXO0XHiA O METa00IITy (hEeHA3UHOBOTO THITY €CMEPAaJIbINHY.

Mu npumyckaemo, 1o aHTHOioTHYHI BiactuBocTi Streptomyces sp. LEO-Al4 i
Streptomyces sp. LEO-V104, € HaciizkoM NponyKii, 30KpeMa, XJIOPOTPHLMHY ab0 MOoxiOHMX
10 Hboro croiyk. Taka pizHomaniTHicTh KbBI' B renomax LEO-A14 i LEO-V104 cnpusitume
MOAAJIBLIIOMY €KCIIEPUMEHTAIBHOMY JIOCIJDKEHHIO BTOPHHHIX METa00IOMIB IIUX IITAMIB.

3aiinena I.!, Bponuikosa JI..12

IOHU BAXXKHUX METAJIIB IN VITRO: HOBI IJIEOJIOT'TI
JJ1 OTPUMAHHA TEHETUYHO 3MIHEHUX ©®OPM POCJIMH

Tninpoecvruil nayionanohutl ynisepcumem imeni Onecs Tonuapa
npocnexkm Iacapina, 72, m. [ninpo, 49010, Yxpaina
2 Incmumym ¢hizionozii pociun i 2cenemuxu HAH Yxpainu
eyn. Bacunvkiscoka, 31/17, m. Kuis, 03022, Ykpaina
e-mail: Zlenko lora@ukr.net, irinaza.ldfr@gmail.com
Zaitseva 1. Bronnikova L. HEAVY METAL IONS IN VITRO: NEW IDEAS FOR OB-
TAINING GENRTICALLY CHANGED PLANT FORMS The organism peculiar features de-
pend on genetic changes. There was proposed the idea using the cell selection with heavy metal
ions for obtaining genetically changed plant forms. The creation of selective system with lethal
doses of Ba?* and Cd?* was the object of the investigation. Cd**-resistant and Cd**-resistant lines
challenged salinity and water stress. Tobacco regenerants RO and R1 progeny grew under in vitro
salinity pressure or in vivo drought. Cell selection with HMI guarantees the obtaining of forms
with high level of osmotoresistance.
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PocimHn MOXYTh ananTyBaTH CBOKO HPOrpaMy PO3BHTKY BiJIIOBIHO HAaBKOJMIUHIM
ymoBaMm. IIpu mpoMy, opraHi3MH 3 MiABHICHHM pPiBHEM CTIHKOCTI MMOBHHHI MaTH OCOOJIHBHIA
piBeHB B3a€MO3B’ 3Ky, SIKi KOOPIUHYIOTHCS PI3HOMAHITHI THITH peakiii Ha cTpec. O4eBHIHO, 110
B OCHOBI peaji3arii Hb0oro (eHOMEHY MMOKIaJeHI TeHETHIHI PIUINHH.

Hedimur pocnmHENX (GOpM 3 MIABUIIEHHM piBHEM CTpPEC - YyTIHUBOCTI CTa€ OLIBIIT
rOCTPUM, He TUBJITYHMCH Ha YHCEIbHI 3yCHIUIS Ta KalliTalloBKiIaaeHHs. ToMy, mpobiema norpedye
CyTTeBO1 MOmudiKaIlii B 610TEXHOIOT1.

lenernuHi 3MiHH, SKi MiIBHIIYIOTh CTIMKICTb B IHTaKTHIH POCIHHI, a TaKOX IO
BiZIOyBaIOTECS B PE3yNIbTaTi KYJIBTUBYBAHHS i1l Vitr0, CTAIOTh KJIFOYOBUMH. Y BUITAIKy CTBOPEHHS
aJICKBaTHOI CEJIEKTUBHOI CHCTEMH Ta BUOOPY CTpec-MOAH(DIKyIOUOro areHTa, MEeTO MOXKe CTaTH
MPUOPITETHAM IS OTPHUMAHH KJIITHH 3 YHIKAIbHUMHU XapaKTePUCTUKAMH.

Hamu Gyno 3ampormoHoBaHO 3a4iaTH i0HH Bakkux MeraiiB (IBM) B KIITHHHINA CeNeKIIii.
30KpeMa, BUKOPHUCTOBYBAaTH BiacTHBOCTI ioHiB Ba?" ta Cd*" mis Bimbopy dopm crifikux 10
3aCOJICHHS Ta BOTHOTO aedimuty. Bimomo, mo karionn Ba?* e iHriGiropamu mepeMiteHHst i0HIB
K*; karionn Cd** cyTTE€BO BILUIMBAIOTH HAa TPAHCIIOPT BOIH B KIIITHHY.

Ha cemexTuBHUX cepeloBHIIAX, IO MICTHIM JeTadbHI IS KIITHHHUX KYJIBTYp HO3H
karioniB Ba?" ta Cd?*, Oynu BimiOpaHi KJIITHHHI JiHIT TIOTIOHY, COi, NMIIEHUIN 3 KOMIUIEKCHOO
cTiMKicTr0. Ba-CTiHKi JiHIi pOCIIH BUTPUMYBAIIHU JeTaJIbHE 3acONIeHHs (coii MOpchKoi Boawm). Cd-
CTi¥Ki BapiaHTH pOCIIH B YMOBaX BOIHOTO cTpecy (MaHiT). YacToTa BinOopy CTiHiKMX BapiaHTIB HE
nepesuinyBaia 10, mo CBiAINTH HAa KOPHCTh TeHETHYHHX 3MiH. BaxkaHnii MoKa3HUK 30epiraBcst
y CTIKWX JiHIA IpU TOBLUIBHIHN 3MiHI yMOB BHPOITYBaHHS.

Perenepant RO Ta HaciHHeBe mokomiHHA R TIOTIOHY Takok Oymu CTIiHKHMH IO
OCMOTHYHHX CTPECIB in vitro Ta in vivo. KiliTHHHA cenexuis 3 BUKopucTanHsaM IBM moxe cratu
MIEPCIIEKTUBHAM METOIOM OTPUMaHHS (YOPM 3 ITiIBUIIEHHIM PiBHEM OCMOCTIHKOCTI.

Karpiii B.B.', Betukosxon JI.I'.'2, Causka JI.B.!, Mopryu B.B.!?

JAETEKUIA 'EHA SBEIIA, SAKWN AETEPMIHYE
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8yn. Bacunvkiscoka, 31/17
2Incmumym kaimurHoi 6ionoeii ma cenemuunoi inocenepii HAH Vipainu, 03143
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Katrii V.B., Velykozhon L.G., Slyvka L.V., Morgun B.V. DETECTION OF SBEIIA
GENE, WHICH DETERMINES INCREASED AMYLOSE CONTENT IN WHEAT GRAINS.
Based on modern achievements of molecular genetics, the so-called marker-assisted selection is
actively implemented in plant breeding of many cultures. We used molecular genetic analysis of
wheat hybrids to determine the SBEIla gene, which correlates with the HAW trait. Two groups
of wheat were researched, which differed from each other according to the method of breeding
selections. We were identification 17 and 11 hybrid forms of wheat with an increased level of
amylose in starch.

3acHOBaHa Ha CyYaCHHMX [OCSATHEHHSX MOJICKYJISAPHOI TeHETHKM, TaK 3BaHa, MapKep-
nonomikHa cenekiist (marker-assisted selection, MAS) akTHBHO BTIIOEThCS y CeNEKIIHHUIT
nporec 0araTboxX KyJibTYp. XJ1i0OMEKapCchKi SIKOCTI MIIEHUYHOTO OOpOIIHA B 3HAYHINA Mipi
3aJ1exarh Bifl Pi3UKO-XIMIYHUX BIACTUBOCTEN KpOXMallio. BOHN BU3HAYaI0ThCS CITiBBIHOIICHHSIM
HOro KOMITOHEHTIB — aMiJI034 ¥ aMiJIONeKTUHY. 3a3BUYaii BMICT amino3u ckiamae 20-25 % Bin
3arajJbHOI Macu Kpoxmalito, B TOH 4ac sk aminonektuny — 70—75 %. OngHak xapuoBuii craryc
KPOXMAJTIO 3¢PHA CyYaCHHUX COPTIB 3BUYAWHOT MIIICHHMIII TOBOJII HU3bKHIA, TOMY HOT0 HOMIMIIICHHS
(51K 1 Oyb-IKOTO 1HIIIOTO 3€PHOBOT0) Y OiK MiJIBUILIEHHS] BMICTY aMiJIO3U Ma€ BXKJIMBE 3HAYCHHSL.
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[MieHuII0 3 MiABHMICHUM CIIBBIIHOIICHHAM aMiio3u mo3Ha4daioTh sk HAW (high-amylose
wheat).

Mertoro Hamioi poOoTu Oys0 MPOBEASHHS MOJEKYJSIPHO-TEHETHUYHOTO aHallizy TiOpuiiB
MIICHHUIN HA MPUCYTHICTh anens SBEIla, skuii BU3HAYa€ BUCOKHHA BMICT amino3u llinmboBuid
JIOKYC, HeCe HYKICOTHAHY NOCTimoBHICTh reHa SBEIla, ekcnpecis SKOrO BIUIMBAE Ha
010CHHTE3 Ta HAKOIMYEHHS KPOXMAJIO Yy 3€pHi, cHpusie 30UIbIICHHIO BMICTYy amiiosu. s
pPO3pOOKHM ONTHMAIBHOI CHUCTEMH aHali3y CeNIeKI[IMHUX JIiHIH mmeHuni Oyno mixiopaHo
JeKibKa moniMepa3Hux JaHioroBux peakuiit (IIJIP) y BiAmOBIZHOCTI 10 CTPYKTypH
eKcIiepuMeHTabHOT TpaHcreHHol koHcrpykuii. e ITJIP na nasBHicTe reHa SBEIla (rena
CHHTE3Y DIIIOKaHPO3TallyIDKyr4oro Gepmenty), bar rena (reHa CTiikocTi 10 GocdiHOTpULIUHY)
Ta pedepenTHoro rena nuienuni 7aTM20 (binka-Tpancnoprepa i0OHIB METaiB HIIEHUILL ).

B Xoni BuKOHaHHS POOOTH AOCIHIIKYBAJIM JIBI TPYIH MIICHHUIb, IO PO3PI3HSIIUCT MIXK
c00010 32 METOIMKOIO CeNeKLiitHnX 1000piB. byno inentudikoBano 17 (3 40 ribpuanux dopm)
ta 11 (3 37 ribpuanux ¢opm), siki BUSBUINCS MO3UTHBHUMU 3a IPHUCYTHICTIO reHa. Lle ckiano
BimoBizaHo 42 % 1 30 % Bijx 3aranapHOT KUTBKOCTI 3pa3KiB. [IpoeMOHCTPOBAHO, 1110 3aCTOCOBAHA
METOAMKA JUIs BU3HAYCHHS Ta AIarHOCTUKHU TiOpPHIHKMX 3pa3KiB MIICHHMIN 3a o3Hakor0 HAW e
epexTuBHOIO. Takox BiAmpalboBaHAa METOJMKA 3HAYHO NPUCKOPIOE CENEeKUiHHUN mpouec i €
MEPCIIEKTUBHOIO ISl TOAJIBIIOT pOOOTH.

Meabauk M., ’Kykposcbka K.-O.', FOmyk O."%, Mapinenii @.2, @enopenko B.'

BIOIH®OPMATHUYHUI AHAJII3 TEHOMY TTPOJIVIIEHTA
PAMOIUIAHIHY ACTINOPLANES RAMOPLANINIFER ATCC 33076
Tvsiscoruti Hayionarvnutl yHieepcumem imeni Isana @panxa
syn. I pywescokoeo, 4, m. Jlvsig 79005, Yrpaina
2 Vuieepcumem Inzyopii
eyn. [ynauma, 3, m. Bapese, 21000, Imania
e-mail: mariamelnik465@gmail.com

Melnyk M., Zhukrovska K.-O., Yushchuk O., Marinelli F, Fedorenko V. BIOINFOR-
MATIC ANALYSIS OF THE GENOME OF THE RAMOPLANIN PRODUCER ACTINO-
PLANES RAMOPLANINIFER ATCC 33076. Ramoplanin is a glycolipodepsipeptide antibiotic
obtained from fermentation broth of Actinoplanes ramoplaninifer ATCC 33076. Ramoplanin is
highly effective against a wide range of infections caused by multi-drug resistant Gram-positive
bacteria. The genome of Actinoplanes ramoplaninifer was recently sequenced. We are interested
in analyzing this genome and finding new BGSsm in other members of the phylum Actinobac-
teria.

Bigomo, mo npencraBHUKM poxy Actinoplanes € TpOIyLEHTAaMHM BEJIHMKOi KUIBKOCTI
010aKTUBHMX BTOPMHHUX MeTaOomiTiB. CaMe BOHM CHHTE3YIOTh OJM3BKO JIBOX TPETHH BCiX
aHTUOIOTHUKIB, SKi 3apa3 aKTMBHO 3aCTOCOBYIOTHCS B KiiHimi. OgHaK MOCTIHO 3pocTaroda
CTIHKICTh OaKTepiil 10 NPOTUMIKPOOHHUX CIIONYK Ha TETEpPIlIHIl Yac € OMHUM 3 HalBa)KIIMBIIINX
MUTaHb MeIUIUHA. ToMy 0arato JOCHTiKEHb Y OI0TEXHOJOTII CIIPSIMOBaHI Ha MOIIYK JTOCI IIe
HE BUSBJICHUX aHTHOIOTHKIB. IloTeHmian akTHHOOAKTEPil MPOLYKyBaTH BTOPUHHI METAa0ONITH

3HAQYHO MEPEBHIIYE YUCIO BIIOMHUX CHONYK. Y J11a00OpaTopHUX YMOBaxX BeJIMKa KUIBKICTH
knacrepiB Giocunrernynux reHiB (KbI') 3anumiaersest MoByasHoro. bioiHdopMarnuHuii aHami3
aKTHHOOAKTepiii Ha rTeHOMHOMY piBHI 103BoJIsie BUABIATH HOBI KB Ta BiAKpHBaTH NEpCIIEKTHBHI
TIOX1/THI, SIKi, MOXJIUBO, OyTyTh aKTUBHIIIUMHU, HIK iXHi TIOMIEPEAHUKH.

A. ramoplaninifer ATCC 33076 € npoAyLEHTOM JINONIIKONENITHIHOTO aHTHOIOTHKA
paMoIIIaHiHy, aHTHOaKTepiaibHa aKTUBHICTB SIKOTO MTOJISIrae y IpUrHidYeHH1 010CHHTE3y KIITHHHOT
cTiHku ['pam-nio3uTuBHNX OakTepiil. PaMoriaHiH € MepcHeKTUBHUM 3ac000M IPOTH MaTOTEHIB
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[IITYHKOBO-KHIIIKOBOTO TpakTy. OHAaK B MEJUIMHI aHTUOIOTHK HE 3aCTOCOBYIOTH Uepe3 Te, IO
TIPH TIEPOPATEHOMY BBEJCHHI BiH IIBUAKO TiApONi3yeThes. [eHoM A. ramoplaninifer ycmimmHO
npocekBeHyBanu y 2022 pori Ta BCTaHOBIIIH, 110 BiH ckiagaerses 3 10 350 905 n.H.. JJopxuna
KBI pamorutaniny ckiagae 88,5 T.11.H. i MicTHTB 33 TeHH. MeToro poBeieHHs 0101HPOPMATHIHOTO
aHanizy reHoMy A. ramoplaninifer € BUABICHHS HAHOINBII CXOXHX TE€HOMHHUX CTPYKTYp B
IHIIUX TIPEICTAaBHUKIB pony Actinoplanes, AKi MOTEHIIIHHO MOTIH O CIyTyBaTH MpPOXYLIEHTaAMH
HOBHX aHTHO10THKIB. [ boro Gyno BukoprcTaHo BeO-miporpamy antiSMASH Bepciii 6.1.1 ta
MIPOaHaJIi30BaHO TEHOM Y TPHOX peXHMax: CTporoMy («strict»), po3cmabneHomy («relaxed») Ta
M’ sikomy («loose»). Hait6inbiiry KinbKiCTh KiacTepiB TeHiB BTOPHHHOTO MEeTaboITi3My 3HAHICHO B
M’SIKOMY pexHMi, 1ie 3araioM rokazaHo 37 KBI. Jlominyrounm tunom cepen KbI, nependauennx
Ha OCHOBI OPIBHSHHS TEHOMHOI MOCIIJOBHOCTI A. ramoplaninifer 3 HassBHUMHM FTeHOMaMH 1HIINX
Mikpooprani3mis B antiSMASH, e caxapumnu (22 KBI').

AHaui3 paHillie IPOCEKBEHOBAHOTO reHOMa A. ramoplaninifer 1oka3as, 1o 48 perion
B 1pomy reHomi koxnye KBI' pamoruianiny i € HaiiOinpm cxoxum 10 KBI' enpypaunauny
(imenTHuHicTh cTaHOBUTH 41%), mpoayueHTOM skoro € Streptomyces fungicidicus ATCC
21013. EnaypanuH Ta paMOIUIaHIH BXOIATHh 1O OJHIE] TPYIH JIMOTTIKOACTICHIICTITHIHUX
antubiorukiB. Kpim Toro, cxoxicts no iHmmx KbI' y reHomi A. ramoplaninifer susBunu KbI'
TaKHX aHTHOAKTEePiaTbHUX CHONYK: KOHKaHAMIUH A, TexoMinuH A1, GanuaOakTHH Ta 1HII.

B nopanbiomy Ounbr neranbHe BuBueHHs: KBl pamoruianiny 103Boiauth ineHTHdiKyBaTH
HOoBi KBI" BTOpMHHMX METaOOITIB, 1110, MOXKJIMBO, AaCTh 3MOTY 3MCHIIUTH BaXKJIUBY MPOOIIEMY
AHTUOI0TUKOPE3UCTEHTHOCTI.

Haropuwii I1., JIro6uuxosa /1.

BIUJINB HAHOYACTHUHOK HA BIOJIOTTYHI ITIOKA3HUKUN
DROSOPHILA MELANOGASTER
Hayionanvnuii ynieepcumem « Yepniciecoxuii koneciymy imeni T, I Illeguenxa
eyn. emvmana Ilonybomka, 53, 14037 m. Yepnicig
e-mail: mekhedolga@gmail.com

Nahornyi P., Lyubchykova D. INFLUENCE OF NANOPARTICLES ON BIOLOGICAL
INDICATORS OF DROSOPHILA MELANOGASTER. The study of the effect of nanoparticles
on the functioning of eukaryotes using the example of the test object D. melanogaster is used to
assess the possible ecological consequences of their practical use. The purpose of the work: to
investigate the effect of different concentrations of nanoparticles of Titanium, Nicol and Silicon
on developmental features and mutagenesis in D. melanogaster (Canton S and ebony lines).
Nanoparticles have much more pronounced pharmacological activity, but at the same time more
pronounced toxicity compared to ordinary microparticles. In the presence of nanoparticles in the
nutrient medium, the following mutations were observed in flies: reduced wings and a discolored
(white) body, as well as additional antennae and an elongated proboscis.

Y CBIiTI IPOBOASATHCS IHTEHCHBHI JJOCHI/PKCHHS 3 CHHTE3y HAaHOYaCTHHOK, BIIPOBA/KECHHS
iX y NpaKkTH4HYy AiSUIBHICTH, BU3HAUCHHS MOTEHIIMHUX PU3UKIB Ta OE3MEYHOCTI IS 3710pOB’ s
JIFOAMHM 1 TOBKULIS. YoKe ChOTOJHI MEJJUIIMHA MOYKE OTPUMATH IOTY>KHI IHCTPYMEHTH J1iar HOCTHKH
Ta JIIKyBaHHS 3aXBOPIOBaHb, CLIBCHKE TOCIIONAPCTBO — HAJ3BHYAMHO aKTyaJlbHI 3acO0M pocCTy
1 PO3BHUTKY POCIHMH 1 TBapHH, ITPOMHUCIIOBICTh — MaTepiaji 3 HOBHMHU BIACTHBOCTSMH TOIIO.
HanouyacToukn po3risiIafoThCst OAHUMH 3 TIEPIINX Cepe]] THX, [0 MOXKYTh JIOTIOMOT'TH Y BUPILIIEHH]
UX NWTaHb. BuBYeHHS Aii HAHOYACTMHOK Ha (DYHKIIOHYBaHHS €yKapioT Ha HPHUKJIAII TecT-
00’exty D. melanogaster BAKOPHUCTOBYETHCS TSI OL[IHKHM MOXITUBHX EKOJIOTTYHHUX HACIIAKIB 3a iX
MpakTHYHOTO BUKOpUcTaHHs (ColoqoBHUK Ta criBaBT., 2011; CexiBoH Ta cmiBasr., 2012; Puoxa
Ta cmiBasT., 2020). MeTa poOOTH: JOCTIUTH BIUTUB Pi3HUX KOHIIEHTpAIili HaHOYacTHHOK TiraHy,
Hikomy ta Cuiniro Ha 0coOIMBOCTI PO3BUTKY Ta MyTarene3 y D. melanogaster (ninii Canton S
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Ta ebony). 3a BBEICHHS y MOKUBHE CepeIoBUINE HaHOYacTOUOK TitaHy, Hikomro Ta Cuiimiro y
MyX CHOCTepiramu (eHOTHIIOBI 3MiHH, M0 MOXYTh CBIIYHTH NP0 MyTallii: 3HeOapBICHE TiNO,
peIyKOBaHI KpHia, JOAaTKOBI aHTEHH i BUIOBKCHHUN XOOOTOK. Y JAPYroMy IOKOINIHHI BiICOTOK
MYTaHTHHUX OCOOMH CTa€ MEHILHMM ITOPIBHSHO i3 MEPIIUM NOKOJIIHHSM, 110, HMOBIPHO, BUKITHKaHO
THAYKITIEI0 CHCTEM perapartii y 0coOWH, PO3BUTOK SKHX BiIOyBaBCs 3a HASSBHOCTI HAHOYACTHHOK
y cepemoBuIIi. Y BCiX 3a(iKCOBaHHMX BHITaJKaX KiJIBKICTh CaMOK 3 ()CHOTHIIOBIMH 3MiHAMH
MIEPEBUMIYE KITBKICTh CAMIIIB.

OHucbko A., YTeBebka O., Topnunyenko M.
TEHETUYHUI [TOJIMOP®I3MOM MDR! YV OCIB 3 JIEITPECIEIO

Xapxiecvkuil Hayionanvrutl yHieepcumem imeni B. H. Kapasina
matioan Ceoboou 4, 61022, Xaprie
e-mail: xal3346907@student.karazin.ua
Onysko A., Utevska O., Gorpynchenko M. GENETIC POLYMORPHISM OF MDRI
IN PERSONS WITH DEPRESSION. As a result of genetic studies, we determined the pharma-
cogenetic characteristics of patients diagnosed with recurrent depression in terms of response
to therapeutic drugs. To do this, we determined the clinical polymorphism of the MDRI gene
at 1s1045642 (3435C—T) among patients with depressive disorders. To identify genotypes, we
used PCR- RFLP analysis, which included DNA amplification with specific primers, restriction
of amplified fragments at the rs1045642 site, and electrophoretic detection of restriction results.

Jempeciss € oOmHMM 3 TMOIMMPEHHX ICUXIYHUX PpO3NMAAIB 3 3aTsHKHUM Tepedirom
3aXBOprOBaHHS. JlenpecrBHI CTaHH PU3BOISATH A0 MOPYIISHB COITiai3allii XBOpHUX Ta MalOTh BOXKK1
COIliaNIbHO-eKOHOMIUHi HacHiaku. IX e(peKTHBHE TiKyBaHHS 3al€XKHUTH Bifl (hapMaKOTeHETHIHHX
0COOJIMBOCTEH MAIIE€HTIB, SIKI Y CHIIy TEHETUYHUX OCOOJMBOCTEH MeTabodi3My JiKiB MOXKYTh
OyTH SIK pe3UCTEHTHUMH JI0 Tepallii, TaK i CXWJIBHUMHU 10 HeOakaHWX MoOIYHUX peakmiit. Tomy
BOXJIMBUM €TarioM JIIKyBaHHS € TeHETHYHE TECTYBAaHHS TAIli€HTIB 3a (apMaKOreHETHUHUMHU
MapKepaMH, siKi BU3HAYar0Th 0COOIMBOCTI MeTabomi3My aHTHAeTpecanTiB. OMHUM 3 Ba)KIHBUX
mapkepiB € MDRI (multidrug resistance gene 1), MPOAYKTOM SIKOTO € TpaHCMEMOpaHHUI
TpaHncnopTep P-mimikonpotein. P-mimikonpotein Gepe ydacTh y BUIICHHI JiKapChbKUX MpemapariB
3 KIiTHH Ta iX BeMokTyBaHHi y IIIKT. [TomiMopdizm rena MDR1 y caiiti 151045642 (3435C—T)
acoIiifoBaHu# 3 MiABUINEHOIO eKCIpecito P-riikonpoTeiny.

Mertoro Hamioi poooTH Oys10 BH3HAYEHHS (hapMaKOTCHETHIHHUX OCOOIMBOCTEH MAIli€HTIB
3 J1aTHO30M «PEKypeHTHa JeTpecis» MO0 BiAMOBiII HAa TepaneBTHYHI JIKapChKi Mpenapary.
Jliis 11bOr0 HaM MOTPIOHO BU3HAYMTH KIiHIUHHEA moiaiMopdism reny MDRI y caiiti rs1045642
(3435C—T) cepen maii€eHTiB 3 IEMPECUBHUMH PO3JIaIaMH.

Otpumano OiosoriuHuii Matepian (BeHO3Ha KpoB) Bix 29 mamientiB Y «IHCTUTYT
HeBpodorii, nmcuxiarpii Ta Hapkomorii HAMH Vkpaian» (IHITH) 3 miarHo30M «peKypeHTHa
nenpecis». JlochmimkeHHsT TPOBOAMINCH 3 JOTPUMAHHSAM Oi0€THYHUX HOPM, BCI MAIli€HTH JIaji
inhopmoBany 3roay Ha nociimkenns. [Iposeneno Buginenns JJTHK. 3pasku JIHK renorunosano
3a MapkepoM MDRI (rs1045642). Jlns imentudikamnii reHOTHITIB OyB BUKOPUCTAHHWHA aHAIIi3
MLP-TIJIP®, mo Bxaroua ammutidikamio JJHK i3 crerudivaumu npaiiMepamu, peCTPUKIIIO
amiutiikoBaHux (hparMeHTiB 1Mo caity rs1045642, enekrpodhopeTHyHy ACTEKIIIO PEe3y/IbTaTiB
peCTpiKIIii.

Ilix wac mocmimkeHb, Mu modadyway, mo cepen manieHtiB IHITH gactoTa roMo3uroTHux
renortutis (TT), 110 00yMOBIIIOE i ABUIIIEHY eKcrIpecito P-ritikonpoTeiny, ckiagana 0,186, gacrora
rerepo3urot (CT) — 0,490, yacToTa roMO3UTOT 31 3BUYaHOI0 ekcrpeciero P-riikonporeiny (CC) —
0,324. Po3paxoBaHna dactoTa ajeins T, mo o0yMOBITIO€ MigBUIeHY ekcrpecito - 0,43 1. Bussneni
YaCTOTH TeHOTHUIIB TepelyBaiu y PiBHOBRXHOMY CTaHi BiAMOBimHO J0 posmoxinry [apmi —
Baitnbepra. YactoTra BCix T€HOTHIIIB, IO OOYMOBIIOIOTH BHUCOKY €KCHpecito P-rmikomporeiny
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(TT + CT) y mocmimxysaHiii rpytmi ckimagaia 0,676, o0 BKa3ye Ha BaKJIMBICTh TEHETHIHOTO
TECTyBaHHS 32 IINM MapKepOM.

3rigHo 3 OmyOJiKOBaHMMHU ITaHWMH, Cepel YKPaiHCBKOTO HaceJeHHs dacTtora aiens T
cknaznae 0,431, yacrora roMmo3urot 3a uum aneseM — 0,268, yactora rerepozurotr — 0,506. Hacrora
TEHOTHIIIB 3 MiABHUIIIEHNM TPAaHCMEMOPaHHUM TPAaHCIIOPTOM (TOMO- Ta T€TEPO3UTOTHNI TCHOTUIIH
paszom) - 0,774. ITopiBHSHHSA YacTOT ajelieii i TEHOTHUIIB y 3arajbHill MOIMYJAMil 3 YacTOTaMHu
cepern 0cid 3 PEeKYpPEHTHOIO JETPEci€l0 HE BUSBHIO CTAaTHCTHYHO 3HAYYIIMX PO3XOKEHb MK
HUMH.

TakuM dYMHOM, dYacTOTa TEHOTWIIIB, AacOLIHOBAaHMX 3 TIJIBHUIICHOIO EKCIPECIE0
P-rnikonpoteiny (rerotunm TT + CT) cepen nanieHTiB cxiagae npubianzao 68%, Mo BKazye Ha
Ba)KJIMBICTh TEHETUYHOTO TECTYBAaHHS 32 IIUM MapKEpOM.

Hagaiok H., I'y3uk O.

E®EKTUBHICTh EPEJIMITIAHTALIMHOIO TEHETUYHOT'O TECTYBAHHS HA
AHEVIUIOIAIIO Y IOIOMDKHUX PETTPOAYKTUBHUX TEXHOJIOTIAX CEPE/]
MMAIIEHTOK PI3HUX BIKOBUX I'PYIT
TOB « Kninixa penpodykmugnoi meouyunu «ISIDA-IVF»
bynveap Baynasa I'agena, 65, Kuis, 03126, Yxpaina
HHI] «lucmumym 6ionozii ma meouyunuy
Kuiscvkoeo nayionanvrnozo ynieepcumemy imeni Tapaca Lllesuenxa
6yn. Bonooumupcoka, 64/13, Kuis, 01601, Yxpaina
e-mail: pavluknatashal3@gmail.com

Pavliuk N., Guzyk O. EFFICIENCY OF PREIMPLANTATION GENETIC TESTING
FOR ANEUPLOIDY IN ASSISTED REPRODUCTIVE TECHNOLOGIES AMONG PA-
TIENTS OF DIFFERENT AGE GROUPS. The high incidence of chromosome aneuploidy in hu-
man embryos is a significant cause of in vitro fertilization failure. Preimplantation genetic testing
(PGT) allows the assessment of the genetic status of embryos before implantation. In this study,
we analyzed clinical outcomes following PGT-A among patients of different age groups. Based
on obtained results we identified that the use of PGT-A improves clinical outcomes in women
after 35 years of age.

Onnieto 3 npuynH HU3bKOT edextuBHOCTI EK3 € 30iibLICHHS YacTOTH aHEYIUIOiIHUX
eMOpIOHIB, OTPUMaHUX 3a JOINOMOTOK in Vitro 3aruligHeHHs. KiNbKIiCTh aHEeYIUIOigHUX
eMOpIOHIB OCOOJHBO 3pOCTa€ 3 BIKOM JKiHKH. IIpocta MopgosoriuHa OIiHKa, sSKa 3a3BUYal
BUKOPUCTOBYETHCSI, HE MOXE TapaHTyBaTH HOPMalbHUN KIUJIBKICHUH CKJaJ XpPOMOCOMHOTO
Habopy. Y CBOIO 4epry, nepeaiMIUIaHTallliiHe TeHeTHYHe TecTyBaHHs Ha aHeymoiniro (ITI'T-A)
JIO3BOJISE BUSIBUTH Ta BUKIIOUUTH eMOPIOHU 3 XpOMOCOMHUMH nopyuieHHAMu (Munné, 2019).

MerToro podotu Oyi10 OLIHUTH pe3yabTaTuBHICTh nporpam EK3 y mamienTtis micist [IT'T-A
eMOPpIiOHIB IMOPIBHSHO 3 TapaMu 0e3 TeCTyBaHHs, CepeJl MAIi€HTIB TPhOX BIKOBHUX IpyI. Y mepiry
rpyny yBiinua 151 narienTka Bikom Big 22 10 34 pokis, 10 apyroi 160 maiieHTOK y BIKOBOMY
niamazoni 35-39 pokiB , 10 TpeThoi BKIOYCHO 144 marienTku BikoM Bix 40 10 57 pokiB.

bioncito kiiTHH TpohoeKTonepMH POBOIUIN METOIOM «TPIKI» Ha 5, 6 a00 7 NeHb mics
3aIUTiIHEHHS, 3JIe)KHO BiJI CTYIEHS PO3BUTKY Onacrouuctu. [Ipolienypy npoBOIIN HACTYITHUM
4YrHOM: Ha 3 a0 4 JIeHb PO3BUTKY, KOJIM €eMOPIOHH AOCSTali 6-8 KIIITHHHOI CTa il 3a I0ITOMOT 00
0E3KOHTAKTHOTO JIioAHOTO Jiazepa 1,48 MkM, Oys10 3po0iieHO Kpyriuii OTBIp AiaMeTpoM 6-9 MKM
y zona pellucida. 3aBnaKu 1a3epHOMY XETUHHTY OTPUMYBAIU TPUXKY 3 KIITHH TPO(HOEKTOASPMHU.
Knitnau TpodoekronepMu BTATyBaId y HIMETKY IS aciparil Ta BHIKAM MEXaHIYHUM PyXOM
Bigausiim 1o 10 xmitun. TlepeBipky 0i0J0TiYHOrO Marepiaidy Ha IUIOIJHICTb, MPOBOIMIHM 3a
JIOTIOMOT'O0 METO/ly CeKBEHYBaHHsI HacTymHoro nokoninus (NGS).

Kuinivyna iHpopMallis, siky Oys1o 3i0paHo Mmiciist epeHeceHHs eMOpioHiB, BKITtoyasa B cebe
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TaKi MapamMeTpH SK: pe3y/ibTar 0i0XIMIYHOTO TECTy Ha BariTHICTh, TOOTO MO3UTHBHUN PIBCHb
XIJI (> 5 mMO/mi). KiriHiuHa BariTHICTh BH3HAYajgacs 3a HASBHICTh I'€CTAI[IHHOrO MiIlKa
meronoM Y3/l Ha 4-5 TrxaeHs micist emOpioTpancdepy. Bukunenp o3HauaB BTpary BariTHOCTI,
TOOTO CaMOBIJIbHE BUKHJIAHHSI eMOPIOHY 3 MOPOXKHUHU MaTKU J0 22 THXKHS BariTHOCTI Ta iHII
napaMeTpH.

Y xomi mociimKeHHs, OyJ0 BHSIBICHO IOKPAICHHS KIIHIYHUX pE3yJbTaTiB Ccepel
Nali€HTOK CepeaHbOT Ta cTapiuoi BikoBOI rpynu. Y cepenHiii Bikosiii rpymi (35-39 poku) yactora
HaCTaHHs BariTHOCTi, TOOTO no3utuBHOTO piBHA B —XIJI cranoBmna ( [II'T-A 53,8% npotu 6e3
II'T-A 43,2%; p < 0,05), xniniyaux BaritHocte# ( IIIT-A 47,7% nporu 6e3 I[II'T-A 40,5%
) ¥V crapuiiii Bikogiit rpymi (40-57 pokn) no3utusnuii pisens  —XIJI ( III'T-A 57,9% nporu
6e3 III'T 39,5%; p < 0,05), kminiyaux BaritHocteit (III'T-A 53,4 % npotu 6e3 III'T 33,7 %; p
< 0,05), y Moozl BiKOBiil IpyIi >KOMHMX BiMIHHOCTEH MIX MiArpyna BHSBICHO He OyIio.
B winomy, Oyno nokazaHo, NOKPAILIEHHs YaCTOTH KJIIHIYHUX BariTHOCTEW Ta )KUBOHAPOIKEHHS,
3MEHIIECHHS YaCTOTH BUKH/IHIB y )KIHOK cTapiue 35 pokiB micist 3actocyBanns [1I'T-A.

Otxe, Bukopuctanss [1I'T eMOpioHiB Ha aHEYIUIOI IO AJIsl TALIEHTIB icist 35 pOKiB MOXe
OyTH JOLIBHUM, Ha BiIMiHY BiJl MOJIOJIIOI BiKOBOI rpynu < 35 pokiB

Ilenex B., I'osyé H., Boanap JI., l'opOyninceka C.

BIUIMB KYPKYMIHY HA PYXOBY AKTUBHICTH ¥
JUCTPODIHOBUX MYTAHTIB DROSOPHILA MELANOGASTER
Jlvsigcokuil HayionanvHull yrieepcumem imeri leana Opanka
syn. I pywescokoeo 4, Jlvsis, 79005, Ykpaina
e-mail: vikapelekh337@jicloud.com

Pelekh V.. Holub N., Bodnar L., Gorbulinska S. THE INFLUENCE OF CURCUMIN
ON LOCOMOTOR ACTIVITY OF DROSOPHILA MELANOGASTER DYSTROPHY MU-
TANTS. The effect of 10% curcumin on locomotor activity during adult feeding of Drosophila
melanogaster dystrophy mutants DysDf//TM6,Tb with deleted the dystrophin gene was studied.
The results indicate an increasing of locomotor activity in dystrophin mutants in 1,1 - 1,8 times on
7-12 days of imago life span and in 1,4 times on 10-12 days in imago of wild type strain OregonR.
Therefore, curcumin as a dietary supplement accumulating in the body has a positive effect on the
locomotor activity of imago wild type Oregon R and dystrophy mutants.

M’s30Ba auctpodisi [romenHa — X-3ueryieHe pEelecUBHE 3aXBOPIOBAHHS, IPHYMHOIO
sikoro € MyTarii B reHi DMD, skuii konye 6inok aucrpogin. BigcyTHicTs un nedekTHicTb BOTo
OijKa TPHU3BOIUTH JIO TIOIIKO/DKEHHS M’SI31B Ta IX NPOTpPECcHBHOI JereHepaumii. Y mamieHTiB
CIIOCTEpIraeThesl MIOCTyaoBa BTpaTa M’s30BO1 MacH 1 (YHKIIH, O MPU3BOJUTH 10 CKOPOYCHHS
TepMiHy XuTTs. Hapasi He icHye e(eKTUBHOTO METONy JIiKyBaHHS. 3aCTOCOBYIOTH (i3WUHY 1
CTEpOIHY Tepaliio Ta reHHO-TepaneBTHYHI TexHouorii. Lli Teparmii € Joporumu Ta CKIaIHUMHU Y
IIPOBEICHHI, 1 HE 3aBKIM IIPUHECATH O4iKyBaHHU pe3ynbrar. ToMy HOIIyK AenieBux epeKTHBHUX
JIKIB — aKTyaJbHUH HampsiM AoCIimKeHb. KypkyMiH € 010JIOTYHO aKTHBHOIO T10JTi(heHOIBHOIO
CIIOJIyKOIO, SIKa Ma€ AaHTHOKCHIAHTHI BJACTHBOCTI, IO CIPHSIOTH OOpPOTHOI 3 BIIBHUMHU
panukanaMu B OpraHi3mi Ta 3ano0iratoTh CTapiHHio KIiTHH. KpiM Toro, BiH Mo)ke OyTH KOPUCHUM
JUTS BiJTHOBJICHHS M’SI31B, OCKUIBKU JTOTIOMAarae 3HIDKYBaTH 3allalibHi MPOIIECH B OPraHi3Mi Ta
MIOKpalrye KpoBOOOIT.

Meroto Hamoi pobotu Oyno npoanaiisyBary BIuiB 10% KypKkyMiHy Ha pyXOBY aKTHBHICTb
muctpodinoBux MyTaHTiB Drosophila melanogaster. Po3unH KypKyMiHy BHOCHTH Ha IOXKHBHE
cepeloBHINe ISl 3rOA0BYBaHHs iMaro. MarepiasoM J0CTiKeHb CIy)XWia j1aboparopHa JiHis
Drosophila melanogaster DysDf//Tm6Tb. Jlana niHist MICTUTB JIEJEIIIO, SIKa MOBHICTIO OXOILTIOE
reH auctpodiny Dys. Taki MyTaHTH 32 GEHOTHIOBUM NPOSIBOM OJIM3BKI 10 M’s13€BOi AUCTpodii
Hromena moauau. Konrposem ciryrysann HeoOpoOieHI MyXH.
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[TonepenHb0 MU BU3HAYMIIM BIUIMB KypKyMiHy B KoHUeHTpauisx 0,1%, 1,0% ta 10% Ha
BIYKMBAHHS Ta TPUBAITICTH KUTTS JOCIIAHOT JiHIT Ta JiHiT quKoro tuiy Oregon R. ONTHMaIbHOO
BusiBiiacs 10% koHueHTpauis, sika i Oysa BUKOpUCTaHa B mofaibliiii podori. Takox Hamu Oyiio
NPOaHaIi30BaHO MMOKa3HUKH CEPEeIHbOI Ta MaKCHMAJIbHOI TPUBAJIOCTI KUTTS KOHTPOJbHUX
Ta 00pobaeHux 10% po3dunHOM KypKyMiHY imMaro. Y AucTpoGhiHOBUX MYTAHTIB 3aCTOCYBaHHS
PO34MHY KypKYMiHY Hpu3BOAWIO a0 3pocranHs noka3uukiB CTXK, mpore He 3ymMOBiIIOBaio
BiZIHOBJICHHSI LIATO.

HactynauM ertamom Hamioi poOOTH OYyJI0 MOCHIIUTHA BIUIMB PO3YMHY KypKyMiHY Ha
PYXOBY aKkTHBHICTb gociianol ninii DysDf/TM6, Th ta ninii Oregon R. J171st 1bOTO MU 3aCTOCYBaJIH
climbing-rect Ta nimpaxyBanu ingekc pyxoBoi aktuBHOcTi (IPA) 3rigHo ¢opmymu: IPA=

(n2x 1)+ (n3«2)+(nd=3)+(n5s =4l +(ne=5 ) n2= 1) +(nd =2} +ind=3)+(n5 x4} +(n6x5)

, e n2, n3, n4,
n5, n6 — KinLKiCTbmﬁc}?x, SIK1 TIOJTOTIANN 3a/1aHy JUCTAHIIIIO0 r?’T(%))KHﬁ/'I cepii Jociimy, m — 3araibHa
KinbKicTs MyX. IPA BuMiproBanu Ha 1-3,4-6, 7-9, 10-12 nHi kUTTs iMaro. 3roioByBaHHS PO3UHHOM
KypKyMiHy 3IiHCHIOBaJIM BIIPOJIOBX EKCIICPUMEHTY. Tak, BXKHMBaHHSA KypKyMiHy imaro JiHii
Oregon R nipuzseno no 3pocranss [PA y 1,5 pasu numie Ha 10-12-if nens (2,18 y nocmiai mpotn
1,5 y xonTpomi). Y imaro minii DysDf/TM6,Th npun 3actocyBaHHi KypkyMiHy IPA migsummses y
1,8 pasu (1,08 y nocnizi mpotu 1,92 y konTpoii) Ha 7-9-# nenb ta B 1,1 pasu (1,98 y nocuini npotn
0,98 y xonTpomni) Ha 10-12-i1 nui xuTTa. OTXKE, KypKyMiH, K BAJ], HAaKOTMYyIO4YHCh B OpraHi3mi,
MTO3UTHBHO BIUIMBAE HA PYXOBY aKTHBHICTH iMaro aukoro tuiy Oregon R Ta muctpodiHOBHX
myTtaHuTiB DysDf/TM6,Th, siKi XapaKTepu3ylOThCs 3HIKCHOIO JIOKOMOTOPHOIO (DYHKII€I0, MI0 €
HACITIJTKOM JIeTpajiallii CKeIeTHUX M ‘S3iB.

Pubuyk A., Ticreuok C., ®enopenko B., I'pomuxo O.

XAPAKTEPUCTUKA AKTUHOMILIETIB POAMHU PSEUDONOCARDIACEAE
3 PUSOCDEPU POCIIMH KPUMCBKOI'O ITIBOCTPOBA

Jlvgiecoruii Hayionanvuutl ynisepcumem imeni leana @panka
syn. I pywescokozo, 4, m. JIvsie, 79005, Yrpaina
e-mail: ARTUR.RYBCHUK@/nu.edu.ua

Rybchuk A., Tistechok S., Fedorenko V., Gromyko O. CHARACTERISTICS OF ACTI-
NOMYCETES OF THE FAMILY PSEUDONOCARDIACEAE FROM THE RHIZOSPHERE
OF PLANTS OF THE CRIMEA PENINSULA. The morphological description of twelve isolates
of the family Pseudonocardiaceae, isolated from the rhizosphere of plants of the Crimean penin-
sula, is presented. Their growth under different conditions and antagonistic activity were evalu-
ated. Five isolates of the genus Amycolatopsis showed antagonistic activity against B. subtilis,
and two isolates of the genus Saccharopolyspora - against E. coli and B. subtilis.

CTpiMKHii pO3BUTOK CTIMKOCTI 10 aHTHOI0THKIB Y TATOTEHHUX MIKPOOPTaHi3MiB CTHMYJIIOE
MOCTIHUN CKPUHIHT HOBHX OIOJOTIYHO aKTHMBHUX CHOJNYK. AKTHHOMIIETH 3aJIUIIAIOTHCS
OCHOBHHUMH ITPUPOJHUMHU MPOAYLIEHTaMH aHTHO10THKIB. X04a OLIBIIICTh POLYLIEHTIB HAJIEKATh
10 pony Streptomyces, IPOTSATOM OCTaHHIX JBOX AECATHJIITH 3pOCTa€ iHTEpeC A0 BHUBYCHHS
PIAKICHUX POJIB aKTHMHOMILIETIB, SIKI IPOAYKYIOTh MPHOIH3HO 25-30 % aHTHOIOTHYHUX CHOJIYK
(Ding et al, 2019). PinxicHuMH Tako)X BBa)XKalOTh NPEACTABHUKIB poauHu Pseudonocardiaceae,
ska BKIro4ae 39 poxiB aepoOHMX, Me30(QUIBHMX ab0 TepMOQIIBHHX, HEKHCIOTOCTIHKHX,
KaTaJIa30TI03UTUBHUX, CTIHKUX 0 Ji30I[UMY aKTHHOMIIETiB. BoHI MOpdomorivHO HeOqHOPI THI,
MIEPEeBAKHO XEMOOPraHOTPOQHi, 3ycTpidaroThesi y pi3HHX THrax cepenoun (Labeda &
Goodfellow, 2015). HaiiBizomimmmu aHTHOIOTHKAMH, SIKI TPOAYKYIOTh INPEICTABHUKH i€l
ponman € pudaminma (Amycolatopsis mediterranei), eputpominuH (Saccharopolyspora
erythraea), BaHKOMIIHH (A. orientalis).

B Konekuii KymbTyp MIKpOOpraHi3MiB — MpOXyHEHTIB aHTHOIOTHKIB JIEBIBCHKOTO
HaI[lOHABHOTO YHiBepcuTeTy iMeHi IBana @panka 30epiraectbcs 12 NpUPOAHUX 130JATIB
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aKTHHOMILETIB ponuHu Pseudonocardiaceae, sixi paHime Oyiau BHAUIEHI 3 pu3ocheprn poCInH
Kpumcekoro miBoctpoBa: Amycolatopsis spp. (6 i3omariB), Saccharopolyspora spp. (4),
Pseudonocardia sp. (1) Ta Actinorectispora sp. (1). Mu gociiaumm KyasTypairbHO-MOPQOIOTigHI
0coOIMMBOCTI KX 130114TiB Ha cepenosumiax ISP2, ISP3, ISP4, ISP5, ISP6 ta ISP7. OntuMansHa
TeMIeparypa pocTy Uit OUTBIIOCTI 1307TiB KonmuBasiacs B Mexax 28-30 °C. Saccharopolyspora
nobpe pocimu mpu 45 °C. BinbImicTh MOCHIIKYBaHHUX i30JIATIB MOIIH POCTH B IIHPOKOMY
niammazoni pH 6-12. Ilpore, i3omsat Saccharopolyspora sp. Ya 6-223 pic numre 3a 3Ha4eHb pH
6-8. Yei mocmipkysani i3omstu pocsu nipu 2,5% NaCl, nue Saccharopolyspora sp. Oe 2-139
IIPOJEMOHCTPYBAB PiCT 32 MAaKCHMaJIbHOTO BUKOPHCTAHOTO 3Ha4eHHs 3aconeHHs (10%).

AHTHOIOTHYHY AaKTUBHICTh 130JIATIB BWUBYAIH 3 BHUKOPHCTAHHSAM SK TECT-KYIBTypH
Echerichia coli ATCC 25922, Bacillus subtilis ATCC 31324 ta Candida albicans ATCC 885-
653. Cepen mectu i30msTiB pomy Amycolatopsis T’ ATh TpUTHIGYyBamu pict B. subtilis, npa
MIPEeICTaBHUKHU poxny Saccharopolyspora iariOyBanu pict E. coli Ta B. subtilis. Pemira i301TiB He
BUSIBIISUIN aHTHOIOTHYHOT aKTHBHOCTI.

B pesynbrari [ocnimkeHb MH BU3HAYHIIA ONTUMANbHI YMOBH JUISl KyJIGTUBYBaHHS IITaMIB
aKTHHOMILETIB pomawHU Pseudonocardiaceae, BunineHnx 3 pusocdepu pocnuH Kpumcpkoro
MBOCTPOBa. AKTHHOMILIETH pomiB Amycolatopsis i Saccharopolyspora — iHTiOITOPH pOCTY
IPaMIIO3UTHUBHUX 1 TPAMHETaTUBHUX OaKTepid, € MepCIeKTUBHUMM ISl BUBYCHHS BTOPUHHUX
MeTaOOoJIITIB, IKi BOHH MPOTYKYIOTb.

Pumap 10., Jlaxueko O., Crenanenko A., Mopryu b.

OLIIHKA ITOJIMOP®I3MY B [TIPOMOTPHIM JUISHI{ TEHA
BIOT'EHE3A IMTPOJAUXIB EPF1
Incmumym knimunnoi 6ionoeii ma cenemuynoi inoicenepii HAH Yxpainu
8yn. Axademika 3abonomuoeo, 148, m. Kuis, 03143, Yxpaina
e-mail: yulia-r@i.ua

Rymar Yu., Lakhneko O., Stepanenko A., Morgun B. ASSESSMENT OF POLYMOR-
PHISM IN THE PROMOTOR REGION OF THE EPFI STOMATAL BIOGENESIS GENE.
The EPFI gene is an important genetic determinant in the development of stomata, which di-
rectly affects on the drought resistance of plants. As a result of the work, an insertion with the size
of 123 bp in the promoter region of the gene EPFI-BI has a frequency of 0.21 in the collection
of samples of spelt, emmer wheat, synthetic hybrids of wheat and its wild relatives.

Ha dhopMyBaHHS OCYXOTOJCPAHTHOCTI POCIIMH BIUTUBAE IIUTHH PS YNHHUKIB, aJie B HAII i
po0OTi 3BepTaeThCs OCHOBHA yBara Ha MOJEKYJISIPHO-TEHETHYHI (AKTOPH MOCYXOCTIHKOCTI.
I'en EPFI € omHMM 3 TCHCTHYHHX JICTCPMIHAHTIB Ta OC3MMOCEPEAHBO 3aIy4YCHU B MPOIEC
OioreHesy HpOAMXIB, Yyepe3 SKi BUMAPOBYEThCS HAHOLIbIIA KUIBKICTh BOJOTH. Baknuea ponb B
peryisinii ekcrpecii reHiB punaaae Ha elIeMEeHTH IIPOMOTOPIB, TOMY MoniMopdi3Mu 1i€l oonacTi
MOXYTb OyTH KPUTHYHUMH JUIs PiBHS ekcripecii. MeToro naHoi po6oTu Oyso MPOBECTH OLIHKY
noxiMopdizmMy B MpoMoTopi rena Oiorenesy mpomauxiB EPFI 3 cyorenomy B cepen BuOipku
TIIIEHUII] 32 T0TIOMOT00 po3pobneHoi cucremu JITHK-mapkepy.

B po6oti BuxopucToByBasiacs 3i0paHa konekuis mueHuls (degilops L. ta Triticum L),
sIKa CKJIAJIA€ThCS 31 3pa3KiB MOJIOH, CIENbTH, MIICHHUI TBEPJOI Ta IApO3epPHOI, NPENCTABHUKH
OJIHO3EPHSHOK, MIIICHHIIS ichaxaHChKa Ta iHiI. Takoxk B KOJIEKIIT € peAcTaBHUKHY kuTa (Secale
cereale) Ta KUTHBO-TIIIEHUYHOTO TiOpHU/A - TPUTHKAJIE Ta IHIIUX TIOPHUIIB MIIEHUII Ta 11 TUKHUX
crmiBpozuueil. 3aramom B poOoTi BukopucTaHa BuOipka 3 71 3paska. KpiMm Toro, B mpoieci
PO3pOOKH CHCTEMH MpaiiMepiB BHKOPHCTOBYBaJM 2 COpTH YKpaiHchkoi cenekuii - Haramka
ta IlomonsiHka. /st anamizy Buaimsimy 3aransHy JJHK pociauH 3 TphoX 3epeH 3a KOPOTKOO
Meroaukoto 3 BukopuctanusMm I[TAB-Oydepa. Anani3 3xiiicHioBaBcs 3a gonomoroto [TJIP 3
MOAAJIBLIMM PO3/UICHHSM MTPOAYKTIB amrutidikanii B 1,2% arapo3Homy redi.
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[paiitmepu prE1B (F:GAAACCCTAACCCTAGCGC;
R:TTTTCGTGCAAAGAGTGCCG) ckoHCTpYHOBaHO Ha OCHOBI OTPUMAaHUX paHiIlIe CHKBEHCIB
rena EPFI-BI copriB [logonsaka Ta Haranmka Ta Bu3Hadae iHcepIito po3mipom 127 mH B
mpoMoTOpHIK minsHIi (-1486 Bim crapry TpaHckpumiii) rera EPFI 3 cyorenomy B. Jlanwmii
moNiMOp(i3M TPU3BOAUTH IO YTBOPEHHS LHC-PETYIATOPHUX EJIEMEHTIB, SKi acOUiiOBaHi 3
peakii€o Ha 3HEBOJHEHHS Ta Ha cTpec. [Jisl OTpUMaHHs YITKUX pe3yJbTaTiB I JaHOT CHCTEMH
mpaiiMepiB Oyiu partioHanizoBaHi ymoBu nposenerns [1JIP. 3pas3ky, B AKux HassBHA JaHA iHCEPIIid,
MAaIoTh po3MipoM amiutidpikoBanoro ¢pparmenta 480 1H, a MpH BiICYTHOCTI BCTAaBKH - 353 mH.

B pesynprarti BUSABIEHO HasABHICTH iHCepIIii B 15 3paskiB, ToOTO cepen BHOpaHOi BHOIpKH
yacTora aHoi iHcepuii craHoBUTH 0,2 1. Lle nepeBa)kHO CIIENBTH Ta ITOJI0H, Ta OXUH NPEICTABHUK
MIIICHUT mapo3epHoi. B GLIbmocTi BUMAAKiB JaHOTO MONiMOPQI3My HE BHSBICHO, a TAaKOX B
19 3pa3kax B3arami He crmocrtepiramocs amiurigikarii. Take € odikyBaHUM JUIS JKUTA, TOMY
oo 15 KyIbTypa Mae€ iHIOMHA TeHOM - R, ane B JKUTHBO-NIILEHUYHOrO TiOpHIa, TPUTHKAJE,
CIOCTepiraBcs aMIUTIKOH B po3Mipi 353 mH, mI0 CBIAYMTH HpPO BiACYTHICTH AaHOI iHCEpIil
B reri EPFI-BI. Takox nmis psny riOpunis, mo He MaroTh cyOreHoMy B He Oyno BHSBIEHO
npoxykTy amrnrigikarmii. [{ikaBuM € HasBHICTh aMIDTi(iKamii B MpeICTaBHUKA OJHO3CPHIHOK -
menuni Cincekoi (Triticum  sinskajae), OCKITBKY B i€l MIIEHNUII HASBHUH JHUIIE CyOT€HOM
A, are MOXXJIMBA TIEBHA CIIOPIAHEHICTH 0 cyOoreHoMy B. JlaHa cuctema mpaiimepiB prE1B moxe
BUKOPHCTOBYBATUCS JUI OLIHKH IIOCYXOTOJICPAHTHOCTI COPTIB IIICHHI, 8 TAKOXK 11 OJM3BbKUX
pOonwdiB, SIKi € HOTCHIIHHUMHE JOHOPAMH CEJICKIIHHIX O3HAK.

OTXe, BU3HAYCHO, IO JOCHTIHKYBAaHHN MOMIMOP]i3M, 1HCEpHis B MPOMOTOPHIH AUISHII
reHa OioreHes3a mpomuxie EPFI-BI wmae dactoty 0,21 B KONeKIii 3pa3KiB CIIENBTH, MOIOH,
CHUHTETHUYHUX T1OpUIIB MIICHHUIII Ta ii AMKUX CIIIBPOAUUIB.

Caupunosa K., ApanacbeBa K.
JIOCJIJIPKEHHS PIBHS METHJIFOBAHHS JIHK YV JIIM®OLIMTAX ITEPUDEPIMHOI
KPOBI JIIOAMHU TA KIITUHAX I'IIOBJIACTOMMU T98G
HHI] «Incmumym 6ionozii ma meouyunuy KHY imeni Tapaca Illeguenxa
syn. Bonooumupceka, 64/13, 01601, micmo Kuis-601, Ykpaina
e-mail: kathybiologist@gmail.com

Svyrydova K., Afanasieva K. INVESTIGATION OF THE DNA METHYLATION LEV-
EL IN HUMAN PERIPHERAL BLOOD LYMPHOCYTES AND GLIOBLASTOMA CELLS
T98G. Gene expression and cell functional state may depend on the change of global methylation
level. One of the methods to assess total methylation level is methyl-sensitive comet assay. The
aim of this work was to identify the most favorable conditions for applying this technique using
human peripheral blood lymphocytes and investigate DNA methylation level in glioblastoma
multiforme cell line T98G. It was shown that in actively proliferating T98G cells, the methylation
level was higher than in the cells of the same line arrested at the G1 phase of the cell cycle. At the
same time, the level of DNA methylation in G1l-arrested cells of the T98G line is considerably
lower compared to human lymphocytes.

3no0sikicHa TpaHcoOpMallis KIITHH 3a3BUYail CYyNpPOBODKYETHCS MOPYUICHHSIM MpoQiito
Ta PiBHS eKCIpecii TeHiB, SAKi YacTo MOB’s3aHi 31 3MiHaMu piBHg MeTwaoBanHs JJHK. Omuaum
i3 MeromiB aHamizy mrobanbHOro piBHsS MerwioBanHs JIHK B i3071pOBaHMX KIIITHHAX €
MozM(iKoBaHa METOIMKA KOMETHOTO eNeKTpodopesy, BijoMa SK METHII-UyTIMBHA KOMETHHMA
enexkrpodopes. 3a3BHuail, y JaHOMY METO/II HYKJICOiTH, OTPUMaHI B pe3yJIbTaTi BECOKOCOIBOBOTO
Ji3KCy, MiJJaroThest o0poOIi i3omm3omepHuumu pectpukrazamu Hpall ta Mspl, ski maioTh
onHakoBuit cat pectpukiii 5’-CCGG-3’, ane 1X 30aTHICTh PO3IMi3HABATH HOTO 3aJ€KHUTh Bix
MCTHJIIOBAaHHS HASBHHUX Yy MOCIJOBHOCTI IUTO3MHIB: HEMETUIbOBaHI caiiTu po3pizae Hpall, a
MeTHabOBaHI - Mspl. BignocHa kinbkicts po3puBiB JIHK, BHecenux pectpukraszoro Hpall ta
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Mspl, 6yne BimoOpaxkatu piBeHs MeTwioBanHsA JJHK y kinitmHax. OTXE, METOIO HAIIOl pOOOTH
Oy/l0 afganTyBaTH METOJ, METHJI-UyTIMBOTO KOMETHOTO eNeKTpo(opesy, BHUKOPHUCTOBYIOUH
niMmpouuTH nepudepiiftHoi KPOBi JIOOMHM, Ta BU3HAYUTH piBeHb MeTmwiroBanHsa JJHK y kmiTiHax
rmiobnacromu diHii T98G.

Knitnan ninii T98G kynetuByBamm y cepemouumii DMEM i3 10% cupoBarkoro Ta
agTubiotnkamu npu 37°C. [Ins ix apemty Ha cramii Gl KIiTHHHOTO IUKIY Oyia IpOBEICHA
iHKyOaIist y IIbOMY X cepenoBHII Oe3 cupoBaTku mpoTsaroM 48 roauH. JlimdouuTn i30m0Banu
i3 OUTBHOT KPOBi 3AOPOBUX IOHOPIB-TOOPOBOJBINB MUIAXOM 30HAIBHOTO HEHTPHU(YTYBaHHS
y rpamienti mimsHOCTi Histopaque 1077 (Sigma, CIHA). OTtpumaHi KIITHHH BiJMHBaJH
y po3urHi XeHKca i iMMOOiTi3yBany y mapi arapo3d Ha IOBEPXHI IpenaMeTHOro ckima. Jlizuc
KiiTuH nposoxuiy y Oydepi (2.5 M NaCl, 100 mM EDTA, 10 mM Tris-HCI, 1% Triton X-100)
pH=7,5) npotsarom nobu mpu Temmeparypi 4°C. OO6pobky HykieoimiB pectpukTazamu Hpall
Ta Mspl npoBoxmim y BoOIOTIH Kamepi, IomepeqHhO BUTPUMABINN TIpenapatd y Oydepi mis
pectpukuii (SMM TrisHCI, 5MM NacCl, 0,5 MM B-mepkanroeranon, IMM Na2EDTA, pH=7,5)
mpotsroM 10 xB. Jlam Ha npenaparn Hanocwmn 100 Mk po3unHy pectpukTasu Hpall abo Mspl
y pecrpukmiitnomy Oydepi ONE (EURX, Ilonbmia) 3 aktuBHicTIO 1,5 omuanne aktuBHOCTI (U),
HAKPHUBAJM NMOKPUBHUM CKJIOM Ta iHKyOyBayiu mpoTsroM 55 xB. mpu 37°C. [nsd npunuHEHHS
peaxuii npenaparu BigmuBamu y 0ydepi TBE i ompasy mpoBommnm enekrpodopes v mboMy XK
Oydepi mpu temmneparypi 4°C. Ilicns mporo cnaiinu dapOyBanu (IIyopeceHTHUM OapBHHKOM
DAPI Ta aHami3yBainH Wix IJIOMIHECIICHTHHM MIKPOCKOIIOM. 3a IIOTIOMOTOK0 IPOTPaMHOTO
3abesneuenns TriTek CometScore TM, Oyio Bu3HaueHo BiqHocHY yacTKy JJHK y xBocTax KoMmeT.

BuxopucToByoun JTiMQOIUTH JIIOAWHU K MOACTHHUN 00’€KT, OyIO aganToBaHO METOX
METWI-9yTIIMBOTO KOMETHOTO enekrpogopesy. IlokasaHo, mo BiTHOCHUH PiBEHb METHIIIOBAHHS
JHK y nimdomurax € gocuts BucokuM (53,9+1,8%). Hactka JJHK y xBocTax KOMeT KIITHH
T98G, sKi akTHBHO AUIATHCA, Oyna DOCTOBIPHO BHINOK, HDK y TIMQOIUTAaX, i CTaHOBWIA
58,3+2,8%. Ilpu 3ynuani kit T98G Ha crazgii Gl KIITHHHOTO IMKITY PiBEHb METHIIIOBAHHS
JHK cranosus 47,8+1,9%, mo 3Ha4HO HMXKYE 32 TMOKA3HUKH, XapaKTEePHi I TIMQOIUTIB Ta
npomidepyrouoi kynsTypu KiiTHH T98G.

VY kiitnaax rimobmactomu T98G, ki aKTUBHO AINATHCS, PIBEHb METHIIIOBAHHS € BUIINM,
HIX y CHHXPOHI30BaHI# KynbsTypi KIiTHH. IIOpiBHSIHO i3 TiMQOIUTaMU piBEHh METHITIOBAHHS
JHK B xnituaax niHii T98G Ha cranii G1 KIITHHHOTO IUKITY JOCTOBIPHO HIKYIHIA.

Cky0im 1., l'opoyaincska C., Boanap JI.
BU3HAYEHHS MYTALIII TEHA CALR ITPY TIEPBUHHOMY MIEJIO®IEPO3I

AV «lucmumym namonoeii kposi ma mpancgysiinoi meouyunu HAMH Yipainuy
syn. Ienepana Yynpunku, 45 m. Jlveis, 79044, Yxpaina
e-mail: iryna.skubish@Inu.edu.ua

Skubish I., Gorbulinska S., Bodnar L. DETERMINATION OF CALR GENE MUTA-
TIONS IN PRIMARY MYELOFIBROSIS. Primary myelofibrosis is a clonal disease resulting
from neoplastic transformation of early hematopoietic stem cells, which is why myelofibrosis
is classified as a Ph-negative myeloproliferative neoplasia. During the last decade, significant
results have been achieved in deciphering molecular genetic disorders in primary myelofibrosis,
as somatic mutations in the calreticulin CALR gene were identified.

[epBunHMit Mienodidpo3 — Iie KIOHaJbHE 3aXBOPIOBAHHS, IO BHHUKAE BHACIIJIOK
HEOIUIaCTUYHOI TpaHcdopmallii paHHIX TeMOMOETHYHHUX CTOBOYPOBHX KIIITHH, CaMe TOMY
Mienohiopo3 BigHOCATH 10 Ph-HeratnBHUX MienomnponideparnBHUX Heoruasiit. biuzbko 50 - 60%
MAaIfienTiB 3 Mieaodiobpo3zom MaroTh MyTalliro V617F B reni Suyc-kinasu 2 JAK2, nonatkoBo Bif 3
1o 5 % —myTariito B reHi perientopa Tpomoonoetuny MPL. ITpoTsSromMm oCTaHHBOTO AECITHIITTS
JOCSITHYTO 3HAYHUX PE3YNbTaTIB y po3mH(pyBaHHI MOJEKYISIPHO-TEHETUYHUX HOPYLICHb TPH
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Ph-HeratuBHEX MienonporidepaTHBHUX HEOIUIA3iaX BIIJIOMY Ta IIPU IIEPBHHHOMY Mienodidpo3i
30KpeMa, a/pke Oynau BUSIBICHI COMAaTH4HI MyTamii B reHi KaubpeTukydainy CALR y 70-84%
Bumnaakax JAK2-aeratuBHuX Ta MPL-HeraTHBHAX Mi€JIONPOiepaTuBHUX HOBOYTBOPEHb.

3rigHo 3 niarHocTHYHIMH KpuTepismu BOO3 Bix 2016 poky uist mepBHHHOTO Mi€10(iopo3y,
BHU3HAYEHHS HAsSBHOCTI MyTaliii B reHax JAK2, MPL ta CALR pa3oM i3 MaToOTiCTONOTiYHUM
JOCTIKSHHSIM TPEMaHo0i10nTaTy KicTKOBOTO MO3KY Ta KITiHIKO-T€MaTOJIOTIYHUMH TTOKa3HUKaAMH
niepuepuIHOi KPOBi BiTHOCSATH O HAMBAXITUBIIINX IaTHOCTUYHUX KPUTEPIiB.

Omnmucano moHan 50 pisaux MyTariii rera CALR, sKi po3TamoBaHi B 9 eK30Hi Ta IPU3BOIATH
J0 cuHTEe3y AedekTHOro OinKa, B SIKOMY BiIOya0cs yTBOpeHHS HOBOi C-KiHIIEBOI MOCIiIOBHOCTI
6inka Ta BrpaTta curaanpHoi mocainosHocti KDEL 3a paxyHOK 3cyBy paMKH 3UUTyBaHHS Ha OJIMH
Hykieotun. dedexrn rena CALR nopinsaroTh Ha MyTartii Ty I ta iM momiOHi — menemii i MyTamii
tuny 1l Ta iMm moxibHi — iHcepmii. Haitbinpmr mommpennmu € myTatis L367fs*46 — pesymnbrar
nenerii 52 mH ta myTaris K385fs*47 — incepniss TTGTC 5 mH, — Ha 1X 9acTKy npunanae oHaa
80 % ycix BusBneHux B reHi CALR myTaniii.

MonekynspHuii mepedir TEepBHHHOTO Mien0(piOpo3y XapaKTepH3yeThCS HOPYIICHHIM
perymsmii CUrHampHHX NUIAXiB SHyc-KiHa3W/CHTHANBHUX MEPETBOPIOBAYIB Ta aKTHBATOPiB
tparckpurnmii (JAK/STAT), ki € BUpIMIansHUMHA TSI HOPMATBHUX [ATOKiH-OITOCEPEIKOBAHUX
BIIOBIAEN KIIITHH.

ITatorene3 CALR-no3utuBHOTO Mi€n0o(iOpo3y e 1m0 KiHmsg He BuBYeHHUi. [IpoBimHOIO
€ TimoTe3a, 3TiMHO 3 SKOIO MYTAaHTHHH OIUIOK KaJNbpETHKYIIH B3a€EMOIIE 3 PELEHTOPOM
TPOMOOTIOETHHY 1 IHIYKY€ HOTO CTPYKTYpPHI 3MiHH, TOCTaTHI g akTuBamii Aryc-kinasu JAK2,
3aIisTHOI B TIpoIlecax Iepenadi CUrHary Uit nporidepamnii remonoeTnyHUX KiaituH. Llel mpormec
BHSABIISETHCS MOXKJIMBHM 3aBISIKH 3MiHI HETaTHBHOTO 3apsny C-moMeHy OiiKa KadbpeTHKYIiHY
Ha MTO3UTHBHUH B pe3yNbTari Jenerii ado iHcepuiid B 9 eK30Hi 10 MPU3BOIATH 10 3CYyBY PAMKH
3YUTYBaHHSA 1 3MiHH C-KiHIIEBOI TOCTITOBHOCTI MONIMENTHIY.

IMomanpmmi netanpHi gocmimKeHHS MyTatlii B reHi CALR DaroTh MOXKITUBICTD BUCBITIIIOBATH
HOBI acleKkTH mepediry 3aXBOpPIOBaHHS Ha IEPBHHHUIN Mieno(iOpo3, MiIBUIIYIOTH TOYHICTH
IIarHOCTHKH Ta AKICTh HOBUX TEPAaNeBTUYHUX ITiIXO/IB MPH JTiKyBaHHI.

Bahriichuk K., Ostash B.

CONJUGATIVE TRANSTER OF CHROMOSOMAL MARKERS
BETWEEN STRAINS OF STREPTOMYCES ALBIDOFLAVUS J11074.
Ivan Franko National University of Lviv
Hrushevskoho 4, Lviv, 79005, Ukraine
e-mail: bagriichukkate@gmail.com

Conjugation is a major pathway for horizontal transfer of genes. Bacteria of the Streptomyces
genus are one of the main sources of antibiotic resistance genes, the conjugative systems of
the genus may play a special role in spreading these genes. It is known that Streptomyces
species have a unique conjugative DNA transfer system. In particular, the main protein, TraB,
involved in conjugation is a hexamer that has an N-terminal membrane-associated domain, a
DNA translocase/ATPase domain and a C-terminal winged helix-turn-helix fold (Thoma,L.,
(2012). TraB translocates plasmid DNA by recognizing direct repeats located in the c/¢ site. The
expression of the tra genes is regulated by the KorA repressor which binds to nucleotide sequence
repeats in the region between kor4 and fraB, and represses the transcription of both genes.

One of the objectives of our research was to reproduce the conjugative transfer of genetic
markers (such as antibiotic resistance genes, antibiotic biosynthesis genes and /acZ) from a set of
conjugation-proficient donor strains of Streptomyces albidoflavus into the S. albidoflavus del14H
recipient strain, a hygromycin-resistant derivative of S. albidoflavus J1074 strain Dell4 from
which most of the specialized metabolism gene clusters were deleted. The donor strains were
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generated by introduction of plasmid pCMA carrying traB-korA-clt region of plasmid plJ101,
because J1074 is naturally devoid of conjugative functions. Strain KO-1404 (rifampicin-resistant
derivative of strain KO-1305) was employed as one of the donors. Analysis of the growth of
the transconjugants arising from matings of pCMA*" KO-1404 and Dell4H on selective plates
supplemented with rifampicin and hygromycin (or apramycin plus hygromycin) revealed a few
clones showing morphological changes. We usually observed up to ten rifampicin-resistant
Del14H clones on mating plates. The transconjugants we selected also exhibited antibacterial and
antifungal activity absent in the recipient. LC-MS data showed that the transconjugants produced
different combinations of following compounds: surugamides, acyl-surugamides, paulomycins,
and antimycins. These data serve as an evidence that pPCMA promoted the transfer of long
stretches of KO-1404 chromosome into Dell4H. The transfer occurred on both flanks of the
pCMA integrated into a#tB°*! locus.

In another line of investigations we reproduced the conjugative transfer of antibiotic
resistance gene aac(3)IV along with lacZ gene, from the S. albidoflavus APEX 1 strain (auxotrophic
for tryptophan and histidine) into Del14H allowing us to select transconjugants as prototrophs
that acquired the ability to hydrolyze chromogenic lactose analog X-Gal. This was achieved
successfully; the frequency of LacZ* clones among prototrophs reached up to 10-. Our next goal
is to find conditions for efficient transfer of genetic markers from different streptomycetes into S.
albidoflavus J1074.

Stepanyshyn A., Yushchuk O., Duban R., Melnyk S., Ostash B., Fedorenko V.

GENERATION OF STREPTOMYCES ROSEOCHROMOGENES NRRL 3504
MUTANT WITH A MARKERLESS KNOCKOUT OF CLOG — CLOROBIOCIN
PATHWAY-SPECIFIC REGULATORY GENE
Ivan Franko National University of Lviv
Hrushevskogo, 4, Lviv, 79005, Ukraine
e-mail: nastia.stepanyshyn@gmail.com

Streptomyces roseochromogenes NRRL 3504 is a known producer of an aminocoumarin
antibiotic clorobiocin (Clo). This antibiotic is potent against Gram-positive bacteria. The
biosynthesis of Clo is regulated by a cascade mechanism involving two regulatory genes:
cloG and cloE. Among them, cloG codes for an StrR-like regulator and plays the main role in
Clo biosynthesis. Previous works described that the genome of NRRL 3504 carries multiple
additional biosynthetic gene clusters (BGCs) for secondary metabolites (up to 43 BGCs in total).
Among them, there is one that sparked our special interest, namely the BGC for salinamide-like
depsipeptide antibiotic. Previously we have created overproducers of Clo and been able to disrupt
its production via an insertional knockout of the cloH-I operon. Thus, it was shown, that Clo BGC
(clo) was the only active pathway of secondary metabolism in NRRL 3504, which suggests that
the other BGCs might be silent.

Mutant strains generated with insertional knockout are not stable, hence for further
research, we required a stable markerless mutant of NRRL 3504 not able to produce Clo. To
achieve this aim, we decided to perform a deletion of c/oG via a double cross-over recombination
approach. pGusA21 suicide vector was utilized as a platform, carrying the gus4 gene as an
additional selective marker. First, the left c/oG flanking sequence (2200 bp downstream from the
start codon of c/oG) was cloned into pGusA21 using Hindlll and EcoRI restriction endonuclease
recognition sites to yield pPKOCG1. Then, the right flanking sequence (2139 bp upstream from the
stop codon of cloG), was cloned into pKOCG1 using Hindlll and Xbal restriction endonuclease
recognition sites, thus generating pKOCG.

pKOCG was transferred into NRRL 3504 by means of intergeneric conjugation with
Escherichia coli ET12567 (pUZ8002). Obtained recombinant carrying pKOCG integrated
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into the chromosome via the single cross-over event was consequentially cultivated on ISP3
medium lacking any selective antibiotic to induce secondary cross-over. At the current point, our
approach appeared to be successful, and we have obtained several putative mutant strains that are
undergoing further genotyping analysis.

Vonsovvch V.-A.!, Kurylenko O.2, Ostash 1.2, Sydorko Y.!?, Rebets Y.!?

IMPACT OF ADPA GENE EXPRESSION ON ACTIVATION OF SILENT GENE
CLUSTERS OBTAINED FROM BACTERIA OF PSEUDONOCARDIACEAE FAMILY IN
HETEROLOGOUS HOSTS STREPTOMYCES ALBUS AND STREPTOMYCES LIVIDANS

Ivan Franko National University of Lviv
Hrushevskoho, 4, Ukraine
’Explogen LLC Lviv, Ukraine
Volodymyra Velykoho, 16, Lviv, 79032, Ukraine
e-mail: viktoriya.vonsovych@gmail.com

Antimicrobial resistance is a problem nowadays. Nearly 700 000 people die per year because
of diseases caused by antibiotic-resistant pathogens (Serna & Gonzalez-Zorn, 2022). It is well-
known fact that actinobacteria produce almost all natural antibiotics as secondary metabolites
and their synthesis is controlled by genes organized into biosynthetic gene clusters (BGCs).
The majority of antibiotics were isolated from the dominant actinomycete genus, Streptomyces
(Ostash, 2018). On the other hand, the non-streptomycete actinomycetes are less studied in this
regard. The present research is focused on the members of the Pseudonocardiaceae family:
Kutzneria albida DSM43870, Saccharothrix espanaensis DSM44229, and Saccharopolyspora
erythraea DSM40517.

S. erythraea is the best studied species of Pseudonocardiaceae and the producer of
erythromycins (Sayed et al., 2020). In the genomes of K. albida and S. espanaensis 46 and 26
BGCs were revealed, respectively. However, only a few compounds produced by these strains
are known (Gorniakova et al., 2021; Shuai et al., 2020). Other BGCs in these microorganisms
are silent under laboratory conditions. Heterologous expression of BGCs from these strains
in Streptomyces hosts resulted in low success rate which is probably caused by differences in
regulatory networks.

In Streptomyces the regulation of BGCs expression is under the control of a well-studied
global regulatory gene adpA. Its nucleotide sequence in different members of the Streptomyces
genus is known. In other actinobacterial clades the regulation of BGCs expression is not studied
in detail but the presence of AdpA orthologs is highly supposed (Ostash, 2018). This study is
focused on the expression of genes coding for AdpA orthologs derived from bacteria of the
Pseudonocardiaceae family and their impact on the activation of silent gene clusters obtained
from the same species in engineered Streptomyces hosts.

Proteins with high similarity to AdpA from Streptomyces griseus, S. coelicolor, and S.
albus were found in K. albida, S. erythraea, and S. espanaensis using the UniProt tool and
BLAST program. Genes encoding AdpA orthologs from all three species were amplified and
cloned into pTOS vector under the control of the B10 promoter. Obtained plasmids were verified
by sequencing. Resulting plasmids were introduced into the S. albus Del4 and S. lividans
AYA9 genomes (Ahmed et al., 2020) via intergeneric conjugation. The vector backbone was
removed resulting in construction markerless strains carrying genes of AdpA orthologs from
three Pseudonocardiaceae family members. Further after, it is planned to investigate whether the
activation of silent gene clusters from Pseudonocardiaceae family is reliant on the presence of
their own AdpA in heterologous hosts. The results will be presented.
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Zhukrovska K.. Binda E., Yushchuk O., Marinelli F., Fedorenko V.
MORPHOLOGICAL HETEROGENEITY OF ACTINOPLANES RAMOPLANINIFER
ATCC33076 AND ITS CORRELATION WITH THE LEVEL
OF RAMOPLANIN PRODUCTION
"Ivan Franko National University of Lviv
Hrushevskogo, 4, Lviv 79005, Ukraine
2University of Insubria, Faculty of Biotechnology and Life Sciences

Dunant St., 3, 21100, Varese, Italy
e-mail: k.zhukrovska@gmail.com

The discovery and development of novel antibiotics lag behind clinical necessity, and there
has been a significant rise in the number of pathogenic bacteria resistant to many commonly used
antibiotics in recent years. The non-ribosomal lipoglycodepsipeptide ramoplanin, produced by the
soil-dwelling «rare» actinobacterium Actinoplanes ramoplaninifer ATCC 33076, is a promising
antibiotic that can aid in the treatment of diseases brought on by multidrug-resistant (MDR)
Gram-positive bacteria. Ramoplanin prevents the conversion of lipid intermediate II into lipid II,
a step which is particularly catalyzed by N-acetylglucosaminyl transferase, and hence hinders the
formation of cell walls. (Unni, 2021). Such a distinct mechanism of action ensures the absence of
cross-resistance with other therapeutically used inhibitors of peptidoglycan production, such as
vancomycin and teicoplanin.

Only two antibiotics related to ramoplanin now have known chemical structures:
enduracidin, which is produced by Streptomyces fungicidicus ATCC 21013 (Higashide et al.,
1968), and the recently discovered chersinamycin, which is produced by Micromonospora
chersina DSM44151 (Morgan et al., 2021). Despite these substances being promising antibiotics
for the treatment of human diseases, the processes of ramoplanin production and its transcriptional
regulation have not been extensively investigated. Additionally, 4. ramoplaninifer is challenging
to modify genetically and cultivate under typical laboratory conditions.

Understanding the processes directing ramoplanin biosynthesis requires research on
the regulatory genes included in the cluster. Our primary task was to experimentally study the
activities of the anticipated regulatory genes that were likely to be present in the biosynthetic gene
cluster based on bioinformatics predictions. But before, we were required to create the procedure
for fermentative production and quantitative measurement of ramoplanin in the wild-type strain.

We attempted to ferment the wild-type strain, but we were unable to reach the production
of the appropriate amount of antibiotic, which was mentioned in the literature (Brunati et al.,
2005). Following this, we decided to investigate in more detail the initial strain in strain collection
of the University of Insubria (Varese, Italy).

During the study, we identified that the wild-type culture on medium ISP4 was diverse
morphologically. On this medium, two different types of colonies develop. The first type
of colonies, called Light, has a light orange color, the colonies are flatter. The second type of
colonies, called Bright, has a bright orange color, the colonies are more convex.

These two different colony varieties were split into two different cultures and each one
was examined individually. As of today, we know that these two morphotypes are not evolving
from one another, indicating that they are stable. Furthermore, the Light strain produces more
ramoplanin in comparison to the Bright strain.

Our discovery definitely needs further, more detailed, clarifying research. Some of these
studies are already being conducted. In the near future, we plan to receive genome sequences
of three independent Light and Bright variants. We also plan to find differences in genomes, if
they are present, and to make diagnostic primers for the differentiation of two types of colonies.
Following the results, we intend to continue with the investigation of the regulatory genes found

in the biosynthetic gene cluster involved in ramoplanin production.
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300ITJTAHKTOH SIBOPIBCHKOI'O O3EPA
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Broda A., Dumych O., Dyakiv V., Danylyk R. ZOOPLANKTON OF LAKE
YAVORIVSKE. Zooplankton of Lake Yavorivske, formed as a result of the flooding of the sul-
fur quarry of the state enterprise “Sirka”, was studied. Zooplankton research was conducted at
various depths in the summer-autumn period in 2021. 12 taxonomic units of zooplankton groups
were identified. It was found that the numbers varied widely, the largest were observed at depths
of 5-10 m and were mainly represented by lower crustaceans, in particular copepods. The highest

values of the indicator of species richness of Margalef were at a depth of 20 m.

O3epo SIBopiBCbKE yTBOPHIIOCS BHACHTIOK CIUIAHOBAHOTO 3aTOIUICHHS CIpYaHOTo Kap epy
nepskaBHoro nignpuemctsa «Cipkay y 2006 poui. Y HpoMy Oe3niepepBHO BiI0OYBarOTHCS CKIIAHI
B3a€MONEPETBOPEHHS OPraHiYHUX 1 MiHEpAIbHUX PEYOBHH, CTAHOBJIEHHS BOJHOI €KOCHCTEMH;
03€po 3a3Ha€ aHTPOIIOI'€HHOTO BILTMBY. MOHITOPHHIOBI JOCIIIKEHHS € BKpail HeOOX1THUMH JUTs
CTEXEHHS 3a I1i€10 HOBOCTBOPEHOIO MITYYHOIO BOAOHMOIO a0H IONEPEANTH MOXIINBI HETaTHBHI
HaCJI/IKHU SIK TPUPOJHOTO, TaK 1 aHTPOIIOTEHHOT'O XapakKTepy.

Bin6ip npo6 3xilicHoBaBcs y JiTHRO-0CiHHIH nepion 2021 poky. [igpobGionoriuni npodu
BinOumpanu 3a fonomororo 6aromerpa PyTHepa i3 pi3HHX IIMOWH B akBaTopii HAWTIIMOMIOTO MicIs
o3epa (HaitOuIbIIa mOMHA — 89 M) Ta Ha MOHITOPHMHIOBIH CTaHIIT CHOCTEPEKEHHS 32 CTAHOM
SIKOCTI BOZIY SIBOPiBCHKOTO 03epa. 3TiAHO 3 OTPUMaHUMH JaHUMH, Y TOBII BOJIH IO IOCTIJUKYBaH1
BEpTHKaJI 3aragoM Oyio BusiBiieHO 13 BHIiB Oe3XpeOeTHUX TBapHH, SIKi HaJIeXaTh 10 KOJIOBEPTOK
Knacy Rotatoria, arxunx paxoropionux minpsay Cladocera Ta HIKIMX PakoNoOmiOHUX sy
Copepoda.

[Toka3HUKHM YHCENBFHOCTI 300IUIAHKTOHY BapiloBaiM y mHpokux mexax 0,24-82,0 tuc.
eK3./M> 1 pI3HUIINCS Ha JOCIIKYBaHUX [MIMOUHAX, OCKIIBKH IS 300IJTAHKTOHY € XapaKTePHUMHU
Mirpauiiiai nponecu. Cepen KoJIOBepTOK HaMOLIbII ymcenbHOW Oyna Asplanchna priodonta
Gosse, cepel TUULACTOBYcHX pakiB — Daphnia longiremis O.F. Miiller i Diaphanosoma
brachiurum  Jurine , cepex BECIOHOTHMX pakiB — IpecTaBHUKH pociuHoinHux Calanoida.
Bupyamu BepTUKadbHHN PO3MOALT TiApoOiOHTIB. BHsBICHO, MO HAHOUIBINI YHCEITBHOCTI
OpraHi3MiB cIlocTepiraloTbcss Ha mIMOMHaX 5-10 M 1 mpexacTaBieHI NMEpeBaKHO HIKIUMH
paxornoniOHNMH, 30KpeMa BECIOHOTUMH pakaMH. BuioBe 6araTcTBO 300IUTaHKTOHY Ha Pi3HHX
mIMOMHAX BU3HAYAIM 3a JIONOMOroro inaekca Mapraneda. HaiiBuiue 3Ha4eHHs iHAEKC MaB Ha
mmbuHi 20 M — 1,48, X04a YHCeNBHICTh Yy IbOMY TOPH30HTI Boau Oyina HaiimeHmoro. Ha inmmx
mIMOMHAX 3HAYEHHS iHAeKCy Oyno HikuuMu i ckiananu 0,29-0,38 (BuaiB BUSBIIIH OijIblIe, X04a
3 MEHIIOK yucenbHicTo) — 0,3-0,38.

AHai3 pe3yssTariB i MOPIBHIHO 3 AOCIHIIKSHHSIMH JAECATHIITHBOI TaBHOCTI CBIAYATh PO
T€, 110 IPOTATOM OCTaHHBOI JIEKa1 PO3BUTOK 300IUIAHKTOHY (SIK HOr0 YMCEIbHICTD, TAK 1 KUTBKICT
BHJIB) 30UTbIIMBCS. [IpakTHYHO Ha yCiX IIMOWMHAX YHCENBHICTH TiAPOOIOHTIB IiABHIIMIAC,
0 JI03BOJISIE 3POOMTH TPHUIYLICHHS TPO YCIIIIHE OCBOEHHS 300IJIAHKTOHOM EKOCHCTEMH
HOBOCTBOPEHOI BOJOWMH. BuXoasuM i3 NMOKAa3HUKIB YHCENIBHOCTI JIITHROTO 300IIJIaHKTOHY, BiH
MaB pOTaTOPHO-KIIaA0IEPHUI XapaKTep, epeBaXkali yrpynoBaHHS MIUISICTOBYCHX PaKiB; BOCEHH
HaMOUIBII YrcenbHO OyNIM IPENCTaBIEeHI BECIOHOT] PakU. 3a YHCEIBHICTIO Y 300IUIaHKTOdayHi
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cepen Cladocera nepeBakana Daphnia longiremis O.F. Miiller — mpeicTaBHUK IeNarigHOi TPYyTIH,
cepen Cyclopoida — mpencTaBHUKN POCIMHOITHUX IwKiIononomionnx — Bunu Calanoida, ski
YHCETBHO ITePEBAXKAIOTh Y 300IJIAHKTOHHOMY YIPYIIOBaHHI Cepe]] IUKIIOMONONiOHUX.

AHaJti3 TiTHIX 1 OCIHHIX P00 300ITAaHKTOHY MTOKa3aB, IO BOCEHHU PO3BUTOK 300IUTAHKTOHY
Maibke y 1Ba pa3u OLTBIIHNIA, HIXK BIITKY, IPH Maike yaBivi MEHIIiH KinbkocTi BUAiB. Lle MoxHa
TTOSICHUTH SIK aKBaTOPi€r0 BimOOpy Mpo0d B 03epi, HAKOMMYCHHSM y HHOMY OPTaHIYHOT PEYOBUHH
BOCEHH, SIKa CIIPHSIE PO3BUTKY TiAPOOIOHTIB 1 TOMIHYBaHHIO BUIB, SIKi € CTIHKAMHU 0 ii 3HAYHOI
KIJIBKOCTI.

BoponoBebka H.-C., Mamuyp 3.
[OIINPEHHA KAPAHTUHHOI'O BUAY AMBROSIA ARTEMISIIFOLIA L.
Y PAJIEXIBCBKII OTI
Jlvgiecokuti Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. JIvsie, 79005, Yrpaina
e-mail: natalivska2001@gmail.com

Yoronovska N.-S., Mamchur Z. THE SPREAD OF THE QUARANTINE AMBROSIA
ARTEMISIIFOLIA L. IN THE RADEKHIV OTG. The spread of Ambrosia artemisiifolia L. quar-
antine in the territory of Radekhiv OTG is observed. Developing a large aerial mass in the field,
it is able to displace and suppress cultivated plants, and flower pollen is harmful to human health.
The use of pesticides against quarantine species is an additional burden on ecosystems. There-
fore, timely detection, forecast of spread, as well as methodical recommendations for the popula-
tion to familiarize themselves with the bio-ecological features, possible ways of introduction and

measures to eliminate foci to prevent the spread of A. artemisiifolia is extremely relevant.

OcTaHHIMH POKaMH 3HAYHO HOTiPIIMBCS €KOJIOTYHUI Ta (DITOCAHITAPHUI CTaH arpoIeHO31B
Mamoro ITomiccs, 30kpemMa 3poCTae MIKOAOYUHHICTH 30YTHUKIB XBOPOO POCIIMH, OKPEMHUX BUIIB
LIKIJUIMBUX KOMaX, MPOCTEXY€EThCS MIOIUPEHHS aJIBEHTUBHUX BUIIB POCIIUH, JI0 SIKUX HAJICKUTh
aMOpO3is MOJTUHOIUCTA.

Ambrosia artemisiifolia L. noxonuts i3 ITiBHIYHOT AMEPHKH, € HEOC3NECUYHUM BHIOM, IO
CTPIMKO PO3IIUPIOE CBill apeasn Ha TepuTopii Ykpainu i BignoBigHo ao [lepeniky peryinboBaHUX
IIKIJTMBUX OPTaHi3MiB, BU3HaYeHNUX 3aKoHOM Ykpainu «[Ipo kapaHTHH POCIUHY € KapaHTUHHUM
00’ exTOM. AMOPO3is MOJTMHOJIMCTA 3/1aTHA YTBOPUTH IMOTY>KHI 3apOCTi 32 BereTaliiHui mepios,
Iy’)Ke 1o0pe PO3MHOXKYETHCSI HACIHHSAM 1 TaKMM YWHOM CTBOPIOE HECTPHUSATIMBI YMOBHU IS
PO3BUTKY KYJIBTYPHHUX POCIHH, YHACIIOK YOTO 3HIKYETHCS BpoXKaid, abo 1 3arubenb pociuH.

Mertoro Hamoi po6oTH Oya0 IOCHIKEHHs] TOMUPEHHS KapaHTUHHOTO BHUILY Ambrosia
artemisiifolia wa teputopii Pagexiscekoi OTT, 30kpeMa B ClIbCHKOIOCIONAPCHKHUX YIiamsax. Y
Panexiscekiit TI' kapantunuuii Bun A. artemisiifolia sussistaun npotsrom 2008-2022 pokis.
3a manumu (itocanitapHoi ciyxOu PanmexiBumnu A. artemisiifolia mommpeHa y 40THPbOX
HaceJIeHuX IMyHKTax: M. Panexis, c. babuui, c. By3noge, c. [1aBniB (Tab.).

Hace el myHKT [1n01ma 3apaxenHs, ra [1n0oma 3apaxenHs, ra
Y (2008 p.) (2022 p.)
M. Panexis 0,5 -
c. babuui 0,2 -
c. Byznose 0,1 86,3
c. I[1aBniB 0,2 158,84
Bcerworo 1 245,14

SIK MoKka3yloTh JaHi, NEpBHHHI OCEPEAKH IMOUIMPEHHS 1 TMONaJbIIi CHOCTEPEKEHHS 3a
MOLIMPEHHSIM aMOpo3ii monuHoaKuCcTo1 po3novainucs e y 2008 p. i TpuBatots noci. Y c. [1aBnis
BUSBJICHA HAMOLIbIIA MJUITHKA 3a IUIOIICI MONIMPEHHS KapaHTHHHOTO Buay. HaiiGinmera
TIOMYJIALSL crocTepiraeTbes Npu B’i3ai Ha Teputopito T30B «PamexiBChkuid IyKop», Kyau
MIPUIISATAae aBTOAOpOTa Ta 3a]i3HWYHI Kouii. [IpoBOIUTECS CKOLTyBaHHS, IPOTE BOHO HE 3YNHHSIE
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romupeHHs aMmOpo3ii. B ocHOBHOMY TepHuTOpii, Ha AKX MOMIHpeHa aMOpO3is IOIWHOIKCTA, — IIe
TIPOMFCIIOBI 30HU B3JIOBXK 3aTi3HHYHIX KoJii (M. Pagexis, c. [TaBmiiB). Takox et BuA 3HAXOAMIH
Ha IIpUCATNOHUX IUITHKAX Ta 3eMJISX iHIIoro mpusHaueHHs (c. babuui, c. Bysmose).

AMOpO3is TOJIMHOIKCTA € CBITIIO- Ta TEIUIONOOHOIO POCINHOO MOCYIIIHBUX MiCIIEBOCTEH.
Came Taxi eKOJIOTi9HI YMOBH (POPMYIOTHCS B3IOBK aBTOMOOITEHIX 1 3aJ1I3HHYHUX IIUISXIB, CYyXHA
MITAaHWH TPYHT, BUCOKUN PIBEHHb OCBITJICHHS TEPHUTOpPil Ta HEBEIHMKA KOHKYPEHIIiS 3 1HIIHNMH
Bugamu pociuH. Ha Pagexismuni 3 2008 poky po3po0ieHi ¢iTocaHiTapHi 3axonu mo 60poTs0i,
Jokayi3amii Ta JikBigamii A. artemisiifolia: IPOBOINUTHCS PETYISIPHE CKOIITYBAaHHS POCIMHHOCTI
Ha y30i4dusixX aBTONUIAXIB Ta 3aJi3HUYHUX KON a00 3HUIICHHS i XIMIYHUMH Iperaparami,
BHUKOHYETHCSI MOHITOPUHT BOTHHII Ta MOIITYK IMOBIPHUX HOBUX BOTHUIIL Y BU3HAYCHI TEPMiHU.

OTxe, MOMUPEHHS KapaHTUHHOTO opraHi3my A. artemisiifolia Ha Tepuropii PamexiBcbkoi
OTI 301MBIIYETHCS MPAKTUYHO IIOPIYHO. PO3BHBAIOYM BENMKY HAJ3EMHY Macy y HOJBOBHX
YMOBaX, BOHA 3/1aTHA BUTICHSTH Ta IPUTHIYYBaTH KyJIBTYPHI pociarHU. KBiTKOBHUIT Titok amOpo3ii
IIKIITTABUH TS JIFOMUHA. Y MicIsX 11 MacOBOTO MOIIUPEHHS, a caMe Y Tepiof BITiHHSI MOXYTh
criocrepiratucsi anepriifiHi 3aXBOPIOBaHHS JIroAei. A BHKOPUCTAHHS HECTHLHIIB IPOTH IIHOTO
KapaHTHHHOIO BUJY € JAOJATKOBUM HaBaHTAXXECHHSAM Ha eKocHcTeMH. ToMy BYacHE BHUSBIICHHS,
NPOTHO3 IIOLIMPEHHS, & TaKOXX METONWYHI PEKOMEHIalil HACENCHHIO Ul O3HAHOMIICHHS i3
610€KOJIOTTYHUMH OCOOMMBOCTAMH BHILY, MOKJIMBUMH IUIIXaMH 3aHECCHHS Ta 13 3axX0aMu i3
JKBigamii BOTHUII ONIEPEIKEHHS IOIUPEHHS A. artemisiifolia € Haq3BUYAHO aKTyaJIbHUMHU.

I'punak B., bopeusbka 1., [xypa H.
OIIHKA TOKCUYHOCTI OIETPAJOBAHNX IPYHTIB
YHACJIIJIOK BIMCbKOBMX JIIA
Jlvgiecoruii nHayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: ira.boretska2017@gmail.com, VALENTYNA.HRYTSAK.BLE@Inu.edu.ua
Hrytsak V., Boretska 1., Dzhura N. ASSESSMENT OF PHYTOXICITY OF SOIL DE-
GRADED AS A RESULT OF MILITARY ACTIONS. Technogenically contaminated soil from
Mykolaiv and Kherson regions, where intense combat operations take place, was studied. Phy-
totoxicity of soil degraded as a result of military operations was assessed. Helianthus annuus L.,
Lepidium sativum L., Raphanus sativus L., Linum usitatissimum L. were used as phytotests. The
studied samples showed a high level of toxicity: the phytotoxic effect was almost 70%.

Tenepiurnst BifiHa B YKpaiHi NPU3BOIUTD HE JIMIIIE JI0 HETIONPABHUX JIIOICHKUX BTpAT, aje
i 70 karacTpo(iYHMX EKOJOTIYHMX HACIHiAKIB. 3a MacmitabamMu — Lie BiCHKOBO-TEXHOTCHHA
eKoJIOTiuHa KaracTpoda: y JOBKULIS MOTPAIUISIOTH TOHHU TOKCHYHHUX PEYOBHH, IO OTPYIOIOThH
BOJLY, I'PYHT i OBiTpst. XiMiYHUI CJTi ]I, TaK SIK 1 pyHHYBaHHs, CHPUYUHEH] 00CTpiTaMu, PO3TATHYTh
HACJIIAKH BIHHU HA ACCSATHIITTS.

BilicbkoBi [i MalOTh MOTY)KHHI BIUIMB Ha IPYHTOBI pecypcH, 0e3 sSKHX HEMOXIJIUBHA
PO3BUTOK CUITBCHKOTO rocronapcTsa. OCHOBHUMHU HEOE3IEUHUMHU PEUOBUHAMH, 110 320PYIHIOIOTH
IPYHTH, € CipKa Ta cipuaHi CHONyKH, amiak, ¢ocdop, ByriIbHHIA NI, cipyaHa KHCIIOTa i
cynb(haTHI CIONyKH, (GOpMajIbIeriay, CBUHEIb, PTYTh, BaHAIH, KaaAMil Ta IHII BaKKi METaJIH,
a TakoXK XIMIYHI BIiJXOIW PI3HUX MiINPUEMCTB, Cepell SKUX € BHCOKOTOKCHYHI (HAIPUKIA,
MOHOHITPOXJIOPOESH30M).

Mertoro poboTr Oyi10 MPOBEACHHS OMIHKH (DITOTOKCHYHOCTI AErPaJOBaHMX BHACIIIOK
BIMCBKOBUX JIiHl IpYHTIB. DITOTOKCHYHICTB — 31aTHICTD PI3HUX PEUOBHH 3/[IHCHIOBATH TOKCUYHHIA
BIUIUB Ha pocinHU. O3HaKH (ITOTOKCHYHOT /ii MOXKYTh MPOSIBISITUCS Y 3MEHIIEHHI CXOXKOCTI i
eHepril MpopocTaHHs HACIHHS, 3HKEHHI MOP()OMETPUYHHX MMOKA3HUKIB TOLIO.

Jnst nociipkeHb BHUKOPHCTOBYBAJIM TEXHOTEHHO 3a0pyAHEHI IPYHTH, SKi BijaOHpaiu
3 TepHUTOpil, e Benucs akTuBHI OoioBi mii: Ne 1 i Ne 2 — rpynTn 3 micreuka CHirypiBka
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MuxomnaiBcskoi oomacti; Ne 3 — rpyHT 31 cena KotnspeBe MukomaiBcskoi obmacti; Ne 4 — rpyHT
31 cerma OnexcannpiBka XepcoHcbkoi obmacTi. Kortponem OyB rpyHT, BimiOpaHuii 3 yMOBHO YHCTOI
TepuTtopii JIbBIBCHKOT 00IIaCTi.

Jocninn 3aknanany B 1abopaTtopHuX ymMoBax. HaBaxkky rpyHTY 20 T IOMIIaIH B CTYTIKY,
3BOJIOXKYBAJIM BOJOKO 10 75% Bijl IIOBHOI BOJIOTOEMKOCTI. IpyHTOBY CyCHEH3i10 MEPEHOCHIN B
yamku [leTpi, mokpuBamy GiasTpyBaIEHUM NAIIEPOM 1 BUCiBaNM HaCiHHA QiToTectiB: Helianthus
annuus L., Lepidium sativum L., Raphanus sativus L., Linum usitatissimum L. 3aKpHTi 9amiku
CTaBIWIN B TepMmocTar mpu Temmeparypi + 24°C (Topoma, 2004). Yepe3 6 nid anamizyBaim:
BimHOCHY cxoxicTe HaciHHsA (BCH), BimHOCHY nmomxuny kopeHs (BIK) Ta BimHOCHY BHCOTY
narona (BBII), mo Bupaxkamu y BiacoTkax BimHOCHO KoHTpomto (Hawrot-Paw, 2009; Teaca,
2008).

OTtpuMaHi pe3yabTaTH MOKa3aId BHCOKUI PiBeHb TOKCHYHOCTI TEXHOTEHHO 3a0pyIHEHUX
rpyHTiB Ne 1 1 Ne 2: ditorokcnunnii epext craHoBUB Maibke 70%. Came 1i mpoOu rpyHTy Oyitu
BimiOpaHi OLIA MONBOBOI JOPOTH, MO SIKIM T3AWTH BiFICHKOBAa TEXHIKA. ﬁMOBipHO, o i IPYHTH
3a0pyaHEHI MalMBHO-MACTWIIFHUMH MaTepialaMi, BiAMPAalbOBAHUMH MAaciaMH, OpTraHIdHUMH
PO3YMHHHKAMH, Y HIX MOXYTh MiCTUTHCS Ha()TOIPOMYKTH, a TAKOXK MOTIIHUKIIYHI apOMaTHIHI
BYIJICBOJIHI, SIKi OJIOKYIOTH JOCTYIHICTh HOBITPS Ta BOIW Y IPYHTI, MOPYIIYIOTh HOTO (Pi3HKO-
XiMiuHI Ta OIONOTIYHI BIACTHUBOCTI, CTBOPIOIOTh HECHPUATINBI YMOBH JJS TPYHTOBHUX
MIKpOOPTaHi3MiB, POCTY 1 PO3BUTKY POCIIHH.

[IpoBeneni nocmiUKeHHS — JIHMINE IIOYaTKOBHMM €Tam IpU IIaHYBaHHI KOMIUIEKCHHX
EKOJIOTIYHUX JOCHI[DKEHb JeTpaoBaHUX BHACHIZOK OOWOBHX Mii TPyHTIB 1 po3poOui
¢iTopeMenianifHIX TEXHOJIOTIH Iy IXHBOTO BiTHOBJICHHSI.

3adJounka K., [Biinuiok O.

BIUIMB CAJIILIMIOBOI KMCJIOTH HA PICT TA PO3BUTOK JIbOHY HU3bKOI'O
(LINUM HUMILI MILL.) TA BIBCA TIOCIBHOI'O (AVENA SATIVA L.).
Jlvgiscokuii Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsis, 79005, Yrpaina
e-mail: katri4kall @gmail.com

Zablotska K., Tsvilyniuk O. THE IMPACT OF SALICYLIC ACID ON THE GROWTH
AND DEVELOPMENT OF LOW FLAX (LINUM HUMILI MILL.) AND OATS (AVENA SA-
TIVA L.). Today, society understands all the consequences of using pesticides in large quantities.
Many people know that they are the main polluters of the environment. Pesticides are retained
by soils, transported by wind, groundwater, living organisms along food chains and have a huge
negative impact on the environment and human health. That is why a large number of enterprises
use organic farming methods. One of these methods is the use of salicylic acid.

ITomyk METOMIB 3aXHMCTy POCIAHH Bil CTPECOBHX YHMHHHKIB — aKTyaJlbHE IHMTaHHS
ChOTOZICHHSI, MOTIPU Te, 0 OopoThOa i3 cTpecamu OIOTMYHOI MPHUPOIU (XBOPOOH, IIKITHUKH)
YCIHIIIHO 3IIACHIOETHCS 33 JOMOMOIO MECTHHHUIIB. BioMO, 0 MECTHUIMINA yTPHUMYIOTHCS
IPYHTaMH, HEPEHOCATHCS BITPOM, IPYHTOBMMH BOJAMH, XMBHMHU OPraHI3MaMH 10 Xap4OBUX
JIAHIIOTaX, HECYTh HETaTMBHMIA BIUIMB Ha JOBKIIA Ta 30poB’s mofei, ocobnupo miteit. Ixmi
CIIIIOBI KIBKOCTI 3HAXOSATh HABITH TaM, A€ BOHHM HIKOJIM HE 3acTocoByBaimucs. Came ToMy
BE/IEThCSl IOUIYK aJbTePHATHBHUX METOMIB 3aXHCTY POCIHH, OS3NeYHUX JUIs CEepeOBHIIA
i ¥oro MemkauiiB. Hanpukiam, oOpoOka pociauH posurHOoM caiiimioBoi kuciotu (CK) B
1a00paTOPHUX YMOBax CIPHYMHSIIA MIABHINCHHS IMyHITeTy pociuH. CaminuiaoBa KHCIOTa
Ta CIOPIHEHI CIIOAYKHW MalOTh 3HAYHHUI BIUIMB Ha Pi3Hi OioNOriuHi acmekTtd B pociauHax. Lli
CIOJIYKH BIUIMBAIOTh HEOTHAKOBO: raibMYyIOTh OAHI mporiecd 1 miacwmorors inmmn (Khodary,
2004). Ogua 3 MexXaHI3MIB BIUIMBY, 3a JOIOMOIOIO SKOTO CATIIMIOBA KHCJIOTa BIUIMBAE Ha
CTIHKICTh POCIUH 110 iH(eKild, Moke OyTH TOB’s3aHUI 3 11 34aTHICTIO CIIPUYMHIOBATH TaK
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3BaHUH «OKHCHIOBAIBHUH CHasiaX» - pi3ke MiABHUINEHHS BMICTy akTHBHUX (hopM KucHI0 (ADK)
y KIITHHAX 1 mo3akmiTuHHOMY cepenoBumli. ADK BHKOHYIOTH CHTHaNBHI (QYHKIII Ta OepyTh
0e3mocepeHhO y9acTh y 3aXucTi pociuH Bix maroreHiB (Komymaes Ta iH., 2006). IlepeBaxxHO
CaJIIUIIOBY KHCIIOTY BUKOPHCTOBYIOTh JIBOMA CIIOCOOaMuU: OONPHUCKYBAHHS BETETYIOUMX POCIHH
a00 X TIepeNnociBHEe 3aMOTyBaHHS.

TecT-00’€kTaMu TOCTiIKEHAS OYyJIH POCIWMHH JBOHY HU3BKOTO (Linum humili) copty
CuneBup Ta BiBca mociBHOTO (Avena sativa) copty Aptyp. IlepemmociBauii 006poOiTOK
MPOBOJIMBCS JIBOMa KOHIIEHTPAIisIMHU camiiioBoi kucmotr: 1x10“M Tta 1x10°M. Kourpomem
CIIyTyBaJla 9ucTa Bofa. HaciHHSA 3aMOYyBalloCh y PO3YMHAX MPOTAToM 3-x roamH. Koxai 30
XBUJIMH HACIHHS TOMIITYBajOCh Il HACHYCHHS KUCHEM. MOKpe HaCiHHS TeCT-00’€KTiB MiCIs
3amouyBaHHs Bucisi 19 tpasus 2021 p. npu temneparypi 11°C ta Bosoriii moxmypiii moroi.
Uepes Micsp BUMiprOBaIl MOP(HOMETPHYHI TOKa3HUKH TECT-00 €KTIB.

Pesymeratn mokazamm, mo CK cTuMymoBama pIiCT TaroHiB TECT-00 €KTIB MPH Pi3HUX
KOHIIEHTpaIlisX. [Iisi JbOHY HH3BKOTO Kpalldii pe3yabTaT Mokas3aia KoHieHrpaiis 1x10“M
(TIpUpICT POCIUH IIepEeBUIIYBaB KOHTPOIb Ha 12%), muist BiBca MOCIBHOTO — HaBHakd — 1x10°M
(mpupict cknagas 15%). YV cBoro uyepry, KOHIEHTpaLii, sIKi MOKpaIlyBaJi PiCT MAaroHiB POCIHH,
CTHUMYITFOBAITH 1 TPHUpIcT 1X cupoi macu. Ilpu xormenTpartii 1x10“#M cupa Maca JIbOHY HH3BKOTO
3pocraina Ha 70%, Ipu 1IboMy 3a BIUTHBY KoHIeHTpauii 1x10-°M cupa maca BiBca 3pocraina Ha 35%.

OTXe, CHHTETHYHUH aHAJIOT (hiTOTOPMOHY CAITIIHIOBOI KUCIOTH MAa€ BHIOCIICIH(ITHUI
MTO3UTHBHUI BIUIMB HA IIOYaTKOBi €Taly PO3BUTKY POCIHH JILOHY HU3BKOTO Ta BiBCca IIOCIBHOTO.

3inbkoBcbkuii A., Tpoxumens B., CaBuubkuii O., I'ynano O., Juxwuii L.,
Jlynenko /1., bepe3kina A., Jla Meca M.

BUIOBUIA CKJIAJ, PO3ITO/LI I TTIPEJICTBJIEHICTh
IXTIOHEHO3Y IMPUBEPEXXHUX BOJ] APTEHTUHCBKX OCTPOBIB
Kuiscokuu nayionanvruii ynieepcumem imeni Tapaca Illeguenka
8yn. Bonooumupcoka, 64/13, m. Kuis, 01601, Ykpaina
e-mail: zinkovskyiartem4@gmail.com
Trokhymets V., Savytskiy O., Zinkovskyi A., Gupalo O., Dykyy 1., Lutsenko 1., Ber-
ezkina A., La Mesa M. SPECIES COMPOSITION, DISTRIBUTION OF THE ICHTHIOCE-
NOSIS OF THE ARGENTINE ISLANDS COASTAL WATERS. In the period from 2006 to
2017, 14 species were recorded in the inshore waters of the Argentine islands. The most common
species (followed in decreasing abundance) are Notothenia coriiceps, Chaenocephalus aceratus,
N. rossii, Trematomus newnesi and T. bernacchii. The study area is important as a spawning and
a nursery area (perhaps the most southerly in their range) of Notothenia spp., Harpagifer ant-
arcticus, Trematomus spp., Parachaenichthys charcoti and C. aceratus. Also, this region is the
southernmost point of the range of some subantarctic species

[TpoTsiroM OCTaHHIX TPbOX MAECATHIITH OYyJIO0 TPOBENEHO Psi MIXIUCHUILTIHAPHUX
JIOCITIJPKEHb MOPCHKHX eKOCHCTeM Oinst 3axinHoro AHTapkTH4aHOTO miBoctpoBa (WAP), sikuii €
OJTHMM 3 HalOIIBIII MOCTPAXKIAINX Bl III00AIBHOT 3MIHH KJTIMaTy paiioHiB [1iBAEHHOTO OKeaHy.
JlonOBHIOOYH TIONIEPE/IHI JIOCII/PKEHHS, MU HaJa€MO HOBI JIaHi PO BUAOBHIA CKIIaJ, CTPYKTYPY
HOMYJISIIIN Ta BIIHOCHY YHCENBHICTh PUOHOTO YIPYIOBAHHS MTPUOEPEKHNUX BOA APTeHTUHCHKUX
octpoBiB (Mope besmminrxaysena, AHTapkTHka). B 1iifi 0MOBiAi BUCBITICHO YaCTHHY BXKE
omy6nikoBanux pesynbrariB (Trokhymets, 2022).

OcoOuHu pr0 BUIIOBJIOBAJIH ITifl YaC YOTHUPHOX EKCIIEAUIIH (TPUBATICTh KOXKHOI CKIIa1aB
OZIMH PiK) IPOTAroM AecsaTH pokis (3 2006 mo 2017). 36ip Marepiany MpOBOIUBCS 32 JOIOMOTOI0
Tra4KOBUX 3HAPSIh JIOBY (IOHHHUX BYIOK) Ha IMOMHI 5-50 M poTarom 3-4 roauH Ha JACHb.

Bceroro Oyito mposeneno 227 BUiioBH, 3i0pano 1 485 ocobus 3 14 Bugis. binburicts puod (11
BUIB) HaiexkuTh 10 Nototheniidae. Notothenia coriiceps € HAWMOMUPEHIIIAM BUIOM, 32 SKHM,
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B TIOPSAAKY 3MEHIICHHS YHCENBHOCTI, WayTe Chaenocephalus aceratus, N. rossii, Trematomus
newnesi Ta T. bernacchii. Bunose 6ararctBo ixriopaynn B 2016-2017 cuimpHO 301TBIIyETHCS B
nopiBHsAHHI 3 2006-2010: mokaszuuku iHgekcy lllennona ta Mapraneda 30impirytorses 3 0,40-
0,84 ta 0,78-0,86 mo, BimmoBigHoO, 1,27 Ta 1,98. Ile, omHak, MOSACHIOETHCS OUTBIN ONTUMATBHAMH
yMOBaMH JJIs JIOBY IIiJ] 9ac Mi€l ekcrennmii. BumoBuil ckiaa mboro iXTiOIEHO3Y CITIBIIAAAE 3
iXTiOIIEHO3aMHU CYCiZHIX paioHiB y3moBK WAP, takux sk y30epexoks Jlanko (Casuax et al.
2003) ta apxinemar [Tammep (Daniels and Lipps 1982), sixi, ogHak, po3TalioBaHi IMiBHIYHIIIE.
TyT B 3Ha4HIN KITBKOCTI 3apikCOBaHi THIIOBO cyOaHTapKTU4IHI BUIH (N. rossii, Parachaenichthys
charcoti, C. aceratus, Harpagifer antarcticus), 10 BKa3ye Ha JaHy TEPUTOPIlO 5K HA caMy
MIiBICHHY TOUKY X apeany.

JocnimKyBaHa TepUTOpIis MPEACTABISIE OCOOMUBHI iHTEpPEC 3 SKOIIOTIYHOT TOUKH 30Dy, 60
B IIil1 akBaTopii Oynm 3adikcoBaHi ocodunu H. antarcticus, T. newnesi, P. charcoti ta C. aceratus
3 HEPECTOBOKO CTAMI€I0 PO3BHTKY ToHajA. TakoX B Micli JOCIHi/KEHb BiIUIOBITIOBAIH 3HAYHY
KUTBKICTh IOBEHUTBHUX Ta MoNoamx ocoOwH Nofothenia spp. 1 T. bernacchii. lle Bkazye Ha
BaXKITUBICTH ITi€1 TepHUTOPIl K MicIsI POSMHOXXCHHS Ta NTO3piBaHHS ACSKHX BUAiIB pruO. Takox
e CBITYMTH MPO Te, 10 MPEICTABHUKHM LUX BUIIB He OyJM BHJIOBIICHI TYT BUIIAJKOBO, a PEriOH
ApPreHTHHCHKHX OCTPOBIB € caMe YacTHHOIO X apeaiy.

3cyB apeanly CyOaHTapKTHYHUX BUJIB B IIBACHHOMY HANpsSMKY MOXE CBIJYUTH PO
301bIICHHS CepeIHBOl PIYHOI Temreparypu Boau [IiBIEHHOro okeaHy B IMX LIMPOTax, IO €
HACITITKOM TJI00abHOI 3MiHH KITIMATY.

ABropu BnsuHi HamioHalbHOMY aHTapKTHYHOMY HAayKOBOMY WEHTpPY YKpaiHH 3a
(inaHCyBaHHs, Oprafizamiro 300py Ta TPaHCHIOPTYBAaHHSA 3pa3KiB. Takok My BasuHi [HCTHUTYTY
Oiomorii Ta megunuHN KuiBchKOTO HaIlioOHANBHOTO yHiBepcuTery iMeHi Tapaca Illepyenka Ta
IactutyTy Tinpobionorii HAH Ykpainu 3a HaganHs BChOTO TabOpaTOpHOTO 00JNIaTHAHHS.

Hexpacosa K.

CIHHEHU®IKA IMOIIUPEHHSA PIAKICHUX BU/IIB POCJIMH
HA TEPUTOPII IIPUPOJHOI'O 3ATIOBIJIHUKA «MUXAMIIBCHKA LIUIMHA»
Cymcokutl HayioOHaNbHUL a2papHuil yHigepcumem
syn. I'epacuma Konopamoesa, 160, m. Cymu, 40000, Vkpaina
e-mail: korshikovakatya@ukr.net

Nekrasova K. SPECIFIC DISTRIBUTION OF RARE PLANT SPECIES IN THE TER-
RITORY OF THE MIKHAILIVSKA TSYLINA NATURE RESERVE. An important component
of the flora of the Mikhailivska Tsylina Nature Reserve, around which all nature conservation
measures are built, are plant species that have nature conservation status. 15 species of plants that
are listed in the Red Book of Ukraine and 30 species that are protected at the local level grow on
the territory of the reserve. Spatial distribution of rare species is heterogeneous. The main features
of rare species and the reasons for qualitative and quantitative differences in their distribution on
the territory of the reserve are briefly described in this publication.

IIpuponuuii 3anoBigHUK «MUXaWIiBChKa IUIMHA» € HEBEIHMKOIO 3a IUIOMICI0 IJISTHKOIO
JIy9HOTO CTemy 1 mepenoriB, 3 sikux 202,5 ra — IiCTOpUYHA TEPUTOPIs, SIKAa PENpe3eHTYE
HaWMIBACHHIMNWNA BapiaHT MiBHIYHUX JYYHHX CTEIMiB JIICOCTENOBOI 30HM YKpainu (JIaBpeHko,
1928), a iHma gyactuHa 3anoBigHuKa, 680,4 ra — HOBa TEPUTOPIs, KA € KOJIUITHHOK OXOPOHHOIO
3oH010 (JIapioHoB, 2022). 3arayibHa IUIOIIA 3aMOBiTHUKA CTAaHOBUTEL 882,9 ra, po3TamoBaHuil y
CyMChKOMY Ta, 9acTKOBO, PoMeHChKOMY paiionax CyMchKoOi 00JacTi.

Cy4acHuii criicok (propu «MuxainiBcbKoi HITUHI» Haligye 609 BUIIB CyTUHHUX POCIIHH,
3 sIKUX 45 — MaroTh NpuponooxopoHHuii cratyc (Komomiituyk Ta iH., 2021). Buais 3anecenux 1o
UepBoHoi kaur# Ykpainu — 15, no UepsoHoro criucky MCOII - 2, mo €Bpornelichbkoro 4epBOHOTO
criucky — 1, no Jlonatky bepHcbkoi koHBeHIIil — 4, 10 noaarky kouBeHiii CITEC — 1.
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[MommpeHicTh PIOKICHUX BHIIB POCIHH Ha TEPUTOPii NPUPOTHOTO 3aMOBiTHUKA
HeomHopigHa. Cepel BHIIB, sIKi 3aHeceHi 10 UepBOHOI KHUTH YKpaiHH HAiOLIBIIO BHIOBOIO
Pi3HOMaHITHICTIO XapakTepusyeThses pin Stipa (S. capillata L., S. pennata L., S. tirsa Steven).
Binpmra wacTWHA pPIiAKICHUX BHUAIB POCIWH 3allOBiTHUKA TOIMIMPEHA TUTPKA HA ICTOPHYHIN
teputopii (202,5 ra), 1o Takux Hanexars: Astragalus dasyanthus Pall., Adonis vernalis L.,
Pulsatilla pratensis (L.) Mill., P. patens (L.) Mill. s.1., Dracocephalum ruyschiana L., Stipa tirsa
Steven. S. pennata L. ta S. capillata L. kinbKicHO OiIbIIE TIPEICTABIEH] HA ICTOPUYHIH TepuTODIii,
ane (iKCyIOThCs 1 Ha HOBIM TepHuTopii. TYT MOXYTh TPAIUIATHCSA SK TIOOAWHOKO, TaK 1 y CKIai
HEBEJIMKHUX yIPYyIOBaHb.

Jo 3enenoi kaurn Ykpaiau (2009) 3aneceni 2 pocnurHI hopmanii — Stipeta capillatae
Ta Stipeta pennatae, 00MBI 3a(ikCOBaHi JHIIE HA TEPUTOPIii ICTOPUIHOT YACTUHH 3ATIOBITHHUKA
(Tkagenko ta iH., 2003).

Ha perionansHOMY piBHI y 3alIOBiTHUKY OXOpOHsIOThCs 30 BUIiB pocnuH. Ha Tepuropii
ICTOPUYHOT YaCTHHHY 3aITOB1 THUKA MOYKHA ITOOAYHUTH BCIX IIPEICTABHHUKIB JAHOT IPHUPOIOOXOPOHHOT
kateropii. Ha HOBIi TepuTopii 3ahikcoBaHO 6 BUIB pOCIHH, SIKi OXOPOHSIOTHCS HA PETi0HATTEHOMY
piBHI, 3 HHX KUTbKiCHO HaiOinbime mpenctaBieHUMH €: Linum austriacum L., Campanula
persicifolia L., Oxytropis pilosa (L.) DC. (Jlapionos, 2022).

OT1xe, yHIKaNbHICTD « MUXaIiBCBKOI HITMHM» MOJSATAaE B TOMY, IIIO BOHA PEIPE3CHTYE
0COOMHBI, Jy4HI CTENH, SIKi B MUHYJIOMY OyJH IIOIIUpPEHi B JIICOCTEMOBIH YacTHHI YKpaiHH,
30kpema, Ha CymmimHi. [cTopnYHa YacTWHA 3alOBiTHHUKA XapaKTEPU3YETHCS 3HAUYHO OLIBIIO0
HACHYEHICTIO PiIKiCHUX BU/IIB POCIIHH, IIOPIBHSHO 3 HOBOIO Teputopiero. OcTaHHi TaHi CBiqJaTh
IIpo Te, IO 3i yciei Macw MpeaCcTaBHUKIB (DIOpH 3alOBiTHHKA, SKi MAIOTh MPHUPOIOOXOPOHHHIHA
cTaTyc, Ha HOBiil TepuTopii Tpamstucs jaumre 15,5 % nnx pigkicanx Bunis. [IpuunHoIO 1aHoTO
SBUIA € LUINA KOMIUIEKC (haKTOpiB, 3 SKUX OCHOBHUMH BCE JK MOXKHA BBAKATH iCTOPHYHY
BiIMIHHICTB Y PeKIMHOCTI TEPUTOPIH, SKi BXOISATH A0 CKIIAAY 3aII0BiTHHUKA, Ta HASBHICTH HABKOJIO
ICTOPUYHOT TUISHKH JTICOCMYTH, KA 3HAYHO 3MEHIITY€ MOJKJIMBICTh IMTOIIUPEHHS PiIKiCHUX BUIIB.

Hapamak L., iposxa 1.
AHAJII3 CTAHY HONYJISLIA PRIMULA VERIS L.
HA TEPUTOPII JIPOTOBUILKOTI'O ITEPE/I'IP’ S
JIpoeobuybkuil depoicasHutl nedazo2iynutl yHisepcumem imeri leana @pamnxa
syn. Llesuenxa, 23, m. [pocobuu, 82100, Vrpaina
e-mail: inessadr@ukr.net
Paraschak L., Drozd I. ANALY SIS OF THE STATUS OF PRIMULA VERISL POPULA-
TIONS. ON THE TERRITORY OF DROHOBYCH FOOTHILLS. The state of Primula veris
L. populations on the territory of Drohobytsky foothills was studied. The abundance of growth
and density of cenopopulations on the territory of Ranevytskyi and Truskavetskyi forestry were
determined. It was found that the populations of Primula veris L. included individuals of all levels
of vitality, differed in the indicators of projective coverage, but were not sufficiently resistant and
not adapted to anthropogenic load.

IepBoupit Becustuuit (Primula veris 1.) — OaratopiuHa TpaB’siHa pPOCIIMHA POIUHH
Primulaceae, sixuii pocte y oMipHOMY Mosici o Bciit €Bpomi Bix Ipnannii no Ypany, Kpumy,
KaBka3y ta Ipany. Lle miHHa mikapchka, XapuoBa, BiTaMiHHA, MEIOHOCHA, (apOyBaibHa Ta
JekopariBHa pociuHa. [IIMpoko BUKOPUCTOBYETHCS Y HApOAHIN Ta OQILMHAIBHIA METUIMHI.
Bci yacTuHM pOCIMHU MICTATH 0610JIOTTYHO aKTHBHI PEYOBUHH, 30KpeMa DIIiKo3uaAx (IPUMBEPHH i
NpUMyJaBeprH), carnoHiny, Braminu C ta A, 1yOwibHI peuoBuHu Ta edipHi oiii. Pocte P. veris y
CBITVIMX HIMPOKOJIUCTSIHUX, MIIIAaHKX JIiCaxX, Cepell YarapHUKiB, Ha TaISBUHAX, Y3IIICCSX, MapKax
Ta Ha y30i4usix Jnopir. PociuHM HamaloTh mepeBary CyxuM abo MOMIPHO BOJIOTHM BaIllHSHUM
IPyHTaM, IIPOTE TPAIUISIFOTHCS 1 Ha OLIBII KUCIUX TPYHTAX.
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3 MeTOI0 BUBUCHHS CTaHY MOMYIALiA P. veris y Mexax J[poroOunbkoro paiioHy Oyio
oOpaHo 1Bl IpoOHI TUIOMII, HA AKUX [EeW BUA MomupeHnd. JJocimKyBaHi IO 3HAXOAWIHCH
Ha Teputopii I «Iporobuiipke icoBe rocronapcTBo» y PaneBumnbkoMy (mpobHa 1umoma Nel)
Ta Tpyckaseubkomy (ipoOHa romma Ne2) JiCHHIITBAX.

Y pe3yabTari JoCHiIKEeHb BCTAHOBIICHO, 110 Ha TpoOHii iommi Nel P. veris He yTBOproBaia
LIIIPHUX arperamiil i 3 Tpammsuiacs i3 psicHictio Sp (sparsae) 10%. Bug pic sk moognHOKHME
eK3EMIUIIPaMH, TaK 1 KypTHHAMHU 10 9-TH 1 OinbIie pocnuH. Y 3aTiHEHUX MUISTHKAX TPHUBAIICTh
TCHEPATHBHOI (a3l OCOOMH B OHTOTEHE31 Oyiia JOBIIIOIO0, HIX Y OCOOMH, SKi POCIIH Ha BIIKPUTUX
ransBuHaX. Ha mpoOHiit mmomti Ne2 P veris pa3oM 3 iHIINMH BUAaMHU €(PEeMEpOiTHUX POCIHH
TpaIuIsUIacs Ha TaJsIBHHAX, Y3IOBXK JIICOBOI JOPOTH, HAa CBITIMX AIMHKAX JICY 3 psAcHICTIO Sol
(solitaries) 5%. 3amacu bOTO BUAY Ha IMX IJIOMIAX 3 KOKHUM POKOM 3MEHIIYIOThCS, IEPEBAXKHO,
BHACJIIIOK 3pUBaHHS Ha OyKeTH Ta BUTONTYBaHH. [l0CiPKeHHS TTOKa3aJIH, 110 MOMyJsinii P, veris
Ha TipoOHi# turomti Ne2 micTUAM y CBOEMY CK1aAi OCOBUHM BCiX PiBHIB }KUTTEBOCTI, YacTKa 0COOWH,
SIKI HE BCTyNAJIM y TeHepaTWBHY (a3y Oynma HezHauyHOR. HeoOXimHO 3a3HAuMTH, IO POC/UHU
6ynn HepoOCTaTHBLO CTIMKMMM Ta He MPUCTOCOBAHMMM A0 aHTPOMOreHHOro HaBaHTaXKeHHA. Ha
JOCTIKYBaHUX IUIOMIAX CIIOCTEpirasach He3HAYHa BiAMIHHICTH HIUTBHOCTI OCOOMH P veris.
CepemHs MIUTBHICTD MOMYIALIT HA poOHiH miomm Nel PaHeBMLUbKOro nicHUUTBa cTaHOBHIA 32
ocoGmH/M?, Ha TpoGHii mromti Ne2 TpycKaseLbKoro nicHUUTBa — 24 0coGuH/M?,

Otxe, Ha Tepuropii [poroOumpkoro mepenrip’s OOCHimKeHi nomymanii P veris
BIJIPI3HSUTUCH 3a TIOKa3HWKAMH TPOEKTUBHOTO TOKPHUTTS, IO MIATBEPIKYE iX HEpiBHOMIpHE
3pOCTaHHS 3a Pi3HUX YMOB aHTPOIIOTCHHOTO HaBaHTA)XCHHs. Brcoka neKOpaTHBHICT Ta paHHIH
TEpMiH NBITIHHA BUAY TNPH3BOIUTH 10 3HUIICHHS IMiJ36MHHX YacTHH Ta MacoBOTO 300py
KBITKOHOCIB. Le cripusie mocTabieHHo Ta MPUTHIYEHHIO HACIHHEBOTO TIOHOBJICHHS TTOMYIIALLIH,
110 3yMOBJTIOE 10 X ITOCTYMOBOI Aerpajamii Ta 3SHUKHEHHS.

Iogornsinko JI.

3MIHU MOP®OJIOT'TYHUX TA TTOBEJJIHKOBUX ITOKA3HUKIB KOPOITA
JIYCKATOI'O CYPRINUS CARPIO L. 3A JIIli MIKOTOKCHHY T2
Hayionanvnuii ynieepcumem « Yepuiciecoruii koneeiymy imeni 1. I Illeguenxa
syn 'emovmana Ionybomxa, 53, 14037 m. Yepnizie
e-mail: mekhedolga@gmail.com
Polotnyanko L. CHANGES IN MORPHOLOGICAL AND BEHAVIORAL INDICA-
TORS OF SCALED CARP Cyprinus carpio L. UNDER THE ACTION OF MYCOTOXIN T2.
When fish are poisoned with T-2 toxin, a general inhibition of behavior, lack of reaction to exter-
nal stimuli, complete rejection of feed, darkening of the skin, and hemorrhages were observed.
The formation of a light border on the fins, their partial necrotization, hemorrhages on the surface
of the body and on the fins were also observed. During pathological examination, pallor, hyper-
emia, swelling of parenchymal organs, inflammation, the presence of hemorrhages in the mucous
layer of the intestine and a large amount of cloudy yellow-white mucus were observed. Charac-
teristic blood clots (thrombi) in the atria and in large blood vessels.

IIpu otpyenHi pud T-2-TOKCHHOM CIIOCTEpiTraliv 3arajbHe IPUTrHOOICHHS prO, BIICYTHICTD
peaxiii Ha 30BHIIIHI MOIPa3HEHHS, IOBHY BiJIMOBY BiJl KOPMY, IIOTEMHIHHS IIKIPSHOTO TOKPHBY,
kpoBoBwiMBH. [lepen 3aruGenmo puOM 3aKOBTYBalW MOBITpsI, MOPYIIyBajach KOOpPAWHAILISL
pyxiB. Takoxx croctepirain yTBOPEHHs CBITI01 KaiiMH Ha TUTABIISX, 1X YACTKOBY HEKPOTH3AIIHIO,
KPOBOBWJIMBH Ha TMOBEPXHI Tija Ta HA TuiaBmsX. [lomiOHi 3MiHM Oys0 OMHMCAaHO 3a BILIMBY Ha
pu6 rep6inmuais (Mycienko Ta iH., 2005; KoBans ta iH., 2010). Ilpu narosorivHoOMy pO3KpUTTi
criocTepirayid: 30JiTHEHHS, TiMEPUMi0, HAOPSKIICTh MapeHXIMaTO3HUX OpPTaHiB, 3allajeHHS,
HAasBHICTh KPOBOBHJIMBIB B CTM30BOMY IIIaPi KUIIIEYHHUKA 1 BETUKY KUTBKiCTh B HhOMY KaJJaMyTHOTO
YKOBTO-01J10T0 CiIM3y. XapaKTepHi 3ryCTKU KPOBI B IIPEICEPi 1 y BETMKUX KPOBOHOCHHUX CyIHHAX.
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Takum urHOM, T-2-TOKCHH HaJla€ IMMYHOZCIIPECUBHY IO Ta BIUIMBA€E HA KPOBOHOCHY CHCTEMY,
3MiHIOIOYH IPOHHUKHICTE Ta MPYKHICTh CYIUH.

Ipuryaa C., Mamuyp 3.
COATHOBI MOXH JOBBOILIAHCHKOI'O IMIJIPAIOHY CKMUBOBUX IOPTAH
Jlvgiecokuii Hayionanvhuti ynisepcumem imeni leana @panka
syn. I pywescvkoeo, 4, JIvsie 79000, Ykpaina

e-mail: sergii.prytula08@gmail.com
Prytula S., Mamchur Z. Sphagnum mosses play an important role in preserving water
resources and maintaining biodiversity in mountain ecosystems. They can also store carbon in
the form of dead material, which helps reduce carbon in the atmosphere and fight global cli-
mate change. In general, the bryobiota of the Dovbushansky subdistrict is poorly studied, during
2020-2022, research was conducted on the territory, where more than 60 herbarium specimens of

sphagnum mosses were collected and 10 species were identified

JloBOymraHchkuid  mifpaiion oxorutoe Mexupiyus buctpuni-Hansipusucskoi—IIpyty
B Mexax wmopdoctpykryp CkomiBepkoi 1 Ilapamku. IliBaeHHinre posMmilieHuil omuH i3
Haiitunosimmx oprancekux xpe6rie — JloBOymianka (HaliBui Bepumnu — JloBOyIuanka, 1
754,6 m 1 Benmexuk (1 736,0 m), sikuii chopmyBaBcst Ha MIBJIEHHIH CMy3i SMHEHCHHX MTICKOBHKIB
ckubu IMapamku. Cepen iHIIMX TOPraHCHKUX XpeOTIB BiH BUPI3HAETHCS MACHBHICTIO, PI3KICTIO
¢dbopM (CTPYKTypHI YCTyNnH, YpBHINA), BEJIMKAMH IUIOIIAMH KaM’ SHUX PO3CHIIIB. Y3I0BX
TOCTPOTO CKEISCTOTO Tpebens, sikuit 3’ eanye Bepmman Cunsik i Manuit [opras, y SMHEHCBKHX
MICKOBHKAaX YTBOPHUIIOCS pOBOMOiIOHE 3HIKEHHsL. [1ipaiioH CUIIbHO PO34ICHOBAHHIA TPUTOKAMHU
p. bucrpuni-Haagipusiueskoi, [Ipyty, 3enenui, [pyrus-S6nayHenpkoro ta in. bararo morokis
€ ceneneOe3neyHnMU. binbina yactuHa Teputopii JJOBOyIIAHCHKOTO MiZipaiioHy HaJEKHUTh 10
JEP/KABHOTO 3amoBigauKa ,,l oprann” (wroma 5 341 ra) (Kpasayk, 2006).

3aranoM, 6piobiora 3oBHimHIX [opran BuBueHa ci1ab0, € OKpeMi JaHi npo Buau carHis
y mpaigix «Prnopa nediHouHHX 1 carHoBux MoxiB Ykpaiuu» (3epos, 1964) ta «MoxormonioHi
Vkpaiucekux Kapmar» (3epos, IMaprtuka, 1975). YV JloBOomaHChKOMY MiapaioHi 30BHIIIHIX
(CxuboBux) [opran HaWGIIBII TOCIIIHKEHOIO MO0 Opiopi3HOMAHITTS € TepuTtopis [IpupomaHoro
sanmoBignuka «lopranm» (Kmimyk FO.B. ta in., 2006). 3okpema, 3a manmmu C. Humopko y
monorpadii mogano 11 BumiB pomy Sphagnum i3 AETaJIbHHAM OIKUCOM MICIIE3HAXOKCHHIM Ha
TEpUTOPIT 3aMOBIHUKA.

MeToro po6oTH 0YII0 BUSBICHHS BUAOBOTO CKJIaIy Ta CKOJIOTIYHUX 0COOTMBOCTEH carHin
3a3HaueHoi Teputopii. Ynpoaork 2020—2022 pokiB Oyiau IpoBeeH] AOCIIIKEHHs Ha TEPUTOPIT
JosOoIanchkoro migpaiiony (tepuropis Ilpupomntoro 3amosinauka «lopranu» (Gepir piuku
Buctpuni HangipusHebkoi, notik Jxypapkunens, ropu [lonenckuii Ta [likyH), ropu: Xom sk,
Cunsix, SIeipuuk, Manuit Topran), ne Gyso 3i6pano monax 60 repGapHuUX 3paskiB c(harHoBUX
MoOxiB Ta imentudikoBano 10 Bumi: Sphagnum girgensohnii Russow, S. russowii Warnst.,
S. capillifolium (Ehrh.) Hedw., S. quinquefarium (Braithw.) Warnst., S. squarrosum Crome.,
S. flexuosum Dozy et Molk., S. palustre L., S. fallax (Klinggr.) Klinggr (var. recurvum), S.
cuspidatum Ehrh. ex Hoffm., S. centrale C. Jensen.

[TpoBeneHa ekonoriyHa XapakTepUCTHKa C(AarHOBUX MOXIB 32 TpPbOMa MapaMeTpamH:
BIZIHOIIICHHS [TO CBITJIA, 10 BOJIOTOCTI Ta KMCJIOTHOCTI cyOcTpary. S. girgensohnii € remiciiioditom,
rirpodir - rigporirpodit, anumgodin — rinepauugodia, S. russowii — cybremiodit, rirpome3odir-
rigpodit, araodin, S. capillifolium—cyoremiodit, rirpo-riaporirpodit, anmaodin, S. guinguefarium
— remicuiogir, rirpome3odit, atmaodin, S. squarrosum — remicuiodit- cyoreniodit, rirpodir-
rigpodit, cybanumodin-armaodin, S. flexuosum — cyoremiodit, rirpodir- rigpodit, armaodin, S.
palustre — cyoremiodit, rirporiapodit, anumodin, S. centrale — cydreniodit, rirpomMe30hiT-rirpodiT,
rineparnodin-atmaodin, S. fallax — cyoremiodit, rirpodit-rigpodit, arpmodin
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HaiinommpeHimyMy BUIaMd Ha Ll TepHTOpil 32 AaHMMH HAIIUMX NOCTIIDKEHb € S.
quinquefarium (22 3pa3kiB), S. capillifolium (19 3pa3kiB), S. russowii (5 3pa3kiB), S. squarrosum
(5 3paskiB). 3a3sHayeHi BHMAM € TUIOBMMH JUIS TiPCHKOTO MacHBy lOpraHd, TpParUISHOTHCS
TIEPEeBaXKHO Y TAKUX OCENHINAX: HIU3MHHI 1 TepeXimHi 60II0Ta, MHUPOKOIHUCTIHI TUCTOMAHI JICH,
XBOMHI JIicH, OcHIIK (XapakTepHuit 610TOM 418 YChOro Tipchkoro Macusy Iopranu). 3a cTyneHeMm
TeMepOOHOCTI IMepeBakaroTh BUAU areMepoOr-Me30reMepoon.

CcaraoBi MOX¥ BiIirparoTh BaXKIUBY pOJIb Y 30epekeHHI BOOHUX PECypCiB Ta MiATpUMaHHI
010pi3HOMAHITTS B EKOCHUCTEMaX TipCHKUX perioHiB. BoHM Takok MOXYTh 30epiraT ByIJIenb Yy
BHIJISIII BIIMEPIIOTO MaTepiay, IO CIIPHsIE 3HIKSHHIO BMICTY BYTIIEITIO B aTMOc(hepi Ta 00poThOi
3 II00AaTFHIMH 3MiHAMH KITIMATY.

Capmiak A., Bosomancoka C.

EKOJIOI'O-BIOJIOI'TYHI OCOBJIMBOCTI YMOB POCTY ORIGANUM VULGARE L.
B JIVUHUX BIOUEHO3AX JPOT'OBMYYMHU
Hpocobuysruti depoicasnutl nedazoziunuii ynisepcumem imeni leana Opanxa
syn. Llesuenxa, 23, m. [pocobuu, 82100, Yxpaina
e-mail: svitlana.voloshanska@gmail.com

Savshak A.. Voloshanska S. ECOLOGICAL AND BIOLOGICAL FEATURES OF
ORIGANUM VULGARE GROWTH IN THE MEADOW BIOCENOSES OF DROHOBYCH
DISTRICT. The ecological and biological features of the growth of O. vulgare in the lowland and
foothills of Drohobych district were studied. Phytocenotic characteristics and biometric indica-
tors of plants have been established. It was found that the ecological factors of the environment
influenced the growth and development of O. vulgare. The plants of the species reached the
maximum biometric indicators during the flowering period.

Origanum vulgare L. — edipooniiina pociauHa poauHu Lamiaceae, 10 Ma€ IHPOKE
MPAaKTUYHE BUKOPUCTAHHS Y MEIUIMHI (CaMOCTIfHO Ta B KOMIUIEKCI 3 IHIIMMH POCIHHAMH ),
Xap4OoBiil MPOMHCIIOBOCTI, 3aBASIKM HAsIBHOCTI CKJIaJJHOTO KOMILIEKCY 010JIOTTYHO aKTHUBHUX PEYOBUH
Ta eiproi omii. Bua y nmpupomi pocte Ha rajsBHHAX, CyXUX JIyKax, y CBITJIHX Jiicax. 3a OCTaHHI
JECATUIITTS Yepe3 HeraTHBHUH BIUTMB aHTPOIIOTEHHUX YMHHHKIB Ta KJIIIMAaTUYHHUX 3MIH ITOIYJISIIi
O. vulgare 3Ha4HO CKOPOTWIIMCS. YPaXOBYIOUM BHIIE3a3HAUYCHE, BUBYECHHS €KOJOT0-O0i0M0TTIHUX
ocobnmBocTelt yMoB pocty O. vulgare B IpUpOIHUX OI0LIEHO3aX € aKTYaJIbHOIO POOIIEMOIO.

3 METOI0 MOCHiKeHb (PITOIEHOTHYHUX YMOB POCTYy Ta BH3HAYCHHS OlOMETPUYHUX
moka3HuKiB pociuH O. vulgare Oyno oOpaHO IBi MpoOHI MOHITOPHHTOBI IUTOHII B MeEXKax
Hporobmuunan. Minsaka Nel — HusmHHa TepuTopis, mimstHka No2 — TepuTOpis THepenrip’s.
MomiTopuHToBi TUTONI OynH BiiOpaHi 3 ypaxyBaHHIM Pi3HOTO CTYIEHS pEKPEaliifHOTO BILTUBY
Ha (iTOLEHO3HW, IO TOB’A3aHO 13 YYTIAMBICTIO BUAY IO aHTPOIIOTEHHOTO HABAaHTKEHHS Ta
CYKIIECIHHUX IPOILIECIB.

VY pesynbrari A0CHiKEHb BCTAaHOBIECHO, 110 MaTepHHKa 3BUYAifHA HajaBalla IepeBary
BIIKPUTUM JUJSIHKaM, JI¢ HE BiJirpaBaja JOMIHYIOYOI pOJi, a pociia cepell YarapHHKIB Ta
BHCOKOTpaB’sl HEBEIMKUMH CKyrmueHHAMU. [To BimHomeHHIo 0 Bojoru O. vulgare — me300iT,
IIOJI0 CBITJIa — CBITJIONMIOOHMH BuA. PociaMHM pociy mepeBaXHO Ha JEPHOBO-MIA30JIMUCTHX Ta
JIYYHUX I'PyHTAaX, sIKi OyJI XapaKTepHUMH JUIi MOHITOPMHIOBUX NPoOHMX 1o, XKurTeBa popma
O. vulgare, sixa BU3Hauanach 3a kinacugikaniero K. Paynkiepom, — xameit. Y pociua OpyHbKH
BiTHOBJICHHS 3HAXOAWJIMCH Ha PiBHI IPYHTY, TOMY e B BITHOCATH JI0 TeMIKpANITOQITIB.

VY mocmimkyBarux pocnuH O. vulgare, 3aIeXKHO BiI yMOB POCTY, BUSBIICHO BapilOBaHHS
3a TIOKAa3HUKaMHU JIOBKHUHH i KiJTbKOCTI maroHiB. [laroHn pociuH 3a cTyneHeM 31epeB’ THiHHS —
TpaB’ssHUCTI. BcTaHOBIEHO, IO Ha MEpIIOMY POIll BereTamii y BCiX IOCIHIIKYBaHUX POCIHH —
onuH BereTaTuBHUM marid. CepenHs Bucora narona O. vulgare 3 mpoOHOi tutomti Nel craHoBuia
15,441,7 cm, Tomi sik Ha poOHii twromti Ne2 — 12,2+1,3 cM. Y HacTyIIHI IIepioay POCTY KUIBKICTh
BEreTaTMBHUX IArOHIB Ta iX JOBXKHHA y POCIUH 30UIbIIYBAIMCH HAa 000X JinsHKax. Tak, Ha
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poOHii ot Nel cepemHs BUCOTa pOCIHH cTaHOBIIA 68,4+2,2 cM, a Ha TPOoOHiH TuTom Ne2 —
57,3%1,9 cm. loBxrHa THUCTKOBOI TUTACTHHKH BapitoBaia B Mexax 0,7-2,3 cm, a mmpuna 0,5-1,3
cM. Pocnuam Buay mocsranu MakCUMalbHHUX OIOMETPHYHUX MOKAa3HHKIB y MEpiox HBITiHHA. Y
pocnuH Oy1a chopMOBaHa KHUTUIIEKOPEHEBA, KOPOTKOKOPEHEBHUIIHA CHCTEMA.

OTKe, Ha OCHOBI ITPOBEICHUX IOCIIIKEHb BCTAHOBJICHO, 1110 EKOJIOTIUHI (pakTOpH TOBKIILIS
MaJii BIUIUB Ha picT i po3BUTOK O. vulgare, 30kpeMa Ha 610METPUYHI MOKa3HUKH POCIIHH.

Ypamwok I'., T'anuusaxk O., I'pyGinko B.

BILJIUB BXXUBAHHS CHLORELLA VULGARIS, SIKA MICTUJIA KAJII HOJU]T TA
CEJIEHIT (1II), HA PIBEHb XOJIECTEPMHY V KPOBI LIIYPIB

Tepuoninvcovkuil HayionanbHull nedazo2iyHull yuigepcumem imeri Borooumupa I'namioxa
eyn. M. Kpusonoca, 2, Tepnoninw, 46027
e-mail: 0986372888g@gmail.com

Chvaliuk H., Halynyak O., Hrubinko V. THE EFFECT OF CHLORELLA VULGARIS
ON THE LEVEL OF CHOLESTEROL IN THE BLOOD OF RATS IN THE PRESENCE OF
POTASSIUM, IODINE, AND SELENET. In this experiment, chlorella biomass showed an an-
tihyperlipidemic effect on seedlings. The obtained fractions of lipoproteins (LP) from Chlorella
helped to reduce the level of steroids in the blood serum of the studied rats. Increases in serum
lipid levels were almost equally inhibited by feeding a mixture of chlorella with potassium io-
dine, selenite (IIT) and without water-based chlorella. It was concluded that feeding each fraction
inhibited the absorption of exogenous steroids and promoted the turnover of bile acids in the liver
to provide an increase in serum cholesterol (Sano T., Kumamoto Y., Kamiya N., Okuda M. &
Tanaka Y., 1988).

Chlorella vulgaris — 3ei1eHa ONHOKJIITHHHA BOJOPICTh, SIKa Ma€ pi3HOMaHITHE
(apmakooriuHe 3acTOCyBaHHs, BKIJIOUHO aHTurinepiimizemiudy niro (Bito T., Okumura
E., Fujishima M., Watanabe F., 2020). [TopymeHHs nuHaAMigHOi piBHOBaru MiX IIPOILIECaAMHU,
[I0 MOCTAYar0Th XOJECTePUH Ta BUBOIATH HOr0 3 OpraHiaMy, NPU3BOOUTH OO HAJAMIPHOIO
HAKOITUYEHHS CTEPONy B KIITHHAX Ta EKCTPAIETIONAPHAX MPOCTOPaX — KITiHIKO-010XiMIYHOTO
curnpomy xonecrepunody (Jlomyxua FHO.M., 1983), mposBamm sikoro € ciMmeilHi (CraakoBi)
rinepxonecrepuremii Ta arepockiepo3 (I'yocekmit 0.1, 2000). Chlorella vulgaris moxe
BUKOPUCTOBYBATUCS UIsl 3armo0iraHHs KWIIKOBOMY BCMOKTYBAaHHIO HAIUIMIIKOBUX JIMIAIB 13
II0JICHHOTO Xap4yBaHHsI T, sIK HACII1 10K, JUIs 3aro0iraHHs rinepiriniieMii, a TAKoX aTepoCKIepo3y
(Jong-Yuh Cherng, Mei-Fen Shih, 2005), a Biarax, 31arHa, HaIpyKiIa, 3MEHIIYBaTH JIIEMIIO y
MHUIIICH, SIKMX TOAYBAJIU JI€TO0 3 BUCOKUM BMicToM kupy (Chovaninko M., 2001).

PoGoTa HOcmila excrepyuMeHTalIbHUH XapakTep 1 Oyna BUKOHaHa 3 BUKOPUCTAHHSAM 25
naboparopHux Oumux mrypiB-camuiB. [Tizmocmignai TBapuHu (cTareBo3pisi Oini HENiHIHHI HIypH
Macoro 170-180 r) Oynu posnineni Ha 3 rpymu: I rpyna (koHTposbHa) — 9 1IypiB, SKi IIOIEHHO
BIIPOAOBXK 14 ni6 BxkmBanm Harmiil 3 Xiopenoro, mo Mictus 120 mr Ginky B 1 M1 BomopecToBoi
6iomacu; Il rpyma — 8 mrypiB, sIKi BXXHMBaJHM aHAJOTIYHUN PO3YMH XJIOPETH 3 BMICTOM Kallito
omumy (20 mr/m); Il rpyna tBapuH — 8 0coOWH, SKi BXXHMBAJIH PO3YHH Kali0 HOOUIY Pa3oM 3
cenreriToMm (II) (mo 20 mr/m). TBapuHH CIIOKHMBAJIM BOIOPOCTEBY CYCIEH3IIO ITiJl Yac BiIBHOTO
MUTTA PiIUHM, KA MiCTHIIA XJIOPETY.

ExcniepumeHTanbHi A0CIiKEHHs! Oy/y MPOBENIeH] 3 JOTPUMAHHAM YCiX €THYHHX HOPM Ta
NPUHLMIIIB [I0J0 POBEJICHHS €KCIIEPUMEHTIB Ha JOCIIIHUX TBapUHAX.

B pesynbrari npoBeieHHX IOCIHIIKEHb BMICTY XOJECTEPUHY B CHPOBATI KPOBI LIypiB
OyJi0 JTOBEIEHO 3[aTHICTH JI0 3am00iraHHs JAWCIINieMii 32 JOMOMOTOI0 MiKpOBOIOPOCTI BHIY
Chlorella vulgaris. 3ropoByBanust Chlorella vulgaris npurHiuye BCMOKTYBaHHSI €K30T€HHHX
CTEpOiiB 1 crpuse 000pOTy >KOBYHHMX KHCJIOT Y TICYiHI, 3MCHIIY€E MiJBUINCHHS PIBHS
XOJIECTEepUHY B cupoBati kposi mypis (Sano T., Kumamoto Y., Kamiya N., Okuda M. & Tanaka
Y., 1988). V tBapun II rpynu BMicT xonecrepuny y cupoBarii kposi 1,19 pasza (Ha 18,58 %)


https://uk.wikipedia.org/w/index.php?title=Chlorella_vulgaris&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=Chlorella_vulgaris&action=edit&redlink=1
https://pubmed.ncbi.nlm.nih.gov/?term=Cherng+JY&cauthor_id=15850594
https://pubmed.ncbi.nlm.nih.gov/?term=Shih+MF&cauthor_id=15850594
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HIDKYUH TIOPIBHSHO 3 KOHTpoJieM, a y TBapuH III rpymnum — piBeHb XonecTeprHy y CHpOBATIi KPOBi
OyB HIDKYHM BiJ KOHTPOJIHOTO MOKa3HKUKa y 1,23 pasa (Ha 23,47%).

Amnamiz BBy Chlorella-no6aBku mono (axkTopiB PHU3WKY PO3BUTKY OXHPIHHSA Ta
MOTEHIIITHNX CEepLEBO-CyINHHUX 3aXBOPIOBaHb MOKA3aJd, IO BOHM IIOKPAIlyIOTh DIBEHb
3arajJbHOTO XOJIECTEPHHY, PIBEHb XOJECTEPUHY JIIMONPOTETHIB HU3bKOT IIITBHOCTI, CHCTOJIIYHUH
apTepiajdbHUI THCK, MIaCTOJIYHHMN apTepialbHUHA THCK 1 pIBEHb IIFOKO3HM B KPOBI HarTIeceplie,
aJie He TPUIVIILIEPU/IIB Ta PIBHIB X0JIECTEPUHY JIINONPOTETHIB BHCcOKoT minbHOCTI. Lli cnipusitingi
edpexru Chlorella MoxyTh OyTH HACIIJIKOM CHHEPTi3My MiX KUJIBKOMA ITO)KMBHUMH PEYOBHHAMHU
Ta aHTHOKCHJIAHTHHUMH CIIONyKaMH, SKi BXOIATH 1o ckiamy Bomopocti (JIymie A.L, 2016;
Jlyxamis O.4., 2017).

Anyas B.

CTAH BUBYEHOCTI TA ITEPCITIEKTUBU JOCJI>)XKEHb YT'PYIIOBAHbB ITABVKIB
CTAPOBIKOBUX JIICIB YKPATHCbKUX KAPIIAT

Inemumym exonocii Kapnam HAH Ykpainu
Byn. Kozenvnuywka, 4, m. Jlvsis, 79026, Yxpaina
e-mail: vasilyanul2298@gmail.com

Yanul V. STATE OF STUDY AND PERSPECTIVES OF RESEARCH OF SPIDER COM-
MUNITIES IN OLD-GROWTH FORESTS OF THE UKRAINIAN CARPATHIANS. Studies of
spider fauna in the Ukrainian Carpathians have a long period of data accumulating. However, the
known data on spiders in old-growth forests includes only a few regions, namely the Carpathian
biosphere reserve, mountain massif Chornohora, and Bukovina, but even their studies are far
from being completed. To be reliable, further research on spider communities should be carried
out with clustering and ordination methods.

Busuenns apaneogaynn Ykpaincekux Kapmar tpuBarots Big XIX cromitrs i 10 croronHi,
MIPOTE YTPYIOBAHHSAM MAaBYKiB CTapOBIKOBHX JICIB Ta IMpaiciB NPHCBIYCHA Ty)Ke HE3HAYHA
YacTHHA Mpalb. 30KpeMa, OJHMMH 3 HaWBaroMimmx € poOOTH CTOCOBHO OYKOBHX IpalliciB
VYronsceko-1lupokoryxancekoro macusy (IIpoxonenko, Uymaxk, 2017) ta byxosunu (Pemopsxk,
Tanax, €srymenko, 2007): Ha Tepuropii bykoBuncekux Kapnar, BugoBe 6ararctBo yrpyrnoBaHb
MaByKiB YUCTUX 1 MilIaHUX OYKOBHX JICIB Ta C()OPMOBAaHHMX y MpOIECi iX PO3BUTKY «BIKOH
IIOHOBJIEHHs» CTaHOBUTH Jimie 23 Bumu. Cepen 83-x BHIIB NaByKiB, BUABIEHHX Yy OyKOBHX
npanicax Kapnarcekoro GiocgepHoro 3amnoBinnuka (Yroiabcbko-llInpokonyxaHCbKHI MacuB),
IIiJ] HAMETOM JTicy TparuisieTsest 70 BUIB, HA JTICOBUX MporainHax — 50 BUJIB, i HA EKOTOHI MiX
HUMH — 51 B, Majno JOCIiKEHUMH € CTapoOBIKOBI CMEpeKoBi JiicH. Jleski qaHi Mmoo maByKiB
i€l micoBoi Qopmarii BimoMi 3 HOpHOTIPCHKOTO MacHBY, Ta MICTATh BKa3iBKH Ipo 26 BUIIB
MABYKiB, JCIIO0 MEHIIE BHIB TYT BHABICHO B CTapOBIKOBHX OykoBHX sicax — 23 Bumu (Hirna,
Gnelitsa, Zhukovets, 2016). 3rigHo 3 HaBEeIEHNMH BHUILIE MPAIIMH, CTAPOBIPOBI JTiCH HACEISIOTH
SIK €BPUTOITHI JIICOB1 BUIM, TaK 1 PiIKiCHI BUAM Ta eHIeMiku Kapmar.

[orpu BaroMy podb, SIKY BiJirpatoTh MaByKH B JIICOBUX €KOCHCTEMaX, JJisi YKpaiHChKHX
Kaprnar BiacyTHI cucTeMaTH30BaHI JaHl CTOCOBHO iX yrpylnoBaHb Yy CTapOBIKOBHX Jicax i
npamicax. lle cTocyeTbcsi HaBiTHh TUX TEPUTOPIH, A€ 1[I €KOCHCTEMH BKIIIOYEHI JIO MEpeIiKy
ceiroBoi cnammuan FOHECKO.-

®dayHicTHuHI 1aH], TaKi K CIIMCKY BUIB Ti€l 4 1HIIOT TEPUTOPIi, 6€3yMOBHO € BaXKIIMBUMHU
JUIsl IHBEHTapH3allil, IPOTe BOHU HE BiJOOpakaroTh (YHKIIOHAIBHOTO PI3HOMAHITTS TBapuH B
exocrucreMax. Haxaib, mepeBaskHa OUTBIIICTD pOOIT 10710 MaByKiB YkpaiHchKux Kapnar MicTuTh
eMITiPUYHO-OITUCOBUH XapaKTep BHCBITICHHS 0COOMMBOCTEH JOCHTIIKYBaHUX YIPYHOBaHb, TOAI
SIK Cy4acHMH MiIXiJ MoTpedye KOMIUIEKCHOTO 3aCTOCYBAaHHSAM CTAaTHCTHYHOTO aHANi3y INaHUX,
Yy TOMY YHMCIIi IIUIIXOM X KJIacTepH3alii Ta opauHanii. BUKopucTaHHS I[HOTO MiAXOMY JT03BOJISE
YiTKIIIe IPOCTEXUTH B3a€MO3B’A30K MiXK (paKTOpamMu cepeoBHUIIa Ta CTPYKTYPOIO YyTPYIOBaHb,
a TaKO)XK BHOKPEMUTH Ti YHHHUKH, SIKI MalOTh iICTOTHUH BILIMB HA iX (OpMyBaHHS.
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Jarosiewicz A., Bigus K.

PARTICULAR MATTER AND BENZO(A)PIRENE AS A DANGEROUS AIR
POLLUTANTS - CASE STUDY FOR THE POMERANIAN VOIVODESHIP
Pomeranian University in Stupsk, Institute of Biology and Earth Sciences

Arciszewskiego 22b, 76-200 Stupsk, Poland
e-mail: anna.jarosiewicz@apsl.edu.pl

Ambient air pollution is one of the greatest environmental threats to the health of Europe’s
inhabitants and is a major cause of premature death and disease. This risk is caused mainly by the
high concentration of particular matter and related pollutants (e.g. benzo (a) pyrene) (Guerreiro
etal., 2016; WHO 2021). Despite the fact that in recent years it has been possible to significantly
reduce emissions and exposure to air pollutants, dust particles or some organic compounds
still are a serious threat to EU inhabitants (EEA, 2021). In the European Union in 2019 about
307,000 people died prematurely due to exposure to particulate pollution, and the annual cost
of treating lung diseases alone in the EU is approximately EUR 100 billion, which translates to
approximately EUR 120 per capita per year (Saldok, 2014).

Poland still belongs to the group of European countries with one of the worst air quality.
Apart from the high concentrations of a particular matter, which in the case of PM2.5 fall within
the standards set by the EU only in recent years, the chemical composition of the PM is also
alarming. It is mainly about the concentration of benzo(a)pyrene which is uniquely high. The
health consequences of poor air quality are serious. According to the EEA report, air pollution
in Poland alone with PM2.5 causes about 46,000 premature deaths annually (122 premature
deaths per 100,000 inhabitants), and shortens the life of inhabitants by 1.5 years (Jako$¢, 2022;
Oddychaj Polsko, 2020).

The annual emission of particulate matter in the Pomeranian Voivodeship is approximately
16.5 thousand tonnes of PM10 and about 12.3 thousand tons of PM2.5, and about 7 tons of
benzo(a)pyrene. The main source of both pollutants, as in the whole of Poland, is municipal and
living activities. The emission related to municipal management in the Pomeranian Voivodeship
is responsible for over 74% of the total PM 10 emissions. In the case of PM2.5 and BaP, it is over
90% (Raport — Roczna ocena jakosci powietrza w wojewodztwie pomorskim za rok 2021, Gtowny
Inspektorat Ochrony Srodowiska, 2022). Despite the noticeable first signs of improvement in the
quality of air in the Pomeranian Voivodeship, it does not meet the levels of PM10, MP 2.5 and
BaP recommended by the World Health Organization, and therefore may pose a potential threat
to human health and life. The most visible are the disproportions for benzo(a)pyrene, for which
the WHO recommendations regarding the average annual concentration are 0.12 ng / m3, and for
example, in 2021 its concentration was respectively 1 ng / m3 and 3.7 ng / m3 for The Tri-City
Agglomeration and the Pomeranian Zone.

Kurhaluk N.', Tkaczenko H.!, Hetmanski T.2, Wlodarkiewicz A.}, Tomin V.?

INFLUENCE OF VARIED ENVIRONMENTAL-INDUCED STRESS
ON THE ANTIOXIDANT DEFENSES IN THE SKELETAL AND CARDIAC MUSCLE
TISSUES OF PIGEONS (COLUMBA LIVIA F. URBANA) LIVING IN DIFFERENT
CONTAMINATED AREAS

!Department of Biology, Institute of Biology and Earth Sciences,
Pomeranian University in Stupsk, Stupsk, Poland
’Department of Earth Sciences, Institute of Biology and Earth Sciences,
Pomeranian University in Stupsk, Stupsk, Poland
SDepartment of Physics, Institute of Science and Technology,
Pomeranian University in Stupsk, Stupsk, Poland;
22a Arciszewskiego Str., 76 200 Stupsk, Poland

Pigeons have been used as biomonitor species of organic- and non-organic-induced
environmental pollution. Different internal organs of birds can be used for research, and eggs,
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feathers, or blood can be tested as well (Hoff Brait and Antoniosi Filho, 2011; Frantz et al., 2012;
Pei et al., 2017). Investigation results have also shown that urban pigeons have several times
higher levels of heavy metals accumulated in their tissues than domestic pigeons (Kouddane et
al., 2016). The pigeon is an almost ideal animal for monitoring a narrow range of environmental
lead burdens (Drasch et al., 1987).

Many metals are capable of generating reactive oxygen species (ROS) and inducing
oxidative damage, and may therefore lead to changes in oxidative regulation (Rainio et al., 2013).
Organisms have evolved complex mechanisms of antioxidant defense which has an important role
in the protection of organisms against oxidative stress caused by ROS. Any imbalance between
oxidative stress and antioxidant defense can depress fitness and health components and accelerate
physiological disorders and senescence (Saino et al., 2011). Antioxidant enzymes can also protect
cellular compounds against damage induced by free radicals at a heavy metal impact. Superoxide
dismutases (SOD), catalase (CAT), and glutathione peroxidases (GPx) are important antioxidant
enzymes (Koivula et al. 2011; Pizzino et al. 2017). SOD decomposes superoxide radicals (O,”)
and produces H,0,. H,0, is subsequently removed to water by CAT in the peroxisomes or by
GPx oxidizing GSH in the cytosol (Koivula and Eeva 2010). The activities of these enzymes have
been used to assess oxidative stress in cells.

The current study aimed to assess the influence of varied environmental-induced stress on
pigeons living in different contaminated areas (Szpegawa and Stupsk, Pomeranian Voivodeship,
Northern Poland) on the oxidative parameters in the muscle tissue (total antioxidant capacity,
activities of antioxidant enzymes) and contents of heavy metals. The main goals of the study
were: (i) to determine whether the metal contents differ between soil and feathers of pigeons
living in areas with different levels of anthropopressure; (ii) to evaluate the relationship between
heavy metals and antioxidant defense biomarkers in the muscle tissues (skeletal and cardiac) of
pigeons.

The research was conducted in the Stupsk and Szpegawa located in the Pomeranian
Voivodeship, northern Poland. Stupsk (N 54°27° 57.681” E 17°1” 50.366”) is a city with 90
thousand inhabitants located in the central part of Pomerania. Szpegawa is a village located about
120 km east of Shupsk. The village includes farms located on agricultural land. For the study of
suburban pigeons, a farm located at the point with coordinates N 54°05°44.4”, E 18°43°15.7”
was selected. It is an old farm established after World War II. To harden the ground on the farm,
loose slag (trail), i.e. a waste material from metallurgical production, was brought in the 80s
of the last century. The farm also houses the breeding of urban pigeons originating from the
pigeon population from Stupsk. The colony was established in 2007-2008 to conduct a series of
experimental studies, the results of which have been published (Hetmanski, 2011).

Adult pigeons aged at least 1 year were the study material. The sex of the pigeons captured
for the study was determined according to the type of gonads (presence of testes or ovaries) only
after decapitation. Among the birds captured in Stupsk, there were 7 females and 10 males, and in
the sample from Szpggawa, there were 7 females and 7 males. Identification of the sex of pigeons
based on the type of gonads is the best method, as sexual dimorphism is poorly visible in this
species. Identification of the sex of live pigeons requires long-term observation of bird behavior.
The mean bodyweight of the pigeons was (398.7 £ 28.10) g in the Stupsk group (n = 17) and
(409.8 £ 27.76) g (n = 14) in the Szpegawa sample. The pigeons from Szpegawa were slightly
heavier than those caught in Stupsk, but the difference was not statistically significant (p = 0.281).

The concentrations of chemical elements were analyzed in the feather and soil samples
with an X-Ray fluorescence (XRF) analyzer at the Department of Physics, Pomeranian University
in Stupsk (Poland). The XRF analyzer, model Sci Sps X-200 from Sci Sps. Inc., was used for
determination of the concentrations of chemical elements in the samples. Tissue homogenates
were used for the determination of the total antioxidant capacity (TAC), activities of SOD, CAT,
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GR and GPx. The Bradford method (1976) with bovine serum albumin as a standard was used for
the quantification of proteins.

The metal content in the soils in the areas studied differed significantly, i.e., a statistically
significantly higher level of elements was observed in Szpegawa compared to the results obtained
from the Stupsk soil. This allowed us to classify this area as contaminated (Polluted area) since
the level of metals except for Si, Ni, and Cu was statistically higher compared to the data from
the Stupsk area. The next stage of our research was to determine metal levels in the feathers
of birds living in different areas. The content of elements in pigeon feathers was ambiguous.
Pigeons from the polluted area had statistically significantly higher levels of Si and Pb in their
feathers as well as low levels of Fe, Cu, and Zn compared to those from the Stupsk area. The
analysis of metal content in the soil and feathers of birds showed different results, but since the
lead content in both soil and feathers was significantly higher, we suggested that there were
alterations in the metabolism of birds caused by the pronounced lead accumulation. The current
study demonstrated the impact of the environment with preferential high Pb contamination in soil
and pigeon feathers collected in Szpggawa village located near the A1 motorway on the formation
of cumulative mechanisms of metals in the skeletal muscle and cardiac tissues of pigeons.

Our results show a significant effect of Pb exposure in the two analyzed types of tissues.
The current study revealed a tendency to decrease the TAC level in muscle tissues in both types. It
is known that the ability to scavenge ROS in an organism can be assessed by TAC determination.
The TAC indicator is frequently used to assess the antioxidant status of biological samples and
can evaluate the antioxidant response against free radicals produced in a given disease (Rubio et
al., 2016). In our study, the TAC level was decreased statistically in the birds from the polluted
area (Szpegawa village). In our study, the activities of enzymes associated with the first and
second lines of antioxidant defenses, i.e. SOD and CAT, exhibited different changes. The lowest
SOD activity was observed in the skeletal muscles of pigeons from the polluted area. The CAT
activity exhibited a similar tendency to that found for SOD, i.e. a tendency to decrease in the
pigeons from the polluted environment. It should be noted that the catalase activity in the cardiac
and muscle tissue of pigeons from the polluted areas exhibited a statistically significant decrease.
In the percentage ratio, there was a 3-fold and 6-fold decrease in the skeletal muscle tissue
and cardiac tissue, respectively, in comparison with the birds from the non-polluted areas. The
highest activity of GPx was observed in the skeletal tissue of pigeons from the polluted area.
Among the four antioxidant enzymes (SOD > CAT > GR > GPx) analyzed depending on the
type of environments and tissues, superoxide dismutase was shown to play the main role in
the antioxidant defense. Many studies have shown that lead can alter antioxidant activities by
inhibiting functional SH groups in several enzymes such as SOD, CAT, and GPx, due to its high
affinity for sulthydryl (SH) groups in these enzymes (Koivula et al., 2011). GPx, CAT, and SOD
depend on various essential trace elements for proper molecular structure and activity; therefore,
these antioxidant enzymes are potential targets for lead toxicity (Rehman et al., 2011; Williams
et al., 2018). Moreover, when the balance between ROS production and antioxidant defenses is
broken, enzymes may be exhausted and their concentration is depleted.

In conclusion, the enzyme activities associated with the first and second lines of antioxidant
defenses, i.e. SOD and CAT activities, were drastically reduced. The lowest SOD activity was
observed for the skeletal muscles of pigeons from the polluted area. CAT activity exhibited a
similar tendency to that found for SOD, i.e. a tendency to decrease in the pigeons from the
polluted environment. It should be noted that the decrease in the catalase activity in the skeletal
muscle and cardiac tissue (6-fold and 3-fold, respectively) of pigeons from the polluted area may
indicate induction of utilization of hydrogen peroxide in the conditions of lead poisoning.

This research has been supported by Pomeranian University in Stupsk, and it is cordially
appreciated by the authors.
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IMPROVEMENT OF BIOLOGICAL ACTIVITY OF SALINE SEROZEM-MEADOW SOILS
DURING BIOMELIORATION USING GLYCYRRHIZA GLABRA L. (LICORICE)

National University of Uzbekistan named after Mirzo Ulugbek, Tashkent
d.mahkamova@nuu.uz

This article provides information on improving the ecological status, microbiological
activity, and bioremediation of saline soils using the plant Glycyrrhiza glabra L.

The biological properties of soils are characterized by the number of different groups
of microorganisms, enzymatic activity and soil respiration. Microbiological and enzymatic
assessment of soils makes it possible to determine the conditions of soil, the course of degradation
processes, the level of fertility, and the ability to determine the methods of accumulating organic
matter, improving the condition of soils and increasing plant productivity. Revealing the ecological
state of soils and managing their fertility should be based on strictly scientific, directed regulation
of biological processes.

The research results showed that the highest BA value in soil is reached when growing
licorice for 6 years, then for 10 and 3 years. The given pattern is determined primarily by changes
in the content of humus in soil, harvesting licorice roots and the duration of its cultivation.

Among the studied groups of microorganisms, ammonifiers are the most predominant group
of the microbial population, followed by actinomycetes, oligonitrophils, butyric acid bacteria,
and fungi. The number of microorganisms reaches its maximum values during biomelioration
using Glycyrrhiza glabra L. Licorice after the 6™ and 10" years of cultivation.

In saline serozem-meadow soils, the activity of enzymes (catalase, invertase, peroxidase,
polyphenol oxidase) increases with an increase in the general microbiological activity and
“respiration” of soil. The greatest activity of enzymes is manifested in the upper layer of soil,
while in the lower layer there is a sharp decrease, especially in the options without licorice and
after the first year of cultivation. Under the influence of licorice cultivation for 6 and 10 years,
soil properties improve, it is enriched with organic matter, the soil surface is shaded, moisture
is preserved, the process of humification is in progress, microbiological and enzymatic activity
increases, soil respiration improves, - there is a sustainable restoration and reproduction of soil
fertility. The ratio of polyphenol oxidase activity to peroxidase activity (humification coefficient)
ranges from 0.7 to 1.3 and decreases to the lower horizons and to the values of the 3% and 1% years
of biomelioration.

The study of the production of carbon dioxide in serozem-meadow soils indicates a natural
dependence of carbon dioxide emission on the number of microorganisms, the content of organic
matter, enzymatic activity, the efficiency of agricultural practices and the level of soil fertility.

Glycyrrhiza glabra L. Licorice possesses high environment-forming and environment-
optimizing function and due to this enriches the soil with organic matter, increases the biological
activity of soil and creates the basis for sustainable reproduction of fertility of degraded serozem-
meadow soils.

Parzych A.,Sobisz Z.

CAN LEAVES AND STEMS OF REYNOUTRIA JAPONICA HOUTT. AND
R. SACHALINENSIS (F. SCHMIDT) NAKAI BE USED AS COMPOST COMPONENTS?
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk,
22a Arciszewskiego Str., 76 200 Stupsk, Poland,
email: agnieszka.parzych@apsl.edu.pl

Reynoutria japonica Houtt. and R. sachalinensis (F. Schmidt) Nakai are the species
of knotweed considered invasive in most EU countries. They inhabit heavily transformed
anthropogenic habitats, i.e. roadsides, rubble, landfills, parks, as well as meadows and river
valleys. They perform well on soils with varying pH (3.5-7.4). They relatively quickly produce
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abundant biomass in the form of leaves and stems. In the last years, interest in these species
has increased due to the speed of spread, high resistance to environmental pollution, as well as
the use of some of them in soil reclamation (Bradley et al., 2010) and as compost components.
Current knowledge about the nutrient abundance of knotweeds leaves and stems is not sufficiently
understood, therefore this research has been undertaken. The aim of the study was to characterize
and compare the accumulation capacity of leaves and stems of R. japonica and R. sachalinensis
in terms of the use of their biomass as a compost component.

The research was conducted in northern Poland, in 16 locations (Damnica, Duninowo,
Gabino, Globino, Jezierzyce, Kobylnica, Mastowice, Mozdzanowo, Objazda, Osicki Stupskie,
Postomino, Reblino, Stupsk, Ustka, Widzino, Wtynkéwko). The samples of knotweed leaves
and stems were collected for chemical research in the summer (in July), during the period of
their maximum growth. After initial preparation of the samples, the content of K, Na, Mg, Ca,
Al, Fe, Mn, Zn, Ni, Cu, Cd, Cr, and Pb was assayed using the inductively coupled plasma optical
emission spectrometer Agilent 5100 ICP-OES (Agilent, USA).

The obtained research results indicate that knotweed, compared to native species,
accumulated much larger amounts of nutrients. The elemental composition of the leaves and
stems of knotweeds varied depending on the species and sampling site. The total amounts of all
analysed nutrients in leaves ranged from 4153.6 mmol kg (R. japonica) to 4453.9 mmol kg
(R. sachalinensis) and stems from 2148.4 mmol -kg"' w (R. japonica) to 1686.5 mmol -kg' (R.
sachalinensis The ionic composition of the sum of macronutrients in the leaves and stems of both
species was similar. The nitrogen content was 39.8-56.2% of this sum, phosphorus 2.0-3.6%,
potassium 10.5-20.1%, sodium 0.3-0.5%, magnesium 2.7-12.3%, calcium 20.6% -32.6%, and the
total micronutrients ranged from 1.86% (R. japonica) to 1.10% (R. sachalinensis) for leaves and
from 0.71% (R. japonica) to 0.78% (R. sachalinensis) in stems. Among the macronutrients N, Ca
and K were 86.7% in leaves and 93.9% in stems of R. japonica and 85.3% in leaves and 92.4% in
stems of R. sachalinensis. Among the micronutrients, Al, Fe and Mn dominated. They accounted
for a total of 93.0% in leaves and 77.3% in stems of R. japonica and 85.8% in leaves and 74.0%
in stems of R. sachalinensis. Most of the analysed nutrients dominated in the leaves, except
for Cr and Pb, more abundant in the stems. Statistically significant differences between species
concerned the content of Al in the leaves and N, Ca and Pb in the stems of both species. The
obtained research results indicate that R. japonica leaves accumulated 66%, and R. sachalinensis
has 78% more nutrients than native species. In addition, the content of toxic metals (Cd, Cr, Pb)
did not exceed the permissible level, which indicates that the biomass of knotweed can be a safe
component of compost.
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VJIbTPA3BYKOBE JOCHIJPKEHHHS BUJIOBOI PIBHOMAHITHOCTI
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Avtaikina L., Kivganov D. ULTRASONIC STUDY OF BATS SPECIES IN ODESA.
Each species of bat has a different frequency of sound with which the animals communicate.
Were recorded the species of bats that live in different districts of Odesa, such as: Nyctalus noct-
ula, Myotis daubentonii, Myotis dasycneme, Eptesicus serotinus, Plecotus austriacus, Vespertilio
murinus, Pipistrellus kuhlii, Pipistrellus nathusii.
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Psin pykokpuiti — e OIMH 13 BaXKJIMBUX KOMIIOHEHTIB IPHPOIHUX YTPYIIOBaHb, T, HA )KaJIb,
ofHA i3 HAHBPA3MMBINIMX TPYI CCaBIIiB. IX BHCOKA YYTIMBICTH OOYMOBIEHA OCOOIMBOCTSAMH
Oiosorii, a camMe: HU3bKa IUIOAI0YICTh (OIWH-/IBAa M Ha PiK) Ta BUCOKUHN PiBEHB 3aJICKHOCTI Bil
YMOB IIPOXKUBAHHS Ta 3UMIiBJIi (TeMIIepaTypa MoBIiTpsl, BOJIIOTICTh, OCBITICHICTH Ta iH.).
Mertoro poGoTH Oynio BU3HAYSHHS BUAOBOI Pi3HOMAHITHOCTI KaKaHIB B pI3HUX pallOHAX M.
Opneca. 3anmicu ISt JOCHTIKEHB XiponTepodayHu poOWIIH 3a JOTTOMOTOIO IETEKTOPY YIBTPa3ByKy
LunaBat DFD-1 ta mukrtodony Tascam DR-05 B cyrinkoBuit gac modu (18-22 rom.) BImiTKY.
Pobora 6a3yeTscs Ha Marepianax, orpumanux B 2019-2021 pp.
Bynu mocumimpkeHi HaCcTyIHI JIOKaIii: TApKH cepel MiChbKol 3a0ynoBU (OAWH 3 BOZOHMAaMH,
iHmmit — 6e3), mapk Ha OKOJHIII MiCTa, AUITHKH MICBKOI 3a0y[JOBH B Pi3HHX YaCTHHAX MICTa,
JIJsIHKa 32 MEKaMH HaceJICHOTO NYHKTY, ajie cepell CUTbCHKOTOCIOAapChKUX Yrinb (€ BIUIMB
AHTPOIIOTEHHOTO (HaKTOPY).
Bu3HaueHHs BHIOBOTO pPIi3HOMAHITTS HPOBOAMIOCH 32 JOIIOMOIOK KOMIT FOTEPHOT
nporpamu BatExplorer Ta miTeparypu 3 onrcaMu 3HaxXiOK Ka)kaHiB B PeTioHi.
Cepen 27 BUIIIB pyKOKPIITHX, III0 HACEIAIOTH TEPUTOPIit0 YKpaiHH, B pi3HUX YaCTHHAX MICTa
Opnecu, Oyno BusiBieHo 8: Nyctalus noctula, Myotis daubentonii, Myotis dasycneme, Eptesicus
serotinus, Plecotus austriacus, Vespertilio murinus, Pipistrellus kuhlii, Pipistrellus nathusii.
BusiBneHo 3aexHicTh po3MipiB KakaHa 1 MICIS HOTO TTOJFOBAHHS Ta ITOCEIICHHS, a caMe:
*  BENHMKOPO3MIipHI KakaHU (Taki sk N. noctula, E. serotinus, V. murinus) TONIOIOTH
TepeBaKHO Ha KOMAax CepefHiX a0 BEIWKHUX PO3MIpIB Ta 3aCEISIOTh JIiCH, TaSIBUHA
Ta TEPUTOPIii )KUTIOBUX MACHBIB;

*  KOpMOBa 0a3a Ka)kaHiB HEBEIHMKUX po3MipiB (M. daubentonii, M. dasycneme) 3a3Bn4ait
CKJIAIA€THCS 3 APIOHNX HABKOJIOBOIHUX KOMaXx.

Hus 3abymoBanoi MicieBocti Onecn XapakTepHi BUAU-cuHaHTporn (E. serotinus abo
V. murinus), HaTOMICTb, IS MICIEBOCTI MOOMM3y THIITYIBCHKOTO JUMaHy HAWYaCTilIAMU
3Haxinkamu € M. dasycneme ta M. daubentonii, xo4a 3aikcoBaHI TOOTUHOKI peecTparlii BUMIB,
10 MITPYIOTH B TOITyKax kopMmy (P auritus).

Bacwk B., llleBuyk JI.
3ATUBEJIb JUKUX XOPJIOBUX TBAPMH ®AYHU YKPATHU HA JIOPOT'AX

JKumomupcokuil deporcasruil yrieepcumem imeni leana @panka
syn. Benuxa bepouuiscoka, 40, Kumomup, 10008, Vrpaina
e-mail: vitalinabas@ukr.net

Basiuk V., Shevchuk L. ROADKILL OF WILD CHORDATE FAUNA OF UKRAINE.
The number of deaths of wild chordates on the roads of Ukraine in 2020-2021 was analyzed. The
information was obtained by responding to inquiries in 24 regions of Ukraine, responses were
received from five regions. The total number of recorded cases of roadkill of large chordates was
33 animals, the cases of small chordates were not registered at all.

CMepTh TBapWH Ha J0OpOrax HE € T'yMaHHOIO 110 BIJIHOUICHHIO JI0 HUX Ta HE CHpUSE
30epeKeHHIO OIOPI3HOMAHITTS, OKPIM TOTO IMPaBWJIbHE PO3TALIyBaHHS JOPIr MOXE CYTTEBO
30epiratd IiHHI NPUPOIHI OCENHIIa Ta 3amodiratd ix Qparmenraiiii. 3a OIWH MOJBbOBHIA
ce30H 2004 poky Ha MPUCUIKOBUX JOpPOrax 3akapharTs Ta JEesKHX IHIIMX perioHiB Ykpainu I.
3aroponaHiok 3adikcyBaB 3aruOnmumu 124 ocobunu 24 BumiB xpebdetHux (3aropoxHiok, 2006).
€. Ckybak MpOBOIUB MOCIIHKCHHS IOM0 3ardOesi KakaHiB Ha goporax B HamioHaabHOMY
napky «Cesiti ropu». Hum Oysna oxorsieHa 3axijiHa yacTHHA MapKy B Mexax JIumaHChKoro Ta
CroB’siHCcBbKOTO paiioniB JloHerpkoi obnacti. 3aranom 3adikcoBano 24 3arubnux ocoOuHu 9
BuaiB (Ckybax, 2018).

Hamu Oyno HajicnaHo 3amuTth B OOJIaCHI yNpPAaBIiHHS JIICOBOIO Ta MHCIHBCHKOTO
rOCIOAAPCTB, Pi3HI TPOMAACHKI OpraHizaiii Ta arpornpoMHCIOBI KOMIUICKCH, JIepKaBHi
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exoyoriuni iHcmekmii 24 obmactel YkpaiHM IIomo mpoOieMu 3arubelli TUKUX TBapHH Ha
Joporax Ta WMOBIpHOTO (hikcyBaHHS IHX (akTiB. MU OTpUMamH BiAMOBiAL 3 IT'ATH oOJacTeil.
3arayioM 3araibHa KiUTBKICTH 3arHONHUX TBapWH BHACIHIIOK 3ITKHEHb 3 aBTO y PI3HHX 00IacTsIX
VYkpaiau (YepHiriBcbka, KuiBcbka, JIbBiBChKa, XapKiBchka, XMenpHAIBKA) 32 2020-2021 pokn
ckiana 33 ocobunn. Haiibinpmre Ha moporax rUHyTh AuKi TBapuHHU y KuiBCBKiit (25 xepTB) Ta
UYepnirieerkit oomactsx (5 xepts). B ATII maliwacrimie mOTpamistoTh: T0Ch eBponedchKuii (Alces
alces) — 21 Bumanok Ta capHa eBpomneliceka (Capreolus capreolus) — 9 BUNIaAKiB BifJ 3araibHOL
KiTbKOCTI TBapuH. Takox 1mie THHYTH oeHb nuixeTHuit (Cervus elaphus) — 2 KepTBH Ta CBHHSA
muka (Sus scrofa) — 1 xeptBa. Takok Oynmo 3miCHEHO 3BEpPHEHHS 3a MICIIeM MPOKHUBAHHS 10
Omnescrkoro microcny AITK (OKurtomupcebka 00macTs), ane, Ha jKaib, OONIK TAKHX BUMAIKIB TaM
He 3xilicHIoeTbes. OO0k 3arubeni ApiOHNX XOPAOBUX TBAPUH HE 3MIHCHIOETHCS B3arali.

AHami3 orpuMaHoi iH(OpMAIll H03BOJIsAE 3pOOUTH BHCHOBOK, IO JOPOTH OYIyIOTHCH,
00CATH TPAHCIIOPTHOT'O PYyXY 3pPOCTAIOTh, a TUTAHHS 3MEHIICHHS 0€3110CePeHBO BIUTUBY JIFONCHKOT
IiSUTBHOCTI Ha (ayHy 3allUIIAETHCS HEPO3B’S3aHOI Ta CEPHO3HOI0 MPOOIIeMO0. 3MEHIIUTH
KIJIBKICTD KEPTB MO)KHA JNOAQIIMBUM CTaBICHHSAM 10 JUKHX TBapHH, 30KpeMa 3MEHIICHHSIM
IIBUAKOCTI TPAHCIIOPTY y MICIIIX HMOBIPHOTO TIEPETHHY IOPOTH TBapHHAMH. Takoxk moTpiOHO
OyAyBaTh CHeIialbHI Mepexoan Ui TBAPUH — €KOMYKH, SKi He JIUIIE 3aXUINAIOTh TBAPHH Bil
oImupeHHs ypOaHizarii, a i 3aXuaroTh Jrone Big Hebesmeku A TII.

lpekaino P., ’Kynenko B., luaioBebkuii 1.

3MUMOBA OPHITO®AYHA TA OCOBJIMBOCTI [TOIIMPEHHSA
BOPOHOBUX B MICBKII ATJIOMEPALII M. XKUJAUIB
Jlvgiecoruii Hayionanvhuti ynisepcumem imeni leana Opanka
eyn. I pywescokozo, 4, m. Jlvsis, 79005, Vkpaina
e-mail: roksolana.sheremeta0l@gmail.com

Drekalo R.. Zhulenko V., Shydlovskyy I. WINTER AVIAFAUNA AND SPECIFIC DIS-
TRIBUTION OF CROWS IN THE URBAN AGGLOMERATION OF THE TOWN OF ZHY-
DACHIV. Being an integral part of the ecosystem, birds play a significant role in the structure
of natural communities, quickly reacting to the influence of various environmental factors, in
particular, in the biotopes of people who have changed them. As a result of the constant anthro-
pogenic transformation of the natural environment, the study of natural ecosystems at individual
levels of biotopes is necessary to understand their stable functioning, which occurs in connection

with irrelevant issues of preserving the organization of biosystem diversity.

OCKIUTBKH JIOCII/IKEHHSIM 3UMOBOi OpHITO(QAyHH Ha TEPUTOPISIX pallOHHHUX HACEJICHUX
NYHKTIB B YKpaiHi He MPHUIISIOTH JOCTaTHROI yBaru, MU BBa)Ka€MO JOLIJILHHM BCTaHOBHTHU
SIKICHUI Ta BIJHOCHUH KIIBKICHUH CKJIaJl 3MMOBOT OpHITO(hayH! i poaHai3yBaTH SIKUM YHHOM
HOMIMpPEH] MpefcTaBHUKA BOpOHOBUX Ha TepUTOpil MiChKOI ariomepalii pailoHHOTO IEHTPY
Kunauis.

Jocnimkenns: 3uMoBOi OpHiTO(ayHu Micbkoi artomepanii M. JKumadis. mpoBOIMIH Y
3uMoBi nepiogu 2020-2022 pp. [dns 3pydqHIMIOro aHaiizy 3i0paHuX NaHHWX, MU PO3ZIUTHIH
TEPUTOPII0 NOCTipKeHb Ha 13 TumiB ocenuin. BigmosinHo, Oyio 3adikcoBaHO Ta BH3HAYEHO
38 BUIIIB 3UMYIOUMX NTaxiB, 3 HUX ofuH Buja — CoBa JOBroxBocTa (Strix uralensis) TpamisiBes
JIeKiIbKa pa3iB B OKOJNHMILIX MiclieBoro o3epa IIpoMiHb i Ha TepuTOpii 3aKa3HMKAa MICLIEBOTO
3HaueHHs1 «ba3uiBkay. OCKUIBKM el BHJ NTaXiB OXOPOHAETHCS 3TiIHO 3 UEpBOHOIO KHHUTOO
VYikpaiau (2009), Bepucepkoro konsermiero Tta CITES, nmpoBemeHHS HaMu OPHITOJOTIYHHX
JOCIIDKCHD MA€ 1 IPUPOTIOOXOPOHHY METY.

OO0paxyBaBIlIH BiJICOTKOBE BIHOIIICHHSI KOKHOTO 3 00TIKOBAHMX BU/IiB IITAX1B BCTAHOBJICHO,
10 JIOMIHAHTHUMH BUJaMu y 3uMoBHid niepiog 2020-2021 pp. Oynau: Cunuus Benuka (Parus
major) — 21,7 % i I'pak (Corvus frugilegus) — 12,34 %. Jlominantamu y 3uMoOBHii nepiox 2021—
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2022 pp. 6yB Kpmxens (Anas platyrhynchos) — 23,60 %, 110 ckopile 3a Bce OB s13aHO 3 M SIKOFO
3UMOI0, SIKa 1 IIOCTIPUsIIa 3UMIBIII JAHOTO BUY.

Takox Oyn0o DOCTiIKeHO OUHAMIKy drcenbHOCTI BopoHosux (Corvidae), sSiKi SIBISIOTBCS
OTHHUM 13 BaKJIMBHUX IHIAWKATOPIB CTaHy MICBKOTO CepeloBHINA. HaldncempHIIIUM BUAOM Y
3umoBuit nepiox 2020-2021 pp. 6y I'pak — 42%, a Halimenmn uyncensHOI0 Oyna Coiika — 5%.
[Ipu poMy, TIpecTaBHUKIB Takoro BuAy sk [amka (Corvus monedula) He dikcyBanu B3araii.

VY 3umoBnit nepiox 2020-2021 pp. HaituncenpHimmM OyB [pak "wacTka SKOTO TOMITHO
3MEHIINIIACh MOPIBHSHO 3 MHHYJIUM POKOM 1 cTaHoBHTH 29 %. B cBoio uepry, HalMeHII
gncensHrMHU Oynu Coiika Ta ['anmka, 9acTKU SKUX CTAaHOBIATH 6%.

OnepxaHi pe3yabTaTé 3aCBiAYYIOTh T€, IO NTaxd Ha TEPUTOPIl MICT MparHyTh 3aiiMaTu
TEPUTOPIIO0, MO MICTHTh 3HAYHY KITBKICTH 3€JICHMX HACAJKCHB Ta sika O cBOIMH yMoBaMu Oyna
MaKCHMaJIbHO CXOXKOIO JIO TIPHPOIHOTO CepeIoBUINA. MU MPOIOBKYBATHMEMO ITPOBOIUTH 30ip
OPHITOJIOTIYHUX ITaHUX, IO JACTh MOXKIIMBICTD OLIHUTH AWHAMIKY YHCEIBHOCTI THX UM iHIITUX
3UMYIOYMX BU/IIB MITaXiB Ha JOCIIKyBaHiil TepuTOpii.

Kpemna K.!?

CITIOCTEPEXXEHHA IITAXIB POAMHU YATIJIEBUX (ARDEIDAE)
HA TEPUTOPIi BACEMHY BEPXHBOI'O JHICTPA
1/Tvsiscokuti nayionanvHuil ynieepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. JIvsie, 79005, Yrpaina
2 Incmumym 6ionocii meapun HAAH
eyn. B.Cmyca 38, m. Jlvsis, 79034, Ykpaina
e-mail: krempakatia@gmail.com
Krempa K. OBSERVATIONS OF BIRDS OF THE HERON FAMILY (ARDEIDAE) IN
THE UPPER DNIESTER BASIN. This is a summary of observations of birds of the Heronidae
(Ardeidae) family in the Upper Dniester basin during the field season 2021-2022.

baceitn Bepxaporo JlHicTpa yMOBHO BH3HAuUalOTh MicleM 3IUTTA pidok JlHicTep i1
Koporers. Moro mroma oxormtoe Ginpire 22 THC. KM2, IO CTAHOBHTH TPHOTH3HO TPETHHY
o yckoro Oaceiiny p. [[HicTep. AOGCOMIOTHI BHCOTH KONHMBAIOTHCS y Mexax 195-1818 m
(Kpyros, 2004; bokoretii Ta iH., 2010).

Baceitn Bepxuboro JIHiCTpa 3HaXOAUTHCS Y ABOX (hi3nKko- reorpadidHux KpaiHax — Pychkoi
piBHMHU Ta Kaprar, ki mpocTAraroThCs Ha JIiBOMY Ta ipaBomy Oepesi piku. Jlo Pycbkoi piBHUHN
Hanexxutb Pozrouus, Omisns ta 3axigae Ilogimns, no Kapmar wanexuts Ilepenxapnartsa i
VYkpainceki Kapnatu (Myxa, 2000; Bokore#t Ta iH., 2010). Ha Teputopii po3raoBaHa BelIuKa
KUTBKICTh BOAOWM INTYYHOTO ITOXOMKEHHS, SIKi TPEACTaBJIIeHI PHOOPO3ILIITHUMH CTaBaMH,
piacriinnkamu JIPEC 1 TpoOMHCIIOBUX MiAMPHEMCTB, Kap’€pamMH, BOAOCXOBHIIAMH TOIIO
(3r06enxo, 2005).

Ha nocnimkyBaHiii TepuTopii mpeacTaBHuKiB YamieBux HaldacTille CIOCTEPIraloTh Ha:
BypmtuHChKOMY BOOCXOBHIIN (KOJIOHIS), SIHIBCHKUX CTaBaX (KOJIOHIS Yaruli Cipoi, sika Ma€ CTaTyc
OPHITOJIOTIYHOTO 3aKa3HUKa «SIHIBCHKI Yaruti»), cTaBu i macoBuima B ¢. YepnsHau, [opomorbki
cTaBu, Bonoiimu B Mexkax Crinbcbkoro I'opborip’s, xsocroBuiie y HoBoBomy Po3morni, cemax —
ITopiuus Ta Yonrui, ctaBu y ¢. JIpoznosudi, Kam’ssHoOpid, Bepemmiisa, Xom’ sKiBChKi CTaBU, Ha
p. Auicrep 6ist ¢. He3Buchko. Ha nux TepuTopisix HauacTilie TparusuIiCcs Yaruti Cipi Ta 4emypu
BEJIMKI, piamie — yemypu mMaii, Oyraii, KBaK, 4amist pyaa Ta Oyraifuuk.

Hamri gocnimkenHst poTsiroM moikoBuX ce3oHiB 2021-2022 pokiB Oyau 30cepemKeHi
Ha Teputopii Oaceliny Bepxuboro Jlnicrpa mobmmsy c¢. HoBocimkum CamOipchkoro paiomy,
craBkax y CtaBuanax i Pubnux rocromapcrbax JIro6ins Benukuit Ta OtuneBndi. Kpim BnacHux
CIIOCTEpPEXKEHb, OyIM ONMpalbOBaHI TAKOXK CIOCTEPEKEHHs 3 BigKpuTOi 0a3m maHux eBird i
KOPOTKHX ITOBIIOMJICHB Yy comianbHii Mepexi Facebook.
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Bramocs 3’sicyBaty, mo OUTBIIICTE CIIOCTEPEKEHD 3a MPEICTABHUKAMHU poAanHU Yarmiesi
JOCTITHUKA TIPOBOAATH AKTHBHINIE B Yac JITHBO-OCIHHBOI Mirpailii. 30KpemMa, 4ermypy BEIUKY
(Ardea alba) BUsIBIIEHO Y BOCEMH JIOKAITisIX — CHCTEMH CTaBKiB y cMT. IBaHo-®panKoBe (SHIBCBHKI
craBu), OtuneBudi, CraBuanm, JIroOine Bemmkunii, HoBocinku-T'octunni, mommaa p. HHicTep
6ins c. Yers Crputicekoro p-Hy Ta HIII « [TiBHiune [loxinmsy. HaitOinbpmi KOHIIEHTpaii nTaxiB
BHsABJICHI Ha SIHIBCHKHX cTaBax i moomm3y c. OTuHeBHdi (Big Kimbkox 10 60 oc.).

AHaOTi9HO, OUTBIIICTE CIIOCTEPEKEHD YaIlli cipoi (Ardea cinerea) 3MIACHEHI YIPOIOBXK
BECHSHO-OCIHHBOI Mirpamii. OOJiKM NTaxiB MPOBOIWMIN Ha CHCTEMax CTaBKiB y cMT. IBaHO-
OpankoBe (SniBCbKi craBn), OtnHEeBHYax, CrapyaHax, Ha Tepuropii Crinbecskoro Topborip’s,
OPHITONIOTIYHOTO 3aKa3HuKa «HonruHcbkuit» (SIBOpiBcbKHA p-H) Ta B qoiwmHI p. JHicTep Oins
c. Ycrsa Crpuiicekoro p-Hy. HaitOinpmie ocoOMH IIFOTO BHIY 3apeeECTPOBAHO OYyIIO y 3aKa3HUKY
«HonruHchkuii» 1 Ha SAHIBChKHX cTaBax (10 Ta 7 oc. BIANOBIIHO).

Yemypy wmamy (Egretta garzetta), SK PIOKICHUA BHJ 3aXiJHOTO pETiOHY YKpaiHU
CIIOCTepiraii MWIA TPH pa3d Mo omHii ocobuHi: SAHiBchKi ctaBm (07.08.2-21), craBu Oins
c. OruneBnui (11.08.2022) Ta Ha Tepuropii Crinmscrkoro ['opborip’s (21.08.2022).

Ioni6Ho # yarmTo cipy, SK piOKICHUHA BUI pEECTPYBANH JTUIIE TOOANHOKIMHA 0COOMHAMH B
yac Mmirparii, 30kpema Ha BypmruachKoMy Bogocxosui (15.08.2021) Ta B monmuHi p. AHicTep, B
oxomuipsix ¢. Hezucrko Komomuiicekyoro p-Hy IBano-@pankiBcrkoi oomacti (04.08.2020).

Takux mpeacTaBHUKIB pOIWHY, K Oyraii (Botaurus stellaris) i xBak (Nycticorax nycticorax
) peecTpyBanu mo-oxaHiA — nBi ocobunu. [Ipu womy Oyraii — BecHOIO (Ha SIHIBCHKMX CTaBKax i
B 3aKa3HUKY «YOITHHCHKMIT»), KONK BiAMideHa HOro HaWOiNbIIa aKTHBHICTH Ta BOKAJIi3allis, a
KBaK — B 4ac JITHbO-OCiHHBOI Mirpaii (ctaBku 6ins ¢. OtureBudi ( 1 oc., 11.08.2022).

3Bakaroul Ha M’SKy 3MMY, L[IKABUMH BHSBWIHCS CIIOCTEPEKECHHS 3MMYIOYHX OCOOWH
yerypu Benmkoi y Capuanax (3 oc., 03.012.2022), 6ins p. Crpuif B oxonuimi cena BepxHe
CunrsoBugae (20 oc., 20.12.2022) i Ha BypmriaCcEKOMYy BomocxoBmmii (Bixm 2 mo 40 oc., 3
11.12.2021 mo 12.02.2022). Yarust cipa TakoX BHSIBIICHA HA 3UMIBIII, 30KpeMa Ha ByprTuachKOMY
BomocxoBuIi — Bix 7 10 40 oc. ympomosxk 11.12.2021 — 12.02.2022 p. Tam ke, 3uMyBaB i Oyraif —
1 oc. 03.01.2022 p.

Kyuepos O., Isaguuko B.

TEPIIETO®AYHA KY SUIbHULIBKOI'O JIMMAHY : BUJIOBUI
CKJIAJl, CYYACHUI CTAH IOITYJISLIII TA OXOPOHA.
Ooecoruii nayionanvhuil ynieepcumem im. 1.1 Meunukosa
syn. Jleopancexa, 2, m. Ooeca, 65000, Vkpaina
e-mail: wrongatom@gmail.com

Kucherov O., Dyadichko V. HERPETOFAUNA OF THE KUYALNYTSKY ESTUARY:
SPECIES COMPOSITION, CURRENT STATUS OF POPULATIONS AND ITS CONSERVA-
TION. Within the Kuyalnik Estuary, Natrix natrix, Dolichophis caspius, Elaphe sauromates, La-
certa viridis, Lacerta agilis were found.

Bigomocti mpo reprnerodayny KysbHUIIBKOrO JHMMaHy MICTATBCS B TaKHX poOOTax:
Bpaynep, 1923; Tapamyxk, 1987; douenko, Pamggenko 2005; benskos, 2008; Coxonos, 2012.
Ocranns HaykoBa myOutikairis Buiinia 11 pokis tomy. [IpoananizoBaHi pe3yJbTaTi ClIOCTEPEKEHb
aBropiB 2010-2021 pokis. 3 miteparypu st KysnbHHIIBKOTO JTMMaHy BiIoMi 5 BUIIB PENTHITIN:
Natrix natrix (Linnaeus, 1758), Dolichophis caspius (Gmelin, 1789), Elaphe sauromates (Pallas,
1811), Lacerta viridis (Laurenti 1768), Lacerta agilis (Linnaeus, 1758). Harri criocTepe:xeHHs
HIATBEPIDKYIOTh 3HAXODKEHHS IIUX BUIB. I3 5 3apeecTpoBanux BuAiB 3 3aHeceHi A0 YepBoHOI
KHUTH YKpainu 3 Hux 2 (L. viridis Ta D. caspius) BiIMiueHI B3JIOBXK YChOTO y30epexiKs JIUMaHy.
Haiibinpina yncenbHiCTh L. viridis Bin3HaueHa B okoiuisx ¢. Lminka, ¢. CeBepuHiBKa, ¢. Crapa
EmeriBka, mo0in3y aBTOIOPOKHHOTO HACHITY B HIDKHIM YacTHHI JIMMaHy 1 Ha CXUIJIaX OHI€l i3
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6amok Mix c. Kybanka ta c. KpacHocinka. BinMideHi sk MOJOZi, TaK i CTaTeBO3Piii OCOOMHH.
Haiibinpima wncenpHicTs D. caspius TPAaIsSeThCs B BEPXHIN YAaCTHHI JIMMaHy B3IOBX 000X
OeperiB Bix c. [mminka mo c¢. CeBepuHiBKa, B sIpy B OKONHUIIX cena KpacHOCITKa 1 B OKONHUIIX
canaropito KysmpHuk. HaiOinemm i3 cmiiMaHHNX HaMH OCOOMH Mallil JOBKHHY Tima 125 cm,
10 TOTpaIUise B Aialla30H MaKCHMANbHUX 3HAYeHb U IbOro BUAy B Omechkiil obmacTi. E.
sauromates BimMideHo Mix cenamu KpacHocinka ta Kybanka, mix c. Liiaka i ¢. CeBepuHiBKa Ta
HATIPOTH HUX Ha MPOTHICKHOMY Oepe3i muMaHy. HaiOinbima oco6mHa (caMuIsT) Maia JOBKUHY
Tima 115 cM, ToOTO MakcHMaNbHy HaIilHO 3aI0KYMEHTOBaHY NOBXHHY i1 OnechKoi obmacTi.
PazomM i3 TuM, 111 000X BHIIB I10J1031B BiAMIY€H] TAKOK YHCEIBHI MOJIOAI 0COOMHHU. TaKuM YMHOM
Ha y30epexoki KysuTbHIIBKOTO IMMaHy iCHYIOTh CTifKi IOIMysmii 3 BUAIB PEeNTIUIiH, 3aHECEHUX
1o YepBoHOT KHATH YKpaiHH, IO 3yMOBIIOE HOTO I[IHHICTH 3 TOYKH 30py iX OXOpoHH. L. agilis
BimMmiveHa B paifoHi c. KoBaiiBka, c. JlariBka, c. Crapa EmeriBka, c. HoBokyOaHka. N. natrix OyB
3HalAeHnH B okonuIx ¢. Kopeynmi, mixk cenamu KpacHocinka Ta Kybanka, mix c. [imtinka ta c.
CeBepuHiBKa Ta B HIDKHIN 9aCTHHI JTUMaHy B3IOBX 00’13HO1 moporu y mexxax M. Oxeca. Lli nBa
BUAN MaJodrcenbHi Ha KysuIbHULIBKOMY JIMaHi.

JleciB K.
BUJIM KOMAX YEPBOHOI KHUT' YKPATHU HA TEPUTOPII MAJIOI'O ITOJIICCS

Jlvgiscokuti Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: klesiv641@gmail.com

Lesiv K. SPECIES OF INSECTS OF THE RED DATA BOOK OF UKRAINE IN THE
TERRITORY OF LESSER POLISSA. During the research is established the 51 species insects of
Lesser Polissa are included in the Red Data Book of Ukraine. The vast majority of . the presented
species are classified as vulnerable — 27 species, rare — 18, threatened — 3, not evaluated — 2, data
deficient — 1. The most represented groups of Lepidoptera, and the least represented — of Orthop-
tera and Homoptera.

VY cyyacHUX yMOBax [OCHI/DKEHHS CTaHy pIAKICHUX BHAIB PErioHajJbHOTO pIBHA €
BOXJIMBUM HanpsiMkoM. KoMaxu — iHAMKaTropHa rpyra TBapWH IiJl 4ac NOCIIPKCHHS CTaHy
exocucteM. OCKIJIbKM BOHM € HaWYMCENBHIIIMM KJIacoM TBapWH, TO BIAIrparOTh ONHY 3
HalBaXXJIMBILIMX poJied B ekocucreMax. Bin 30epekeHHs iXHHOIO BHIIOBOTO Pi3HOMAHITTS
3aJIeKHUTh 30EpEeKEHHsI caMOi eKOCHCTeMH. J[OCHiKeHHsT 3 METOI0 OTPUMaHHS HOBUX JIAHHX
PO TIOIIMPEHHS, €KOJIOTII0 Ta TOCMOJapChKe 3HAYCHHS Ii€l Tpynu 0e3XpeOCTHUX Ja€ 3MOTyY
KOHTPOJIFOBATH TXHIO YHCENbHICTh, IIPOBOAUTH HAYKOBI Ta MPAKTHYHI HPUPOAOOXOPOHI 3aX0JIH,
a TaKOXK OHOBJIFOBATH OJIUH 3 HAMTOJIOBHIMINX JOKYMEHTIB NP0 30epeKeHHs] O10pi3HOMAHITTS —
Ueprony kaury Ykpainu (UKY) (Uepsona..., 2009).

Mera pobotu — anaini3 npezcrasinerocti i YKY komax Ha Tepuropii Manoro [Tomiccst.
OO0 exT moCiKeHHS — BUan eHToModaynu Masoro [Tomicess UepBoHOT KHUTH YKpaiHH.

Buau xomax UKY Ha Tepuropii Manoro IMomiccst npencrasneni 51 Bugom, ski Hajxexarb
1o 6 pani ta 28 poaun: psigx Odonata: Calopterygidae — Calopteryx virgo L.; Aeshnidae —
Anax imperator Leach; Cordulegastridae — Cordulegaster boltoni Donovan; Gomphidae —
Ophiogomphus cecilia Four; Libellulidae — Sympetrum pedemontanum Allioni, Leucorrhinia
albifrons Burmeister; psing Orthoptera: Phaneropteridae — Poecilimon ukrainicus Bey-Bienko;
psin Hemiptera: Marganodidae — Porphyropha polonica L.; pan Coleoptera: Carabidae
— Calosoma sycophanta L., Carabus estreicheri Fischer von Waldheim, Carabus menetriesi
Hummel; Staphylinidae — Emus hirtus L.; Scarabaeidae — Osmoderma barnabita Motschulsky;
Lucanidae — Lucanus cervus L.; Cerambycidae — Rosalia alpina L., Cerambyx cergo L., Aromia
moschata L., Purpuricenus kaehleri L.; pan Lepidoptera: Papilionidae — Parnassius apollo
L., Papilio machaon L., Parnassius mnemosyne L., Iphiclides podalirius L.; Pieridae — Colias
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palaeno L.; Riodinidae — Hamearis lucina L.; Nymphalidae — Apatura iris L), Nymphalis
vaualbum Denis & Schifermiiller, Limenitis populi L.; Satyridae — Coenonympha hero L.,
Hipparchia statilinus Hufnagel; Sphingidae — Acherontia atropos L., Proserpinus proserpina
Pallas, Hemaris tityus L.; Saturniidae — Eudia pavonia L., Aglia tau L.; Lemoniidae — Endromis
versicolora L., Lemonia taraxaci Denis & Schifermiiller; Noctuidae — Euchalcia variabilis Piller
& Mitterpacher, Cucullia argentea Hufnagel, Catocala fraxini L., Catocala sponsa L.; Arctiidae
— Pericallia matronula L., Callimorpha dominula L.; pan Hymenoptera: Blasticotomidae —
Blasticotoma fliceti Klug; Orussidae — Orussus abietinus Scopoli; Pamphiliidae — Caenolyda
reticulata L.; Ichneumonidae — Dolichomitus cephalotes Holmgren, Megarhyssa superba
Schran; Scoliidae — Megascolia maculata Drury; Apidae — Bombus ruderatus Fabr, Bombus
muscorum L., Xylocopa violacea L..

Komax UKY po3mozinieHo Ha ciM KaTeropiil BiAIIOBIAHO 0 MOMYIAIIHAX XapaKTePUCTHK.
Cepen MpeaCcTaBICHAX BUIIB MEPEBAKHY OLIBIIICTH CTAHOBIATH Ti, SIKi BiHECEHI O Kareropii
Bpa3imBi — 27 BHUIIB, pigkicHi — 18, 3HUKaroui — 3, HEOWiHEeHHI — 2 Ta HEIOCTATHHO BiOMi —
1. Hloxo OinpmiocTi BUAIB HE MPOBOIATH CHEIIabHUX 3aXOMiB 3 METOI 30UTBIICHHS iXHBOT
YHCETBHOCTI, IPOTE BiTHOCHO BHUIB, SKi € 300(paramu Ta eHTOMO(]araMu 3aCTOCOBYIOTH METOJ
PO3BENCHHS B IHCEKTapisX.

Jo €Bpomneiichkoro 4epBOHOTO CIIMCKY HanexXuTh 6 BuaiB (Calosoma sycophanta, Rosalia
alpina, Cerambyx cergo, Parnassius mnemosyne, Limenitis populi, Coenonympha hero). Oqua
Buj HaiexaB 70 momatky Il Beprcekoi koHBeHMil (Lucanus cervus), a Takox no KoHBermii
PO MDKHAPOIHY TOPTIBIIO BUAaMU IUKOi (ayHH Ta (iopw, ski mepeOyBaroTh IIiJ] 3arpo3010
3HuKHEHHS (Parnassius apollo).

3 MeTor0 30epeKeHHS PIIKICHUX Ta 3HWKAIOUMX BUIIB MOLUUIBHUM € TMOMIYK ICHYIOUHX
TIOMTYJISAIIIA BU/Ty Ta CTBOPEHHS CHTOMOJIOTIYHHX 3aKa3HUKIB Y MICISIX PO3ITOBCIO/DKEHHS.

Omensinuyk A. B., l'natuna O.
BUJAOBE PI3BHOMAHITTS HOI'OXBICTOK (COLLEMBOLA, ENTOGNATHA)
B I'HI3JAX IITAXIB-AYIIJIOTHI3JJHUKIB COCHOBUX JIICIB
IAIIBKOI'O HALIOHAJIBHOI'O ITPUPOAHOI'O ITAPKY
Jlvgiecokuii Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: alina.valeriia.omelianchuk@gmail.com
Omelianchuk A. V., Hnatyna O. SPECIES DIVERSITY OF SPRINGTAILS (COLLEM-
BOLA, ENTOGNATHA) IN THE NESTS OF DOUBLE-NESTING BIRDS OF PINE FOR-
ESTS IN THE SHATSK NATIONAL NATURE PARK. The issue of springtails in bird nests
is poorly researched yet. The study materials were nests of double-nesting birds. We processed
fourteen samples of the nests. Springtails were found in thirteen nests. In total, 441 collembolas
were recorded, 421 of which were represented by the following species: Entomobrya marginata
(Tullberg, 1871), Schoettella ununguiculata (Tullberg, 1869), Xenylla brevisimilis (Stach, 1949),
Entomobrya nivalis (Linnaeus), Neonura muscorum (Templeton, 1835), Tomocerus vulgaris
(Tullberg, 1871), Sphaeridia pumilis (Krausbauer, 1898). The found species can be attributed to
the ecological group of moisture-loving animals.

Konem6omm, a6o noroxsictku (Collembola) — ogHi 13 HalgaBHINIMX MEIIKAHIB CyIII,
3HAXIJKU SIKUX BiJIOMI 13 CepemHbOTO ACBOHY. [IpeICTABHUKY WX TPYHTOBUX TBapUH 30eperin
OaraTo MPUMITHBHUX PUC OpPTaHi3aii i 3aCeIIn Pi3Hi THITM Ha3€MHHUX OCEJIHII — Bl HACKEITbHUX
BOJIOPOCTEBUX 1 JIMINAWHUKOBUX TUTIBOK B ApKTHIIN A0 TpOmiuHWX JjJiciB. Ha choromHi y cBiTi
BiZIOMO TIOHA]T 6 THC. BHJIIB HOTOXBICTOK, a B Ykpaini — 467 (I'o6nuk, Kampycs, 2008).

Jloci € MamomoCiIKeHNM MMUTaHHSAM HOTOXBICTOK B THi3Jax MTaxiB. Marepial, 3 sSKOTO
moOy0BaHi THi3[a OPTaHIYHOTO TMOXOKEHHS, 3aKPIIUICHHH eKCKpEeMEHTaMH, MPU3BOJAUTH JI0
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MTOCHWJICHHS TECTPYKTHBHUAX MPOIECIiB Ta € MPUBAOIMBHM MicleM IS repeOyBaHHs OaraThox
Pi3HUX MIpeACTaBHUKIB 0€3XpeOeTHUX TBApHH, 30KpeMa, HOTOXBICTOK.

Came ToMy METOIO pOOOTH OYJI0 TOCIIIUTH BHIOBE pi3HOMaHITTS KoemoOon (Collembola,
Entognatha) B THi3gax NTaxiB-IyIJIOTHI3IHUKIB.

MarepianoM a1 BUKOHaHHS NaHOi poOotu cimyryBanm 3i0pani 11 BepecHs 2021 poky
THi3a NTaxiB-IyIUIOTHI3NHUKIB 3 Teputopii Illarpkoro HalioHaTBHOTO MPHPOIHOTO MApKYy.
30ip Ta ompaIfoBaHHS MaTepiary MPOBOIIIIN 3TiIHO 3 3aTaJbHONPUHHATAMEI MeToquKamu. Llei
Tporiec BinOyBaBcs y JEKiNbKa eTamiB: 1) 3HaiiieHe THi30 MOMIMIAld Y MIMIeUoK, MPH IHOMY
HAMaralouuch He MOPYIIUTH HOTO MUTICHOCTI; 2) MOTIM 30Upaii MiACTIIEHUN cyOCTpaT THi3Aa;
3) mo mimreuka, 00OB’SI3KOBO, MPUB’SI3yBal €THKETKY i3 3a3HAueHHSIM JaTH Ta MicIs 300py,
BHJy Xa3siHa Ta TUITy THi3na (3amo0oBcrka, Tromka, 3nenko, JlutuaeHko, ABin30a, 2018); 4)
HOTOXBiCTOK BHUALUISUIA 3 310paHOTO MaTepiary 3a TOTIOMOTO0 €KJIEKTOpa; 5) BH3HAYAIH 310paHuii
Marepiai. Takox BaXIIFBO 3a3HAYHTH, IO THi3Aa OyiH 3i0paHi MiCIIs Mepioxy BUIIBOTY NTAIICHST
Ta JI0 TOYaTKy pyHHyBaHHS THi3na. BusHaueHHs BuAiB BinOyBanocs 3a BusHadHHKOM Colembola
Polski, Romuald J. Pomorski ta caitrom https://www.collembola.org.

Y pesymeraTi [IOCHIIKEHb ONpPAlbOBAaHO YOTHPHAALATH NPoO0 3 THI3N NTaxiB-
nymwiorHi3qaukiB. Horoxeictkm (Collembola, Entognatha) Oynm BusiBiIeHI y TpUHAIIATH
rHi3nax. Beroro O6yno 3adikcoBano 441 xomembomy, 421 3 KX IpeACTaBICHI TAKUMHU BHIAMH
sK: Entomobrya marginata (Tullberg, 1871), Schoettella ununguiculata (Tullberg, 1869), Xenylla
brevisimilis (Stach, 1949), Entomobrya nivalis (Linnaeus), Neonura muscorum (Templeton,
1835), Tomocerus vulgaris (Tullberg, 1871), Sphaeridia pumilis (Krausbauer, 1898).

HafinommpenimmM Bunom OyB Entfomobrya marginata, 3adikcoBano 208 ocoOuH.
Haiitmenm momupenum Bugom 0yB Sphaeridia pumilis — 3 ocoOuHmH.

3HaliicHi BUAW MOXKHA BIIHECTH IO EKOJOTiYHOi TPYNH BOJOTOMIOOHWX TBapuH. Mu
MOXKEMO 3pOOWTH TaKi BHCHOBKH, TOMY IO 3aiKCOBaHI HAMH BHIH OLTBIIY YaCTHHY CBOTO
JKUTTS TIPOBOIATH 200 B MiA3€MHHUX MICIIIX NMPOKUBaHHS abo emireiicbku (Hag3zeMHo). ToOTo
HaJaloTh IIepeBary IMiJABUILEHiil BOJIOrOCTi Ta YHUKAIOTh BUCUXaHHS.

Onucbko A., 'onyapos I'.

[IOTIEPE/IHS OLIITHKA MACIITARBIB BIUIUBY BIMHU HA CTAH,
®OYHKIIOHYBAHHS, JOCJIPKEHICTDH TA [IPUPOJJOOXOPOHHUIA
MEHE/IP)KEMEHT IXTIOLIEHO3IB CXOY YKPATHU
Xapxiscokutl nayionanonul ynieepcumem imeni B. H. Kapasina
matioan Ceoboou 4, 61022, Xapxie
e-mail: onyskoas13@gmail.com

Onysko A., Honcharov H. PRELIMINARY ASSESSMENT OF THE WAR INFLU-
ENCE SCALE ON THE CONDITION, FUNCTIONING, RESEARCH AND CONSERVATION
MANAGEMENT OF ICHTHIOCENOSIS OF EASTERN UKRAINE. Despite of impossibility
of science research in the region it was necessary to outline total scale and establish main groups
of problems now. Inside each groups of problem we define key directions of future investigations
as well as fish species and fish habitats of primary consideration. Available at present science
instruments and data sources were analysed too.

HaransHa npoGiiema BigHOBiIeHHs BogHuX ekocucteM (Geist, Hawkins, 2016) mocrane
OJHHMM 13 TOJIOBHHUX BHKJIMKIB MIOBOEHHOTO BifgHOBiICHHS Ykpainu. CiBepcbkuil JloHelb cepen
pidok YkpaiHu, sIKi 3a3HaIOTh HaWOUIBIIOI MIKOAM, aJKe OLIble IOJOBUHH HOTO YKpalHCHKOT
4YacTHHU OaceiiHy, y Mexxax XapkiBcbkoi, JloHenpkoi Ta Jlyrancbkoi obiacteid, po3TaiioBaHo
B paiioHax OOWOBHX [iii a00 TMMYacoBO OKymoBaHo. Hapa3si TpuBae OOrOBOPEHHS IMEPETIKY i
XapakTepy BILIMBIB, 3yMOBIICHUX OOMOBHMHU JIiSIMH, HAa €KOCUCTEMH TEPUTOPIi YKpaiHu, 30Kkpema
BO/JIHI: OLIIHIOIOThCS (i3nuHi (BUOYXH — MeXaHiuHa pyWHaIllis BUCOKMM THCKOM, CKalaMy4eHHs
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BOIIM, 3MiHA TiPOJIOTII MOTOKY TOIMIO), XiMiYHi (TOKCHYHI MPOAYKTH TOPiHHSA 1 BHOYXiB, CKUAH
OYHCHUX CHOPYI, MPOAYKTH XIMIYHUX BUPOOHHUIITB) Ta aKyCTHYHOTO 3a0pyTHEHHs, (Pi3HIHOTO
3a0pynHeHHs (YIaMKH, TeXHiKa, IOHTOHHI IIepeTpaBy ), MiHHO{ HeOe3IeKH, MOPYIIeHHS penbedy
OeperiB Tomo (3aropomHiok, BumaeBcrkuit, 2022; Pereira et al, 2022; Rawtani et al., 2022).
OxpiM 1IpOTO, HAa HAIly AYMKY, JOLUTBHUM € BUAUICHHA 4 KIacTepiB NMpoOIeMHUX IMHTaHb,
OB’ 3aHUX 3 iXxTiogayHoro, 30ip HoCTymHOI iH(popMamii MO0 SKUX HEOOXiTHO 3IIMCHIOBATH
BXKE 3apa3 1 Ha sIKi MepIIoYeproBo ciiig Oyae 3BepHyTH yBary B IOBOEHHUIT MTEPio.

1. 3MiHa BHIOBOTO Pi3HOMAHITTS Ta YHCEIBHOCTI pHO, i HE JIHIIE Y CTOPOHY 3MEHIICHHS.
3a HamMMu JaHUMH, 10 cydacHoi (hayHu pud Cisepcrkoro JliHI Ha TepuTopii YKpaiHu BXOIUTH
57 BuaiB xoctuctux pud i 1 Bua minor. Buaw, Bimomi i3 HeOaraTboX JOKATITETIB, HAIPHUKIIAT
Phoxinus phoxinus wn Anguilla anguilla, MOTIN BXXe KPUTHUIHO 3MEHIIIUTH CBOIO YHUCEIBHICTB i
3HUKHYTH, Y TOH e Yac, CyTTEBO MOIIM I JBHIIUTH YUCEIBHICTD Ta PO3IIOBCIOAUTHCS Yy KOPOIHI
BU[M, TaKi K Lepomis gibbosus.

2. HemoxnuBicTh B Wac BIHH HPUPOTOOXOPOHHOTO MEHEKMEHTY y BOTHHX 00’ €KTax
Ha TEPUTOPISX MPUPOIHO-3amoBimHOTO (HOoHAY Ta 00’ekTax CMaparoBoi Mepexi. Yci gotupu
IXTIONOTIYHUX 3aKa3HUKH, CTBOPEHO Y PETiOHi, 3HAXOAATHCS HA OKYIOBaHIN Teputopii. Piuka
Ockin y mexxax HIIIT “/IBopiuancekuii” mepeOyBae, a CiBepcrkuit Jinerns, y mexax HIIII
“Ceari [opu”, monemaBHa mepeOyBana y 30HI OOHoBHX mi. 3a3aHaB 3MiH TiAPONOTIYHHA
pexuM HaibOiTpIMX y perioHi Ockinbebkoro Ta [ledeHizpkoro BogocxoBuml. [IepBUHHA OIliHKA
MaciTabiB BIUIMBY IPOBOMUTHCS HaMH Ha 6a3i ['TC-TeXHOMOTIH Ta JOCTYIHHX TigpOJIOTIIHUX
JaHHX.

3. IlpobneMu 3 MOJANBIIMM JOCHTI[KEHHSIM CYMHIBHUX (i3 HEBU3HAYCHHM CTaTyCOM)
Ta papuTeTHUX BHIIB pud. Hamm Bu3Haueno 10 mpiopiTeTHIX aBTOXTOHHHX BHIIB, a00 BB
MIEePIIOYEProBol yBaru, sIKUM MO)Ke OyTH 3aBIaHO HAWOINBIIOI IIKOAM BHACIIIOK BiJCYTHOCTI
aKTyanbHOI iHpOpMAIIii i MOKIIBOCTI pearyBaTH Ha 3arpo3u. [IepBHHHA OIliHKA IXHBOTO CTaHY
B3araii y OaceiiHi mpoBoxuThcst Hamu Ha 6a3i GBIF, iNaturalist Ta UkrBIN.

4. BiacyTHICTh IepKaBHOTO KOHTPOJIIO 32 BIUTyYEHHSIM BOIHUX OiopecypciB Ta 60poTEomn
3 OpaKOHBEPCTBOM. 30KpeMa, BiICYTHICTh IaHUX PO CTAH iXTIOIEHO3IB Ha AUISMHKAX, J1€ 3T1THO
3 MIpaBHJIAMH PUOAIIECTBA BIJIYYCHHS puOH 3a00pOHEHO.

TakwuM 9IHOM, 3arpO3H BTPATH 010pi3HOMAHITTS Ta 3MiH YACEIBHOCTI pHO y 30HaX O0HOBHX
Iiit 1 Ha THMYaCcOBO OKYIOBAaHHUX TEPUTOPIAX € MIJIKOM PEANTbHUMH, a OJHI€I0 13 33/1a4 HAayKOBUX
JOCTI/KeHb € OIliHKa MacIuTa0iB BIUIMBY BifHM Ha T1IPOEKOCHUCTEMH CXOIy YKpaiHH, sIK OCHOBA
JUTS PO3POOKH TUTAHIB i3 BiTHOBIIEHHS Ta 30epeskeHH: 010pi3HOMAHITTS Yepe3 IPUPOI00XOPOHHINA
MEHEIDKMEHT, a TAKOX JUIsl OOUKCIICHHS KOMITCHCALIHHUX 3aXO0/iB 10O 3aITOMisTHOT IIKOMIH.

OcbMmauko O.

XAPAKTEPUCTUKA 3UMOBOI OPHITO®AYHU M. BATYPUH

yuisepcumem « Yepuiciecoruti koneciym» imeni T. I [llesuenka
syn. I'emvmana Ilonybomxa, 53, m. Yepnicis, 14000, Vxpaina
e-mail: okssana2002@gmail.com

Osmachko O. CHARACTERISTICS OF THE WINTER BIRD FAUNA
OF THE CITY OF BATURYN. The purpose of the study is to determine the cur-
rent state of the winter bird population of the city of Baturyn in modern living
conditions. In the course of the research, 19 species of wintering birds of the city
were discovered by creating feeders on private territories, observing species in
various ecosystems.

YucenbHICTh 3MMYIOUHX MTaxiB HEAOCTaTHHO BHBUCHA HE TUTbKA B M. barypuH, a il y
BCili Ykpaini 3arajgom. Lle 3yMOBIIEHO TPYIHOIIAMHM, IOB’SI3aHUMHU 3 MPOBEACHHIM IOJIBOBHX
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JOCTIKeHb, BIICYTHICTIO YHI()IKOBaHHX METOAUK, @ TAKOXK CKIIaJHUMHU OCOOIUBOCTAMH 01010Ti{
3uMyrounXx nraxiB. Crpo6a OiHUTH PO3MIpH MOMYIISLIH 3UMYIOUHMX NTaxXiB Uil YKpalHU € JayKe
aKTyaJIbHOIO 3 OISy Ha 3MEHIICHHsI YACENIbHOCTI O1IBLIOCTI BUIB NTaxiB YKpaiHu Ta €BpONH.
Cepen NpUYMH TaKOro 3MEHIIECHHS — IOTIPLUICHHS YMOB 3MMIBJI NTaxiB, 3MiHM KIIIMaTy, 11O €
tenep riodanbHuMU. CaMe B 3MMOBHUIT IEPioj] IPOTATOM OCTaHHIX AECATHIIITH HA €BPOIIEHCHKOMY
KOHTHHEHTI NOMITHI 3Ha4HI 3MiHM KJIIMAaTHYHHUX YMOB, SIKi BILUIMBAIOTh HA 3MIHH B 3UMOBOMY
MONIUPEHHI Ta JUHAMIIII YUCETBHOCTI 0araThboX BUIIB TAXiB. BiIbIIICTh NTaXiB, 110 THI3AYIOTHCS
B YKpaiHi, TpaguUiiiHO 3UMyIOTh Ha AQpHKaHCHKOMY KOoHTHHeHTi. OJHaK cepei BHAIB, sIKi
B3UMKY 3pilika abo MepioAMYHO MoYal TPAIUIATHCh B YKpaiHi 1 HOCTYNOBO aJanTylOThCs 10
3MMIBII B HAIIUX YMOBAaX, € NeB’sTh (4,4%), sIKI B MUHYJIOMY TpPaJuULiiiHO 3UMyBaiu B Adpuli
(Angpromenxo, 2000).

JocnipkeHHsT 3UMYIOYMX BHIIB NTaxiB M. barypun Oylno TpOBeleHO LUISIXOM
crioctepexxeHHs. Js 1bOro Ha NMPHBATHUX [IUISHKAX, Y Pi3HUX OloTomax, Oyino po3MilleHO
TOMIBHUII, /Ic i BEJIU CIIOCTEPESIKECHHS 32 ITAXaMH.

OTxe, B TIepiof] AOCHTIKEeHHs BUsBICHO 19 BuIiB mraxiB: cosa cipa (Strix aluco), nsren
spuuaitnuii (Dendrocopos major), covika 3suvaitna (Garrulus glandarius), cuaui Benuka (Parus
major), cunuu OnakutHa (Cyanistes caeruleus), murnuk 3sudainuit (Carduelis carduelis),
cHiryp 3Buuaitnuii (Pyrrhula pyrrhula), BiBcsiuka 3BuvaiiHa (Emberiza citrinella), ropobenn
xatHi#t (Passer domesticus), ropobeub monsoBuii (Passer montanus), aiBOPOHOK IOJbOBHIMA
(Alauda arvensis), xypinka cipa (Perdix perdix), copoka 3Buuaiina (Pica pica), rajika 3BH4aiiHa
(Corvus monedula), rpak (Corvus frugilegus), Bopona cipa (Corvus cornix), scTpyd Manuii
(Accipiter nisus), nedinp-munys (Cygnus olor).

OToX, OIIIHKAa 3MiH YMCEIbHOCTI 3MMYIOUUX BHIIB NTaxiB € BaXJIMBUM €JIEMEHTOM
OPHITOJIONIYHOTO MOHITOPMHIY BHJOBOr0 0ararcrBa i CTaHy IXHIX NPHPOAHHUX IOIYJISLIi.
BpaxoByroun MOMITHI 3MIHM y CEPElOBHIIl iCHYBaHHs OUIBLIOCTI BHJIB, 3HAuHI KJIIMaTH4HI
KOJIMBaHHSI BHACIIJOK AHTPOIOIEHHOTO BIUIMBY Ha MJOBKULISL, BCe OULIBIIOT aKTyaJlbHOCTI
3aCJIyroBY€ BIPOBAJPKEHHS! MOHITOPUHTY 32 3UMYOYHMH BUAAMH 3arajioM.

Paxmarinaaesa M.B.. YTeBcbknii C.

®IJIOTEHETUYHI 3B’ 4A3KU I CTPYKTYPA IOIOJIYIIIT PITUKOBUX
PAKIB ASTACUS LEPTODACTYLUS XAPKIBCbKOI OBJIACTI
Xapxiecvkuu Hayionanvuuil yHieepcumem imeni B. H. Kapasina
matioan Ceoboou, 4, m. Xapxis, 61022, Yxpaina
e-mail: rakhmatillaeva0607@gmail.com

Rakhmatillaeva M.B., Utevsky S. PHYLOGENETIC RELATIONSHIPS AND POPU-
LATION STRUCTURE OF THE NARROW-CLAWED CRAYFISH ASTACUS LEPTODACTY-
LUS IN THE KHARKIV REGION. The results of our analysis indicate quite significant genetic
differences between the populations of Astacus leptodactylus in the Kharkiv Region, which may
suggest different reintroduction pathways of the narrow-mouthed crayfish in the Siverskyi Donets
River Basin.

Pax Byspkonamuii (Astacus leptodactylus) Hanexarb 0 NPICHOBOAHIX pPaKOMOAIOHMX
ponuHu Astacidae, BiH IIMPOKO pPO3MOBCIOMKEHHH B IPICHUX BOXOWMAax MO BCil TepHTOPil
E€ppornu.

Astacus leptodactylus € 00’€KTOM aKBaKyJIbTypH 1 JIETKO IIPMIKMBAETHCS Y BIIKPHTHX
BOJIOMiMax. 3aBISKM LIbOMY BY3bKONAJl paKkH MOCTIMHO 30UIBIIYIOTH CBOIO YHCENBHICTH Ta
TIOLIMPIOIOTECS TEPUTOPI€I0 YKpaiHu Ta €BpOIy 3arajiom.

Hanpukinni 1890-x pokiB Ha TepuTopii cydacHoi YkpaiHu OyB cranax 4ymMH pakiB —
HeOe3MEeYHOro sl IUX TBAPHH T'PHOKOBOTO 3aXBOPIOBAHHS, SIKECYTTEBO 3MEHIIMIIO OIS
piukoBux paxiB. Ilicist 3akiHUeHHS crianaxy YyMH MOYald PEIHTPOAYKLIIO PIYKOBHUX paKiB y
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npicHi BogoiiMu. Kpim Toro, 3ryOHuii BILIMB Ha pakiB Maya aBapisi Ha J[MKaHIBCHKUX OYMCHHUX
cropynax y 1995 p. Tomy, MOkHa OodiKyBatH, 110 monyssiiii 4. leptodactylus B Ykpaini MaroTh
pi3HE TOXO/PKEHHS, OCKUJIBKHM JDKEPEeIOM PEIHTPOAYKUIl Oynu pi3HI NPUPOIHI HOMyJsii
BY3bKONAJIMX PaKiB.

JBa exzemiutsipu A. leptodactylus 6ynu 3i0pani B piumi CiBepcbkuii JIoHEIb B OKOIHIIX
Giocraniii XapkiBchkoro HamioHanbHOro yHiBepcurery imeni B. H. Kapasina (c. laitnapu)
y uepBHi 2019 p., TpeTiii eKk3eMIUISIp — B OPEHJI0BAHOMY CTaBKY, 1€ PO3BOAMIIN pPakiB, Ol C.
Jmutpiska XapkiBchkoi oonacti y yepsHi 2020 p.

3i0paHi paku Oyiu miAgaHi MOJIEKY/SIPHOMY aHai3y, 30KpemMa, aMIuTihikoBaHO (pparMeHT
MITOXOH/IPIAJIbHOIO T'€HAa IMTOXPOM-I-OKcUAa3u cyboxuuuus 1. Jlnsi mepeBipkd pe3ylibrariB
IIJIP 3acrocyBanu ejekrpodopes 3 BHKOPHCTAaHHSIM arapo3Horo remo. CeKBeHyBaHHS
npoBouin 3a Cenrepom (Macrogen, Inc.). OTpuMani XpoMaTorpaMu penaryBajid y Iporpami
ChromasPro. BupiBHioBannsi mnposeian B nporpami MAFFT ver. 7. T'eneruuni BiacTaHi
(p-Bincrani) oouncmoBanu B nporpami MEGA 11. ITocnigosrocti JHK mist dinorenernynoro
aHaJi3y 3aBaHTaXWIK 3 6a3u nanux GenBank. dinoreneTnyHe AepeBo MoOyAyBaIH 32 METOAOM
«MakcumalbHa npasnonoaioHicTs» y nporpami IQ-TREE, penaryBanHs nmpoBoiuiiu y mporpami
FigTree.v1/4.4. JlomxuHa OTpUMaHKX 1ociigoBHocTeil — 621-661 nap ocHOB.

dinoreHeTHUHMIA aHaANI3 MATBEPAUB MOP()OJIOTriYHEe BU3HAYCHHS 310paHUX €K3eMIUISIPIB.
Bouu nanexars 10 Buny A. leptodactylus. TeHeTndHa BiACTaHb MK JBOMA MOMYJIAL[ISIMH
cranoButh 0,015 £ 0,003. [Tomryk BLAST mokasas, 1110 ek3eMIutsipu 3 ¢. ['aiinapu HaiOmmxgi 10
nociigoBHocTi KX279349 (®panttisn) — 98,94% 1 99,03%. Exzemrusip 3 ¢. IMUTpiBKa BUSBHUBCS
HaOMKyrM 10 nociaimoBHocti MNS02811 (Dinnsumis) — 99,38%.

OtpuMaHi pe3yibTaTd BKa3ylOTh Ha JOBOJI 3HAYHI TCHETHYHI BIAMIHHOCTI MiX
TOMYJISIiIMA X apKIiBChbKOT 00JIACTI, 1[0 MOXKE CBITUUTH IPO Pi3HE MOXOMKEHHS BY3bKOMAIUX
PaKiB, sIKi MOTPAITMIIN CIOJIM BHACIIIIOK PEIHTPOAYKIIT Ta BiJHOBIEHHS nomyJsiwii y p. CiBepchkuii
Jonerp micis aBapii Ha JIMKaHIBCBKUX OYHUCHUX CIIOPYIaX.

Chuprakova V."% Friedman N. R.

TEMPORAL AND SPATIAL PATTERNS OF MORPHOLOGICAL
INDICATORS OF THE EURASIAN MAGPIE PICA PICA
V. N. Karazin Kharkiv National University, Svobody sq., 4, Kharkiv, Ukraine, 61022
’Museum of Nature Hamburg, Martin-Luther-King-Platz 3, 20146 Hamburg
e-mail: valeriia.chuprakova@gmail.com

The study of geographic variation in body size and body parts provides important
information on patterns of adaptation to different habitats, historical distribution, and ecological
isolation (Benitez-Diaz, 1993). The Eurasian magpie, which currently includes 6 subspecies is
a widespread bird throughout Eurasia (Gill, F., et al., 2020). These birds are habitat generalists,
their wide distribution and ability to adapt to the local environment, allow us to use of magpies as
an object of study in the question of geographical variation. Museum collections are perhaps the
largest source of information for dealing with these kinds of issues (H.F. James, 2017).

We investigated the morphological features of the Eurasian Magpie Pica pica from the
ornithological collection of the Hamburg Zoological Museum — examining variation in time and
space. Our goal was to explore and test for temporal and spatial dynamics of morphological
variation. The greatest amount of material was represented by 5 locations: Sweden, Fehmarn
Island, Northern Germany, Southern Germany, and Spain. It is known from the literature that
the territory of Spain is inhabited by a separate subspecies, and the island fauna can often have
divergent morphological characteristics. We expected that the birds from the island of Fehmarn
and from Spain would differ in morphological parameters from other groups, so our goal was to
test this hypothesis for these locations.
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In this work we analyzed: 493 specimens of adult Pica pica magpies. We selected three
parameters for analysis: beak length, tarsus length, and wing length. Beaks and length of the
tarsus we measured with a caliper (S. Eck, et al. 2011). Data on wing length and information on
location and date of collection we obtained from labels of specimens. Most birds are represented
by 1957-1968 years of collection.

To evaluate the influence of factors such as year, geographic location and sex on wing
length, we used a multivariate analysis of variance ANOVA. To analyze correlations with wing
length, we used the nonparametric Kruskal — Wallis test. We also performed a two — factor
analysis of variance to determine geographic differences in morphological indicators and used
a Tukey test to correct for multiple comparisons

We report an increasing trend in beak length in females over 7 years in a sample of birds
from Sweden. As expected, we found differences between different geographical locations for
all selected morphological indicators of Eurasian magpies, but for males and females such
differences varied between locations. In general, males had significantly higher morphological
indices than females.

Beaks of male magpies from Spain were the smallest in size. For males, we additionally
found a difference in the length of wings of the North German and Island groups, as well as of
the North German and Swedish groups. In other groups both sexes differed by this parameter.
According to the selected parameters, the birds from Fehmarn island almost did not differ from
the birds from the mainland and were most similar to the group from Southern Germany, this may
be due to the history of the island, which separated from the mainland in the 6th millennium BC.
with a strait between them almost a kilometer wide, which is not a significant obstacle for birds.

The magpies from Sweden, showed the most significant variations on the measurements
we examined in comparison to the birds from other locations. Based on current observations, it
is plausible that the morphological differences that distinguish this group from others may have
intensified, potentially providing a means to distinguish subspecies or differentiate subspecies
boundaries, pending additional molecular investigations.

MIKPOBIOJIOI'IA, BIPYCOJIOI'TA TA IMYHOJIOT'TA
MICROBIOLOGY, VIROLOGY AND IMMUNOLOGY

LCembapa M., Mopo3 O., SIBopcebka I'., F'natym C.

BUKOPUCTAHHS BAKTEPISIMU DESULFOVIBRIO SP. MOHIB CYJIBD®ATY TA
HITPATY AK AKIIEIITOPIB EJIEKTPOHIB AHAEPOBHOI'O JUXAHHS
Jlvgiecoruil Hayionanvnutl ynisepcumem imeni leana @panka
eyn. I pywescorozo, 4, m. Jlvsis, 79005, Vkpaina
e-mail: msriana.com@gmail.com

Hembara M., Moroz O., Yavorska H., Hnatush S. USE BY BACTERIA DESULFOVI-
BRIO SP. SULFATE AND NITRATE IONS AS ELECTRON ACCEPTORS OF ANAEROBIC
RESPIRATION. In the media with 3.47 mM SO,> and 1.74-10.41 mM NO;" the sulfate and ni-
trate ions reduction by bacteria decreased 1.3—5.9 and 1.9-3.7 times, respectively, in comparison
with their reduction in the media with only Na,SO,x10H,0 or NaNO,.

Bunmineni 3 TEXHOTeHHO 3MiHEHHMX TEpHUTOpPiil Cymb(aTBiTHOBIIOBANBHI OakTepii
MIPUBEPTAIOTh YBary MOCHIAHWKIB SK TOTCHIIHHI areHTH OYWIICHHS BONHUX 1 TIPYHTOBHUX
cepemoBHUII 3 KoMIUiekcHUM 3abpynuerasaM (Li et al., 2018; Abdulina et al., 2018; Teng et
al., 2019). Li 6akrepii, OKUCHIOWOYM OpPTaHivHi conykn abo H,, y Himax 3 HU3BKUM OKHCHO-
BiTHOBHMM TIOTEHIIIaJIOM Yy TIPOIECi aHAepOOHOTO ANXaHHS BUKOPHCTOBYIOTH, OKpIM CYIb(haTiB,
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1 1HII aKUenTopH €JEKTPOHIB, Taki sk HeOe3MeuHi JUis JOBKLLIS HITPaTH, HITPUTH, OKHCHEHI
(dbopMH BaXKUX METaliB, 3MIMCHIOIOUM TaKMM YHHOM ix aeTokcukaiiro (Barton et al., 2015;
Moroz et al., 2022). V 3a0pyaHeHHX BOIOWMAaxX HAWYaCTIIIEe € KiTbKa MOXKIMBHX aKIICIITOPIB
€JIEKTPOHIB, MOCIJOBHICTh TXHBOTO BiJHOBJIEHHS MIKpOOpraHi3MaMH HEJOCTaTHbO BHBUCHA
(Rosenberg et al., 2014). OKUCHEHI CIOJYKU HITPOreHy (HITpaTH, HITPUTH, OKCUIU HITPOTEHY,
AlleTHJIHITPAaTH) B KIITHHAX €y- Ta MPOKApIOT CIPUYMHSIOTH MEPETBOPEHHS TeMOIIOOIHY Y
METTeMOIIO0IH, YTBOPECHHS KAHIIEPOICHHHX HITPO30CIOIYK, 3MIHIOIOTH IO3aKIITHHHUN Ta
BHYTpilIHbOKIITHHHUN piBHI Cl Ta K', 1110 NpH3BOIUTH 10 €IEKTPOIIITHOIO IucOasiaHcy
(Kuypers et al., 2018). Hirparu 3a BUCOKHMX KOHIICHTPAI[iii 3MIHIOIOTh BJIACTHBOCTI OaKTepii
BIJTHOBJTFOBaJILHOI Ta OKMCHIOBAIBHOI JIJAaHOK UKITY cyiabdypy (Moroz et al., 2020; Moroz et al.,
2021). Metoto po6oTtu OyJ10 10CIIANTH 3aKOHOMIPHOCTI BUKOPUCTaHHS HOHIB Cynb(ary mraMmamMmu
6axrepiit poay Desulfovibrio, BunineHumMu 3 o3epa SIBOpiBCbKe, 32 YMOB OJHOYACHOI HASBHOCTI
B CEpENOBHILI IHIIOr0 akUeNTopa eJIEKTPOHIB — HOHIB HITpaTy Ta OLIHUTH e(EeKTHBHICTH
MOXKJIMBOTO 3aCTOCYBAHHSI I[UX IITAMIB Y TEXHOJIOTIIX KOMIUIEKCHOTO OYMIICHHS JOBKIUISA Bix
CIIOJIYK CYIb(ypy Ta HITPOTeHY.

bakrepii Desulfovibrio desulfuricans IMB K-6, Desulfovibrio sp. Yav-6, Desulfovibrio sp.
Yav-8 Bupouryanu y cepenosumii Kpasiosa-Copokina 6e3 SO,* 32 aHaepoOHUX yMOB YTIPOIOBXK
10 ni6 3a Temneparypu 28-30 °C (I'yassb Ta iH., 2014). I'ycTuna 3aciBy kinituH cranoBuia 0,2 /1.
V cepenoBuie BHOCHIM cTepuiibHi 1 M posuunu Na,SO,x10H,O 3a xonuentpauii 3,47 MM
Ta NaNO, 3a xonuentpauiii 1,74; 3,47; 5,21; 6,94 ta 10,41 MM (BiAMiHHHMX BijJ CTaHIAPTHOIO
Bmicty SO,* y cepeosuii, piBHoro 3,47 MM, y 0,5; 1,0; 2,0; 3,0; 4,0 pasu). biomacy BusHauamm
TYpOIAMMETPUYHUM METOZOM, KOHUEHTpALil Cynb(aTiB i HITPaTIB y KyJIbTypalibHId pianuHi —
crnekrpodoromerpruHuM metonoM (I'yn3p ta iH., 2014).

3asnecennsy cepenosuie NaSO,x 10H,0 taNaNO, 3a pisHuX KOHIEHTpawii criocTepirany
3HIDKCHHS HArPOMADKCHHS OaKTepisiMH 010MacH 31 301IbIICHHSIM BMICTY HITPATiB Y CEPEIOBHIIIL.
biomaca Gaxrepiii y cepenosumi 3 3,47 MM SO,* ta 10,41 MM NO," 3menumiace y 1,4-1,6
pasu, HopiBHAHO Giomacoro, HarpoMaykeHow OakTepismu y cepenosuini 3 NaSO,x10H,O.
EdekTrBHICTb BiJHOBIICHHS OaKTEpisIMU HOHIB CyIb(aTy Ta HITpaTy y cepeqoBuili Juiue 3 3,47
MM NaSO,x10H,0 a6o NaNO, cranosuna 94,5-97,1 1a 95,1-96,8 %, Binnosinuo. ¥ cepenopuiui
3 JIBOMA aKIEeNTOpaMH €IeKTPOHiB BifOyBanocs 3HWKeHHS e(eKTMBHOCTI BimgHOBieHHA SO,
ta NO;y 1,3-5,9 ta 1,9-3,7 pasmn, BI/INIOBITHO, MOPIBHSHO 3 X BiHOBJICHHSM y CEPEIOBHIIII,
sxe mictwio sume SO, a6o NO,. Pisenb BinHownenns NO, Gaxrepismu y cepepoBuIli 3
OJTHaKOBUM BMiCTOM 000X akuenTopis y 1,6-2,6 pasu nepeBuIyBas piBeHb BigHoBneHHs SO,>
, MOXKJIMBO, Y 3B’SI3KY 31 3HAYHO BHIIMM OKHCHO-BIJHOBHUM IIOTEHIIaJIOM HOHIB HITpaTy, HiX
cynb(ary. OTxe, BCTAHOBWIIH, 1110 1ITaMu Desulfovibrio sp. IHTEHCUBHO 31HCHIOIOTH Cy/Ibdar- i
HITpaTPeyKILi0 32 YMOB O/[HOYAcHOT HasBHOCTI B cepesiosuiti SO,> ta NO,". ToMy BOHH MOKYTb
OyTH YCHIIIHO BUKOPUCTAHI Y TEXHOJIOTIAX KOMILICKCHOTO OYUIIICHHS JOBKULIS Bil HEOE3MeUHUX
3a0pyIHIOBAYIB.

Cpuunesa H."?. Ckiska JL.!

AHAJII3 TIOIIMPEHHSA KUJIBLEBOI THUJII TA M’ IKOI THUJII
B YPOXAI BYJIbb KAPTOILII HA TEPUTOPII JIbBIBCHKOI OBJIACTI Y 2022 POLII
'Kuiscoruii nayionanvnuti ynieepcumem imeni Tapaca Llesuenxa, HHL] «Incmumym 6ionozii ma
MeOUYUHUY
eyn. Bonooumupcoka 60/13, Kuis, 01601, Yxpaina
’TOB «Cunzenmay, syn. Kosayvra 120/4, Kuis, 03680, Yxpaina
e-mail: nataliyavorobiova@ukr.net
Hrytseva N., Skivka L. ANALYSIS OF THE SPREAD OF RING ROT AND SOFT ROT
IN POTATO HARVESTS at THE TERRITORY OF Lviv REGION IN 2022. Bacterial diseases


mailto:nataliyavorobiova@ukr.net

Mikpobionoris, Bipyconoria Ta imyHonoris -133 -

are considered to be the limiting biological factor affecting potato production and storage. Potato
blackleg and soft rot caused by Pectobacterium atrosepticum, and ring rot caused by Clavibacter
sepedonicus are among the most significant bacterial diseases affecting potato yield worldwide.
In tested asymptomatic tubers, P. atrosepticum was detected twice as often as the ring rot patho-
gen (2.22% vs 1.38%), despite the less optimal weather conditions for its growth in the Lviv
region. The predominance of P. atrosepticum may be caused by favorable temperature (12.8
-19.6 °C) for the activation of the virulence factors such as pectate lyase.

VYkpaina BKe ICCATKH POKIB TPHUMAEThCS I’ SITIPKA HA CBITOBOMY PHUHKY BHPOOHHIITBA
Kaproruii, nocrynatouucsk Kuraro, Iaaii, PO ta CIIA (FAO). Ha Teputopii Ykpainu KapTOIuio
BHPOIIYIOTh y BCiX 00NacTsAX KpaiHW, OOHAK SK 3 PI3HOI0 IUIOIICIO, BHIUIEHOIO TiX IO
KYIBTYpPY, TaK i OTPIMaHUMH oOcsTaMu BUPOOHUITBA. JIbBIBChKa 00JIACTh MIITHO 3aKpilmiach
y Tpiiimi obmactei YkpaiHU 3a TUIOMICI0 BHUPOOHMIITBA KapTOILIi, sIKi caramm 95,5 Tuc. ra Ta
oOcsiraMu BUPOOHHUIITBA, IO CTaHOBMIN 16813,6 Tre. m. y 2021 pori, BiINOBITHO O JaHUX
JHepxaBHOI cTaTUCTUKH YKpaiHu. JIiIMITyIo4MM YMHHHKOM, IO BIUIMBAE Ha BHPOOHHITBO Ta
30epiraHHsi KapToIuli BBaXKaloTh OakTepiayibHi XBopoOu. IHpekuii GakrepianbHOI eTiosorii He
KOHTPOJIIOIOTHCS 3ac00aMU 3aXHCTy, a Mpo(iJaKTHKa 3aCHOBAaHA HAa BHKOPUCTAHHI SIKICHOTO
CaJIMBHOTO MaTepiaiy, (iTocaHiTapHUX YUCTKaX Ta Ae3iH¢ekmii ckianiB i TexHiku (Charkowski,
2020). o nommpeHux OakrepiaqbHHUX iH(EKILiH KapToIUl Halexarh YOpHa HDKKa 1 M’sKa
THHJIb 30yIHUKOM sIKO1 € OakTepii Pectobacterium atrosepticum, Ta KijlblieBa THUIb CIIPHYHHCHA
6axrepissmu Clavibacter sepedonicus (I'Bo3msk, 2011). IomupeHicTh O€3CHMITOMHUX 1HBA31H
30yIHUKIB THHJIEH KapTOIUTI HE JO3BOJISIE Bi3yalbHO OLIHWUTH MapTii HACIHHEBOTO Marepialy Ha
MIpPEeaMET PU3HKY OaKTepialbHIX XBOPOO, IO IMiJKPECITIOE BaXKIIUBICTh CKPHHIHTY 1 MOHITOPHHTY
iH(pIKOBAaHOCTI ypOXaro M TPOTHO3YBaHHA IX PO3BHUTKY 1 IUIaHYBaHHS (iTOCaHITapHUX
3ax0liB 3 METOI0 MiHIMi3alii BTpaT BpoXKaro. METOI HAIIOTO JOCHIKEHHS OyJI0 MPOBECTH
aHaJi3 MOIMMpPeHHs 30yIHUKIB M’ SIKOT THHIIII Ta KUTBIIEBOI THHJIL B YpOXkai KapTOILTI Ha TEPUTOPIi
JIsBiBCBHKOI oOmacti y 2022 pomi. O6’ekramu gocmimkeHs Oyau 360 Oynp0 kaprormmi Oe3
cuMnToMiB iHdekuii, Biniopani Bixnosigno JCTY 4014-2001. HasHicTh 30yTHHKIB BU3HAYAIH
iMmyHoXximiuHIM MeTonoM (Sandwich-Bapiant) DAS ELISA 3 BUKOpHUCTaHHSIM KOMEPLIHHUX TECT-
cucteM LEOWE® Standard Complete Kit (HiMeuurna) BiqmoBigHO 10 iHCTPYKIIii BUPOOHHKA.
Po3paxyHOK BiJICOTKOBOTO TOIIMPEHHS TH(EKINT mpoBoAwan 3a ¢opmyior: n/Nx100%, ae n —
KUIbKICTh ypaskeHuX Oyib0, N — 3aranbHa KiibkicTs Oynb0 (Joko, 2016). Haiibinbia KinbKicTh
omafie y JIbBIBCHKIM 0051acTi 3a Mepioa KapTOILUITHOTO CE30HY criocTepiranacs y aumHi — 128,1
MM Ta BepecHi — 161,1 MM, mo cranoButh 8§1-120% Bixg Hopmu. CepenHs TemMmeparypa 3eMii y
mepioz mocaaku, BereTamii Ta 30opy ypoxaro Oyma Big 12,75 °C y tpaesi 1o 19,55 °C y cepnHi.
Taki TemmeparypHi MOKa3HUKH € HAOMIKECHUMH IO ONTUMAaNbHUX st pocTy C. sepedonicus —
18-24°C i MeHIII CIPUATIUBUME IS pOCTY P. atrosepticum, TS SIKOT TEMITEPATYPHUAN OIITUMYM €
umM (Pietraszko, 2018). Oxgrak, akTHBAILisA TeHIB, 0 KOAYIOTH JesKi ()aKTOPH BipyJIEHTHOCTI
P. atrosepticum, 30kpeMa TeKTaTIia3u, MaKCUMalIbHO BinOyBaeThesl 3a Temmeparypu 15-17°C
(Kaczynska, 2021). BianoBigHo 10 OTpUMaHUX pe3yibTaTiB, 30y THUK MOKpOi THIIIL P, atrosepticum
JICTEKTyBaBCs B/BIY1 yacTimie 3a 30ynHuKa Kinbiesoi rouii C. sepedonicus: 2,22% nipotn 1,38%.
OtpuMaHi AaHi JO3BOJSIOTH MPHUITYCTHTH, IO TIEpEeBaKaHHs y JOCIIKEHUX 3pa3kax KapToIuli
ypoxaro 2022 poky y JIbBiBCBKil 00nacti P. atrosepticum Moxke OyTH 3yMOBJICHE CIIPUSTIUBUMHU
HOTOJITHUMH YMOBaMH JUIsi aKTUBALIT (akToOpiB BIpYJIEHTHOCTI 30yAHUKA YOPHOT HIKKU 1 M’SKOT
THUIT, & TAKOXK MOXKYTh OyTH BUKOPUCTAHHI JJIsl TUIaHyBaHHsI (pITOCaHITApHHUX 3aXO/IiB T 3aXOIIB
o0 ne3ingexuii oomaaHaHHs Ta Miclb 30epiraHHs ypo)kato KapTOoIlIi 3 METOO MOTIePEKEHHS
MTOITHUPEHHS XBOPOOH.
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BIIIMB EKCTPAKTIB KBITOK HEMEROCALLIS FULVA
HA BAKTEPII BACILLUS SUBTILIS
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Kuzeliak Kh., Yavorska H., Vorobets N. EFFECT OF HEMEROCALLIS FULVA
FLOWER EXTRACTS ON BACILLUS SUBTILIS BACTERIA. The antibacterial activity of
water-ethanol extracts from Hemerocallis fulva flowers was evaluated against Bacillus subtilis by
measuring the zone of inhibition. A pronounced antibacterial effect of 95 % water-alcohol extract
of H. fulva flowers with an inhibition zone of up to 20 mm was established, similar to calendula’,
eucalyptus’, sage’, comfrey’ tinctures, as well as rotocan and chlorophyllipt.

JlikapcbKi pOCIMHHM 3/1aBHa BHKOPHUCTOBYIOTH SIK JpKepesio (i3ionoriyHO-aKTHBHUX
CIIOJIYK, IO € IOITYJIIPHUM HAapOIHHUM 3ac000M JIIKyBaHHS 3allajbHUX 3aXBOPIOBaHb. JIiniiHKK
pynyBaruii (Hemerocallis fulva L.), kBiTH, THCTS Ta KOPeHEOYIEO0H SIKOTO, € I[IHHOIO JIIKapPCHKOO
CHPOBHHOIO, TIIbKH TOYald AOKJIAJHO BHBYATH. 3IaBHA BiJJOMO, IO HACTOSHKH KBITOK 3
TUTIHHIKA MalOTh 3HEOOIIOI0i, TPOTUCYIOMHI, TOHI3YIOi, IPOTHU3AMANbHI 1 PaHO3aroBaJIbHI
BJIACTHUBOCTI, HOTO BUKOPHCTOBYIOTH UISA JIIKyBaHHS JAeEIpecii, 6e3COHHS, 3amaJbHUX IPOIIECiB
B rirexonorii (Moty3enko, 2016). BuspneHno HEHpOTPONHY Ta TIiOTIIKEMIUHY Jif0 €KCTPAKTiB
kopeHiBe H. fulva (Mapummun, 3apidanceka, 2016). 3 Hemerocallis spp. BHAUIAIOTH Di3Hi
CHONYKH: XpU30(aHoi, MeTHIPeTH, 1,8-TUriapoKcH-3-MeTOKCH-aHTPaXiHOH Ta PeiiH, sIKi MaroTh
aHTUOAKTepiiHI BIACTHBOCTI WIOAO0 TPAMIO3WTHBHUX 1 rpamHeratuBHux Oaxtepiid (Tawfik
et al., 2022). BcraHoBiieHO, 10 €KCTPaKTU 3 JUCTKIB Hemerocallis citrina i H. fulva mawothb
nporubaKkTepiiHy akTHBHICTH (SIBopchka Ta iH., 2022). [IpoTe BIIIMB eKCTPakTiB KBITIB 3 H. fulva
Ha Bacillus subtilis He BUBUEHO.

Mertoto pobotu Oyii0 BU3HAYUTH in Vitro BIUIUB BOJHO-€TaHOJBHUX EKCTPAKTIB KBITOK
Hemerocallis fulva L. na 6axrepii Bacillus subtilis.

Jis nocTiKeHHST BUKOPHCTOBYBaJ M BOTHO-CTAHONBHI €KCTPAaKTH 3 KBITOK H. fulva.
Ksitn, sxi BigOupamn y gasy UBITIHHS, BUCYITYBaJH 0 MOBITPSHO-CYXOTO CTaHYy, IOAPiOHIOBAIH
B MEXaHIYHOMY MIIMHKY, IIPOCIIOBalMi HAa CHTI 3 JiaMeTpoM 3 MM 1 BHKOPHCTOBYBAH IS
MIPUTOTYBaHHS €KCTpakTiB. BoxHo-etanoneHi (BE) BuTskku rotysamu 3 20, 60 1 95 % etanonom
METOJIOM HACTOIOBAaHHS («Marlepallii») B TEeMHOTI ynpoaoBxk 14 ni6. EkcTparyBaHHS TPOBOIUIN
BiAMOBIHO 10 BUMOT JlepkaBHol hapmakonei Ykpainu (CIiBBIIHOLICHHS HABa)KKA:EKCTPAreHT =
1:20 (maca, 1/00’em, mi1).

AnTHOaKTepiiiHy akTHBHICTH 1on0 Bacillus subtilis VKM B-408 Bu3Hauamum MeTo0M
mudysii B arap 0,2 M1 €KCTpaKTy, 3 BUKOPUCTaHHIM MOAM]IKaIil JTyHOK, BUMIPIOIOYH JiaMeTp
30HHM 3aTPUMKH pocTy. KynbsTypy BBaskaJld 4yTJIMBOIO JI0 Jii JIOCTIDKYBAaHOTO EKCTPAKTY, SIKIIO
30Ha iHriOyBanHs Oyna Oinbmie 10 MM. SIK KOHTPOJIb BHKOPHCTOBYBAJIM BOAHHUHM €TAHON Y
xoHnenTparii 20, 60 195 %, a Takox JlikapchKi GOpMH HACTOSTHKH 3 KaJICH TYJIH, €BKAJIIITY, IABII,
xkuBokocty (TOB «/IKIT ®apmaneBTndna dadpukay», Kutomup), porokany (AT «JIlyorudapm»,
[MonTaga) i xmopodininty (ITAT «ammadapm», JIbBiB), KyIIieHi B anTeKax.

Bcranosneno, mo 20 i 95 % BomHO-eTaHONBHI ekcTpakTd 3 H. fulva mMann 3Ha4HY
iHTi0YyBaNbHy 1if0 010 O6akTepii B. subtilis, CHPUUNHAIOUN 30HH 3aTPUMKH pocTy 110 20 MM, Tozi
SIK HACTOSIHKH KaJIeHAY/H, POTOKaHy 1 )HUBOKOCTY — 110 15 MM. JlocuimKeHHAM BCTaHOBJIECHO, 110
HACTOSIHKH 3 €BKAJIITY, MIaBMii i XJIOpoiNinTy CIPUYUHSIIN 30HU 3aTPUMKH POCTY JI0 25 MM.

OTKe, BOAHO-ETAHONBHI €KCTPaKTH 3 KBiTiB Hemerocallis fulva cipuduHsIIN 3HAYHHHA
iHriOyBanbHUi BIUIMB Ha Oaktepil Bacillus subtilis #, 04eBUAHO, € MEPCIEKTHBHUMHU LIOJIO
MO/IJIBIIOTO BUBYEHHS iXHIX aHTHOAKTEPIHHUX BIACTHBOCTEH.
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BJIACTUBOCTI AKTUHOBAKTEPIN, BUJIJIEHUX 3 BIJIBAJIY LIEHTPAJIBHOI
35ATAUYBAJILHOI ®ABPUKU «YEPBOHOI'PAJCHKA»
Jlvsigcokuil HayionanvHull yrieepcumem imeri leana Opanka
syn. I pywescokozo, 4, m. Jlvgis, 79005, Yxpaina
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Melnyk M., Mandziuk Y., Meniv N., Halushka A., Hnatush S. PROPERTIES OF
ACTINOBACTERIA, ISOLATED FROM CENTRAL ENRICHMENT FACTORY “CHER-
VONOHRADSKA” SPOIL HEAP. Actinobacteria, isolated from Central Enrichment Factory
“Chervonohradska” spoil heap, contain meso-diaminopimelic acis in their cell walls. 0.2 mM
copper sulfate partially inhibits the growth of isolate CEF-15. Growth was not observed at salt
concebtration 1.7 mM. Growth was only partially inhibited by lead nitrate at concentration which
was for 5 times higher than maximal concentration in the spoil heap.

Bigxonu Byniieno0yBHOT IPOMUCIIOBOCTI € HEOE3IIEUHIMHU JIJIsl )KUBHX OPTaHi3MiB, TOMY IO
MICTSTh 3HAUHY KUIBKICTh BaKKuX MertaniB. CyOcTparyu Bigsany LleHTpanbHOi 30aradyBaibHOL
(dabpuku “UepBoHOrpajcbka” XapaKTepU3yIOThCs HU3bKMM BMICTOM OpraHiYHUX pedoBHH (1—
2%), HEe3aJOBUIBHUMH TiIPOJIOTTYHUMH Ta arpOXiMiYHUMHM ITOKa3HUKaMHu. BMicT HOHIB BaKKHX
MeTaltiB y Oararo pasiB nepesuinye ['JIK, BogHi CTOKHM 3 BijBally MalOTh BUCOKY KHCIIOTHICTb
(pH 2,7-3,5) 3a paxyHOK yTBOpPEHHS Cy/b(aTHOI KMCIOTH BHACIIZOK OKUCHEHHS Hiputy (1-4%)
(Ky3pMmimmna Ta iH., 2014).

Ckiag MiKpoOiOTH MOPOAHUX BIJBAJIIB 3aJISKUTh Bl (i3MKO-XIMIYHUX XapaKTEPUCTUK
CKJIQJIOBaHOI IOpPOAM, /K€ MIKPOOPraHi3MH pPYHHYIOTh MiHEpajH, YTBOPIOIOYH KHUCJIOTH
Ta TEPEBOSIUM 30JIbHI EIEMEHTH y JIOCTYITHI JUIS pelTy OakTepiil Ta BUIIMX POCIUH (OpMH
(Surridge et al., 2009).

I3 mopomHoro BimBamy IleHTpanbHOi 30arauyBanbHOi (abpuku ‘““UepBoHOrpanchka’
BUAIICHO 2 130JI9TH aKTUHOOAKTEpid, sIKi YTBODIOIOTH TMOBITPSHMH 1 (QparMeHTOBaHUI
cyOcTparHuil Mineniid. Pesymsratm mociimkens nokaszamu, mo i3omat CEF-15 yrBoproe
IIOBEPXHEBI KOJIOHIT HEeNpaBHIbHOT (POPMHU pO3MIpOM 2—9 MM, NEPEBAXKHO 3 IUIOCKUM IpOodiiem.
[30onaT CEF-16 yTBOpIOE MOBEpXHEBI CyXi HENMpo30pi MaToBi KojoHil. OOHBa 130JIATH MICTATH
Me30-TMaMiHOMIMENTIHOBY KUCIIOTY Y CKJIai KIIITHHHOT CTIHKH.

IIpomucnosi Binxoau YepBoHOTrpaaChbKOro TipHHYOIPOMHCIOBOTO PalOHY, SK-OT BaKKi
METaJIH, CIIOITYKH CYJIb(YpY TOLIO, € OCHOBHUMH JKEPEIaMH 3a0pyTHEHHsI IPYHTIB Ta HOPYIIYIOTh
€KOJIOT1YHy piBHOBary 1ux tepuropiit (Cuca, Msikymr, 2020). HasiBHICTh TOKCHYHUX METAJIB Yy
IPYHTI MOXXE CEpHO3HO MPUTHIYYBaTH Oi0ETpajallifo OpraHiuHUX 3a0pyJIHIOBAYiB, CTAHOBUTH
pU3MKH Ta HeOe3neKy Juis Jitonei 1 ekocucremu (Wuana, Okieimen, 2011). BonHouac, TepuTopii,
3a0pyIHEeHI BOKKUMH METaJaMH, € JDKEPEJIOM TOJEPAHTHUX MOy MIKOPU3HUX TPHOIB,
aKTHHOOAKTepil, pu3ochepHUx OakTepii, sKi BIUIMBAIOTH HA PYXJIUBICTh MIKPOEJIEMEHTIB Ta iX
noctynHicTh (Hanus-fajerska et al., 2015).

Hocnigumu BrummB kynpyMm(Il) cynbdary i mmomOym Hitpary Ha izomstr CEF-15. 3a
KOHIIEHTpalii Kynpym cynbdary 0,2 MM criocTepirajiv IpUrHideHHs pocTy OaKTepii, MOYMHAIOYH
3 apyroi no6u. 3a HasBHOCTI 1,7 MM 1 OijbIIe CoMi POCTY HE CIOCTEpiraiy.

[3omsat CEF-15 BUSBUBCSI HEUYTIMBUM JI0 IUTFOMOYMY Y KOHLEHTPALIsX, SIKi BUSBICHO Y
Bigsaii [[3®. YacTkoBe iHriOyBaHHS POCTY CHOCTEpIraiu JIMIIE 3a KOHIEHTpALil MeTaly, sKa
y 5 pasiB mepeBHIye MaKCUMallbHY KOHIICHTpalito y Bigsaii. Ileil i30T BUSBUBCS 3HAYHO
CTIHKIIINM J10 TUTFOMOYM HITpaTy, HiX OakTepii, BUIIICHI 3 KOHTPOJIBHOTO 3pa3ka Oijst BinBaiy. Lle
Moske OyTH HacJIiIKOM ajanTaii abo CeJIeKTHBHOTO BiIOOPY CTIMKHX OPTaHi3MiB y 3a0pyTHEHOMY
BO)XKMMH METaJaMH CEPeIOBHIIII.
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Nefodova A., Dovhyi R., Svatetska V., Pasichnichenko M., Rudyk M. CHARACTER
OF THE ACTIVATION OF MONONUCLEAR PHAGOCITES UNDER THE CONDITIONS
OF THE DEVELOPMENT OF DIFFERENT MODELS OF ALZHEIMER’S DISEASE IN
RATS. Alzheimer disease (AD) is most common neurodegenerative disorder worldwide. AD
pathogenesis is complex and includes chronic neuro- and systemic inflammation, which are con-
sidered promising therapeutic targets. It necessitates using most appropriate animal models of AD
for the deep insight into these processes. Comparative assessment of disease manifestation and
metabolic profile of mononuclear phagocytes in rats with AR 1-40 and Ap 25-35 induced AD
models revealed that AR 1-40 but not Ap 25-35 induced model recapitulates cognitive impair-
ment, dopaminergic neuron loss and inflammation, which are characteristic for the clinical AD
course.

XBopoba AnbireiimMepa (XA) — 1ie HAHNOIUPEHIIIUN XPOHIYHUI HEHpoiereHepaTuBHUI
po37aj 31 CKIIaHUM 1 He J10 KiHIIS OCIKEHUM [1aTOTeHEe30M, Ha KU cTpaxae Oubie 47 MITH
JFONCH y BChOMY CBITI. Y Mipy cTapiHHs HaceaeHHs miaHeT 10 2050 poKy OuiKy€eThCs 301TbIICHHS
KiJIbKOCTI Jifoferd 3 XA Oinbiie, Hix Brpuui. Lle akryanizye eKcriepuMeHTalbHI JOCHIPKEHHS 3
po3immdpyBaHHS MEXaHi3MIB iHiliFOBaHHS XA 1 MOUIYKY HOBHX TCPAINICBTUYHUX MIIICHEH IUIs
ii nikyBaHHs. BukopucTaHHS TBapMHHHX Mozeied XA, 3aCHOBaHMX Ha iHTpauepeOpasbHOMY
yBeleHHI Oera-aminoiny, € OZHMM 3 Takux miaxoaiB. HelposamaseHHs 3 IPOrpECHBHUM
PO3BHUTKOM CHUCTEMHOTO 3allaJIeHHS € OJHMM 3 BaXXIMBHX KOMITOHEHTIB marodizionorii XA.
MoHoHyKIeapHi (aronuTH — KIIOYOBI €()eKTOPHI KIITUHH HEHPO- Ta CHCTEMHOTO 3alajieHHS.
[Mormynsiiist MOHOHYKJIEaPHUX KIIITHH, 110 Oepe y4aTb Y PO3BUTKY HEHpo3anaaeHHs, CKIIaIaEThCs
3 MiKponiIii (pe3uIeHTHUX MakpodariB MO3Ky ) 1 peKpyTOBaHHUX 3 HeprdeprIHOi KPOBI MOHOIIMTIB.
[Ipo3ananpHa akTHBaIls HMX KIITHH € NPUBAOIMBOIO TEPAIIEBTHYHOIO MILLIEHHIO JUIS JIIKyBaHHS
3aXBOPIOBaHHS, M0 NOTpeOye MOMIMOICHOr0 BUBYCHHS iX (YHKIIOHAJIBHOTO CTaHy, y T.Y. 3
BUKOPUCTAHHSIM TBapUHHUX Mojelneil. MeToro Oyiio IpoBeCTH MOPIBHSIIBHY OLIHKY XapakTepy
aKTHBalii MOHOHYKJIEApHUX KIITHH y IIypiB 3 XA, IHAYKOBaHOIO YBE/IEHHSM OeTa-aMinoiny
(AB) 1-40 Ta 6era-aminoiny 25-35.

XA MojenroBaaM UUIIXOM iHTpauepeOpanbHoro BBeneHHs AP 1-40 ta AP 25-35.
Po3BHTOK 3aXBOpIOBaHHS KOHCTAaTyBaJIM 3a IOBEAIHKOBUMM TecTamu (y1abipuHT bapHca),
piBHEM HaKONMYEHHS y TiNOKamIli Oera-amiyioiga i Tay-npoTeiHy, a TakoX piBHEM 3aruodedni
nodamiHepriyHuX HeWpoHiB. DyHKIIOHANBHUA CTaH MIKPOINIii Ta IHUPKYJIIOIOYMX MOHOLIUTIB
XapaKTepu3yBaJii 3a (harolUTapHOI0 aKTHBHICTIO, OKCHATHBHUM METa0O0Ii3MOM Ta EKCIIPECIE0
(eHoTHIIOBUX MapkepiB nomspuzoBaHoi akrusauii CD86 Ta CD206, siki BU3HAYaJld METOAOM
MIPOTOYHOT IIUTOMETPIi.

Po3zButok XA y tBapun 3 AP 1-40-inmykoBaHO0 XA XapakTepu3yBaBcs BHPa3HUMH
KOTHITUBHUMHM TIOPYLIEHHSIMH, HaKOIMUEHHsM AP 1 Tay-poTeiHy B TillOKaMIi Ta 3aruoOeiro
nodaMiHepriyHuX HeWpoHiB. DyHKIIOHAIBHMH CTaH MIKpOIIi BKJIIOYaB MOCUJICHHS
€HJIOLUTApPHOI aKTUBHOCTI Ta OKCHIATUBHOTO MeTaboii3My B CEpeHbOMY Y 5 pa3iB MOPIBHSHO
3 KOHTpOJIEM, JOcTOBipHE nocuieHHs ekcrpecii CD86 Ta CD206. ¥V TBapuH 3 €0 MOJACIIIIO
CIIOCTEepirajiy He3Ha4YHe 3HWKEHHS (harolMTapHOro iHIEKCY MOHOLIUTIB OAHOYACHO 3 TOCHIICHHSIM
OKCHJIaTUBHOTO MeTaboi3My BJBidi, HOPIBHSHO 3 KOHTPOJEM, a TaKOX ICTOTHE MOCHIICHHS
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piBas excmpecii CD206. YV TtBapun 3 AP 25-35-iHmykoBaHoro XA 3apeecTpoBaHO ciaOri
KOTHITHBHI OPYIIEHHS Ta MEHIINI PiBEHb BTPaTH Ao aMiHepPTiYHUX HEHPOHiB, TOPIBHIHO 3 AP
1-40-ianyroBanoro XA. [Toka3aukn (haronmutTapHOI aKTHBHOCTI Ta OKCHIATUBHOTO METa0O0Ii3My
MIKpOIJIil TBApHH 3 Ii€}0 MOIEIUTIO HE BiIPI3HAINCH Bl KOHTPOIBHOI TpynH, excrpecis CD86
Oyna 3Ha4YHO 3HIDKeHA. [T MOHOLMTIB IUX TBapHH OyJ0 XapaKTepHUM 3HA4YHE MOCHIICHHS
(aronnTapHOi AKTUBHOCTI 1 OKCHIATUBHOTO METa0ONi3My Ta BiICYTHICTh JOCTOBIPHUX 3MiH Y
piBHI ekcripecii qociimKkeHnX (peHOTHIOBUX MapKepiB.

VY CyKyHHOCTI pe3ysbTaTé HPOBEACHUX NOPIBHAIBHUX TOCIIIDKEHBb CBiI4aTh MpoO Te, IO
OimpIn Bupa3Ha MaHipecTamis XA y mypiB 3 AP 1-40-iHAyKOBaHOIO MOJEIUTIO ACOIFOETHCS 3
MpO3analbHUM XapaKTepoM aKTHBAIii MiKpOTIIii, a peHOTHUITOB] Ta METabOJIUHI XapaKTePUCTHKH
OUPKYIIOIOUNX  (HarommTiB BKa3ylOTh Ha iX TrinodyHKHi0, iMOBIpPHO, OMOCEPEIKOBaHY
MI€JIOITHUMH CYIPECOPHIMH KIIITHHAMH Ta/abo iX MeTaOollivHe BHUCHAKEHHA Y TMpOIleci
XPOHIYHOTO CHCTEMHOTO 3amajieHHsA. AP 25-35-inaykoBaHa XA He BIITBOPIOE THIIOBY KIIHITHY
maToQi3ioorio 3aXBOPIOBAHHS.

Hpuayusknii C.

BHYTPIILIHBOYTPOBHE 3APAXXEHHS BIPYCOM PYBEJUIA
B ITEPUHATAJIBHOMY ITEPIOAL
Menimononvcwrutl 0eporcagnull nedazociunutl yHisepcumem im. b. XuenvrHuybkoeo
eyn. 'emvmancoka, 20, m. Menimonons, 72300
e-mail: priluckijsergej356@gmail.com
Prylutskyi S. INTRA-UTERINE INFECTION WITH RUBELLA VIRUS IN THE PERI-
NATAL PERIOD.

BHyTpimHb0oyTpoOHi iH(pEKIIIT € HeOe3MeUHUM MEXaHI3MOM 3apaXkKEHHS Ta IPOrPeCcyBaHHs
PI3HOMaHITHUX MATOJIOTiH y Marepi Ta MUTUHM B PaHHIX mepiogax ii oHToreHe3y. Cepes Takux
MaTOreHiB MOXYTh OyTH MIKPOOHI KyJIbTYypH PI3HHX THIIIB: BIpYCHI, OakTepialibHi Ta Hapa3uTapHi.
Cepen OakrepiallbHUX KYJIBTYP pe3epByapOM IEPHHATAIBLHOTO 3apayKeHHS MOXKYTh OyTH BHUAM
Mycobacterium tuberculosis, Treponema pallidum — 30ymHuKE cudiTicy Ta TyOepKyInO3y,
BIPYCHHUX KYJBTYp reprecoBipycH, Bipyc PyOerna (30yHUK KpacHYXH), IIUTOMErajoBipycH Ta
iHmr. Coucok iH(eKii, Ki MOXKYTh BpaXKaTH TUTHHY BHYTPIIIHOYTPOOHO JOCTATHHO BETUKHIA
1 He 0OMEXY€EThCSI TIEPETIKOM BHIIIE.

Py6enna € PHK-BmicHMM, aHTPOIOHO3HUM BipycoM 3 poay Rubivirus, Bipyc 30ymHHKA
KpPacHYXH € €IMHUM 3 TOTaBipyCiB, 1[0 HE MEPENacThCsl WICHUCTOHOTMMH TPaHMICHBHO, a Mae
3[IaTHICTh JI0 aePOTEeHHOTO MEXaHi3My Tepeadi. Yci BifioMi mramu Bipycy Py0Oera BigHOCSThCS
JI0 OJIHOTO CEepOTHIy, aHTWUTEHHI Bapiamil JAii Ha OpraHi3M y BCIX INTaMiB OJHAKOBI Ta Mae
MOMIpHY FeManIIOTHHYIOUY aKTHBHICTh. Y HAaBKOJHMIIHBOMY CEPEIOBHILI BipyC HE CTa0iIbHUM,
BiJIOyBa€eThCs MIBHUKA IHAKTUBALLIS TiJ BILIMBOM YD-NpoMeHiB, Ae3iH(EKTaHTIB Ta HArPiBaHHS.
Hwusbki TemniepaTypu rapHO BUTpUMYE, 371aTeH 30epirarucs mpu -10 — 20°C.

MexaHi3M 3apakeHHs TUIOAY Ta MPOrpecyBaHHs BHYTPIIIHbOYTPOOHOI iH(DeEKIIT Moxe
BiJOyBaTUCs KijbKOMa HIISIXaMHU: MOTPAIUISHHS BIPiOHIB Yepe3 IUIAICHTY BHACIHIZOK Bipycemii
Marepi (IXHE PO3MHOXKEHHS TaM TPHU3BOAUTH JO YIIKOJPKEHb TiCTOJNOTIYHUX YTBOPEHb,
KPOBOHOCHUX Cy/IUH, IPiOHUX (hOPM HEKPO3Y, BHACIIIOK HOPYIIYETHCS TPOdiKa IOy Ta BHHUKAE
TIMOKCHYHUI CTaH), TPOHUKHEHHs BIPIOHIB y TKAHWHM IUIOAY 3 IUIAIEHTH (BipycH iHTiOYIOTH
MITOTUYHUH MO OKPEMHX KIITHHHHUX MOMYJALiii eMOpioHY, siKi 0COOJMBO MalOTh aKTHBHUI
MITO3, caMe TOMy O3Haka ae(eKTiB IuIoay Oyae BH3HAYATHUCS HA SIKY CTalil0 OpraHOTCHE3Y
npunajae iforo 3apaxeHHs), iHpiKyBaHHs BipycoM (iOpoOnacTiB, sKi HAMPAIbLOBYIOTh 1HTIOITOP
KIITUHHOTO POCTy (BHACHIZIOK 4OTO 1 BiOYBa€ThCsl HEPIBHOMIPHHN PICT TKAHUH B OKPEMHX
OpraHax, pO3BHTOK BPO/KCHHUX Baj). Y BUMAJKY Ii3HBOTO NEPHHATAIBHOIO 3apa)KEHHS ILUIONY,
y AWTHHU € BIAcHI [gM, 1110 YTBOPIOIOThCS Ta BUSIBIISIOTHCS ITICIST HAPOMKESHHs AUTHHU. BoHU
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LUPKYITIOIOTh MPOTIATOM TEpIINX 6-8 MICAIIB IMICIAS HApOMKECHHS, TAKUM YMHOM HasBHICTH Y
JUTHHM aHTUTIN Kinacy IgM xapakTepusye Npo HEepeHeceHy BHYTPIIIHBOYTPOOHY KpPacHYXY.
Bipyc Py6emna mpoBokye po3BUTOK HeOe3MeUHO1 XBOPOOH KPAaCHYXH, III0 MOKE Oy TH JIETAIEHOIO
JUI IOy B YMOBax IIEPHHATAIFHOTO 3apaKEHHS Ta MpOrpecyBaHHA i1H(EKIl, MIIIXoM
ypakKeHHSI OKpEeMHUX OpraHiB. BHCOKHMI BiICOTOK pH3WKY iH(IKyBaHHS Marepi Ta sIK HACIiIOK
1 HOBOHApO/KEHOTO 3a YacOBUM Jiana30HOM BifOyBaeThcs 3a3BHYail B MEPUIMHA TPUMECTD
BariTHOCTi. B maHoMy BHmazKy maToreHes HO30JIOTii MOXE BHKJIIMKATH BUKHICHB, HAPOKECHHS
MepTBOI AUTHHU ab0 PO3BHUTOK KIIIHIYHOI KapTHHH BPOMXKECHOI KpacHYXH — I'PyNH CEpHO3HHX
CHMIITOMIB, II0 BIUIMHYTh Ha MOJAJIBIINIH HMOCTEMOpiOHAJBLHUI OHTOTE€HE3 OCOOW: INIyXOTa,
Kartapakra, nereHepanis CCC, rematut, Mikporedaiis, 03HaKH IECTPYKTHBHOTO IOPYIICHHS
HC, omopHO-pyX0OBOTO amapary.

Xanuk 10., Myapuxk 5., 3sip I'.

BUJUIEHHS TPYHTOBUX MIKPOOPT AHI3MIB-BIOJECTPYKTOPIB
TPUXJIOPOLITOBOI KUCJIOTU
Jlvgiecoruii Hayionanvruti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: yurahanuk43@gmail.com

Hanyk Y., Mudryk Ya., Zvir H. ISOLATION OF SOIL MICROORGANISMS-BIODE-
STRUCTORS OF TRICHLOROACETIC ACID. Biological degradation of TCA by microor-
ganisms and their enzymes is one of the ways to detoxication of chlororganic xenobiotics. The
possibility of isolation of microorganisms which are potential destructors of trichloroacetic acid
from soil was demonstrated.

[anoreHoBaHi CIOJYKHM MalOTh LIMPOKE 1 PI3HOMAaHITHE IIPAKTUYHE 3aCTOCYBaHHS
y TMPOMHCIOBOCTI SK PO3YMHHMKHU, ILIACTH(]IKATOpH, MECTUIHMIN, NOOaBKH 10 IMajbHOTO,
AHTHUIIIPEHH, a TAKOXK Yy (apMallil sk BUXiJHI PSYOBHHU Il OTPUMAHHS JTIKAPCHKUX TpernapariB.
e criiiki no Oioxerpananii KCeHOOIOTHKH, SIKI MOTPAIUISIOTH Y HABKOJIMIIHE CEPEIOBHIIC Y
BUCOKHUX KOHIICHTPAIIisIX, 1110 CTBOPIOE 3HAUHI PU3UKH JJIsl JOBKIJLISL Ta 3710pOB’ s JItofieit 30Kkpema
(Ekambaram, 2017; Agrawa, 2015; Wu, 1999). Ix BusBIAIOTS y IPOMMCIIOBUX CTi4HUX BOJAX i
BOJIHUX €KOCHCTEMaX, BOHH MOXKYTh MIrpyBaTH B IiJ[3€MHI JpKepesia, HAaKON1yBaTHCS B 0Ca/iaX
oKeaHiB, o3ep, piuok (Heidarrezaei, 2020).

HuxnopornroBa ([IXO) Ta TpuxioponroBa (TXO) KHCIOTH € HaWMOMUPEHIINMHU
raJloreHOBaHUMH KUCJIOTaMH, BUSIBIICHUMH Y BoIHUX Jukepenax (Kadmi, 2016). HaiiBaxxnuBirioro
rajy33i0 3acTOCYBaHHS TPUXJIOPOILTOBOI KHUCIOTH € BHKOPHUCTaHHS 11 HATpi€BOi COJi sIK
repOinuay 3araabHOI aii A7 0OpOTHOM 3 OJHOMOJBHHMHU 1 ACAKUMHU IBOJOJIBHUMHU Oyp’ssHAMH
B TIOCIBax IyKpOBOTO Oypsika, 0aBOBHU, MOPKBH, JIbOHY, IIMOYIIi, TOPOXY, COHSIIHHUKA, & TAKOX
y camiBHUITBI, (hapmakoioriuniii npomucioBocti (Kypra, 2013). Bceranoeieno, mo TXO y
BUCOKHUX KOHICHTpAIisIX nopyurye (GopMyBaHHS IJI0/Ia B €KCIIEPUMEHTAIbHUX TBAPHH, YAHUTD
TeHOTOKCHYHY Ta KaHIIEPOreHHY JIif0 Ha opraHi3m jrozeil i TBapun (Heidarrezaei, 2020). V 2001
poiti ATeHTCTBO 3 OXOPOHHM HAaBKONHUIIHBOTO cepemoBuina CIIIA BCTaHOBHIO MaKCHMAallbHUM
piBEeHB 3a0pyIHEHHS TPUXJIOPOITOBOIO KUCIOTO MUTHOT Boau — 0,02 Mr/m.

KirouoBoro peakmiero mix vac O0iomecTpyKilii TajJOreHOBaHHX CIOJIYK 3a yYacTi
MIKpOOpraHi3MiB € mporiec aeranoreHyBanus (Ismail, 2017; Slater, 1994). Xoua no merpanartii
PI3HMX raJIOTEHONOXIHNX 3aJTyueHi PI3HOMaHITHI ()epMEHTH, TPOTE BCi 11i IIIISIXH MAFOTh CIILTBHY
pHCYy — YTBOPEHHS METaOOIITIB, sKi 3a0e3MeuyioTh KIITHHH CHEprielo. BumajeHHs rajaoreHy
3MEHIIYE PU3UK YTBOPEHHS MPOMDKHHX TOKCHYHHUX MPOAYKTIB y MOAANBIIMX METaOOIIuHHX
peaKirisx.

Mertoto poboTn OyJ0 BUAUIEHHS MIKpOOpraHi3MiB, 30aTHHX JO OioJecTpykiii
TpuxiopouroBoi kuciord. Itamu-gecrpykropu TXO BUALISUTM 3 IPyHTY Ha MiHEpaJbHOMY
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cepenoButi Paiimonna. /s nporo 1 T mpocissHOTO IpyHTY BHOCHIH B Kooy 3i 100 mur pigkoro
cepenoBuina PaiiMoHna, K equHE mKeperno kKapOoHy Ta eHeprii B cepemoBuie nogasanu TXO B
kinpkocTi 0,1% 32 00’ emoM. KynbTHBYBaHHS 3111 ICHIOBAJIN B CTATHYHUX YMOBAX 32 TEMIIEpaTypH 28
°C mpotsarom 7 1i0 pu MepioquIHOMY CTPYITYBaHHI. [30114TH MiKpOOpraHi3MiB-0101eCTPYKTOPiB
TXO BuniIsTH HA arapru30BaHOMY cepefoBHINi PaiiMoHma, Ha MOBepXHIO sKoro HaHocwIH 100
Mk TXO. KymeruByBanu Mikpooprasizmu Ha damkax [lerpi 3a Temmeparypu 28 °C (LLapuros,
2015). Yepes 7 nib6 anamizyBaar MOPQOIOTigHI 0COOTUBOCTI KOJIIOHIA MIKPOOPTaHI3MiB, 30aTHUX
1o Giozmerpanarii TpUXIOPOITOBOI KUCIOTH.

Bunineni 301t yTBOpIOBaNM Ha ceperoBumni Paiimonma Oumi Ta opamkeBi KOJOHII,
niamerpoM 0,5—1 MM, Kpyr0i GOpMH 3 TIIAAKUM KpaeM, KparuienmoaioHuM IpodisieM Ta IIaaKor0
MTOBEPXHEIO; a TAaKOXK OLMTi KPYyIyIi KONOHII JiaMeTpoM 4—5 MM 3 HHUTYACTUM KPaeM, BUITYKIIHM
mpoditeM Ta HUTYACTOIO0 MoOBepxHero. llomampmie mocmimkeHHS (izionoro-0ioxXiMigHUX
BJIACTHUBOCTEH Ta ieHTH(DIKaIlis BUAUICHHX MiKpoopraHi3miB-0iogectpykropiB TXO € BaxXITHBIM
MIPUKIIAHAM 3aBJIaHHAM, 3Ba)KAf0YX Ha TOKCHYHI Ta KAHIIEPOTEHHI BIACTHBOCT] TPUXIOPOLTOBO]
KHCIIOTH.

Yepnikora K.', 3gip I'.!, Ille6enToBCchKa O.2
MMPO®ITAKTUYHI 3AXO/I1 11{0J10 IHPEKIIITHOI EHTEPOTOKCEMI{ OBELb

Tvgi6cokuti Hayionanwrull ynieepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
2JTbsischbruil HayioHabHULL YHIGEpCUmMenm emepunHapHoi MeOuyuHy ma 6iomexHon02ii
imeni C.3. Iicuybko2o
eyn. Ilexapcoka, 50, m. Jlveie, 79010, Ykpaina
e-mail: kate.chernikova0l(@gmail.com

Chernikova K., Zvir H., Shchebentovska O. PREVENTIVE MEASURES FOR EN-
TEROTOXEMIA IN SHEEP. Enterotoxemia is a worldwide spread disease of small ruminants
(mostly sheep) and is caused by Clostridium perfringens types C and D. Feeding sheep large
amounts of carbohydrates permit undigested starch to pass through rumen to abomasum and
small intestine, where it becomes a nutrient substrat for C. perfringens proliferation. Under these
conditions, bacteria can rapidly reproduce in the animal’s intestine, producing large quantities of
toxins. A balanced cellulose-rich diet and vaccination against clostrisdial diseases may prevent
enterotoxemia in sheep.

Indexkiiina eHTepoToKceMis (enterotoxaemia infectiosa ovium) — TocTpa HEKOHTArio3Ha
TOKCUKOIH(DeKIisT JpiOHOT poraroi XymoOH, TEpeBaXKHO OBEIb, IO XapaKTepH3YEThCs
reMOopariyHiM EHTEPUTOM, CHeHU(IYHUM YpaKeHHSIM HHPOK («pO3M’SIKIIEHA HUpKa») 1
HEPBOBUMH DO3JIaJiaMH. 3aXBOPIOBaHHS PEECTPYIOTh y BCIX YacTHHAX CBITY, Jie PO3BHUHEHE
BiB4apcTBO. EKOHOMIYHI 30UTKH, SKHUX 3aBla€ XBOPOOa, 3yMOBJICHI 3HAUHUM YpakKeHHsM (J10
30 %) moromniB’s TBapuH 1 Bucokoro neranbHicTio (80—-100 %) (Sheppard, Gold, 2021; Mopapy,
2020).

30ymHuKOM 3axBoproBaHHs € Oaktepii Clostridium perfringens tunis C i D. JDxepenom
iHdekwii € XBopi BiBII Ta OakTepioHOCIT, SKI BUIUIAIOTH 30yaHuKa 3 (ekanismu. [HbiKyBaHHS
BifIOyBa€eThcs yHacHiqoK norparusintst C. perfringens y NLTYHKOBO-KHIIKOBHH TPaKT 3 KOPMOM
i Bomoro. XBOPIilOTh TEPEBAXKHO JA00pE BrojoBaHi BiBIll BIKOM Bif 2 TH)KHIB. 3aXBOPIOBAHHS
BUHHMKA€E HaW4YacTille y TMepiogy IHTEHCHBHOTO POCTY MOJOJOI TpaBH HaBeCHI ab0 OTaBH
BOCCHH, 3a3BHYall YHACIIIOK PI3KOTO Iepexoay 3i IpyOuX Ha 3eieHi KOPMH, a TAaKOXK YHACHiIOK
nopyiueHHs QyHKIIH nepenuntyHkiB. [Ipu 3ronoByBaHHI BiBISIM HaIMipHOT KIJTBKOCTI BYIJICBO/IIB
HelepeTpaBIeHUi KpOXMallb MOTPAIUIsiE 3 pyOIst 10 CHYyra Ta TOHKOTO KHMIIEYHHUKA 1 CTae TaM
MOYKMBHHUM CEPEIOBHIIIEM ISl IHTEHCUBHOTO po3MHOXKeHHs1 C. perfringens. Pi3ki 3MiHH B pallioHi
Ta HecTaya KIITKOBUHA MOXYTh CHPUYUHSATH Y XXYHHHX TINOTOHIIO, IO IOTIPUIYE CUTYAIIIO.
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JlocimKeHHs in Vitro BKa3yroTh, IO BiACYTHICTh TIIIOKO3H Y TOHKOMY KHIIEUYHHKY CTUMYIIIOE
yrBopeHHs e-TokcuHy (Uzal, 2016), sskuit € 0CHOBHUM ITaTOT€HHIM YHHHAKOM 33 EHTEPOTOKCEMII,
cnprunHeHoi C. perfringens Tumy D. Tomy 30anaHcoBaHa TOIBIIS € OAHUM 3 BRXKJIMBUX aCIEKTiB
poLTAKTUKY iHPEKIIIHOT eHTepOTOKCEeMii OBeIb. PaIlioH kyifHHX TBapWH MOBHHHUHI MiCTUTH
JIOCTaTHIO KUTBKICTh KIIITKOBUHH (CIiHO, COJIOMA, CiHAX), OCKUIBKH BOHA 3a0e3Ieuye HOpMalbHY
MOTOPHUKY TepequuIyHKiB. Ce30HHI 3eleHi KOPMH Ta KOHIIEHTpATH CJiJ BBOAWUTH B PAIlioH,
MTOCTYTIOBO 30UTBITy0UH XHIO KiTBKICTh (Divers, Peek, 2008; Herrati et al., 2011).

Bumanku iH}exmiiiHOT eHTepoTokceMil (IKCYOTh B YKpaiHi y TOCHOZAapCTBax, sIKi
3aiiMaoThcs BiBYApPCTBOM. KpiM KOHTpOJIO palioHy Ta CTaHy 3[0pOB’Sl TBapWH, e(heKTHBHUM
METO/IOM TIPO(TAKTHKY € BAaKIMHAIIS TTOTONIB ST oBelb. OMHUM 13 3apeecTpoBaHUX B YKpaiHi
TIperapariB € iIHAKTUBOBaHAa NoTiBalieHTHA BaknHa «Coglavaxy (Ceva, @paHiiis), peKOMEHIOBaHA
s npodinaktuky iHdeknid, cnpuanaeHux C. perfringens THmiB A (ra3oBa raHrpena), B
(anaepo6OHa muzenTepis arHAT), C i D (iH}ekImiitHa eHTepOTOKCEMis OBEIlb), a Takoxk C. septicum
(6pamzor), C. novyi (3nosikicauit HaOpsK), C. tetani (npaseup), C. chauvoei (emdizeMaTo3HHA
KapOyHKYI), Ta MICTHTD BIAIMOBIIHI aHATOKCHHU Ta aHAKYIbTypy. BakimHy BBOISATH MiAIIKIPHO
JIBOPA30BO 3 IHTEPBAJIOM 4 TIDKHI y 1031 2 MJT HE3aJIS)KHO BiJ BiKy. SITHAT BAaKIMHYIOTH BIEPIIE Y
8-TIKHEBOMY Billi, ITHAT BiJl HEBAKIIHHOBAHMX BiBIIEMATOK — Y 3-TH)KHEBOMY Billi, OCKIIBKH IS
HUX XapaKTepHa BUCOKa CIPUHHATINBICTD 10 C. perfringens. BiBiemaTkaMm Ipyry 103y BaKIIMHH
BBOIIATH HE TMi3HiIIe 4 MicAIiB KiTHOCTI. IMyHHa BiATIOBiAb Y TBApMH BUHHUKAE Yepe3 2—3 THKHI
TTiCJIS TOBTOPHOTO BBEJICHHS BaKIIMHU Ta 30epiraeTsest mpotsiroM 10—12 micsiiB.

HIumonuyk T., Mopo3 O., SIBopcbka I'., T'natym C.

BILUJIUB HATPIM XJIOPUY HA OKUCHEHHS HITPUT-MOHIB ®OTOTPO®HUMU
3EJIEHMMU TA ITYPITYPOBUMU CIPKOBAKTEPISIMHA
Jlvgiecokuii Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: tanya.shimonchuk@ukr.net

Shymonchuk T.. Moroz O., Yavorska H., Hnatush S. THE INFLUENCE OF SODIUM
CHLORIDE ON THE OXIDATION OF NITRITE IONS BY PHOTOTROPHIC GREEN AND
PURPLE SULFUR BACTERIA. Sodium chloride in the Van Niel medium at concentrations
3.0-4.0 times different from the maximum permissible inhibit the biomass accumulation, the
nitrite ions oxidation and the nitrate ions production by bacteria Chlorobium limicola IMV K-8,
Lamprocystis sp.Ya-2003 and Thiocapsa sp. Ya-2003, but stimulate the synthesis of intracellular
carbohydrates by green sulfur bacteria.

dotoTpodHi ciprkodakTepii — I1e pi3HOMaHITHA 32 MOPQOIOri€l0 Ipylia rpaMHETaTHBHUX
MIKpOOPTaHi3MiB, CEpEIOBHINEM IiCHYBaHHS SKHX € OCBITJICHI aHaepoOHI 30HM TPICHHX,
MopcbKuX abo cTiunux Box 3 Bucokum Bmictom H,S (Hallenbeck, 2017; Tarabas et al., 2019;
Moroz et al., 2021). Lli O6akrepii 3aiCHIOIOTh AETOKCUKALIIO BOAONM HE JIMIIC Bix CyabQifiB,
ajie i HiTPUTIB, BUKOPUCTOBYIOUH iX SIK JOHOPH €IEKTPOHIB aHOKCUTEHHOTO poTocuuTedy (Hemp
et al., 2016; Dahl, 2017). BB 6i1bI0CTI TAJIOTEHIAIB HA BIACTUBOCTI (POTOCHHTE3YBaJIbHOL
MIKpOOIOTH € MaJlOBUBUYECHHUM. BimoMo, M0 XJIOPUAM KOMILIEKCHO BIUTMBAIOTH Ha Pi3HI
CTPYKTYpH MIKPOOPTaHi3MiB: IMTOIUIa3MAaTHYHY MeMOpaHy, OUIKM IUTOIIa3MH, TEHOM,
(dbepMenTH AUXaILHOTO JaHiora, oiokyroun SH-rpymu (Roessler et al., 2003; Fang et al., 2018).
MeToro Hamoi poOOTH Oya0 IOCTIIUTH BIUIMB HATPild XJIOPHUIY Ha PIiCT, OKUCHEHHS HITPHUTIB,
HArpOMaKCHHs HIiTpariB GOTOTPOGHUMHE CIPKOOAKTEPISIMHU, BHILICHUMH 3 03epa SIBOpiBChKE, a
TaKOK Ha HArPOMAKEHHS 3€JICHUMHU CipKOOAKTEPISIMA BHYTPIIIHLOKITITHHHUX BYTJICBOJIB.

Bakrepii Chlorobium limicola IMB K-8, Lamprocystis sp. Ya-2003 ta Thiocapsa sp. Ya-
2003 xymsTuByBan npotsaroM 10 xi6 y cepemopumi Ban Hing 3 NaNO, (4,2 MM) ta NaCl 3a
0e3KHCHEBHUX yMOB, TeMiieparypu 28 °CiocBiTineHHs, iHTeHCUBHICTIO 1 50—200 JIK 17151 Ty pITypOBUX
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cipxobakrepiit Ta 40 nx ms 3enenux (I'ymsp Ta iH., 2014). I'yctina 3aciBy cranoBmia 0,2 1/
NaCl monaBamu no cepenopwuia 3a rpanndHo gonyctumoi kormentpamnii ([1K) 9,859 MM Tta 3a
KOHIIEHTpaIii, siki Bigpizasumucs Bin [ 1K y 0,5; 2,0; 3,0; 4,0 pazu. Sk KOHTpOIIE BUKOPUCTOBYBAJIH
cepenoBuine 0e3 3a0pynHIoBada. biomacy OakTepiii Bu3Hauanmu TypOiIUMETPUIHAM METOIOM,
BmicT NO,  Ta NO,  y Ky/neTypanbHili pimui — crekrpoporomerpuannmM mMetonoM (Iymss Ta
., 2014). BMicT BHYTpIIIHBOKIITHHHUX TIIOKO3U Ta IJIIKOTE€HY BH3HAYANIHA y OE3KIITHHHUX
exkcrpaktax C. limicola IMB K-8 ¢epMeHTaTHBHAM METOIOM 32 JONOMOTOI0 aHAIITHIHOTO
Habopy “Hiarmiok-2” (Toruap, 1998).

BusiBneno, 1o 31 30 1IbIIEHHSIM KOHIIEHTpAaIlii 3a0pyAHIOBada B CEPEIOBHII HATPOMa[KEHHS
Oakrepisimu Oiomacu 3MeHmTyBanocs. biomaca C. limicola IMB K-8, Lamprocystis sp. Ya-2003
ta Thiocapsa sp. Ya-2003 y cepemosumii 3 NaCl 3a konnentpamii, oinpmoi Big [AK y 4,0
pasu, BusBmiach y 2,2; 2,8 ta 2,6 pa3u HIKYOIO, HDK Y KOHTPOI, BinmoBinHO. EQeKkTuBHICTD
okucHeHHs OakTepismMu NO, Tex 3HWKyBalach 3i 30iIbIIEHHAM KOHIEHTpaii HOHIB XJIOpHITY
y cepemoBumi. 3a xoumnentpanii NaCl y cepenosumi, Bigminaux Bixm I[JIK y 3,0—4,0 pasm,
CIIOCTEpiraiy 3MEeHIICHHS ¢()eKTUBHOCTI OKUCHEHHS HITpHUT-HOHIB OakTepismu C. limicola IMB
K-8 na 25,41-35,43%, Lamprocystis sp. Ya-2003 na 18,05-26,07%, Thiocapsa sp. Ya-2003
Ha 19,38-29,41%. Ananoriunmii BrumB NaCl crioctepirainy i Ha HarpOMaKEHHs OaKTepisMH
HITpAaT-HOHIB, SKi yTBOPIOBAJWCH YHACHIJOK OKHUCHEHHS HOHIB HiTpury. NaCl ctumymroBaB
HATPOMADKCHHS BHYTPIITHBOKIITHHHUX TMOKo3Hu Ta TiikoreHy C. limicola IMB K-8. Tak, y
cepemoBui 3 NaCl 3a xonnenrpanii, 0inpmoi Big [JIK y 4,0 pa3u, KOHIEHTpAaIlisl TIIKOTeHY B
KITiTHHAX 30Umpnmmace y 2,09 pasu, a mroko3u — y 1,98 pas3u, nopiBasHO 3 KoHTponeMm. OTxe,
NaCl y cepenosumi Ban Hins 3a konnentpamiii, Bigmiaaux Bix [JIK y 3,0—4,0 paswm, iHriGye
HATPOMaJKCHHS 010MacH, OKHCHEHHS HITPUT-HOHIB 1 YTBOPEHHS HITpaT-HOHIB (HOTOTPOGHUMHU
OaKTepisiMH, IIPOTE CTUMYITIOE CHHTE3 BHYTPIITHBOKIITHHHUX ByrieBoniB C. limicola IMB K-8.

Boretska 1., Bonchuzhna M., Onyskiv S., Halushka A., Meniv N., Hnatush S.

PROPERTIES OF HETEROTROPHIC MICROORGANISMS, ISOLATED
FROM THE GREY-YELLOW ROCK IN CENTRAL ENRICHMENT FACTORY
“CHERVONOHRADSKA” SPOIL HEAP
Ivan Franko National University of Lviv
4, Hrushevsky str., Lviv, 79005, Ukraine
e-mail: vinemoe@ukr.net

The main source of environment pollution in Lviv-Volyn coal basin are coal mine spoil
heaps. They are associated with the release of harmful gases and dust into the atmosphere of cities
and towns, water and soil pollution. Heap rocks contain a significant amount of toxic elements,
which either accumulate in the rocks during combustion, or are released and reach the soil and
water.

To reduce the negative impact of toxic factors of spoil heaps, measures are taken to
recultivate them. For this purpose, fertile soil layers, the topography of the territory, and
hydrogeological conditions that have undergone technogenic influence are being restored.

Numerous groups of microorganisms were isolated from coal mine spoil heaps of the
Chervonohrad mining region. Spoil heaps are subject to multifactorial stress due to the presence
of heavy metals, organic compounds, temperature, and humidity. Under these conditions, the
metabolism of microorganisms has some peculiarities. Microbial communities have the potential
for self-regulation and adaptation to environmental changes and play an important role in the
formation of biological potential of soils (Dyakiv, 2017).

The purpose of the work was to determine the properties of bacteria isolated from the
gray-yellow rock Central Enrichment Factory “Chervonogradska” spoil heap. Bacteria were
grown in meat-peptone broth, nutrient broth, and on meat-peptone agar. The oxygen requirement
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was determined by inoculation into the agar column. To determine the ability to form acid from
glucose, the indicator bromthymol blue was added to the medium. To determine the catalase
activity, the formation of gas bubbles was detected by a suspension of cells in 10% hydrogen
peroxide. Morphological studies were carried out by the methods of light and electron microscopy.
Acid resistance was determined by the Ziehl-Neelsen method.

As a result of the research, it was found that the CEF-1 isolate is an aerobe that is inmotile
at 23 °C, produces acid from glucose, is catalase-positive, and forms translucent colonies with a
green reflection in side light on meet-peptone agar. The average size of the cells is 2.50%0.65 pm.

Isolate CEF-2 is an aerobe, motile at 23 °C and 30 °C, does not form acid from glucose,
catalase-positive, 2.23x1.14 um in size.

Bacteria of isolate CEF-9 are aerobes, inmotile at temperatures of 23 °C and 30 °C,
catalase-positive.

Cells of the CEF-10 isolate are characterized by pleomorphism — in a young culture, the
cells are rod-shaped, and in an old one, they are cocci. They are aerobes, inmotile at 23 °C and
30 °C, catalase-positive. Bacteria are not acid-fast, do not grow in the presence of 5% sodium
chloride.

Chumak A., Fedosova N.

ANTITUMOR ACTIVITY OF BACILLUS SUBTILIS IMV B-7724 LECTIN
IN MICE WITH A MODEL TUMOR PROCESS (LLC, EAC)
R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology of NAS of Ukraine
Kyiv, Ukraine
e-mail: Alinkaivanchenko999@ukr.net

Cancer remains the second leading cause of death worldwide. Despite the availability of
various chemotherapeutic agents, treatment sometimes fails due to tumor cell resistance and
complications from side effects. Drug resistance in tumor cells leads to relapses and metastases,
complicating prognosis. Therefore, it is essential to find new molecules with antitumor properties
and lower toxicity; in this case, natural products from plants, bacteria, and fungi are also of
interest to many research groups. Experimental studies have proven that lectins possess antiviral,
antibacterial, fungicidal, immunomodulatory, and antitumor properties (Jei Ha Lee, 2022),
(Gabriela Cavalcante da Silva, 2022), (Le Dinh Hung, 2021).

The aim of the study was to investigate the effect of B. subtilis IMV B-7724 lectin on mice
with a model tumor process.

The study was performed on 2 experimental models of tumor growth: ACE (Ehrlich
adenocarcinoma), CLL (Lewis lung carcinoma). For each model, 2 animal groups were formed:
“tumor growth control” (TGC) - mice with tumors without treatment (n = 10); “lectin” - mice with
tumors, starting from 2 days after the introduction of tumor cells, Bacillus subtilis IMV B-7724
lectin (subcutaneously, 1 mg/kg body weight, every other day, a total course of 10 injections)
was administered (n = 10), starting from the first day. Tumor progression (on ACE and CLL
models) was characterized by standard indicators: frequency of grafting (%) and latent period
of tumor appearance, tumor volume (mm3), survival duration of animals with tumors, and ITGI
(inhibition of tumor growth index) were calculated. In the CLL model, metastasis indicators (IMI
- metastasis inhibition index) were additionally assessed.

The frequency of tumor inoculation was not affected by the use of Bacillus subtilis IMB
B-7724 lectin, regardless of the experimental tumor - tumors developed in all animals. However,
the analysis of indicators characterizing further tumor progression revealed some differences in
the effectiveness of Bacillus subtilis IMB B-7724 lectin in mice with ACE and CLL.

In ACE mice, tumor development delay was significantly increased in animals receiving
lectin (increased by 1.4 times compared to animals not receiving treatment, p <0.05). For the
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“lectin” group mice, suppression of primary tumor growth and a statistically significant increase
in the survival duration of tumor-bearing animals (by 1.8 times compared to untreated animals, p
< 0.05) were characteristic. While no animals survived to the 42nd day of tumor progression in
the “TGC” group, lectin administration prolonged the survival of some mice to 63-73 days after
tumor cell transplantation. ITGI in the group of animals receiving bacterial lectins was 53.2%.
No significant differences in the dynamics of CLL growth were observed between the treatment
and control groups. The assessment of the number and size of lung metastases in control and
experimental mice with CLL demonstrated the effectiveness of lectin administration. In the
“lectin” group animals, the average volume of metastases was statistically significantly smaller
compared to untreated mice (by 1.6 times, p <0.05). In mice with CLL, the administration of
bacterial lectin led to a tendency to slow tumor growth and noticeable suppression of metastasis.
It was shown that the effectiveness of Bacillus subtilis IMV B-7724 lectin depends on the
studied tumor growth model (ACE, CLL). In the CLL model, the antimetastatic effectiveness of
B. subtilis IMV B-7724 lectin was demonstrated, and in ACE mice, its antitumor effectiveness.

Danylo L., Zinchuk D., Vronska 1., Komplikevych S., Maslovska O., Hnatush S.

ENDOPHYTIC AND RHIZOSPHERE MICROBIOTA OF DESHAMPCIA ANTARCTICA
E. DESV. AND COLOBANTHUS QUITENSIS (KUNTH) BARTL.
(GALINDEZ ISLAND, MARINE ANTARCTIC)

Ivan Franko National University of Lviv
4 Hrushevskyi St., 79005 Lviv, Ukraine
e-mail: irinadanilo98@gmail.com

Abiotic factors, such as humidity, salinity, extreme temperatures, and pollutants such as
pesticides and heavy metals, are the main factors affecting plant growth and yield. Therefore,
psychrophilic and environmentally resistant Antarctic microorganisms are a good alternative for
the use of chemical fertilizers or mesophilic bacterial strains that stimulate growth. Research is
being actively conducted to establish the mechanisms of plant growth stimulation by isolated
strains of Antarctic microorganisms, and new, more promising strains of Antarctic microorganisms
are being isolated from different substrates of Antarctica.

The aim of the study was to investigate the quantity of groups of endophytic and rhizosphere
microorganisms of Deshampcia antarctica E. Desv. (Arctowski-Puchalski Plain, Galindez Island)
and Colobanthus quitensis (Kunth) Bartl. (Arctowsky Plain, Galindez Island).

Surface sterilization of plants was carried out according to a modified method (Barra et
al, 2016), which involves the stepwise use of sterile distilled water, 75% ethyl alcohol and 5.6%
sodium hypochlorite to wash the plant surface. The water from the last wash of plant biomass
was inoculated onto tryptone-soy agar (TSA) medium and R2A medium to control sterility. After
sterilization, the root part was separated from the underground part, each of them was crushed in a
sterile mortar with a pestle, serial dilutions were made in 0.9% NaCl, and sown on nutrient media.
To determine the quantity of groups of rhizosphere microorganisms of D. antarctica E. Desv. and
C. quitensis (Kunth) Bartl., 1 g of soil was added to 10 ml of 0.9% NacCl. The resulting suspension
was shaken thoroughly and incubated for 20 min, after which it was shaken again and 0.1 ml
was inoculated onto the nutrient media. Nutrient media were used to isolate microorganisms
of different groups: TCA, starch-ammonia agar, Ashby medium, Hutchinson medium, Giltai
medium, Vinogradsky medium for I and II phase of nitrification, Menkina medium, Sabouraud
medium.

The quantity of microorganisms of different groups from the rhizosphere and endophytic
microorganisms of D. antarctica E. Desv. and C. quitensis (Kunth) Bartl was determined. The total
number of microorganisms of the rhizosphere of C. quitensis (Kunth) Bartl. was 0.2x10*-0.4x10°
CFU/g of dry soil. The total number of microorganisms of the rhizosphere of D. antarctica E. Desv.
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was 0.3-1.2x10° CFU/g dry soil, and the number of endophytic microorganisms of D. antarctica
E. Desv. was 0.8x10°-1.9x10° CFU/g dry weight of plant. Among the rhizosphere microorganisms
of D. antarctica E. Desv. the most numerous group was oligotrophic microorganisms (1.2x10°
CFU/g dry soil), the less numerous group was nitrifying microorganisms (0.3x10° CFU/g dry
soil). The number of oligonitrophilic microorganisms, including nitrogen-fixing microorganisms,
was 0.8x10° CFU/g dry soil. The quantity of microscopic fungi, microorganisms that metabolize
organic and inorganic phosphorus compounds, and microorganisms that metabolize nitrogen
of inorganic compounds did not exceed 0.4-0.5x10° CFU/g dry soil. Among the endophytic
microorganisms of D. antarctica E. Desv. the most numerous group was oligotrophic
microorganisms. Microorganisms that metabolize nitrogen of inorganic compounds and
oligonitrophilic microorganisms, including nitrogen-fixing microorganisms, were less numerous
(1x10° CFU/g dry weight of plant).

Kanetska A., Komplikevych S., Maslovska O., Hnatush S.

INFLUENCE OF CU(II) AND CR(VI) IONS ON THE ACTIVITY
OF ENZYMES OF GLUTATHIONE ANTIOXIDANT SYSTEM
OF RHODOPSEUDOMONAS YAVOROVII BACTERIA
Ivan Franko National University of Lviv

4 Hrushevskiy St., 79005 Lviv, Ukraine
e-mail: anzhelakanetska@gmail.com

Photosynthetic purple non-sulfur bacteria Rhodopseudomonas yavorovii IMB B-7620 are
exoelectrogens and hydrogen-producers during growth on various industrial wastewater. These
bacteria were isolated from a technogenic-created lake Yavorivske (Lviv region, Ukraine), which
contains elevated concentrations of certain metals. Numerous mechanisms of microorganism
protection against heavy metal toxicity have been investigated. The glutathione-dependent
system provides the reduction of H,O,, various organic hydroperoxides, toxic aldehydes,
etc. Glutathione-dependent reduction of peroxides is provided by glutathione peroxidase and
glutathione transferase. Glutathione reductase replenishes the pool of reduced glutathione.

The study aimed to investigate changes in the activity of enzymes of the glutathione
antioxidant system of Rhodopseudomonas yavorovii IMB B-7620 bacteria under the influence of
heavy metal compounds. Bacteria were grown on a modified nutrient medium ATCC N 1449. For
the study of the influence of Cu(Il) on the accumulation of biomass of R. yavorovii IMB B-7920,
copper (II) chloride was added to the ATCC N 1449 medium at concentrations of 0.05-0.5 mM,
and for the study of the influence of Cr(VI), potassium dichromate was added to the ATCC N 1449
medium at concentrations of 0.01-0.045 mM. The medium without metals was used as a control.
The bacteria were cultivated for fourteen days at 28+1 °C. Glutathione peroxidase activity was
determined by the rate of oxidation of reduced glutathione before and after incubation with tert-
butyl hydroperoxide by reaction with 5,5’-dithiobis-2-nitrobenzoic acid. Glutathione transferase
activity was determined by the rate of formation of the conjugate of reduced glutathione in the
reaction with 1-chloro-2,4-dinitrobenzene. Glutathione reductase activity decrease in NADPH
content over 5 min in reaction with oxidized glutathione.

The addition of copper (II) chloride and potassium bichromate to the cultural medium
resulted in an increase in the activity of all investigated enzymes. During the growth of R.
yavorovii IMB B-7620 in a medium with copper (II) chloride or potassium bichromate, glutathione
peroxidase increased with the enlargement of the duration of cultivation time and was the highest
during the 7th day of cultivation. Glutathione transferase activity was insignificant during 7
days of cultivation at the influence of copper (II) chloride in concentrations of 0.05-0.125 mM
but increased at 0.25-0.5 mM concentrations. During 1the Oth and 14th days of cultivation, the
glutathione transferase activity of R. yavorovii IMB B-7620 increased with an enlargement of
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the duration of cultivation in the medium with copper (II) chloride. When R. yavorovii IMB
B-7620 was grown in a medium with K Cr,O,, glutathione transferase activity increased with an
increase in the duration of cultivation and was highest during the 14th day at the influence metal
concentration of 0.02 mM. Glutathione reductase activity of R. yavorovii IMB B-7620 grown in
a medium with copper (II) chloride increased at a concentration of 0.05 mM but decreased with
an increase of the concentration of the metal salt to 0.5 mM. Potassium dichromate caused an
increase in glutathione reductase activity, which was highest during the 7th day of cultivation.

The increase in activity of the enzymes of the glutathione system indicates the role of this
system in protecting R. yavorovii IMB B-7620 against the influence of copper and chromium
salts.

Kyrdii E.!, Zaletska V.!, Halushka A.!, Peretyatko T.!?

EFFECTS OF CYSTEINE AND SULFATE IONS ON THE SULFIDOGENIC ACTIVITY
OF BACTERIA, ISOLATED FROM DIFFERENT PARTS OF LARGE INTESTINE
OF RATS WITH ULCERATIVE COLITIS
!'Ivan Franko National University of Lviv
4, Hrushevsky str., Lviv, 79005, Ukraine
State Institution National Antarctic Scientific Center
16, Taras Shevchenko Blvd., Kyiv, 01601, Ukraine
e-mail: elvirakirdii@gmail.com

Hydrogen sulfide, produced by the intestine microbiota, have the pleiotropic influence
on human organism (Braccia et al., 2021). It is associated with different inflammatory intestine
diseases, mostly Crone syndrome and ulcerative colitis (Stummer et al., 2022). Different organic
compounds, which are present in human diet and which may be used by the sulfidogenic bacteria,
have the influence on the production of hydrogen sulfide. Decomposition of cysteine have
significant role in the production of hydrogen sulfide in healthy human organism (Braccia et al.,
2021).

The aim of the work was to study the sulfidogenic activity of sulfate-reducing bacteria,
isolated form the intestine of rats with ulcerative colitis, at different initial sulfate ion concentrations
in the medium and the sulfidogenic activity as a consequence of cysteine decomposition. Postgate
C medium and modified Postgate C medium (cysteine was added instaed of lactate as the carbon
source and twice and five times more sulfate-containing compounds were added) were used for
the cultivation of sulfate-reducing bacteria. Biomass was determined by the turbidity of cell
suspension by its photometry with the photoelectrocororymeter KFK-3. Sulfate ion content
was determined turbidimetrically. Amount of hydrogen sulfide, produced in the process of
dissimilatory sulfate reduction, was determined in the culture medium photometrically using
p-aminodimethyl aniline.

The initial concentration of sulfate ion and cysteine have different influence on the
sulfidogenic activity of bacteria, isolated from the intestine of rats with ulcerative colitis. Biomass
of bacterial strains I, 6B and 12V was 0.5 g/L after their cultivation in the modified Postgate C
medium (with cysteine). Sulfidogenic activity in the medium with cysteine was the highest in
bacterial strain 12V, it accumulated for 1.7 times more hydrogen sulfide than I and 6B starins.
The amount of reduced sulfate ion was 1.5-1.7 mM after 6 days bacterial strains I, 6B and 12V
cultivation. Cysteine as a carbon source increase the bacterial sulfidogenic activity.

Biomass of bacterial strain I in the modified Postgate C medium with cysteine at the
initial sulfate ion concentration 15.6 mM was 2.6 g/l, which is for 1.7 and 1.4 times higher
thad in 6b and 12V strains. The increase of sulfate ion concentration in the medium did not
increase the biomass. Strain 12V accumulated for 16 and 6 times more hydrogen sulfide than
I and 6B, respectively, in the medium with cysteine and at the initial sulfate ion concentration
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39 mM. Bacteria have different sulfidogenic activity at different initial sulfate ion concentration
and carbon source. Addition of cysteine consequences in the production of much higher amount
of hydrogen sulfide, which indicates on the importance of cysteine decomposition pathway for
hydrogen sulfide synthesis. Sulfate-reducing bacteria accumulate up to 19 and 6.6 mM hydrogen
sulfide, respectively, in the medium with cysteine and 15.6 and 39 mM sulfate ion, which is for
4.2 and 1.5 times higher compared to the control values.

Makukh S.', Zvir G.!, Tyrkus M.>?
MICROBIOLOGICAL PROFILE IN PATIENTS WITH CYSTIC FIBROSIS

!Ivan Franko National University of Lviv
4 Hrushevskogo str., Lviv, Ukraine
’Institute of Hereditary Pathology of the Ukrainian National Academy of Medical Sciences
31a Lysenka str., Lviv, Ukraine
3Scientific Medical Genetic Center LecoGENE
7¢ Maksymovycha str., Lviv, Ukraine
e-mail: makukhsofiia@gmail.com

Cystic fibrosis (CF) is the most common autosomal-recessive diseases among Caucasians.
In CF patients the secretions of the exocrine glands thicken, which leads to the development of
a multisystem disease with damage of bronchopulmonary system, pancreas, liver, reproductive
system (C. Bombieri, 2011). The thick secret in bronchioles caused the medium for specific
organism (D.M. Green, 2010). Since chronic infection of the bronchopulmonary tree is an
important prognostic factor regarding the life expectancy of CF patients the objective of the study
is to analyze microbiological profile among CF patients from Lviv CF centers according ECFPR
(European Cystic Fibrosis patient’s registry) in 2016 and 2021.

The study group consisted of 187 of cases of confirmed diagnosis of cystic fibrosis. The
results regarding infection and the chronic process were analyzed among CF children and CF
adults according data for 2021 compare to 2016 year.

The results of a molecular genetic study of CFTR gene mutations in individuals with CF
suspicion were analyzed. The most frequent mutation of the CFTR gene was F508del, it occurred
with a frequency of 51.8 %. The results of microbiological analysis of sputum reveal that
Staphylococcus aureus, Pseudomonas aeruginosa, Haemophilus influenzae are the most often
found in bronchopulmonary secretion of the examined group of CF patients. Chronic respiratory
infection with S. aureus and P. aeruginosa in patients with cystic fibrosis is the determining factor
for severity disease prognosis.

The prevalence of S. aureus infection in all CF children and adults was analyses in 2016
and 2021 year. In 2016 the prevalence of S. aureus in children was 56.2 % and in CF adults it was
72.7%. Instead, in 2021 this percentage became 50.3 % in children and 60.8 % in CF adults. So
it can be concluded that the prevalence of S. aureus has decreased.

The prevalence of P. aeruginosa infection in 2016 in children was 31.2 % and in adults it
was 77.2 %. Instead, in 2021 this percentage became 34.0 % in children and 76.0 % in adults. It
can be concluded that the spread of P. aeruginosa infection is not changed in five years’ period
and is higher than for CF patients in European CF centers.

The prevalence of H. influenzae in 2021 was 2.1 % in children and H. influenzae was not
detected in adults. In 2016, this study did not separate infection rates between children and adults
and only examined the overall infection rate among both age groups, which was 2.0 %. Here we
can conclude that the frequency of H. influenza infection almost did not change.

Chronic respiratory infection caused by S. aureus and P. aeruginosa in patients with cystic
fibrosis is the determining factor for severity disease prognosis and need to be monitore.
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Environmental pollution by heavy metals due to natural and industrial processes is an
important problem. Heavy metals in high concentrations inhibit the viability of organisms.
Strains capable of detoxification, biotransformation, and bioremediation of heavy metal ions have
been isolated from various biotopes. Ochrobactrum rhizosphaerae are gram-negative non-spore-
forming rod-shaped, halotolerant bacteria that are resistant to compounds of cadmium, iron,
copper, chromium, and manganese. These bacteria are characterized by lecithinase, lipolytic, and
amylolytic activity. Chromium exists in different valence states, the most common of which are
Cr(VI) and Cr(I1I). Cr(VI) is the most toxic due to its mutagenic and carcinogenic action. Cr(VI),
penetrating into the cell, reacts with NADPH,, FADH,, antioxidants, and glutathione reductase,
resulting in the formation of unstable Cr (V), Cr (IV), as well as free radicals that cause oxidative
damage to proteins, lipids, and DNA. Lipid peroxidation (LPO) is one of the important oxidative
processes in cells, which provides renewal of the cytoplasmic membrane, and also occurs as a
result of free radical cell damage.

The aim of the work was to investigate the content of lipid peroxidation products of
bacteria Ochrobactrum rhizosphaerae IMB B-7956 under the influence of potassium bichromate.
The bacteria were grown aerobically at a temperature of +27...+30 °C in triptic soy broth (TSB)
(Merck, USA). Bacteria were inoculated into TSB with K,Cr,O, at concentrations of 0.2; 0.3;
0.35; 0.4; 0.5 mM. We used TSB without metal salt as a control. The biomass of bacteria was
determined turbidimetrically at A=330 nm. Diene conjugates (DC) were extracted in a mixture of
n-heptane and isopropyl alcohol, followed by the determination of the content of these products in
the heptane phase photometrically at A=233 nm. The content of lipid hydroperoxides in cell-free
extracts was determined by the method, the principle of which is the precipitation of proteins with
trichloroacetic acid with the subsequent addition of ammonium thiocyanate into the medium. The
concentration of thiobarbituric acid reactive species (TBARS) in cell-free extracts was measured
using the reaction of malondialdehyde with thiobarbituric acid.

The concentrations of K,Cr,O, that led to the reduction of the biomass of O. rhizosphaerae
IMB B-7956 by 50-75 % compared to the control, were selected for the study, which makes it
possible to investigate the effect of the metal with an increase in the damaging effect. The study
was conducted over 12, 24, and 48 hours of growth. The DC content increased with increasing
potassium bichromate concentrations. During 12 hours of O. rhizosphaerae IMB B-7956 growth,
the content of DC did not increase significantly compared with the control. However, during 24
and 48 hours of bacterial growth, the DC content was 3—5 times higher, compared to the control.
The highest content of DC (0.25+0.01 pmol/mg of protein) was detected at 24 hours of cultivation
of O. rhizosphaerae IMB B-7956 with 1 mM Cr (VI). The content of lipid hydroperoxides in O.
rhizosphaerae IMB B-7956 cells increased with an increase in the concentration of metal salt in
the TSB and the duration of cultivation. TBARS content in O. rhizosphaerae IMB B-7956 cells
was higher than in the control during the 12 hours of bacterial growth, and with an increase in the
duration of bacterial cultivation, the content of these LPO products decreased and did not exceed
the value of these indicators in the control.

Consequently, an increase in the intensity of LPO processes in O. rhizosphaerae IMB
B-7956 cells under the influence of K ,Cr,O, may result from damage to cellular lipids. Since
under the influence of K,Cr,O, the content of DC and lipid hydroperoxides increase, we assume
that the reactions of free radical damage to macromolecules are induced in cells.
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Bacteria of the Paenibacillus genus detoxify heavy metals, fix molecular nitrogen and
solubilise phosphate. Chromium is an important trace element required for the metabolism of
lipids, glucose and amino acids, and can play a regulatory role in the processes of replication and
transcription in microorganisms. Cr(VI) is more toxic to microbial cells than Cr(III). Like other
metals with variable valence, it catalyzes reactions of free radicals formation. Bacteria of the
Paenibacillus genus are known to reduce Cr(VI) to Cr(III). One of the most important oxidative
processes caused by free radicals is lipid peroxidation (LPO). The study aimed to investigate lipid
peroxidation products’ content in cells of bacteria Paenibacillus tundrae IMB B-7915 under the
influence of potassium bichromate.

Bacteria were grown microaerobically at a temperature of +27...4+ 30° C in tryptic soy broth
(Merck, USA). The bacterial biomass was determined turbidimetrically. The content of diene
conjugates was determined using a mixture of n-heptane and isopropyl alcohol. The content of
lipid hydroperoxides in cell-free extracts was determined by the method based on the principle of
protein precipitation with trichloroacetic acid followed by the addition of ammonium thiocyanate
to the medium. The concentration of thiobarbituric acid reactive species (TBARS) in cell-free
extracts was measured by the color reaction of malondialdehyde with thiobarbituric acid at high
temperature and acidic conditions.

Cr(VI) in concentrations of 0.2—0.6 mM caused a decrease in biomass accumulation of P,
tundrae IMB B-7915 by 20-75 % compared to the control. The addition of potassium bichromate
into the growth medium of P. tundrae IMB B-7915 caused an increase in the content of primary
lipid peroxidation products. The content of diene conjugates was the highest during the first day
of growth of P. tundrae IMB B-7915, and with further cultivation, the content of these LPO
products decreased or did not change. Under the influence of 0.2-0.3 mM Cr(VI), the content of
lipid hydroperoxides was the highest during the first day of growth (200-450 units/mg protein)
and decreased with increasing duration of cultivation of P. tundrae IMB B-7915. During the 3%
day of growth, the highest content of lipid hydroperoxides was detected under the influence of
0.4-0.6 mM Cr(VI), which was 5-35 times higher than in the control. The content of TBARS
under the influence of potassium bichromate was lower compared to the control during 1* and
34 days of cultivation. During the 2™ day of growth of P. tundrae IMB B-7915, the content of
TBARS increased with increasing concentration of metal salt.

Thus, an increase in the content of LPO products in cell-free extracts of P. tundrae IMB
B-7915 indicates free radical processes caused by Cr(VI).

Pazur V.2, Vorobets N.!, Yavorska H.?
EFFECT OF EXTRACTS FROM THE LEAVES OF PHYSOCARPUS
OPULIFOLIUS (L.) MAXIM. ON BACILLUS SUBTILIS

’Ivan Franko National University of Lviv
Hrushevskogo St. 4, 79005, Lviv, Ukraine

!Danylo Halytskyi Lviv National Medical University
Pekarska St., 69, Lviv, 79010, Ukraine
e-mail: Viktoriia. Pazur@Inu.edu.ua

Physocarpus opulifolius (L.) Maxim. is a deciduous shrub belonging to the Rosaceae family
and the Spiracoideae subfamily (Zlesak, 2012), which is widespread mainly in North America
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(Dirr, 1998). Due to the ability to adapt to changing environmental conditions, undemanding to
growing needs, in particular, resistance to changes in soil moisture, pH, and temperature, it has
become a popular landscape plant in Europe and even some areas of China (Zlesak, 2012; Yin et
al., 2010). It has profusely spaced leaves that turn yellowish to bronze in autumn, with beautiful
flowers that turn into aesthetically pleasing red fruits (Dirr, 2011). It is known that the leaves of
P. opulifolius contain a large number of anthocyanins, which give them a purple hue, carotenoids,
flavonoids, phenyl carboxylic acids, and the bark contains triterpenoid compounds that exhibit
antitumor properties (Liu, 2011).

Bacillus subtilis — bacteria that can grow in many environments, have a rod-like shape, and
form a solid protective endospore, allowing them to tolerate extreme environmental conditions
(Earl et al., 2008), including anaerobiosis (Michiko et al., 1998). They are part of probiotics,
capable of producing antibiotics, and are often antagonists of pathogens (Suetal., 2020; Zhao et
al., 2014). In addition, they do not require special conditions for cultivation (Bai et al., 2013).

The aim of the work was to determine the in vitro effect of water and water-ethanol extracts
from the plant Physocarpus opulifolius to the bacterium Bacillus subtilis VKM B-408.

For this purpose, water and water-ethanol extracts from the leaves of P opulifolius,
collected on the outskirts of Lviv and dried to an air-drystate were prepared. Extracts were made
by maceration method susing 20-, 50-, 70-, and 95% aqueous ethanol (AE) as extractants (1:20/
weight:volume/g:ml, 14 daysin the darkat 25 °C); and aqueous extract was performed by under
reflux conditions in a boiling water bath for 30 minutes (1:10 weight:volume) according to State
Pharmacopoeia of Ukraine. The antibacterial activity of the prepared extracts was determined by
the diameter of the zone of inhibition by the diffusion method in agar, previously adapted using
the modification of wells and cylinders method (Vorobets, Yavorska, 2016). Bacterial cultures
were grown on meat-peptone agar at 28 + 1 °C. Statistical processing of research results was
carried out using the Microsoft Office Excel 2016 program.

According to the results of the study, it can be established that regardless of the used
extractant (water or aqueous ethanol) and the method for determining the inhibitory effect (wells
or cylinders), all the studied extracts from the leaves of P. opulifolius inhibited the growth of B.
subtilis bacteria, forming zones of growth retardation, which were up to 20 mm.

Therefore, the studied extracts of P. opulifolius inhibit the growth of B. subtilis bacteria and
are promising for studying their effect on other types of bacteria.

Soroka O., Komplikevych S., Maslovska O., Hnatush S.
MICROBIOTA OF COLOBANTHUS QUITENSIS
(DESEPTION ISLAND, MARINE ANTARCTIC)

Ivan Franko National University of Lviv
4 Hrushevskyi St., 79005 Lviv, Ukraine
e-mail: sashasoroka40@gmail.com

The literature has described the advantages of cultivation with endophytic bacteria, as well
as studies on the causes and mechanisms of this positive effect on plant growth and development.
A special priority is the study of plants growing in extreme conditions, because their ability to
adapt to a factors of environment depends on the microbiota. This can be an interesting solution
for improving the growth of agricultural crops, because endophytes, unlike symbiotic organisms,
are not so specific about the interaction between the plant. It is assumed that endophytes originate
from microorganisms of the rhizosphere and are closely related to them.

The purpose of this study was to isolate bacteria from a plant sample of the Colobanthus
quitensis and to investigate the properties of the isolated bacteria. Surface sterilization of plants
was carried out according to a modified method (Barra et al, 2016), which involves the stepwise
use of sterile distilled water, 75% ethyl alcohol and 5,6% sodium hypochlorite to wash the surface
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of the plant. Water from the last washing of plant biomass was inoculated onto tryptone-soy agar
(TSA) and R2A medium for sterility control. After sterilization, the root part was separated from
the above-ground part of plant, each of them was crushed in a sterile mortar with a pestle, serial
dilutions were made in 0,9% NaCl and sown on nutrient media. To determine the enumeration
of groups of microorganisms in the rhizosphere of C. quitensis, 1 g of soil was added to 10 ml of
0,9% NaCl. The resulting suspension was thoroughly shaken and kept for 20 minutes, after which
it was shaken again and 0,1 ml was sown on nutrient media. The next media were used in this
work: TSA, starch-ammonia agar, Ashby’s mannitol agar, media with carboxymethyl cellulose,
Giltai’s medium, Vinohradskyi’s medium for the I phase of nitrification, Vinohradskyi’s medium
for the II phase of nitrification, Menkina’s medium, Sabouraud agar, medium for urobacteria
which contain urea as carbon source. To determine the number of microorganisms of ammonifiers,
urobacteria and denitrifiers, 1 ml of suspension was sown in test tubes with TSB with litmus,
medium for urobacteria, Giltai’s medium and evaluated according to the McCready table. The
samples were grown for 24 days at a temperature of 16 °C.

The most numerous group of microorganisms in the rhizosphere of C. guitensis (2,4x10°
CFU/g of soil) were microorganisms that metabolize nitrogen of organic compounds. In this
sample, microorganisms that metabolize nitrogen of inorganic compounds, oligotrophic
and oligonitrophilic microorganisms were less numerous, compared to microorganisms that
metabolize nitrogen of organic compounds. Among nitrifying microorganisms, the enumeration of
microorganisms capable of oxidizing NO,” was higher compared to the number of microorganisms
that oxidize NH,". Among the microorganisms capable of solubilizing phosphate-containing
compounds, only microorganisms that metabolize inorganic phosphorus compounds were found.

For the endophytes of root, the most numerous group is also microorganisms that
metabolize nitrogen of organic compounds (2,2x10° CFU/g of dry weight). Oligonitrophilic,
including nitrogen-fixing microorganisms are also numerous (1,5%x10° CFU/g of dry weight).
Among the microorganisms capable of solubilizing phosphate-containing compounds, we found
only microorganisms that metabolize inorganic phosphorus compounds.

The quantity of microorganisms of the above-ground part of C. quitensis are smaller,
compared to the quantity of groups of rhizosphere or endophytes of root. Most of them
were oligotrophic microorganisms (8x10* CFU/g of dry weight) and cellulose-destroying
microorganisms (6x10* CFU/g of dry weight). Microorganisms capable of solubilizing phosphate-
containing compounds were not detected.

It can be concluded that the microbiota of C. quitensis has the ability to mobilize various
types of compounds, depending on the localization of microorganisms in the plant. The obtained
results will be used for further studies of the endophytes of Antarctic plants.

Tkaczenko H.', Buyun L.%, Kurhaluk N.!, Honcharenko V.2, Prokopiv A.>*
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Due to the increased resistance to antibiotics and chemotherapeutics, it is necessary to use
safe and effective products for the prevention and management of bacterial and fungus diseases.
Natural products with herbal origins have good potential in this area (Aliasghari et al., 2017,
Elchaghaby et al., 2022). Today, the identification of appropriate healthcare approaches, such
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as herbal medicines, with fewer side effects is more favorable, especially with regard to the
adverse effects of chemical drugs (Shakib et al., 2019). Ficus lingua Warb. ex De Wild. & T.
Durand was chosen for this study as a result of a reported antibacterial activity or traditional use
to treat bacterial-related infections in many plants belonging to the Ficus genus. Ficus lingua
is an evergreen shrub, sometimes with a climbing habit, or can become a tree with a spreading,
much-branched crown. It can grow up to 30 meters tall (http://www.ville-ge.ch). It often starts
life as an epiphyte in the branch of a tree and can eventually send down aerial roots that, once they
reach the ground, provide extra nutrients that help the plant grow more vigorously. These aerial
roots can completely encircle the trunk of the host tree, constricting its growth — this, coupled
with the more vigorous top growth, can lead to the fig outcompeting and killing the tree in which
it is growing (http://www.prota.org; https://tropical.theferns.info). The tree is traditionally used
as a source of fibre from which cloth can be made. It is sometimes grown to provide shade and
as an ornamental and bonsai tree (http://www.prota.org; https://tropical.theferns.info). It is often
distributed from Northern Angola to Uganda and Cameroon plus Ivory Coast. Probably also
occurs between Cameroon and Ivory Coast and in Liberia (Berg, 1989-1991; http://www.figweb.
org). The current study is a continuous line of our investigations directed towards the assessment
of the antibacterial potentials of Ficus species plants. The current study aimed to determine the
antibacterial activity of Ficus lingua Warb. ex De Wild. & T. Durand against Gram-positive and
Gram-negative bacteria.

The leaves of F. lingua, cultivated under glasshouse conditions, were sampled at M.M.
Gryshko National Botanic Garden (NBG), National Academy of Science of Ukraine. The leaves
were brought into the laboratory for antimicrobial studies. Freshly sampled leaves were washed,
weighed, and homogenized in 96% ethanol (in the ratio of 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). 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 [-lactamase producing
strain), S. aureus NCTC®12493 (mecA positive, Methicillin-resistant, EUCAST QC strain for
cefoxitin), Escherichia coli (Migula) Castellani and Chalmers (ATCC®25922™), E. coli (Migula)
Castellani and Chalmers (ATCC® 35218™), Pseudomonas aeruginosa (Schroeter) Migula
(ATCC®27583™), Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz
(ATCC®29212™), and Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz
(ATCC®51299™) were used. The antimicrobial susceptibility testing was done on Muller-Hinton
agar by the disc diffusion method. Inhibition zone diameters were determined and averaged. For
each strain, eight replicates were assayed (n = 8). The Petri dishes were observed and photographs
were taken. The susceptibility of the test organisms to the F. lingua extract was indicated by a
clear zone of inhibition around the discs containing the extract and the diameter of the clear zone
was taken as an indicator of susceptibility. Zone diameters were determined and averaged. 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; Tkachenko et al., 2019).

Results of the current study revealed that both Gram-positive and Gram-negative strains
were sensitive to the ethanolic extract derived from the leaves of F. lingua. The diameters of
inhibition zones for E. coli (Migula) Castellani and Chalmers (ATCC®25922™) strain after the
application of F. lingua extract were increased to (15.49 + 0.91 mm) compared to the 96% ethanol
as control samples (8.02 £ 0.61 mm). Similar results were obtained for the E. coli (Migula)
Castellani and Chalmers (ATCC®35218™) strain. The diameters of inhibition zones after
the application of F. lingua extract were increase to (12.82 + 0.79 mm) compared to the 96%
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ethanol as control samples (7.0 = 0.64 mm). The percentage of increase in the inhibition zone
diameters was 93% and 83% for E. coli (Migula) Castellani and Chalmers (ATCC®25922™) and
E. coli (Migula) Castellani and Chalmers (ATCC®35218™) strains, respectively. P. aeruginosa
(Schroeter) Migula (ATCC®27853™) strain was resistant to the F. /ingua extract. The diameters
of inhibition zones after the application of F. lingua extract were (10.28 = 0.63 mm) compared to
the 96% ethanol as control samples (7.12 = 0.56 mm).

Gram-positive strains were also sensitive to the F lingua extract. S. aureus strains
exhibited intermediate activity to the F. lingua extract. S. aureus (NCTC®12493) strain was less
sensitive then S. aureus subsp. aureus Rosenbach (ATCC®29213™) and S. aureus subsp. aureus
Rosenbach (ATCC®25923™) strains. Diameters of inhibition zones after application of the F.
lingua extract were (17.56 = 1.11 mm) compared to the 96% ethanol as control samples (8.94
+ 0.79 mm) for S. aureus subsp. aureus Rosenbach (ATCC®29213™) strain, (15.19 + 1.08 mm)
compared to the 96% ethanol as control samples (9.81 + 0.77 mm) for S. aureus subsp. aureus
Rosenbach (ATCC®25923™) strain, and (13.34 + 0.88 mm) compared to the 96% ethanol as
control samples (8.33 = 0.74 mm) for S. aureus (NCTC®12493) strain. The increase of diameters
of inhibition zones after the application of the F. lingua extract was 96% (p < 0.05), 55% (p <
0.05), and 60% (p < 0.05) for S. aureus subsp. aureus Rosenbach (ATCC®29213™)_ S. qureus
subsp. aureus Rosenbach (ATCC®25923™), and S. aureus (NCTC®12493) strains, respectively,
compared to the control samples (96% ethanol).

E. faecalis strains were also sensitive to the F. lingua extract. Diameters of inhibition zones
after application of the F. lingua extract were (13.64 + 0.95 mm) compared to the 96% ethanol as
control samples (7.53 = 0.60 mm) for E. faecalis (Andrewes and Horder) Schleifer and Kilpper-
Balz (ATCC®51299™) strain and (14.71 + 1.05 mm) compared to the 96% ethanol as control
samples (8.18 = 0.55 mm) for E. faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz
(ATCC®29212™) strain. The increase of diameters of inhibition zones after the application of the
F. lingua extract was 81% (p < 0.05) and 80% (p < 0.05) for E. faecalis (Andrewes and Horder)
Schleifer and Kilpper-Balz (ATCC®51299™) and E. faecalis (Andrewes and Horder) Schleifer
and Kilpper-Balz (ATCC®29212™) strains, respectively.

In summary, this study provides insight into the in vitro antibacterial activity of an ethanolic
extract derived from the leaves of Ficus lingua against Gram-negative strains such as E. coli
(Migula) Castellani and Chalmers (ATCC®25922™), E. coli (Migula) Castellani and Chalmers
(ATCC®35218™), P. aeruginosa (Schroeter) Migula (ATCC®27853™) and Gram-positive strains
such as S. aureus subsp. aureus Rosenbach (ATCC®29213™)_S. aureus subsp. aureus Rosenbach
(ATCC®25923™) methicillin-resistant (MRSA) S. aureus NCTC®12493), E. faecalis (Andrewes
and Horder) Schleifer and Kilpper-Balz (ATCC®51299™) (resistant to vancomycin; sensitive to
teicoplanin) and E. faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC®29212™™),
Results of the current study revealed that both Gram-positive and Gram-negative strains were
sensitive to the F. lingua extract. Gram-positive strains such as S. aureus subsp. aureus Rosenbach
(ATCC®29213™)_S. qureus subsp. aureus Rosenbach (ATCC®25923™), E. faecalis (Andrewes
and Horder) Schleifer and Kilpper-Balz (ATCC®51299™) and E. faecalis (Andrewes and Horder)
Schleifer and Kilpper-Balz (ATCC®29212™) were sensitive to the F. lingua extract. The highest
diameters of inhibition zones after the application of the F. lingua extract were observed for
S. aureus subsp. aureus strains. This study demonstrates the antibacterial potential of ethanolic
extract derived from the leaves of F. lingua and for use in the treatment of bacterial infection.
The bioactive compounds of F. lingua extract, as well as its main biological activities, make it a
promising candidate for communicable disease management.

This work was supported by The International Visegrad Fund, and the authors are cordially
grateful for this.



Mikpobionoris, Bipyconoria Ta imyHonoris - 153 -
Tkaczenko H.!, Opryshko M., Gyrenko O.%, Maryniuk M.?, Buyun L.?, Kurhaluk N.

IN VITRO ANTIBACTERIAL PROPERTIES OF COMMERCIAL
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Eucalyptus leaf oil has astounding widespread biological activities, including
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 (Dhakad et al., 2018). Most essential oils
(EOs) from Eucalyptus species are rich in monoterpenes and many have found applications in
pharmaceuticals, agrochemicals, food flavorings, and perfumes. Such applications are related to
their diverse biological and organoleptic properties (Barbosa et al., 2016). Studies have shown
that eucalyptus EO and its major monoterpenes have enormous potential for preventing and
treating infectious diseases caused by viruses (Mieres-Castro et al., 2021). Eucalyptus globulus
EO has antibacterial properties against methicillin-resistant Staphylococcus aureus (MRSA),
which can be enhanced when used in combination with other agents, such as other essential oils
and antibiotics (Merghni et al., 2018; Elangovan and Mudgil, 2023). In the study of Cermelli
and co-workers (2008), the activity of Eucalyptus globulus essential oil was determined for 120
isolates of Streptococcus pyogenes, 20 isolates of S. pneumoniae, 40 isolates of S. agalactiae,
20 isolates of Staphylococcus aureus, 40 isolates of Haemophilus influenzae, 30 isolates of H.
parainfluenzae, 10 isolates of Klebsiella pneumoniae, 10 isolates of Stenotrophomonas maltophilia
and two viruses, a strain of adenovirus and a strain of mumps virus, all obtained from clinical
specimens of patients with respiratory tract infections. H. influenzae, H. parainfluenzae, and S.
maltophilia were the most susceptible, followed by S. pneumoniae (Cermelli et al., 2008). EOs
of four different Eucalyptus species (Eucalyptus salubris, Eucalyptus salmonophloia, Eucalyptus
oleosa, and Eucalyptus gracilis) grown in southern Tunisia have screened for their antioxidant
and antimicrobial properties, as well as their chemical compositions and data were presented
in the study of Ben Marzoug and co-workers (2010). EOs exhibited an interesting antibacterial
activity against all microorganisms tested (activity was better against Gram-positive bacteria)
except for Staphylococcus aureus and Escherichia coli (Ben Marzoug et al., 2010).

In the current study, the antibacterial properties of commercial eucalyptus essential oil
provided by Polish essential oil manufacturers (Naturalne Aromaty sp. z 0.0., Ktaj, Poland) against
some Gram-positive and Gram-negative bacteria were studied. To this intent, the antimicrobial
susceptibility test was used (the Kirby—Bauer disk diffusion test for measuring zone diameters of
bacterial growth inhibition).

The eucalyptus EO was provided by Polish essential oil manufacturers (Naturalne Aromaty
sp. z 0.0., Kiaj, Poland). The investigated sample did not contain additives or solvents and was
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 prior to investigation. Geographical
origins were excluded as information was mostly not available. The testing of the antibacterial
activity of eucalyptus EO was carried out in vitro by the Kirby-Bauer disc diffusion technique
(Bauer et al., 1966). In the current study, Gram-negative strains such as Escherichia coli (Migula)
Castellani and Chalmers (ATCC®25922™), Escherichia coli (Migula) Castellani and Chalmers
(ATCC®35218™), Pseudomonas aeruginosa (Schroeter) Migula (ATCC®27853™) and Gram-
positive strains such as Staphylococcus aureus subsp. aureus Rosenbach (ATCC®29213™),
methicillin-resistant (MRSA), mecA positive Staphylococcus aureus (NCTC®12493),
Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC®51299T™)
(resistant to vancomycin; sensitive to teicoplanin) and Enterococcus faecalis (Andrewes and



-154 - “Monogp i noctyn Gionorii”, JIbBiB, 26—28 kBiTHA 2023 p.

Horder) Schleifer and Kilpper-Balz (ATCC®29212™) were used.

The strains were inoculated onto Mueller-Hinton (MH) agar dishes. Sterile filter paper
discs impregnated with eucalyptus EO were applied over each of the culture dishes. Isolates of
bacteria with eucalyptus EO were then incubated at 37°C for 24 h. The Petri dishes were then
observed for the zone of inhibition produced by the antibacterial activity of eucalyptus EO. A
control disc impregnated with 96% ethanol was used in each experiment. At the end of the 24-h
period, the inhibition zones formed were measured in millimetres using the vernier. For each
strain, eight replicates were assayed (n = 8). The Petri dishes were observed and photographs
were taken. The susceptibility of the test organisms to the eucalyptus EO was indicated by a clear
zone of inhibition around the discs containing the eucalyptus EO and the diameter of the clear
zone was taken as an indicator of susceptibility. Zone diameters were determined and averaged.
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; Tkachenko et al., 2022).

Results of the current study revealed that Gram-negative strains, such as E. coli and P.
aeruginosa were resistant to the eucalyptus EO. The diameters of inhibition zones for E. coli
(Migula) Castellani and Chalmers (ATCC®25922™) strain after the application of eucalyptus EO
were similar (10.29 £+ 0.81 mm) compared to the 96% ethanol as control samples (8.02 + 0.61
mm). Similar results were obtained for E. coli (Migula) Castellani and Chalmers (ATCC®35218™)
strain. The diameters of inhibition zones after the application of eucalyptus EO were (7.56 + 0.55
mm) compared to the 96% ethanol as control samples (7.0 + 0.64 mm). P. aeruginosa (Schroeter)
Migula (ATCC®27853™) strain was also resistant to the eucalyptus EO. The diameters of
inhibition zones after the application of eucalyptus EO were (7.87 £0.61 mm) compared to the
96% ethanol as control samples (7.12 £0.56 mm).

Gram-positive strains were sensitive to the eucalyptus EO compared to the Gram-negative
strains. S. aureus strains exhibited intermediate activity to the eucalyptus EO. S. aureus subsp.
aureus Rosenbach (ATCC®29213™) strain was more sensitive than S. aureus (NCTC®12493).
Diameters of inhibition zones after application of eucalyptus EO were (15.69 + 0.89 mm)
compared to the 96% cthanol as control samples (8.94 + 0.79 mm) for S. aureus subsp. aureus
Rosenbach (ATCC®29213™) strain and (13.24 £+ 0.56 mm) compared to the 96% ethanol as
control samples (8.33 + 0.74 mm) for S. aureus NCTC®12493) strain. The increase of diameters
of inhibition zones after the application of eucalyptus EO was 75.5% (p < 0.05) and 58.9% (p
< 0.05) for S. aureus subsp. aureus Rosenbach (ATCC®29213™) and S. aureus (NCTC®12493)
strains, respectively compared to the control samples (96% ethanol).

E. faecalis strains were more sensitive to eucalyptus EO. Diameters of inhibition zones
after application of eucalyptus EO were (18.85 = 0.75 mm) compared to the 96% ethanol as
control samples (7.53 = 0.60 mm) for E. faecalis (Andrewes and Horder) Schleifer and Kilpper-
Balz (ATCC®51299™) strain and (13.54 + 0.64 mm) compared to the 96% ethanol as control
samples (8.18 = 0.55 mm) for E. faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz
(ATCC®29212™) gtrain. The increase of diameters of inhibition zones after the application of
eucalyptus EO was 150% (p < 0.05) and 65.5% (p < 0.05) for E. faecalis (Andrewes and Horder)
Schleifer and Kilpper-Balz (ATCC®51299™) and E. faecalis (Andrewes and Horder) Schleifer
and Kilpper-Balz (ATCC®29212™) strains, respectively.

In summary, this study provides insight into the in vitro antibacterial activity of commercial
eucalyptus EO against Gram-negative strains such as E. coli (Migula) Castellani and Chalmers
(ATCC®25922™)  E. coli (Migula) Castellani and Chalmers (ATCC®35218™), P. geruginosa
(Schroeter) Migula (ATCC®27853™) and Gram-positive strains such as S. aureus subsp.
aureus Rosenbach (ATCC®29213™) methicillin-resistant (MRSA) S. aureus (NCTC®12493),
E. faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC®51299™) (resistant
to vancomycin; sensitive to teicoplanin) and E. faecalis (Andrewes and Horder) Schleifer
and Kilpper-Balz (ATCC®29212™). Results of the current study revealed that resistant to the
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eucalyptus EO were Gram-negative bacterial strains, such as E. coli (Migula) Castellani and
Chalmers (ATCC®25922™) E. coli (Migula) Castellani and Chalmers (ATCC®35218™), P
aeruginosa (Schroeter) Migula (ATCC®27853™) strains. The diameters of inhibition zones
after the application of eucalyptus EO were similar to control samples (96% ethanol). On the
other hand, Gram-positive strains such as S. aureus subsp. aureus Rosenbach (ATCC®29213™),
methicillin-resistant S. aureus (NCTC®12493), E. faecalis (Andrewes and Horder) Schleifer and
Kilpper-Balz (ATCC®51299™) and E. faecalis (Andrewes and Horder) Schleifer and Kilpper-
Balz (ATCC®29212™) were sensitive to eucalyptus EO. The highest diameters of inhibition
zones after the application of eucalyptus EO were observed for E. faecalis strains. This study
demonstrates the potential of commercial eucalyptus essential oil as an antibacterial agent
and for use in the treatment of MRSA infection. The data contributes to the ongoing scientific
investigation regarding the application of essential oils as natural antibacterial agents.

This research has been supported by Pomeranian University in Stupsk, and it is cordially
appreciated by the authors.
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Although significant progress has been made in the treatment of many human infections,
infections caused by microorganisms still pose a serious threat to human health. Due to the
increasing resistance of bacteria to synthetic antibiotics, the antimicrobial activity of various
plant extracts containing natural biocides is being studied. Flower buds of the plant Buddleja
officinalis Maxim. have been used in traditional medicine as a folk remedy. This flowering shrub,
belonging to the Scrophulariaceae family, is widely distributed in the Americas, Africa, and Asia
and is used to treat inflammation, vascular diseases, conjunctivitis, headache, and stroke, as well
as to improve liver function (Jung et al., 2017). Flowers and buds have antispasmodic, choleretic,
and ophthalmic effects, similar to the effect of compounds known as vitamin P, reducing the
permeability and fragility of blood vessels of the skin and small intestine, increasing appetite
and intestinal peristalsis. The plant contains more than 50 compounds, including flavonoids,
phenylethanoid glycosides, and alkaloids, which have high antioxidant activity (Xie et al., 2019).

Due to the presence of these and other substances, this plant may have antimicrobial
activity against Candida species (Jung et al., 2017; Scott, 2017).

The aim of this study was to investigate the effect of water and water-ethanol extracts from
Buddleja officinalis Maxim. on five different Candida species: C. pseudotropicalis, C. curvata,
C. kefyr, C. parapsilosis and C. tenuis.

Extracts from the leaves and inflorescences of B. officinalis, which were collected in
the botanical garden of the Danylo Halytsky Lviv National Medical University, were obtained
andanti-candidal activity was determined by the diffusion method in agar in a modification with
wells and cylinders, determining the diameter of the growth retardation zone (Vorobets, Yavorska
2016) for Candida pseudotropicalis (Kluyveromyces marxianus ATCC 4922=VKMY-922), C.
curvata (Cutaneotrichosporon curvatus ATCC 10567=VKMY-2230), C. kefyr (Kluyveromyces
marxianus VKM Y-459), C. parapsilosis ATCC 22019=UKMY-73t=VKMY-58 and C. tenuis
ATCC 10573=UKMY-1525t (Yamadazyma tenuis ATCC 10573=VKM Y-70). For sowing, 0.2 ml
of suspension with a biomass of 0.1-0.2 g/l was used, the amount of extract was 0.2 ml.

Extracts from the leaves and inflorescences of B. officinalis were obtained by the
maceration method using 20%, 60%, 70%, and 96% aqueous ethanol (AE) as extractants (1:20
weight:volume and 14 days in the dark at 25°C); and aqueous extract was performed by under
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reflux conditions in a boiling water bath for 30 minutes (1:10weight:volume) according to State
Pharmacopoeia of Ukraine.

Extracts made from the aerial parts of B. officinalis (leaves and inflorescences) have been
found to have a slight anti-candidal effect. The growth retardation zones under the influence of the
aqueous extract, at a dilution of 1:10, reached up to 10 mm, indicating the low sensitivity of yeast
to the studied extracts. Extracts made with aqueous ethanol at 20% and 60% concentrations also
affected zones up to 10 mm. Even the 96% ethanol extract, from which other compounds were
apparently extracted, moderately affected the tested yeast cultures, causing growth inhibition
zones up to 12 mm. The dilution of AE extracts (1:10 or 1:20) and the determination method
(wells or cylinders) did not affect the results.

The results of the study established that extracts made from Buddleja officinalis Maxim.
moderately affect Candida yeast, regardless of the extractant, dilution and research method.

Topilnytska T.2, Vorobets N.', Yavorska H.?
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Stachys palustris L. (Lamiaceae) is a perennial herb that grows up to 150 c¢m tall and is
common in wet places in Europe. The plant has four-sided stems with opposite, lanceolate serrated
leaves, almost without petioles, velvety covered with soft hairs on both sides. The flowers are
bisexual, irregular, forming spike-like inflorescences. Young shoots of S. palustris are sometimes
used like asparagus, and its tuber is eaten raw or cooked. This plant, after grinding, was used
to flavor bread (Venditti et al., 2017; Goren, 2014). Various species from the genus Stachys are
used for the treatment of rheumatic, gastric, asthmatic and skin diseases in the form of infusions
or decoctions. They contain fatty acids, alkaloids, triterpenes, phytosterols, phytoecdysteroids,
diterpenes, iridoids, flavonoids, etc., which have anti-inflammatory, antibacterial, antioxidant and
anti-nephritic effects (Goren, 2014; Tomou et al., 2020).

Pseudomonas fluorescens bacteria are representatives of the local microbiota of various
parts of the human body. They can prevent skin diseases such as impetigo and, on the other hand,
show pathogenic properties, causing severe conditions, for example, in the lungs of intubated
patients in the intensive care unit (Bahrani-Mougeot et al., 2021) or sepsis after entering the
bloodstream during other injections or through catheters (Gershman et al., 2008). It is also known
that P. fluorescens strains associated with plants form biofilms, which are important agents of
plant protection against pathogenic fungi due to the formation of a number of antibiotics (Scales
etal., 2014).

The work aimed to investigate the antibacterial effect of extracts from Stachys palustris
against Pseudomonas fluorescens.

The object of the research was water and water-ethanol extracts from the aerial part of
Stachys palustris. Extracts were made by maceration method susing 20-, 50-, 70-, and 95%
aqueous ethanol (AE) as extractants (1:20/weight:volume/g:ml, 14 daysin the darkat 25 °C); and
aqueous extract was performed by under reflux conditions in a boiling water bath for 30 minutes
(1:10 weight:volume) according to State Pharmacopoeia of Ukraine. The antibacterial activity of
the extracts against Pseudomonas fluorescens VKM B-894 (ATCC 13525) was determined by the
diameter of the zone of growth retardation by the diffusion method in agar, previously adapted
using the modification of wells and cylinders method (Vorobets, Yavorska, 2016). Statistical
processing of research results was carried out using the Microsoft Office Excel 2016 program.

Microbiological studies established that the analyzed aqueous extracts from S. palustris
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affected P, fluorescens, causing zones of growth retardation up to 15 mm. AE extracts had a high
inhibitory effect on P. fluorescens, which caused zones of growth retardation from 9 to 17 mm,
regardless of the concentration of the extractant and the research method.

Therefore, water and water-ethanol extracts from the vegetative organs of Stachys palustris
plants have an inhibitory effect on Pseudomonas fluorescens.

Velykyi V., Voznesenskaya T.
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UNDER OXIDATIVE STRESS
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Sirtuin-2 (SIRT-2) is a member of the sirtuin family of proteins that play a critical role in
regulating various cellular processes, including cell metabolism, apoptosis, and DNA damage
repair. SIRT-2 has been shown to regulate T-lymphocyte activation by modulating the expression
of key cytokines and transcription factors. This protein has also been shown to regulate the
differentiation of T-lymphocytes into effector cells, which are crucial for the elimination of
infected cells. SIRT-2 has been shown to regulate the migration of T-lymphocytes, which is critical
for their ability to target and eliminate pathogens. Studies showed that it has been implicated in
the development of autoimmune diseases, as it regulates the differentiation of T-lymphocytes into
self-reactive cells. Overall, SIRT-2 plays a critical role in the regulation of T-lymphocyte function
and has emerged as a promising therapeutic target for the treatment of immune-related diseases.

This research is aimed to examine in vitro modulation SIRT-2 activity (inhibition) and it
effects on and cell death type under oxidative stress.

For examination effects on cell death type, we isolated immune cells from the thymus of
Albino line mice, adult females weight 18-20 g.T-cells cultivated with 10 mkM Agk-2 (specific
inhibitor of SIRT-2) in RPMI 1640 media with 100 mkM H202 (oxidative stress factor) during
1 hour at 37°C in the natural atmosphere. Control groups cells cultivated in RPMI media with
100 mkM H202 for 1 hour at 37°C in a natural atmosphere. For detection of live, necrotic and
apoptotic cells were used a combination of Propidium iodide and HOECHST 33342 dyes solution
and fluorescent microscopy imaging. Apoptosis and necrosis was differentiated by dyeing
depended from membrane integrity and cytomorphological characteristics as cell swelling,
chromatin condensation and fragmentation. We used Student’s t-test for statistical analysis,
p<0,05. We showed in our research that SIRT-2 inhibition by Agk2 leads to decreasing immune
cells resistance to oxidative stress. For T-cells survival rate after Agk-2 treating decrease to
17,56%. Necrosis rate is increased for T-cells to 11,51%. Apoptosis rate after incubation with
AgK-2 increased to 4,73%.

To conclude, the influence of SIRT-2 inhibition on the type of cell death that occurs depends
on various factors, including the cell type, the context of inhibition, and the downstream signaling
pathways that are affected.

Vlasiuk Y., Yavorska H., Fedorovych D.

PRODUCTION OF FLAVINMONONUCLEOTIDE BY CANDIDA FAMATA STRAINS
WHICH EXPRESSED THE GENE OF TRANSCRIPTION ACTIVATOR SEF{ UNDER
CONTROL OF THE LACTOSE-INDUCED LAC4 PROMOTER
Ivan Franko National University of Lviv
Hrushevskogo St. 4, 79005, Lviv, Ukraine
e-mail: yana.vlasiuk2002@gmail.com

Flavin mononucleotide (FMN) is a flavin coenzyme involved in numerous oxidoreductive
reactions. In addition, FMN is biosynthetic precursor of the dimethylbenzimidazol part of
coenzyme B,, and of the antibiotic roseoflavin. FMN has numerous industrial applications,
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mostly in food industry as yellow colorant in soft drinks and yoghurts due to its 200 times higher
water solubility relative to riboflavin FMN is mainly produced by chemical phosphorylation of
riboflavin, however, even the most purified preparations of chemically synthesized FMN contain
around 25% of different flavin impurities, mostly of isomeric riboflavin phosphates. Riboflavin
can be converted to FMN in vitro by using purified riboflavin kinases catalyzing phosphorylation
at 5’-position or by hydrolyzing flavin adenine dinucleotide (FAD) with FAD pyrophosphatase.
However, this process is too expensive for industrial production. Multicopy integration of
FMNI gene coding for riboflavin kinase from the flavinogenic yeast Debaryomyces hansenii
in the riboflavin overproducing strain of the close flavinogenic yeast Candida famata led to
accumulation of FMN in cultural medium were constructed.

The aim of this work was to obtain advanced FMN overproducing strains of C. famata.
To construct such strains we introduced a plasmid pFMN1 harboring D. hansenii gene FMNI
under control of C. famata TEF I promoter into much more effective recently isolated riboflavin
overproducing strains BRP. Additionally, the plasmid with gene C. famata SEF1 gene under
control of LAC4 promoter was introduced in transformants, containing the additional copy of
FMNI1 gene, obtained on the basis of the recipient strains BRP.

The transformants were tested for the irability to synthesize FMN on different media.
Strain BRP/FMNI1 revealed 50-elevated accumulation of FMN in the cultural liquid as compared
to the corresponding parental strain during cultivation in glucose-containing YNB medium
supplemented with yeast extract. Resulted transformants containing an additional copy of gene
SEF I under the control of the LAC4 promoter were characterized by increased production of FMN
during cultivation in the medium with lactose. FMN production by these strains was significantly
(6-10 fold) higher on cheese whey than that in glucose-containing YNB medium.

FMN production by engineered strains overexpressing both FMNI and SEF1 during the
incubation of 5 mg of washed cells in the sucrose-contained optimized medium was reached
maximally 250 mg/L. In cheese whey supplemented with ammonium sulfate (3 g/L) maximal
production of FMN (540 mg/L) was observed for strain BRP/FMN1/pLACA4SEF1 after 48 hours
of the washed cell incubation, which was approximately 30 percent of the total flavins content.

Voitovych M., Peretyatko T.'?, Komplikevych S.!, Maslovska O.!, Moroz O.!, Hnatush S.!

EFFECTS OF HEAVY METAL COMPOUNDS TO BACTERIA,
ISOLATED FROM DIFFERENT BIOTOPES OF ANTARCTICA
'Ivan Franko National University of Lviv
4, Hrushevsky str., Lviv, 79005, Ukraine
“State Institution National Antarctic Scientific Center
16, Taras Shevchenko Blvd., Kyiv, 01601, Ukraine
e-mail: vojtovicmaria0906@gmail.com

Pollution of environment by heavy metals is considered one of the biggest problems of
nowadays. Toxicity and capability of the bioaccumulation of these pollutants is the reason to
search potential ways of environment detoxification from heavy metal compounds. Antarctic
microorganisms, isolated from the biotopes with the increased heavy metal concentrations, have
acquired the physiological and metabolic adaptations, which enabled them to colonize these sites.
These strains are potentially perspective for the multifunctional application, Especially in the
bioremediation processes.

The aim of the work was to determine the minimal inhibitory and maximal tolerable
concentrations of heavy metals for bacterial strains, isolated from different biotopes of marine
Antarctica. Sensitivity of bacterial strains was studied during their cultivation on the medium for
lipolytic activity determination (for Pseudomonas sp.3B-In-57 bacteria) and on the starch-ammonia
medium (for Pseudarthrobacter sp. 2B-K-54, Pedobacter sp. 2U-K-37, Pseudarthrobacter sp.
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2B-K-54 and Flavobacterium sp 2B-in-99 bacteria) with different MnCl,-4H,0, FeSO,-7H,0,
CuCl,-2H,0, K,Cr,07 and CdCl,-2,5H,0 concentrations.

It was determined that biomass of Pseudomonas sp. 3B-In-57, Pedobacter sp. 2U-K-37
and Paenarthrobacter sp. 2B-in-78 decreased for 20 %, compared to control, under the influence
of 1 mM MnCl,-4H,0. Pseudarthrobacter 2B-K-54 were more resistant to manganese chloride
tetrahydrate, the maximal tolerable concentration was determined as 200 mM. It may be explained
by the fact that the representatives of Pseudarthrobacter genus are capable of sequestrating heavy
metals and to use efflux mechanism (Caracciolo, 2021).

Pseudomonas sp. 3B-In-57 and Flavobacterium 2B-in-99 bacteria were the most sensitive
to FeSO,-7H,0. The highest MIC of iron (II) sulfate heptahydrate was for Pedobacter 2U-
K-37 was the most resistant. Pseudarthrobacter sp. 2B-K-54 and Paenarthrobacter sp. 2B-
in-78 bacteria were growing with 50 mM FeSO,-7H,O in the medium. Pseudarthrobacter
and Paenarthrobacter bacteria are capable of producing the iron-chelate compounds, and
pseudomonads produce pyoverdine — fluorescent siderophore, which increase the level of iron
compounds solubility (Kahraman, 2020).

CuCl,-2H,0 at concentration 0.5 mM decreased the growth of Pseudomonas sp. 3B-In-57,
Pedobacter sp. 2U-K-37 and Paenarthrobacter sp. 2B-in-78. The highest tolerable concentration
of the salt for Pseudarthrobacter sp. 2B-K-54 was 12.5 mM. Genes and operons, responsible
for the resitance to copper ions, are identified in Pseudarthrobacter genus representatives. Other
effective mechanisms of resistance to heavy metal compounds, identified in other species of
these bacterial genera, is the synthesis of exopolysaccharides and metallothioneins — compounds,
capable of bounding heavy metal ions (Mohite, 2017; Chatterjee, 2020).

All bacterial strains, isolated from different biotopes of marine Antarctica, were growing
with 20 mM potassium dichromate.

Pseudarthrobacter sp. 2B-K-54 biomass decreased under the influence of 1.5 mM CdCl,.
The highest tolerable concentration of CdCl, was 1.5 mM for Pseudarthrobacter sp. 2B-K-54,
0.5 mM — for Pseudomonas sp. 3B-In-57, Pedobacter sp. 2U-K-37, Paenarthrobacter sp. 2B-in-
78 and 0.001 mM — for Flavobacterium sp. 2B-in-99.

It was established that the highest tolerable concentrations of the studied heavy metals are
the highest for Pseudarthrobacter sp. 2B-K-54. The majority of studied bacterial strains were
sensitive to 0.5 mM CdCl,. Different values of the maximal tolerable heavy metal concentrations,
determined for the studied starins, may be explained by different biotopes of their isolation,
their belonging to different genera (different resistance machanisms are described for them), and
individual peculiarities of each strain.

Yarmoliuk I., Komplikevych S., Maslovska O., Hnatush S.

NON-ENZYMATIC ADAPTATIONS OF PAENIBACILLUS TUNDRAE BACTERIA
UNDER THE INFLUENCE OF COPPER (II) CHLORIDE

Ivan Franko National University of Lviv
Hrushevskyi Str., 4, 79005 Lviv, Ukraine

e-mail: iraarmoluk34@gmail.com

Metals are important in the metabolic processes of microorganisms, but at high
concentrations they are toxic. Regions rich in heavy metals are widespread on our planet. This is a
result of natural processes and anthropogenic activities. To reduce the toxic effects of heavy metals,
microbial cells have effective resistance mechanisms: efflux of toxic ions from bacterial cells,
enzymatic transformations of metals, and incorporation of heavy metals into complexes by metal-
binding proteins, which makes them less toxic to the cell. Exopolysaccharides and extracellular
proteins play a protective role as they form a layer that surrounds the cell and provides protection,
and are also involved in the aggregation and formation of biofilms. Exopolysaccharides can bind
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metals and toxic substances. To counteract oxidative stress and repair further damage, bacteria
use various defense mechanisms, including the formation of low molecular weight thiols. Thiols
play an important role in maintaining the redox potential of the cytoplasm.

The goal of the research was to analyze the content of exopolymeric substances and thiols
synthesized by Paenibacillus tundrae IMV B-7915 under the influence of copper (II) chloride.

The bacteria were incubated for 1 hour in Tris-HCI buffer (pH 7.5) that contained CuCl, at
concentrations of 2-8 mM. After incubation, the bacteria were washed and transferred to tryptic-
soy broth medium and cultured for 72 hours. The protein concentration was determined by the
Bradford method. For the isolation of exopolysaccharides, ethylenediaminetetraacetic acid (2%)
was added to the bacterial cell suspension and incubated at 4 °C for 3 hours. After that, the mixture
was centrifuged at 8300 g for 20 min at 4 °C. The content of exopolysaccharides in supernatant
was determined by reaction with anthron. The total thiol content in the cell-free bacterial extract
was detected by reaction with 5,5’-dithiobis(2-nitrobenzoic) acid.

The accumulation of copper in P. tundrae IMV B-7915 cells caused a decrease in the
specific growth rate during 24 hours of bacterial growth. The specific growth rate decreased with
increasing of copper content in the cells. During 48-72 hours of cultivation the specific growth
rate of bacterial cells incubated in buffer with copper (II) chloride didn’t differ from the control.
Bacteria P. tundrae IMV B-7915 under the influence of 8 mM CuCl, synthesised 26.38 % more
exopolysaccharides compared to the control. At the influence of 7 mM CuCl, the content of
exopolysaccharides was higher by 11.96 % compared to the control. At other concentrations, no
changes in exopolysaccharide content were detected. The content of extracellular proteins did not
differ from the control under the influence of 2-8 mM copper (II) chloride.

The total thiol content in P. tundrae IMV B-7915 cells increased significantly during 1
hour of bacterial growth. It was slightly lower compared to the control or didn’t differ during next
hours of cultivation.

MOJIEKYJIAPHA TA KJIIITUHHA BIOJIOI'TA
MOLECULAR AND CELL BIOLOGY

Apaxensun K.!, T'yoens O.?

JOCIIIXKXKEHHS 3MATHOCTI ME3EHXIMAJIBHUX CTOBBEYPOBUX KJIITUH
JO AHTIOTEHE3Y IN VITRO TIICJIA 3BEPITAHHI Y CKJTA I
AJIBTTHATHUX MIKPOCOEP
! Xapxiecokuil nayionanvhutl ynieepcumem imeni B.H. Kapasina
matioan Ceoboou 4, m. Xapxie, 61022, Yxpaina
2 Incmumym npo6bnem kpio6ionoeii ma xpiomeounyunu HAH Ypainu
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Arakelian K., Hubenia O. STUDY OF ENDOTHELIAL CELLS ANGIOGENESIS
POSSIBILITY AFTER ENCAPSULATION INTO ALGINATE MICROBEADS. Efficient pres-
ervation technologies required for endothelial cells is used in medicine and laboratory practice.
Cell preservation at hypothermia may be more safe and beneficial for short-term storage. Herein,
we have shown that Human Umbilical Vein Endothelial Cells (HUVEC) encapsulation into algi-
nate resulted in maintaining viability and angiogenesis possibility after encapsulation.

[NomepenHi Hamn JOCTIPKCHHS BUSIBHJIM, IO IHKAlCYISIisl CTOBOYPOBHX KIITHH 3
KICTKOBOTO MO3Ky Ta IIKipW JIIOAWHU B ajJbriHaTHI MiKpoc(depu NMpH3BOJUTH IO 3BOPOTHOL
3yNUHKH KJIITHHHOTO LMKJY, 3HWKEHHS MeTaOOoNiYHOI aKTUBHOCTI Ta BUPOOHHIITBA aKTHBHUX



MonekynsipHa Ta kniTuHHa Gionoris - 161 -

(hopM KHCHIO, MiABUINEHHS CTIMKOCTI O OKHCIIOBAJBHOTO CTpecy. 3MiHH MeTaboIidHOTO
CTaHy IHKAlCyJhOBAHMX KIITHH CIPHSIIA OUTHII TPHUBAJIOMY 30EpEkKCHHIO >KHUTTE3JATHOCTI
mpu 30epiraHHi KITHH 3a TIiTOTepMIiYHUX yMOB. IIpoTe BIIKpUTHM € THUTaHHS, 49U 30epiraroTh
KIIITHHH, 30KpeMa eHIOTellialbHi, CBii aHTIOTeHHUI MMOTEHITia ICHA iX BBEICHHS B KYJIBTYPY 3
rinoTepMivHOTO 30€piraHHs, BUBUIFHEHHS 3 anbrinaTHuX Mikpochep (AMC).

ExcniepuMEeHTH NpOBOIWIM Ha CHIOTENiaJbHUX KIITHHAX ITYyNKOBOI BEHH JIIONUHU
(HUVEC, Thermo Scientific, A1460901). Kniturn xynetuByBam mpu 37°C, 5% CO, i 95%
BOJIOTOCTI B cepeoBHILi, o ckaananocs 3 Medium 200 (Gibco, ready for use grade), 50 Mxr/mu
TeHIITiHY, 50 MKT/MJI CTPEITOMIITNHY. [HKATICYIISIIiFO IIPOBOIUIIN MIISTXOM SIEKTPOPO3MIICHHS.
IakancyneoBari HUVEC y AMC 36epiranmu B 35 mm wamkax (Eppendorf) 3a temneparypu 22
°C B cepemoBHI KyITbTHBYBaHHS HpoTsaroM 3 mi6. Koxxay moly Opanm 3pa3ok Mikpochep st
aHaJi3y JXUTTE3IATHOCTI KIITHH METOIOM ITOABIMtHOTO (papOyBaHHS (IIyopecleiHy dianeraroM /
Oopominom erumiro. Yepes 3 mobu 30epiraHHs B iHKAICYTHOBAHOMY CTaHi, KIIITHHN BUBUTBHSIIN 3
MiKpocdep, BiIMIBAIH BiJl 3aJIUIIKIB aJbTriHATHOI 0OOJIOHKH Ta PECYCIIEHAYBAIN B CEPEIOBHIIII,
1o cxiaganocs 3 Medium 200 (Gibco) Ta po34rHY-iHIYKTOPY aHTiIOTE€HHOTO AA()epeHIiIOBaHHS
LVES (Gibco) y ckmami Habopy «Gibco Angiogenesis Starter Kit» (Thermo Scientific,
A1460901). Ha ocHoBi cycren3ii xmituH Ta Marpukcy Geltrex (Thermo Scientific) Oyma
chopMOBaHa TPUBUMIipHA KYIIFTYypa KIIITHH, IHIYKOBAaHUX B aHTIOTCHHOMY HAIpsIMKY. 34aTHICTh
KIIITHH 10 aHTIOT€HEe3y OI[iHIOBAIN MPOTATOM 72 TOAWHW KOXHI 24 TONWHH 32 IHTEHCHUBHICTIO
npomidepanii KTTHH, MOPQOJIOTi€l0 KITHH Ta 3AaTHICTIO YTBOPIOBATH IPOKAIUIIPHI
CTPYKTYpH 3 BHKOPHUCTAHHSAM HabopiB «Angiogenesis Assay Kit In Vitro» (Abcam, ab204726)
Tta «Cell Proliferation Staining Reagent - Deep Red Fluorescence — Cytopainter» (Abcam,
ab176736). Bizyamizamito KIiTHH, IX aBTOMaTHYHUH MiIpaxXyHOK Ta MOP(OMETpPiro MpOBOIMIA
3 BHKOPHCTAHHAM JIazepHOi ckaHyrodoi Mikpockomii (Olympus FV10i-LIV) Tta mporpamaoro
3abe3neuenns CellSense.

BusiBneHo, 110 micis iHKancyIsii Ta 30epiranHs B TITOTePMiYHIX YMOBAX IPOTAToM 3 Ai0,
€HIOTEeialbHI KIITHHU 30epiraroTh 34aTHICTh Au(epeHIiOBaHHS B aHTIOT€HHOMY HAIPSIMKY —
KIIITHHA aKTHBHO MPOTi(QepyIOTh Ta YyTBOPIOIOTH PO3TATYKEHI MPOKAIUAPHI CTPYKTYPH.

Bucnosmroemo momsky k.0.H. H. A. Tpydanosiit (Inctutyt mpobmem kpioGiororii i
kpiomenuiuan HAH VYkpaian) 3a momomory mpu iHkancymsmii kmitie; k.0.H. 0. I. Koty
(XapxkiBcpkuit HamioHamsHIH yHiBepcuTeT iMeHi B. H. Kapasina) 3a momomory Ta KOHCynbTartii
TIPH TIPOBENEHHI JJOCTiIKSHHSI.
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CTOBBYPOBUX KIJITHUH JITOAWUHU IN VITRO
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Kozyr Yu., Hubenia O. Aristova D. THE EFFECT OF NEW PENTAMETHINE CYA-
NINE DYES ON LEVEL OF hMSC NUCLEAR DNA DAMAGE IN VITRO. We have studied
the series of pentamethine cyanine dyes derived from benzothiazole heterocycles with different
substituents emitted on near-infrared region. Incubation of human skin-derived mesenchymal
stem cells with cyanine dyes 1871SI and 1749SI (1uM) leads to an increase in the induction of
apoptosis in cells, increase in level of apoptosis-induced nuclear DNA fragmentation.
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Ha w™e3eHXiManpHHX CTOBOYpOBHX KITHHAX INKIpH JIOOWHU in Vifro TOCIIIHAIN
OUTOTOKCHYHICTh HOBHUX NEHTaMETHHOBHX IiaHIHOBHUX (uIyopecieHTHHX OapBHHKIB 1753SI,
1756S1, 187281, 1749S1, 1871SI ta 1759SI, cuaTe3oBanux [HCTHTYTOM OpraniuHoi XiMii HAH
VYikpaiau. Kituan s gocmimkeHHs oTpuMaHi 3 kKpiobdanky [HctuTyTy mpobieM kpioGiomorii
i xkpiomemuuuan HAH Vipainu (M. Xapkis). JJocnimkeHHs TPOBOAWIA Ha MOHOIIAP] KIIITHH
3 macaxy 3 XuTTe3maTHICTIO 85-87%. PozunmH OapBHuKiB y DMSO nonmaBanu y HOXHBHE
cepenoBuie a0 koHueHTpariii 1uM. KoHnerTpamiro BiTbHEX GOpPM KHUCHIO B KYJIBTYpi KIITHH
BH3HaYaIHM 3 BUKOpUCTaHHAM Habopy «Abcam Cellular Reactive Oxygen Species Detection
Assay Kit ab186028). BuzHaueHHS CTymeHs YIIKOIKCHHS IUTa3MaTHIHOI MeMOpaHU KIITHH
Ta JETEKII0 amonTo3y B KIITHHAX MPOBOAWIM 3 BHUKOPCTAaHHAIM Habopy «Abcam Annexin
V-Cy3 Apoptosis Staining / Detection Kit with SYTOX abl4144». BusHaueHHS CTymHeHS
ymkomkeHHs ssaepHoi JJHK nmpoBommnm 3 Bukopcrarasam Habopy « TUNEL Assay Kit-BrdU-Red
ab66110». Konnentpanito ogromaniroropoi JJHK B mo3akimiTHHHOMY TPOCTOpi BH3HAYA M Ha
3a momomororo Habopy «Qubit ssDNA Assay Kit Q10212». ®nyopecueHTHY Bi3yarizamito Ta
BHUMIpH IHTEHCHBHOCTI (pIIyOpPECIICHIIIT MPOBOAMIN Ha MYIBTUMOAATHHOMY MiKPOIUTAHIIETHOMY
pizepi FL-600 (Bio-Tek) Ta kordokansaOMy Mikpockoni FV10iLIV (Olympus) 3 BukoprcTaHHIM
mporpamuoro 3abe3neuerns KC4 ta CellSense.

[HKyOamiss Me3eHXIMalbHUX CTOBOYpPOBMX KJIITHH IIKIpH JIOAWHA 3 IiaHIHOBUMH
OapsauKamu 1753SI, 1756S1, 1872SI Ta 1759SI B pobouiii koHIeHTpamii |uM He yIIKomKye iX
IUTa3MaTHYHy MEMOpaHy Ta He TPU3BOJNTSH J0 MPOSBY iX IUTOTOKCHYHHUX BIacTHBOCTE. PasoM 3
TUM, 1HKYOAIlis KIITHH 3 [liaHiHoBUME OapBauKaMu 1871SI (1uM) ta 1749S1 (1pM) npu3BoIuTH
J10 301ITBIICHHS TPOHUKHOCTI IIa3MaTHYHOI MeMOPaHH KITITHH, 301TBIICHHS BMICTY BUTEHUX (JOpPM
KHCHIO B KIITHHAX, eKcrpecii ¢pocdaruamicepiny Ha 30BHINIHIN JIMITHANR MIap 1Ia3MaTHIHOL
MeMOpaHH, IHIYKIIii anonTo3y B KIITHHAX, 301IbIICHHIO KUTBKOCTI OMHOJAHIIIOTOBUX PO3PHBIB
JHK, a Takoxx 30imbIIeHHIO KOHIEHTparii oxHonmaHmrooroBoi [IHK B mo3akmiTHHHOMY
cepenoBui. OiryopecieHtist B OMMKHbOMY 1H(PpadepBOHOMY JTiana30Hi Ta BUSBIICHA BiICYTHICTh
IUTOTOKCHYHOI aKTUBHOCTI IIEHTAMETHHOBHX ITiaHiHOBUX (pryopecueHTHHX OapBHUKIB 1753SI,
175681, 1872SI ta 1759S1 poOnaTh 11i CHOXYKH NPUAATHAMH J0 TOAATBIINAX TOCIIIKEHb Y AKOCTI
(ryopectieHTHUX 30HIIB IS Bi3yauizamii KIITHH in vitro Ta in vivo. PazoM 3 TiM, KOMOiHAIis
(hiryopeclieHTHUX BIaCTUBOCTEH Ta IIUTOTOKCHIHUX BiacTuBocteil Oapsauki 1871SI ta 1749SI
pOOIATH IX KaHAWIATAMH JUTA TOJAIBIINX TEPAHOCTHYHHX JOCHTIPKEHb B OHKOJIOTIi.

Bucnosiroemo momsiky k.x.H. 0. JI. Cnomincekomy (IHCcTHTYT Opraniunoi ximii HAH
Vikpaian) ta a.x.H. C. M. fApmomtoky ([HcTUTyT MONekymsipHoi Oiomorii i remetnkn HAH
VYkpainn) 3a HagaHi 6apBHUKH T mociimkeras; K.0.1H. FO. I Koty (XapkiBchKuil HamioHaTbHANA
yHiBepcuteT iMeHi B. H. Kapa3ina) 3a qormoMory Ta KOHCYIBTAIIIi IPH IPOBEICHHI IO CIiHKSHHS.

Bucnosiroemo momsxy k.0.H. H. A. Tpydanosiii (ImctutyT mpobiem kpioGiomorii i
kpiomenuiuan HAH Ykpainn) 3a poboty 3 inkancyssimii kritag; K.0.H. FO. T Koty (XapkiBcbkuii
HarioHanbpHUH yHiBepcuteT iMeHi B. H. Kapasina) 3a monomory Ta KOHCYIbTaii pyu IpOBEICHHI
OCHIUKEHHS.
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OCOBJIMBOCTI EKCITIPECII BUIKIB ATR I CHK1
Y KIITUHAX KAPLHMHOMU EHJIOMETPIIO
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Madiar B.. Iurchenko N., Buchynska L. FEATURES OF THE EXPRESSION OF ATR
AND CHK1 PROTEINS IN ENDOMETRIAL CARCINOMA CELLS. ATR and CHK1 are im-
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portant kinases required to delay or stop cell cycle progression in case of the presence of single-
strand DNA damage and thus protect DNA. However, in cancer ATR and CHK can contribute to
metastasis formation. This way, ATR and CHK1 are worse to be considered as potential biomark-
ers of metastasis formation in patients with endometrioid carcinoma of endometrium.

Cepun/tpeoninosi kinazu ATR i CHK1 Bixirparots Baromy posb y peryssiii KITHHHOTO
nukiy ta 30epexxenni nimicHocti JJHK. YucnenHi gocnipkeHHsT BKa3ylOTh Ha HEOJHO3HAYHY
ponb ATR i CHK1 y po3Butky Oararbox (opM 3JI0SKICHUX HyXJHH. 30Kpema, € JiaHi, 0
ATR i CHKI crpusitoTh YTBOPEHHIO METAcTa3 y OHKOXBOPHX. YTIM, KUIBKICTh JOCIIKEHb,
HarpaBieHux Ha ¢yHKIiro ATR i CHK1 y po3BUTKY €HJOMETPioiNHOT KapIHTHOMHU €HIOMETPII0
(EKE), nenocrarus. MeToro 1i€i po06oTH € o1liHka ekcrpecii 6iomosekynsapaux mapkepiB ATR ta
CHK1 y nporpecyBanni EKE xBopux 3 I cTaniero nyxJIuHHOTO NpoLecy.

3pas3ku micasonepariiiHoro marepiany 54 mamientis 3 EKE. B po0oti BuKkopucTOBYyBaju
MOPGOJIOTIYHHKA, IMyHOTICTOXIMIYHHE MeTomu. [l OIHKK pe3yabTaTiB  3IiHCHIOBAaBCS
MiPaxyHOK KIJIBKOCTI MO3UTHBHO 3a0aPBIICHUX KJIITHH BU3HAUYCHHUX Y BIICOTKAX, 3 MOJAIBIIO
CTaTHCTHYHOIO 0OPOOKOIO TaHHX.

PerpocnexkruBHUM aHaitizoM icTopiit xBopo0 BusiBiieHo xBopux Ha EKE, y sikux yrnponosxk
0,5-3,0 pokiB BUHHMKIIM METacTa3u y perioHapHuX JjiMdarnyHux By3nax. B pesysbrari aHamizy
KJIiHIKO-niatonoriyaux ocobnuBocreit EKE BcranoBneno, mo y 79,4% EKE xBopux 0e3
METacTaTHYHOro ypakeHHs nepeBaxanu G1-G2-nyxiunu iy 70,6% BHUNaAKiB BU3HAYAIACh HE
mmboka iHBasis y miomerpii. EKE manienTiB 3 Mmeracrazamu B 55,0% Oyiu HU3BKOTO CTYIIEHS
nudepeHiiroBaHH s, 1110 MKOOKO iIHBa3yBalll MioMeTpiil. BcTaHOBIIEHO, IO KiNBKICTh Iy XJIMHHUX
wiitul 3 ekcrpecieto ATR 1 CHK1 6yna Biporigno oOinbmoto y EKE xBopux 3 meracrazamu
HOPIBHSHO 3 KaplUMHOMaMM EHJIOMETpir0 XBopux Oe3 meracrasiB (BimmosigHo 20,9+2.8% i
27,0+4,0% ta 10,743,1 1 18,142,8).

Bnepe y EKE narmienTiB 3 | craiiero 3aXxBOpIOBaHHSI BCTAHOBJICHA BHCOKA EKCIIPECis
mosekysipaux MmapkepiB ATR 1 CHKI1 1o kopentoe 3 BHHUKHEHHSM MeTactas. OTpumaHi
pe3yabTaTd MOXKYTh OyTH BUKOPHCTaHI JJIsl BUSIBIICHHS MALlIEHTIB 3 BACOKMM PU3UKOM PO3BUTKY
METacTaTHYHOTO YPakKeHHSI.

MoiceeBa H., I'opina O., AxaToBa 10., Mupnuii B.

JIISI CAHTETUYHOT O JIEM-EHKE®AJIIHY HA TTPOJII®EPAILIIIO ®IEPOBJIACTIB
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Moisieieva N., Gorina O., Akhatova Yu., Myrniy V. EFFECT OF SYNTHETIC LEU-
ENKEPHALIN ON PROLIFERATION OF L929 FIBROBLASTS IN THE PRESENCE OF
NALOXONE DURING COLD STRESS. Cold stress decreased the proliferation and metabolic
activity of L9209 fibroblasts. Pre-incubation with 100 pg/L of dalargin significantly increased cell
proliferation, migration, and metabolic activity. Simultaneous incubation of cells with dalargin
and naloxone prior to cold stress significantly decreased the stimulating effect of leu-enkephalin.

JList i IBUIIEHHS aIanTaliiHUX 3M10HOCTEH OpraHi3My Micist XOJIO0I0BOTO CTPECY, a TAKOXK
JUIsl €(heKTUBHOTO 3arobiraHHs GyHKIIOHAIBHUX 1 METa0OIYHIX NOPYIIEHB KIIITHH, SIKi 3a3HaJIH
BIUIUBY XOJIONY, AOLJIBHAM € BHBYEHHS BIUIMBY CHHTETHMYHHX HEHpOIENTHIB OmiaTHOI Jii —
AHAJIOTIiB PETYIATOPIB METab0Ii3My Y FeTepOTEPMIB, 110 3a0e3eUyI0Th EBOMIOLIIHO chopMoBaHi
peakuii 3aXucTy opraHi3aMy Ha (DaKTOpU OXOJIO/DKEHHs Ta aKTHBAaIlil0 aJIaNTHBHHUX peakmii i
KOMIIEHCAaTOPHUX MOXJIMBOCTEH KIIITHH B €KCIIEpUMEHTax in vitro. OZHUM 13 NPEICTaBHUKIB
TaKUX CHOJIYK € cuHTeTHYHnH seii-enkedanin H-Tyr-D-Ala-Gly-L-Phe-Leu-Arg-OH (nanaprin),
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31 IIMPOKHUM CIIEKTPOM MPOTEKTOPHOI Aii MIO0 Pi3HUX TKaHUH opraHizMy. OTHaK MATaHHS MIOIO0
peauizamii 3aX¥ucHOI [ii aHaJoTy Jeli-eHKkedaliny came depe3 OImioinHI PEHENTOPH 3ATHIIAETHCS
BiIKpUTAM. MeTor0 poO0TH OYII0 JOCTIIHKEHHS MEXaHi3My 3aXHCHOI [l JaJapriHy Ha MIrpaTOpHY
i mpomiepaTuBHY QYHKIIIO KIITHH CIIOIyYHOI TKAHUHHA B YMOBaX XOJIOJJOBOTO CTPECY 32 BILIUBY
AHTArOHICTA OIMIOITHUX PELENTOPIB.

HocnimkenHs npoBoamwin Ha kmithHax miHii 1929. Ilicns yTBOpeHHsS KIIITHHAMH
MOHOIIAPY J0 CEPENOBHUINA TOaBali Aajaprid y KoHIeHTparii 100 MKr/m, ram BiATBOPIOBAIH
YMOBH XOJIOZIOBOTO CTpPECY: IUIAHIIETH NEPEHOCWIM Ha JIbOAOBY OaHIO i BUTPHUMYBAIM IIPH
0-2°C mporsirom 20 XBWiWH, Aaii KyabTypy mHoBepTamu B ymoBH Hopmotepmii (5% COq,
37°C). Temneparypy 3paskiB KoHTpomroBasu 3a normomMororo OMRON E5CSV 3 mporpamanM
3abesneueHHsM TCViews. [[nsg BUBUCHHA MEXaHI3MYy il HEHPOIENTHIY BHUKOPHUCTOBYBAIH
AHTAroHICT omioimHMX penenTopiB HamokcoH (100 MKr/m), sSKWil JOmaBadM B CEpeIOBHUIIE
OIHOYACHO 3 JaJIlapTiHOM JI0 MOJIENIIOBaHHS XOJIOZOBOTO cTpecy. Jlifo nanapriny Ta HaJIOKCOHY
OILIHIOBAJM 3a TIOKa3HUKamu TmporidepaTnBHol (kKoedimieHT mpomideparii), MirparopHoi
(3a TIOKAa3HWKAaMH IDIOMII TOMIKO/DKEHHS Ha MOJENi «IoapsmuHa» depe3 24 Ta 48 roawH
KynsTUBYBaHHS) Ta MeTabonignoi (MTT-tecT) akTHBHOCTI KIIITHH.

Ha moneni panoBa moBepxHs OyJ0 BCTaHOBIEHO, 0 KoedimieHT mpomidepamii (KIT) i
MirpaTopHa aKTUBHICTH KJIIITHH B yMOBaX XOJIOOBOTO cTpecy BiporigHo (p<0,05) sMeHIIyBanach
MOPIBHAHO 3 HATHBHUMHM KJIITHHaMH. JlomaBaHHS 10 KyJIbTYpaJbHOTO CEPENOBHINA JalapriHy
cupusuto 30inpmenaro KI1y 2,85 pasu i Biporimaomy (p<0,05) 3MEHIIEHHIO IO YITKOIKSHHS
MoHomapy. Tak, gdepes 24 i 48 ronuHN KyJBTHBYBaHHS IJIOIIA PaHOBOI OBepxHi y 3,21 1 2 pasu
3MEHIIYBaJIaCh, TOPIBHIOIOUH 31 3HAYEHHAMH ITiCJIS XOIOIOBOTO CTPECY, IO HMOBIPHO € HACIIIAKOM
OUTBII aKTHBHUX MITPaTOPHUX IIPOLECIB KIITHH TWiJ 3aXHUCTOM JAajapriny. JlocmimkeHHS
MeTaOOoNIYHOT aKTUBHOCTI KJIITHH IIOKa3aldd, IO i XOJIOAY NPWU3BOOUTH IO 3MEHIICHHS
KIUJIBKOCTI BifHOBIIEHOTO (hopMmaszaHy y ¢ibpodmactax Ha 54,8%, MOpIBHIOIOYH 3 TTOKa3HUKOM
HaTUBHMX KJIITHH. JlonaBaHHs aJlapriHy CIIPHSUIIO IMiIBUILECHHIO OKa3HUKa Ha 26,3% MOpiBHIHO
31 3pa3kaM¥ MICII XOJOAOBOro crpecy. OmHOYacHE KYNBTHBYBAHHS KIITHH 3 JaNApTiHOM i
HaJIOKCOHOM JIOCTOBIPHO 3HMXKYBAJIO CTHMYIIOBAJIbHY Jil0 OCTaHHBOTO HAa (YHKIIOHAIBHY
aKTHBHICTB (iOpOOIACTIB, IO MOXKE CBITYUTH PO YACTKOBE OJIOKYBAHHS OIIOINHUX PEIEITOPIB
Ha TIOBEPXHi KIITHH 1 3aJlydeHHs iHINNX IUIIXIB 3aXuCTy. HaBeneHi pe3ylnsraTd MOXYTh OyTH
BHKOPHUCTaHI MPU yZOCKOHAICHHI pelenTypu pO3UMHIB A mepdysii i 30epiranHHi oprasiB i
KIITHH B yMOBax TilOTepMil IUITXOM BBEICHHS IO IXHBOTO CKIIaJy CHHTETHYHHX aHAJOTiB
MIPUPOJHHUX HEHPOTIETITHIIB.

Yabanenko O.0., I'voens €.P.. Epmona H.A., lllnakoa H.M.

IMMOPIBHAJIBHE BUBYEHH A EGEKTUBHOCTI AM®IDGIJIBHUX
CIIOJIYK Y MOJIEJIbHUX EKCITEPUMEHTAX
Incmumym npobnem kpiobionoeii i kpiomeouyunu HAH Yxpainu
eyn. Ilepescnascoka, 23, m. Xapkis, 61016, Yxpaina
e-mail: chabanenkoolena@gmail.com

Chabanenko O.0O., Hubenia Ye.R., Yershova N.A., Shpakova N.M. COMPARATIVE
STUDY OF AMPHIPHILIC COMPOUNDS EFFICIENCY IN MODEL EXPERIMENTS. It
was revealed that under hypertonic cryohemolysis of human erythrocytes the values of the ef-
fective concentrations of C12 and C10 were significantly lower compared to the values obtained
under the posthypertonic shock conditions. Based on the results that for realized protective effect
of amphiphilic compounds under posthypertonic shock conditions are required a larger amount of
substance could be assume the different character of hemolytic pores formation under the impact

of factors acting at the different stages of erythrocytes cryopreservation.

Hapa3si juis 3a0e3neueHHs INUTAIIB KOMIIOHEHTaMH KPOBI 3317151 IOPSATYHKY [TOPaHEHHX
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1 TpaBMOBAaHMX 3aXWCHUKIB YKpaiHW BUpIIIaJbHE 3HAYEHHS Ma€ CTBOPEHHS MEBHUX 3alaciB
KpIOKOHCEPBOBAaHMX KIITHH IOHOPCHKOI KpOBi y KpioOaHKy. s HOCITIIHKEHHS BIUIUBY
Ha KITHHU (DaKTOPIiB TOIIKODKEHHS, IO MiIOTh Ha €Tali 3aMOPOKYBaHHSA, 3aCTOCOBYIOTH
rineproniuanit Kpioremoni3 (I'K), a Tux ¢axropis, Iisf AKUX peani3yeTbcs HA e€Tali BigirpiBy, —
noctrineptoHiunuii mok (IIT'1I). B ocHOBI mOmKOMKEHHS KIITHH TpU il TeMIepaTypHO-
OCMOTHYHOTO CTpECy JIe)KaTb HPOLECH, MOB’si3aHi 3 (OPMyBaHHIM TPaHCMEMOpPAHHOI MOpPH,
TOMY JOLIJIBHO BUKOPHUCTOBYBAaTH MEMOPAHOTPOIIHI PEYOBHHH.

Mera pobOTH — BHBUMTH PO3BUTOK TEMOJI3y EPUTPOLMTIB JIIOAWHH 32 YMOB
TIIEePTOHIYHOTO KPiOTEMOITI3Y Ta MOCTTIMepTOHIYHOTO MIOKY 32 37 1 0°C 3a BrumuBy nmemi- (C10)
i monmermncynesgary Harpito (C12).

lNmeproniuHMiA Kpioremoni3 3ifiCHIOBaIH NepeHeceHHsM epuTpounuTiB i3 37 B 0°C 3a
yMOB iHKyOatii B po3unHi 1,2 Mons/nm NaCl, Tozi Sk MOCTTIMEpTOHIYHAHN MIOK — ITePEHECEHHIM
EPUTPOIHTIB i3 cepenosuina aeriapararii (1,65 mons/nm NaCl) B cepegoBumie perinpararii (0,15
monw/n NaCl) 3a 37 i 0°C. PiBeHp remMomi3y €pUTPOIUTIB BU3HAYAIN CIEKTPOPOTOMETPHUIHO
(A=543 um).

3acrocyBanrsa C10 ta C12 mpu3BOONTE 0 3HIKCHHS PiBHSA TIlIEPTOHIYHOTO KPiOTeMOITizy
epUTPOLHTIB, TpuiaoMy anTuremoritndaa (Al') akrusaicts C10 y 4 pasu Buma Hix a1 C12. 3a
ymoB [II'II eputpouunTiB edeKTHBHICTE aM(pipiIBHUX CIONIYK croctepiraerbes mwme 3a 0°C.
[opiBHsIBEHNMI aHAII3 epeKTUBHOCTI aHiOHHNX aMQipinpHuX cronyk (C10 i C12) moka3aB BHILy
AT aktuBHicTb C10 (74%) nopisaszo 3 C12 (30%) 3a ymoB I1I'ILI eputporuTiB Ta nepeBUIIEHHS
3radeHb Al aktuBHOCTI C10 (46%) TOpiBHSAHO 3 aHANOTIYHUME TToKa3HIKaMu st C12 (12%) 3a
ymoB 'K (37 — 0°C). dns 060x BuAiB moky edektuBHi korneHTparii C10 Bumi, Hix ams C12.
3a ymoB 'K epurponuTis epexrnBHa koHIeHTpanis 1t C10 cranoBuna 105 MKMOIIB/IT, TOMI 5K
st C12 — 2,5 mxmons/n. Y pasi mpoBeaerns [T eputponutiB Oyito BUABICHO, IO S(hEKTHBHA
xoHueHTparis gt C10 cknanae 400 MkMoIs/i, Tofi sk mipu 3actocyBarHi C12 — 50 MKMOIB/T1.
Bcranosneno, mo 3a ymoB 'K epurpoumTiB monuHNM 3HaYeHHS €(QEKTUBHHUX KOHICHTpALiH
amM}ipiTbHUX CIOTYK OyIIH 3HAYHO HIKY1 TOPIBHSIHO 3 BEIMYHHAMHE, OTpUMaHuMHE 32 ymoB [T
Crmparodrchs Ha pe3yiabTaTH JOCTiKEeHb, 0 JUI peaji3alii 3aXucHOro edekty amQidpirbHux
cnonyk 3a ymoB [IT'TII epurpounTiB mOTpiOHA OiNbIIA KITBKICTh PEYOBHHA, MOKHA TIPUITYCTHTH
HWMOBIpPHICTP Pi3HOTO XapaKkTepy (OpMyBaHHS TeMOITHIHUX ITOP 33 YMOB Aii PaKTOpiB, SKi JIFOTH
Ha PI3HUX eTamax KpPiOKOHCEPBYBaHHA epUTPONUTiB. OCKIIBKH aHTHTEMOJITHYHA aKTUBHICTP
aHioHHNX aM(idinpHUX cronyk 3a yMoB [ epurpounTiB Oyna BUSBICHA TUTHKH IPH HU3BKUN
TeMIeparypi, TO MOKHa 3pOOUTH MPUITYIICHHS, [0 MEXaHI3M 3aXUCHOI ii aM}iiTpHIX CITOTYK
3a ymoB ['K moB’s13aHuit i3 meprypoOartiero epuTporuTapHoi MeMOpaHu, B Toi 9ac sk mpu [T —
3 i1 crabimizarmiero.

Ilymiain A.', T'yoenst O.2
JOCHIIKEHHSA 3JATHOCTI ME3SEHXIMAJIbHUX CTOBBYPOBUX
KJIITHUH 1O OCTEOI'EHE3Y I[N VITRO IICJIS 3BEPII AHHI
Y CKIJIAJl AJIbBI'THATHUX MIKPOC®EP
! Xapxiecokutl Hayionanwnutl ynieepcumem imeni B.H. Kapaszina
maiioan Ceoboou 4, m. Xapxie, 61022, YVrpaina

2 [ncmumym npobnem kpiobionoeii ma kpiomeouyunu HAH Yxpainu
eyn. Ilepesacnascoka 23, m. Xapxie, 61016, Yxpaina

e-mail: greghtyjghghg@gmail.com
Shumilin A., Hubenia O. STUDY OF MESENCHYMAL STEM CELLS OSTEOGEN-
ESIS POSSIBILITY AFTER ENCAPSULATION INTO ALGINATE MICROBEADS. Efficient
preservation technologies are required for mesenchymal stem cells use in medicine and labora-
tory practice. Cell preservation at hypothermia may be more safe and beneficial for short-term
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storage. Herein, we have shown that human bone marrow-derived mesenchymal stem (hBM-
MSC) cells encapsulation into alginate resulted in maintained proliferation and osteogenesis pos-
sibility after encapsulation.

[Monepenni Hami JOCHIPKEHHS IOKa3ald, LIO IHKAICYISIisl CTOBOYpOBHX KIITHH 3
KICTKOBOTO MO3Ky Ta IIKipW JIIOAMHU B ajJbriHaTHI MiKpoc(depu NMpHU3BOJUTH 10 3BOPOTHOL
3yNUHKH KJIITHHHOTO LMKy, 3HWKEHHS MeTaOOoNiYHOI aKTUBHOCTI Ta BUPOOHHILITBA aKTHBHUX
($OpM KHCHIO, TIJBHIIEHHS CTIMKOCTI J0 OKHCIIOBAJIBHOIO CTpecy. 3MiHM MeTaboiiyHOro
CTaHy IHKaICyTbOBaHUX KJIITHH CIPHSIIM OLTBII TPUBAJIOMY 30€pEKEHHIO KUTTE3AATHOCTI TIPH
30epiranHi KJIITHH 3a TIMOTEPMIYHAX YMOB. [IpoTe BigKpuTHUM € muTaHHs, 4u 30epiratorh hBM-
MSC cBiif ocTeoreHHHI MTOTEHITiaN MicIs X BBEJCHHS B KYIBTYpY 3 TIIOTEPMIYHOTO 30epiraHus,
BHUBUTHFHEHHS 3 albriHaTHUX Mikpochep (AMC).

ExcnieprmenTn npoBoamm Ha hBM-MSC 3 xpio6arky [HeTuTyTYy mpobiem kpiobiomorii
i kpiomenuman HAH Vkpainu (M. Xapkis). Kimituau xynerusyBanu npu 37°C, 5% CO2 1 95%
BOJIOTOCTI B CEPEAOBHIII, 1110 cKiagamocs 3 a-Minimal Essential Medium (Gibco), nomoBaeHOT
10% c¢eranbHoi Ouvauoi cupoBarky, SO MKr/mi neHinuiiny, 50 MKr/mi crpentominuHy ta 0,2
MM/ DiroTamiHy. [HKancynmsiro MPOBOIWIM LUISXOM E€JIEKTPOPO3NWICHHS. [HKarcyaboBaHi
kiituan y AMC 36epiramu B 35 mm yamkax (Eppendorf) 3a Temneparypu 22 °C B cepemoBuii
KyJIBTHBYBaHHs npotsiroM 3 1i6. Uepes 3 1o0u 30epiraHHst B IHKAICYJIbOBAHOMY CTaHi, KIITHHH
BUBUIBHSUIM 3 MiKpoc(ep, BiIMUBAIM Bij 3aJIUIIKIB ajbliHaTHOI OOOJIOHKH, PECYCIIEH/IyBaIH
B IO)KMBHOMY CEpPE/IOBHILI, BHCIBAIM Ta KyJIbTHUBYBAJIHM A0 LIUILHOCTI MoHommapy 80-86%.
OcreoreHHe nu)epeHiFOBaHHS KIITHH IHIYKYBaJld 3aMiHOK CEpEIOBHINA Ha OCTCOrCHHE
cepenosute o-MEM (Gibco), mo mictina 0,1 MkM nekcamerasony (Sigma-Aldrich), 0,05 MM
ackop6OiHoBoi kucmotu (Sigma-Aldrich), 10 MM mminepon-2-pocdary (Sigma-Aldrich) Tta
20% FBS (Gibco). Yepe3 14 nmi6 micis iHaykuii andepeHIiloBaHHS, 3MAaTHICTh KIITHH [0
OCTEOTCHHOTO IU(EPEHIIIOBAHHS OLIHIOBAIHA CHEKTPO(POTOMETPHYHO 3a EKCIPECIEI0 JYXKHOI
¢docharasn 3 BHKOpUCTaHHAM TecT-HaObopy «Alkaline Phosphatase Assay Kit» (Abcam,
ab83369); cnekTpoOTOMETPUYHO 32 HAKOIMHYESHHSM KaJblil0 y KYJIBTYPi 3 BUKOPHUCTAHHSIM
tect-Habopy «Osteogenesis Assay Kit» (Merck-Millipore, ECM815); cniekrpodoTomeTpryHO 32
EKCIIPECIEI0 OCTEOIOHTUHY KITITHHAMH 3 BUKOPHCTaHHIM TecT-Habopy «Osteopontin ELISA Kity
(Abcam, 205076); iMyHO(IYOPECIIEHTHO 3a HASBHICTIO OCTEOreHHOro MapkepHoro Oinky CD34
3 BuKopHcranHsaMm anti-CD34 antibody/Phycoerythrin (Abcam, ab223930) ta xon¢oxkazbpHOT
Mikpockorii (Olympus FV10i-LIV).

Micns iakancymsuii nporsrom 3 116, MCK 306epirators 3patHiCTs m0 mporidepanii Ta
YTBOPIOIOTH LIUIBHMHA MOHOIIAp 3 BEPETCHONONIOHHMX KIIITHH, 3JaTHUX OO CHHTE3Yy JIYXKHOI
(docdarasn, 0CTCONOHTHHY, TOBepXHEeBOro Mapkepy CD34 Ta akyMyisii KaJibIifo, IO CBiTIATH
PO 3AaTHICT KIITHH 0 iHAYKOBAHOTO 3MiHY ()EHOTHITY B OCTEOTCHHOMY HAIIPSIMKY.

Bucnosmoemo moamsxy k.0.H. H. A. Tpydanosiit (Imctutyt mpobmem kpioGiomorii i
kpiomeauituan HAH Ykpaiun) 3a po6oTy 3 inkancy/smii kmitad; K.0.H. FO. I. Koty (XapkiBchKuii
HauioHanbHUi yHiBepcuteT iMeHi B. H. Kapasina) 3a normomMory ta KoHCynbTaiii npH npoBeieHHi
JOCIiKEHHS.

Mudra O.", Stasyk O. V.2, Stasyk O. G."?

EFFECT OF THE DELETION OF GCRI GENE ON THE CITRATE INTAKE IN THE
CELLS OF METHYLOTROPHIC YEAST OGATAEA POLYMORPHA
! Ivan Franko National University of Lviv
4, Hrushevsky Str., Lviv, 79005, Ukraine
2 Institute of Cell Biology of NAS of Ukraine
14/16, Drahomanov Str., Lviv, 79005, Ukraine
e-mail: mudraolena98@gmail.com
Yeast is a convenient model eukaryotic object for research in the field of cell biology of
organelles (peroxisomes, mitochondria, nuclei, etc.), signaling mechanisms for maintaining their
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homeostasis, mechanisms of hexose sensing and catabolite regulation. The most well-known
example of catabolite regulation induced by a growth substrate such as glucose is “catabolite
repression”, one of the main mechanisms of transcriptional regulation of gene expression in
yeast. It was previously established that the high-affinity glucose sensor/transporter Gerl in the
methylotrophic yeast O. polymorpha is a unique element of the mechanism of glucose catabolite
repression. Therefore, the deletion of this gene encoding GCR1 protein should lead to a loss of
the ability to transport glucose and, accordingly, to use it as a growth substrate, as a result, it may
contribute to the utilization of alternative carbon sources. The aim of our work was to investigate
the effect of deletion of gene GCR1 in O. polymorpha cells on citrate utilization as a single carbon
source and in combination with glucose.

Medium with 1% glucose was used to compare the level of glucose utilization by WT
and Agcrl O. polymorpha strains, as a result, it was found that 4gcr! strain utilizes this carbon
substrate poorly compared to the WT, the obtained data indicate that glucose transport is
significantly damaged and, accordingly, the metabolism of this substrate is significantly slowed
down.

In order to find out the ability to utilize citrate as the only source of carbon, a medium
with 200 mM citrate was used, O. polymorpha Agcrl strain is able to utilize exogenous citrate
as a source of carbon, in the absence of other sources of carbon. W7 unable to utilize citrate at
all - biomass does not increase. Medium with 1% glucose and 200 mM citrate was used in order
to find out the possibility of common use of several carbon sources in the cultivation of the O.
polymorpha strains was carried out, an analysis of growth kinetics and efficiency of absorption
of this carbon sources. In this way, it was found that the diauxic way of utilization of carbon
substrates is characteristic for the O. polymorpha Agcrl1, strain grown on a medium with a mixture
of citrate and glucose as carbon sources.

We found that gcr/-mutant strains of O. polymorpha, which have impaired glucose
catabolite repression, are able to utilize citrate as a carbon source. This ability is not typical for
other O. polymorpha strains, in particular for the WT.

Shevchuk A., Mushii O., Burda T., Zadvornyi T.

COLLAGEN FIBER CHARACTERISTIC AS PROGNOSTIC FACTORS
OF PROSTATE CANCER
R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology,
NAS of Ukraine, Kyiv, Ukraine
e-mail: tito132007 @ukr.net

Prostate cancer (PCa) is one of the most common malignant neoplasms among men
worldwide. Collagen fiber is one of the most abundant components of the PCa extracellular
matrix. The morphology and representation of collagen play a key role in promoting tumor
initiation and progression.

The aim was to investigate the collagen fibers parameters in tumor tissue of PCa patients
and to analyze the possibility of its use as a marker of the disease course.

We studied 50 tissue samples of patients with PCa, who were treated at the National
Cancer Institute (Kyiv, Ukraine) in 2015-2021. Patients were categorized into different groups
using the D’Amico risk classification system. All patients were thoroughly informed about the
study that was approved by the local ethics committee. Masson’s trichrome staining was used
for the identification of collagen fibers. A morphometric study of collagen fiber organization was
performed using the ImageJ and CurveAlign 4.0 beta programs. Statistical analysis of the results
was carried out using the methods of variation statistics using the program GraphPad Prism 8.

The study of the quantitative indices of collagen fibers of the PCa tissue established the
average value of the length of 7,50+0,53 um and width 0,82+0,11 um. Collagen fiber length was
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positively associated with the T category of TNM system (p<0.05) and PCa risk of progression by
D’Amico (p<0.05). Moreover, collagen fiber width was positively associated with the T category
of TNM system (p<0.05), Gleason score (p<0.05), and PCa risk of progression by D’Amico
(p<0.05).

Thus, the results obtained indicate that collagen fibers parameters can be potentially used
as a marker for prognosing the course of the disease.

This work was funded by the research program of the NAS of Ukraine “Study of the
reactive microenvironment as a factor in the progression of prostate cancer” (0122U002081).

Sushnova A.!, Shcherbina V.!, Malysheva T.?, Kovalevska L., Kashuba E.!
EXPRESSION OF GENES OF THE MRPS18 FAMILY IN MEDULLOBLASTOMAS

! R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology, NAS of Ukraine
Kyiv 03022, Ukraine
2 The State Institution Romodanov Neurosurgery Institute of NAMS of Ukraine
Kyiv, 04050, Ukraine
e-mail: annafuror2016@gmail.com

Medulloblastoma (MB) is one of the most frequent forms of brain tumor in children.
Despite to be a rare form of tumor, it is a life-threatening condition. Additional complications are
that MD samples differ by histopathology and by molecular subtypes. This, in turn, influence on
proliferative potential and metastatic capabilities of MB, and determine the aggressiveness of a
course of the disease.

Due to differential gene expression patterns, MBs vary in terms of the genetic and clinical
features. However, these markers are quite few. That’s why other molecular, preferentially, non-
invasive, should be proposed for the personalized treatment.

One of promising markers could be the mitochondrial ribosomal protein MRPS18-2, that
is expressed at high levels in several tumors (breast, prostate, liver, endometrium, gliomas, etc.
andso in stem cells. MRPS18-2 belongs to a family of three mitochondrial ribosomal proteins
MRPS18; their functions are largely unknown.

The aim of the present study was to assess expression patterns of genes of the MRPS18
family in peripheral blood and tumor tissue of MB patients.

The relative gene expression was assessed on mRNA levels in blood and tumor tissue by
gPCR; the total RNA was isolated from blood and tumor tissue samples obtained from 10 patients
with MB. The data, obtained by qPCR, were calculated, using 2-AACt method and evaluated with
a GraphPad Prism software. Protein levels were assessed in tumor tissue samples by a western-
blot analysis and immunohistochemistry.

The obtained data showed differences in expression pattern of the MRPS18 family genes.
Thus, relative expression levels of MRPSI8-1 in tissue and blood were quite similar. Relative
expression MRPS18-1 and -3 in tissue were similar as well. In blood, the relative expression level
of the MRPS18-3 gene was up to 6 folds lower, compared to equal expression levels of MRPS18-
I and -2. Levels of the MRPS18-2 and MRPS18-3 genes at the mRNA levels were elevated (by
7-13 folds) in tumor tissue, compared to the control. Moreover, the MRPS18-2 protein signal was
dramatically elevated in medulloblastoma cells, compared with the conditionally healthy brain
tissue.

The obtained data on differential patterns of the MRPS18 family genes allow us to consider
genes of the MRPS18 family as putative tumor markers. However, more research should be done
in the future, and on a larger cohort of patients.
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BIUIMB TPEHYBAHHS HA TICUXO®I3I0JIOITYHUI CTAH FOHUX CIIOPTCMEHIB

e-mail: abcd35133@gmail.com
ynieepcumem ‘“‘Yepuiziecoxuii xoneziym” imeni T.I" [llesuenka
eyn. I'emvmana [lonybomxa, 53, m Yepnicie, 14013, Vrpaina
e-mail: annaapetsko@gmail.com
Apetsko A., Kovalenko M. THE INFLUENCE OF TRAINING ON THE PSYCHO-
PHYSIOLOGICAL STATE OF YOUNG ATHLETES. The purpose of the research was to study
the effect of physical load during the training of students on the indicators of attention, opera-
tional and logical thinking, which we determined using the “Fishka” program. The results of our
study showed that the differences between the indicators before and after training of young swim-
mers are unreliable. The biggest difference among the indicators of the “Fishka” program belongs
to the thinking coefficient (decrease by 16%), because the physical load during training reduces
the student’s ability to work impromptu due to the depletion of energy resources of the cortex of
the large hemispheres of the brain.

Hapasi Benmka yBara npuaiiseTbcss BUBYCHHIO CEHCOMOTOPHHX PEAKLid y CIIOPTCMEHIB
pizHoi kBamidikarii Ta BuAiB ciopty (XKunenko, 2013, Boskaruy 2015), BcTaHOBICHHIO 3B’ SI3KiB
MDK (yHKIIOHAIBHUM CTAHOM Ta ICUXO(i310IOriYHUMH XapaKTepUCTUKaMHU y KBali(hikoBaHUX
cnoprcMmeHiB (Kopooeitnikos, 2018; Crori Csapusab, 2021), ane BogHOYAC — MEHIIE YBaru
BIUIMBY TPEHYBaHb Ha NICHXO(i310JOTIYHUH CTaH FOHUX CIIOPTCMEHIB. Bimomo, 110 omiHIOBaHHS
CIIOPTCMEHIB 32 NCcHXO(}i3i0JOTIYHUMH SIKOCTSAMH OULTBII TNPOTHO30BAaHE, HIXX BU3HAYCHHS
PiBHS PO3BHUTKY (Di3WYHHX SKOCTCH, TOMY IO JaHI SKOCTI TCHETHYHO OLTBII KOHCEPBATHBHI i
MEHIIIEe 3MIHIOIOTECS Y IpOLECi iHAWBIAYaIbHOTO PO3BUTKY, HDK (isnuni. KokeH Bua cropry
BUMarae BiJ] CIIOPTCMEHa PO3BHUTKY NMEBHHUX NCHX0(]i3i0I0TiyHMUX SIKOCTEH, alie yBara, a came ii
MICBHI XapaKTCPUCTUKH HEOOXiMHI JUIa BCiX 0€3 BHHATKY CIIOPTCMEHIB. METOIO IOCIiIKECHHS
OyJI0 BUBYMTH BIUIMB (Di3MYHOTO HABAaHTA)KCHHS Yy ITPOILIECI TPEHYBaHHS Ha MOKAa3HUKH YBard,
OIIEpaTUBHOTO Ta JIOTTYHOTO MHUCJICHHS, SIKe MU BU3HAYaJIM 32 JIONIOMOTO0 mporpaMu «Dimkmy»
(CiBiupkuit, 2011). Cnouarky, 3a nomomororo nporpamu «MY TIMER», mu 3’scyBanu
e(EeKTUBHICTh BUKOPUCTAHHS KOMIT IOTEPHHUX TECT-TPEHAKEPIB Ul OLIHKK (DYHKIIOHAJIBHOTO
CTaHy Y4YHIB JIO Ta IIiCJIsl TPEHYBaHHS, a TaKoXX BHOIp ONTUMAJIbHOTO HaBaHTaKEHHS B Ipolieci
tpeHyBanHs (KoBanenko, 2022). TectoBuii Marepian nporpamu «@imkm» BKIodae 9 pi3HUX 32
CKJIQJIHICTIO JIOTIYHUX 3aBJaHb HA IEPECTAHOBKY KONBOPOBUX (IIIOK, SKUMH KOPHCTYBa4 Mae
MOXKJIMBICTh BH3HAYaTH HACTYIIHI MOKA3HUKH: (hiKCyBaHHS yacy OKPEMOro XO/y; MaKCHMallbHUH,
MiHIMaJIbHUH Ta cepeaHill 4ac Xomy; yac poOOTH; CTaHIApTHE KBaJpaTUYHE BiIXMICHHS;
koedinienT mucieHHs. B ekcnepumenti Opanu yuacts 14 yunis 3CO m. CnaBytny, 12-14 poxkis,
sK1 3aiiManucst y cekuii ruiaBaHHs. 3a momomoroto Microsoft Excel mpoBomunm cratuctudany
00poOKy naHuX. JIOCTOBipHY BiJMIHHICTP MDK CepenHIMH apU(PMETHYHHMH BEIHMYHMHAMHU
BU3HAYaJIH 32 JI0NOMOTroro t-kputepito CThrofeHTa.

3rifmHO 3 pe3ynbraTaMd BHBYCHHS BIUIMBY PIiBHS criemianizamii B cropTi (Ha mpukiiaai
6opots0n) BctanosieHo (JKnunenko, 2013), 1110 npy iHNTEHCHBHOMY Ta TPUBAJIOMY 3aHSTTI IIEBHIM
BHJIOM CIIOPTY Y JEOJVHU HIBEIIOIOTHCS 1HIUBIAyalbHI IICUXiIYHI BiIMIHHOCTI, SIKi 3aBaXKaIOTh,
aJie OJJHOYACHO PO3BUBAIOTHCS Ti, IO JO3BOJISIOTH JOCSITTH BUCOKHX PE3YNIBTaTiB Y BUOpaHOMY
BuAi cnopty. Pe3ynsraTn Hamoro ZOCHiIKEHHS MMOKa3ajid, IO BiAMIHHOCTI MK NOKa3HHKaMH
JI0 Ta Ticis TPeHYBaHHS y IOHHX IUIaBLIB HemnocToBipHi (p > 0,5). Haiibinpma pisHums cepen
MOKa3HUKIB mporpamu «®Pimka», HaIEKUTh KoedilieHTy MUciaeHHs (3MeHIIeHHs Ha 16%). Lle
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MOJKHA TIOSICHUTH THM, [0 KOSQIIIEHT MHUCICHHS XapaKTepU3y€e CXIIBHICTD MiIIOCTIIHOTO 10
moriepeqHpOro po3B’s3aHHA 3amadi (K1 — mo TpeHyBaHHS), a00 O BHpIMIEHHS ONEpPaTHBHUX
3aBIaHp y Tporeci BUKOHaHHA 3aBaaHHA (K2 — micns TperyBanHsg). Y Hamomy Bumanky K1>
K2 Tomy mo ¢izmuHe HaBaHTa)K€HHS IIiJl YaC TPCHYBAHHS 3HIKYE MOXKIIMBOCTI POOOTH YUHS
eKCIIPOMTOM 4Yepe3 BHYEPIIAaHHS EHEPreTHYHHX DPECypCiB KOPH BEIHMKHX IIBKYJIb TOJIOBHOTO
MO3Ky. TakuM 9MHOM, (i3MYHE HABAHTAXXECHHS OJHOTO TPEHYBAaHHS MOXE MOKA3aTH TiJIbKH HOTOo
BIUIMB Ha TICUXO(]i310J0TIYHUI CTaH FOHUX CIIOPTCMEHIB.

I'aii M.
PAILIIOHAJIBHE XAPUYBAHHS ILIKOJISIPIB PI3HUX KPATH CBITY

Bonuncokuii nayionanvruil ynisepcumem imeni Jleci Yxpainku
Byn. Ilomanoea, 9, m. JIyyvk, 43000, Yxpaina
e-mail: mariagaj803@gmail.com

Hai M. RATIONAL NUTRITION OF SCHOOL STUDENTS FROM DIFFERENT
COUNTRIES OF THE WORLD. Nutrition is important for children’s health and development.
In particular, for schoolchildren, proper nutrition is necessary for maintaining concentration,
physical activity and successful learning. However, healthy eating is a complex issue, especially
with different cultures and traditions influencing food choices. This article will consider research
on the issue of rational nutrition of schoolchildren from different countries of the world.

JocnimkeHHs, TpoBe/ieH] y pi3HUX KpaiHax CBITY, CBiuarTh MpO T€, HIO Xap4yBaHH:I
HIKOJIAPIB BiJPI3HSAETHCS B 3aJICKHOCTI BiJl KYJIBTYPHHX, €KOHOMIUYHHMX Ta COL[aJIbHUX YMOB.
Hanpuknan, nocnimkenss, nmposeneHe y Cnomydenux Illtarax AMmepukw, moxasaino, IO JiTH,
SIKi CIIOYKUBAIOTh 30POBY 1KY, MalOTh Kpallli MOKa3HUKH 3I0POB’SI Ta MiIBUIIEHY YCHIIIHICTD Y
HaBuaHHi. OJTHaK, 3 IHIIOTO OOKY, Y KpalHax 3 HU3bKHM PiBHEM JI0XOJiB, Takux sk Kenist, Heman
Ta 1HIII, XapuyBaHHS IIKOJISIPIB MOXKE OyTH OOMEXEHUM Ta HECBIIOMHUM.

3riHO 3 IOCHIIKEHHSIM, IPOBEICHOMY B €BPOIIi, /IiTH, SIKi CIIO)KHBAIOTh 30POBY 1KY, MalOTh
OLIbII BUCOKHH pIBEHb €HEprii Ta OLIbII MiIBUIIEHUH 1HTEICKTYyalbHHH PO3BUTOK MOPIBHSHO 3
JUTBMH, SIKI CIIOXKUBAIOTH WIKIUIMBY DKy. KpiM Toro, miTu, siKi i1Th 30pOBY 1KY, MAIOTh MEHIIY
BIPOTiJHICTh PO3BUTKY OKUPIHHS Ta IHIIMX 3aXBOPIOBAHb, TI0B’S3aHUX 3 XapuyBaHHSIM.

OnmHUM 3 OCHOBHHMX acIeKTiB PalliOHAIFHOTO XapuyBaHHS € OalaHC MiX MMOXHBHUMH
peuoBnHamu. Hampukianm, 3rifHO 3 IOCHIMKCHHAM, mOpoBeaeHMM B KaHami, HeoOXimHO
3a0€3MeYUTH IITSIM JOCTATHIO KUIBKICTh OUIKIB, BYIVICBOAIB Ta JKUPIB IS 3a0e3MeueHHs iX
pocTy Ta po3BUTKY. KpiM TOro, BayJIMBO 3a0€3MEUHUTH TITSIM JOCTATHIO KUIBKICTh BITaMIHIB Ta
MiHepaiB, SKi HEOOX1IHI /IS 3MIIHEHHS IMYHHOT CHCTEMH Ta MIATPHUMKH 30POB’sI.

OnHak, 310pOBE XapuyBaHHS € CKJIAQJAHOIO MPOOJEMOI0 B 3aJIC)KHOCTI BiJ Pi3HOMaHITHHX
ynHHUKIB. Hanpuknan, y kpainax €Bponu Ta [TiBHIiYHOT AMepHKH 3a3BUYail 3BEpTAIOTh yBary
Ha 3/I0pOBE XapuyBaHHs], L0 MICTHUTh JOCTaTHIO KUIbKICTh OBOYIB Ta (DPYKTIB, 3MEHIICHHS
CTIO)KMBAHHSI )KUPHHUX Ta COJIOAKHUX MPOJYKTIB, Ta OJIBIIY YBAry 10 TUTAaHb 30POBOTO XapuyBaHHS
B IIKIJIBHUX Tporpamax. Y kpainax A3ii ta JlaruHchkoi AMepuKy OUIBIIICTD JiTeil BUpOCTaE Ha
JI€ETI, 110 CKIIaJa€ThCs 3 PUCY Ta IHIIMX 3ePHOBUX KYJIBTYp, @ TAKOXK pHOU Ta OBOUIB.

Y kpaiHax, e HIKOJIAPi MatOTh AOCTYII 0 IIBUIKOI 1Ki Ta HAITOTB, 3SMEHIIICHHS CIIOXKMBAHHS
[UX MPOJAYKTIB MOXe OyTH BKJIMBUM KPOKOM JUIs 3a0€3MEeUYCHHS PalliOHAILHOTO Xap4yBaHH:L.
VY kpaiHax, Ae OUIBIIICTh IiTell MarOTh JOCTYII IO 3IO0POBOi 1XKi, 3BEpHEHHS yBaru Ha OLIbLI
PI3HOMaHITHUI pallioH Ta 3MEHIICHHS CIIOXMBaHHS MPOJIYKTIB 3 BUCOKMM BMICTOM IIYKpYy Ta
KHUPIB MOXKE OyTH KOPUCHUM.

OTxe, Juiss 3a0e3leueHHs palliOHAIFHOTO XapuyBaHHS Y IIKOJSAPIB  HEOOXiIHO
BIPOBa/KYBaTH KOMIUIEKCHI MiJXOIH, IO BPAaXOBYIOTh KYJBTYpHI Ta comLialbHi 0COOIMBOCTI
KOXKHOI IpyIH HaceleHHs1. Hanpukiaz, B mKojax Mo)KHa 3a0€31eYUTH TOCTYII JI0 30pOBOT 1Xi 32
JOCTYITHUMH LIiHAaMH, IPOBOJIUTH HABYAHHS 3[0POBOTO XapuyBaHHS Ta MPUTOTYBaHHs ixki. Takox
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Ba)XXJTMBO MIPOBOAMTH iHPOpMAIIiitHy poOoTy cepen OaThKIiB Ta pOMaICHKOCTI MO0 BaYKIABOCTI
37I0pPOBOTO XapuyBaHHs Ta METOLIB HOro 3abe3rneyeHHs.

KpiM TOT0, BaXKIIMBO 3BEPHYTH YBary Ha 3MCHILCHHS CII0KUBAHHS IIKOISAPAMH LIKiJUTUBHUX
MIPOIYKTIB XapuyBaHHs, TAKUX SK COJOOIII, ra30BaHI HAIOi, MBHUKA DXKa Ta 1HII MPOAYKTH 3
BHCOKHM BMICTOM IIyKpy Ta JKUpiB. I TOCATHEHHS IIHOTO MOXKHA IPOBOMUTH iH(POPMALIIHHY
pOoOOTY Ta MOMyIAPU3ALII0 3T0POBOTO CIIOCOOY JKUTTS CEpeJI IIKOJIAPIB.

3arayioMm, 310pOBE XapuyBaHHS € BaXKIMBHM €IEMEHTOM 3a0e3leueHHs 3I0pOB’S Ta
PO3BUTKY HiTeii.

Kyk H., Ickpa P.
MOHITOPUHI TIOITMPEHOCTI 3AXBOPIOBAHbL OPI"'AHIB INXAHHSI
CEPEJI MOJIOAI 3A ITEPIO/ 2017-2022 PP.
Jlveiscokuti Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: nina.30zhuk@gmail.com

Zhuk N., Iskra R. MONITORING THE PREVALENCE OF RESPIRATORY DISEASES
AMONG YOUNG PEOPLE FOR THE PERIOD 2017-2022. Today, the problem of respiratory
diseases is quite important due to the spread of the COVID-19 pandemic. To understand the
dynamics of the prevalence of respiratory diseases over the past 6 years, statistical data from the
medical institution of the «Student Polyclinic of Lviv» from 2017 to 2022 were analyzed among
student youth.

ChoromHi 0CoOMMBO BaXKJIMBUM € MOHITOPHHI TOIIUPEHOCTI 3aXBOPIOBaHb AMXaIbHOI
CHCTEMH cepejl MOJIOAI. AHaji3 /PKepel JTeparypH CBIIYUTH, 110 3aXBOPIOBAHHS ANXAJBHOL
CHCTEMH € JOBOJII PO3MOBCIOMKEHOI MPOOIEMOI0 TI0 BChoMy CBITY. Lle Moke OyTH 1OB’s13aHO
3 PI3HOMaHITHUMH YMHHUKAMH, TAKUMH K 3a0pyIHEHHs MOBITPs, iH(EKIiiiHI 3aXBOpIOBAHHS,
aneprii Ta inwe. PI3HOMaHITHI BipycHu, OakTepii, rpuOu, MOTPAIUISIIOYM B OpraHi3M,

MOXKYTh BHUKJIMKATH 3alalibHi 3aXBOPIOBAHHS OPTaHIB JAMXaHHS. 3a0pyaHeHe MOBiTps,
0COOJIMBO TIMJI, aJepPreHH, aepo30ili, BUXJIOMHI Ta3d TaKOX MOXYTb OyTH WIKIIJIMBUM JUIs
muxanbHOi cuctemu. Lle Bce Moke crnpustH 3POCTaHHIO KIUJIBKOCTI 3aXBOPIOBaHb 1
OMOJIO/IKEHHIO XBOPOO OpraHiB IUXaHHS.

[Ipobnemu 3 IUXaHHSAM MOXYTh CYTTEBO MOTIPIIMTH SIKICTh JKUTTS Ta BIUIMHYTH Ha
3[aTHICTh JIFOMHU JJO BUKOHAHHS TOBCSIK/ICHHUX 3aBllaHb. BayxJIMBO po3yMiTH (hakTopu pH3HKY,
IO BIUIMBAIOTh HA PO3BHTOK IUX 3aXBOPIOBaHb, a TaKOXK PO3POOISATH E(PEKTUBHI METOIH
MPOQIIAKTUKY Ta JTIKyBaHHsI, 11100 JOTIOMOTTH JIFO/ISIM 30€PErTH 310pOB’ sl JIETSHIB 1 M ITPUMYBATH
X )KHUTTEBY aKTHBHICTb. MeTOI0 po60TH OyJI0 MPOBECTH MOHITOPHHT ITOIIUPEHOCTI 3aXBOPIOBAHb
JMUXAJIBHOI CHCTEMH cepell Moyiomux Jioneit 3a mepiox 2017 mo 2022 pp., a TakokK 3’sCyBaTH
MPUYMHA BUHUKHEHHS, MEXaHI3MHU PO3BUTKY Ta IUISIXU MPOQIIAKTHKH [IMX 3aXBOPIOBAHb.

VY xomi mpoBemEHHS MOCHTIHKEHL 3’SCOBAaHO, IO 33 OCTaHHI IIICTh POKIB KiUJIBKICTh
MOJIOIUX JIFOAICH i3 3aXBOPIOBaHHSMH OPraHiB JMXaHHS 3HAXOAUTHCS B MEXax HOPMH, OIHAK
CIIOCTEpIraeThcsl MOCTyNnoBe 30uIblIeHHS. 3araiom y 2017 p. XBopoOHM OpraHiB JAWXaHHS
cTaHoBMIM 25% BiJ KUIBKOCTI YCiX 3aXBOPIOBaHb Y MoJjomux Jjroaei, y 2018 p. — 29%, y 2019
p.-—37%,y 2020 p. — 50%, y 2021 p. — 59% Ta 'y 2022 p. — 56%. Oxpim TOTO, OYyJI0 BUSBIEHO, 1110
32017 p. mo 2018 p. ta 'y 2020-2022 pp. cepen MaIi€HTIB, 1110 MaJHd XBOPOOU OpPraHiB TUXAHHS
nepeBaXkaroTh KiHkH, y 2019 p. KiJbKICTh MAI[i€HTIB YOJIOBIYOT CTATTI NepeBaXkae HaJl KiHOYOIO.

3’s1cOBaHO, 10 3 POKAMU KUIBKICTh MOJIOJIMX JIIONEH, 10 3aXBOPLIM HAa XBOPOOH OpraHiB
JIMXaHHsI BIIEPILE B )HUTTI OCTYNOBO 301bInyeThes. Kpim Toro, 8 2017-2018 pp. ta B 2020-2021
Pp. cepen HUX MmepeBaxaroTh KiHkH, y 2019 p. — gyonoBiku, a y 2022 p. — KiIbKICTh PI3HOCTATEBUX
MAIiEHTIB 3PIBHOBAXXYETHCS.
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Takox Oyno TpoaHaNi30BaHO AWHAMIKY pI3HHX (OpPM 3aXBOPIOBaHb OPraHIB TUXAHHSI
cepel MOJIOJMX JIFOfeH 3a i POKH. 30KpeMa, NepeBaXKalOuNMH 3aXBOPIOBAaHHAMHE OyJIH FOCTPHHA
(apuHTIT Ta TOCTPHI TOH3WIIT, TOCTPUI JAPUHTIT Ta TPaxeiT, MHEBMOHII, alepriYHAN PHHIT,
XpOHIYHUHA pUHIT, XpOHIYHI XBOpPOOM MHIJAIMH Ta aJeHOIMIB, JIAPHHTOTpaxeir, OpOHXIT
XpOHIYHHIA Ta KOPOHABIpyCHa XBOPOOa.

Takum umHOM, TIpoTsirom 2017-2022 pp. BHSBIEHO 3pOCTaHHSA KiTBKOCTI 3aXBOPIOBaHb
OpraHiB JAWXaHHS CEpel MOJIOAWX JIIOAeH, MPUYOMY Taka JMHAMiKa crocTepiranacs sk cepen
JKIHOK, TaK 1 cepe]] 40JIOBIKiB.

Majayunceka 1O., Buukosa C.

3B’S30K MIK EMOLIIITHOIO PIBHOBAT'OIO TA PIBHEM MVJIBCY
B CTYAEHTIB 3A YMOB BO€HHOI'O CTAHY
Jlveiecoruii Hayionanvhuti ynisepcumem imeni leana Opanka
eyn. I pywescokozo, 4 m. Jlveis, 79005, Yrpaina
e-mail: s.bychkova@gmail.com

Malachynska Y., Bychkova S. THE RELATIONSHIP BETWEEN EMOTIONAL BAL-
ANCE AND HEART RATE IN STUDENTS UNDER THE CONDITIONS OF MARITAL
STATE. Emotional intelligence consists of a set of emotional abilities such as recognizing emo-
tional states in oneself and others, understanding how emotions affect behavior and the ability to
self-regulate emotions. It was established that the average pulse rate of students during the period
of air alarm increased compared to the average indicators for the day. It was concluded that stu-
dents are in a stressful state while studying in war conditions.

EMomiliHuii iHTEJEKT CKJIaJa€eTbcsi 3 HAOOpYy eMOIiWHMK 3ai0HOCTeH Takux SK
pO3Mi3HaBaHHS EMOIMHUX CTaHiB y co0l Ta IHIIMX, PO3yMIHHS SIK €MOILl BIUIMBAIOTh Ha
MOBENIIHKY Ta BMIHHS caMoperyiroBaTu eMmollii. BiliHa B YkpaiHi YMHHUTH BIUTUB Ha €MOIL[HHY
pIBHOBAry rpoMajisiH, HE3aJIe)KHO BiJl TOTO, YM € BOHU O€3MOCEpeAHIMH yYaCHUKaMU OOHOBHX
i, 41 MPOKUBAIOTH JAJICKO BiJ JIiHil BOTHIO. [TigBHIIICHHI pIBEHB CEPIICOUTTS BigoOpaXkae CTaH
BEreTaTHMBHOI HEPBOBOI CHCTEMH 1 MOXE CBITYUTH NPO PiBEHb CTpecy B opranizmi. HasBHicTh
NOPTaTUBHUX CMapT-TOAMHHHKIB y CTYJCHTIB JO3BOJISE BiJICTEXKYBATH PIBEHb YaCTOTH ITYJIbCY
He JIMIIe B KOHKPETHUH MOMEHT, ajie i 3a pi3Hi MPOMIXKKH 4acy BIPOIOBXK 100u. MeToro po6oTu
OyJ10 JOCTIIUTH 3B’SI30K MK PIBHEM EMOIIHHOTO IHTEJIEKTy Ta WOro CKIaJOBHX (TaKHX SK
TPUBOXKHICTH, EMIIATIsI, CAMOMOTHBALIiSI, CAMOPETYJISALIIS Ta 1H.) 3 YaCTOTOXO MYJIbCY ITiJ] Yac CTPECY.
3 1i€ro MeToro0 30MpalTk IaHi PO CepeiHi MOKA3HUKH MYJbCY Y CTYJICHTIB y IEPIOIU «ITOBITPSIHOT
TPUBOTH» Ta MPOBOJWIM AaHKETyBaHHs CTyleHTIB 3a omnuryBanbHUKOM «Global Emotional
Intelligence Test».

BcranoBneHo, mo cepemHs dYacToTa MyJabCy CTYAEHTIB 2-ro kypcy 2022-23 p.H.
cranoBmia 78,12+0,74 yn/xs. (n=50), Bpanmi 72,284+0,91 yn/xe Ta yBeuepi 78,95+0,99 yn/xs.,
a Ha MPOMIXKY 4acy, KOJH Oyja OTOoJIOIIeHa «IOBITPSHA TPUBOTa» CEPEIHs 4acTOTa ITyJbCY
CTaTHCTUYHO JAOCTOBIPHO MiaBHUIILYyBaiack 10 91,21£2.54 yn/xB (p<0,001, n=50). Mu BusBIIH,
110 YacTOTa MYJIbCY IiJ] Yac MOBITPSIHOT TPUBOTH MO3UTUBHO KOPEJIOE 3 TAKUMH TTOKa3HUKAMHU
€MOIIMHOTO IHTENEeKTYy SIK YIPaBIiHHS eMolisMu (BHCOKa kopeisiis, 1=0,63), TPUBOXKHICTIO
(cepenus kopesiis, r=0,51), piBaeM emmarii (cepents kopessmis 1=0,40) Ta crpecoM (cepeaHs
kopessiisi, r =0,37). KpiM Toro, BUsIBJICHa HEraTHBHA KOPEIIALiS MiJK 4aCTOTOIO CEPIIEOUTTS i
Yyac TPUBOTH 1 CTPECOM BH3HAYCHUM 3a ONUTYBaJIBHUKOM (Cepents Kopessiiisy, r=-0,55). Baxiuso
BIZI3HAUUTH, 1110 TIoHa] 50 % ONMUTaHMX BUSBISUIA BUCOKY TPUBOXHICTh. Pa30M 3 THM BHUCOKHIA
PIBCHB EMOIIIHHOTO IHTEIEKTY BCTAaHOBJICHUH Uiy y 2% IOCIIIKYyBaHUX.

TakuM 4MHOM 3pOOJIEHO BHUCHOBOK, IIIO 32 YMOB BOEHHOTO CTaHy EMOIHHUI piBEeHb
CTYACHTIB IOPYLIYETHCS, OUTBIIICTh CTYACHTIB IepeOyBae y CTaHi MiJBUIICHOT TPHBOKHOCTI, 1110
CHIBNAJIA€ 3 JaHUMH MYJIbCY Ta ONUTYBalbHUKaMU. OTpUMaHi JjaHi NOPYIIYIOTh BXKIIUBY TEMY
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PO3YMIHHSA CBOiX €MOIIilf Ta IXHBOTO BIUIMBY Ha 3[J0OPOB’Sl, AKTYaIbHOCTI KEPyBaHHS eMOLIHHUMH
Ta TPUBOXXHAMH CTaHAMH 1 poOOTH 3 HUMH AJIs 30€peKESHHS 3M0POB’ ST HAIIi.

Hacuwmkie b., Ixkept O., Kopoas T.

MOHITOPHUHI" OKPEMUX I[TOKA3HUKIB LHUKIIY COH-BAIBOPICTH ¥V CTYIEHTIB
I'VMAHITAPHOI'O TA ITPUPOJHUYOT O TTPODITIO B YMOBAX I[HCTAHHIPIHOI I
3MIILIAHOI ®OPM HABUAHHS
Jlvgiscoruti Hayionanvhutl ynigepcumem imeni leana Opanxa

eyn. I pywescokozo, 4, m. Jlvsis, 79005, YVkpaina
e-mail: pasymkiv2002@gmail.com

Pasymkiv B., Ikkert O., Korol T. MONITORING OF CERTAIN INDICATORS OF THE
SLEEP-WAKE CYCLE IN STUDENTS OF THE HUMANITIES AND NATURAL PROFILE
IN THE CONDITIONS OF DISTANCE AND MIXED FORM OF EDUCATION. Mixed form
of education contributes to the increasing of physical activity of students compared to distance
education. Indicators of sleep duration did not differ significantly depending on the form of edu-
cation, however, 12-15% of biologists and 19% of psychologists had lack of sleep.

JocnimkeHHs nepiofiB cHy Ta 6aJbOPOCTi MPOBOIMIN HA IiJCTaBl MOKa3HUKIB (iTHEC-
OpacieTiB Ta J0oAaTkiB g0 cMapT(OHIB CTyIeHTIB (inocodchkoro ¢akynbTery (IMCHXOJIOTH:
40 oci6 Bikom 17-18 pokiB mig yac 3mimanoi (GOpMH HaBYaHHS) Ta CTYJCHTIB 010JIOTIYHOTO
(bakynprety (35 0cib Bikom 19-20 pokis mig yac auctaHmiiHol Ta 50 0ci6 BikoM 18—19 pokiB mix
Yac 3minianoi (opM HaBUAHHS).

Con — 1e 6a3oBa ¢iziomoriuna morpeda JIIOAWHHU, TOPSI 13 TOJIOAOM, CIPAror TOIIO.
JocrarHs TpuBaiicTh CHY (mopochi: 7-9 rox, mimmitku: 8—10 rom) Ta 3a0BijgbHA HOTO SIKICTH
HEOOXI1IHI JFOIVHI JJIs MiATPUMAHHS (Pi3HYHOTO Ta ICUXIYHOTO 310p0oB’si. HaMu BCTaHOBIICHO, 1110
TPHUBAICTh CHY CTY/ACHTIB-010JI0T1B IIiJ] Yac JUCTAHIIHHOT Ta 3Mimanoi (opM HaBYaHHS, a TAKOXK
CTYICHTIB-TICHXOJIOTIB 3a 3MilaHoi (OopMU HaBYAHHS CTAHOBHJIA Y CEPEAHBOMY MPHOIU3HO 7
TOAMH. X04a Cepe/IHi 3HAYCHHS JOCIiHPKYBaHOTO TTOKa3HUKA epeOyBan y Mexax HOPMH, TIPOTE
TpuBanicTh cHy 12-15% cTyaenTiB Oionoriunoro ta 19% cryaentiB dinocopcebkoro hakynsreTis
CTaHOBWJIA JiKIIe 6 Tof. BakTHBOIO MpOOIEeMOI0 BUSBUIIACSA HAsABHICTH aediuty cHy y 28,2%
cTyneHriB-6iomoris Ta 33,3% crynenTiB-ricuxosoris. OUeBHUIAHNAM € MOPYIICHHS SKOCTI cHY. Hac,
MIPOBEICHUH Y JIIXKKY, aje 0e3 CHY, CTAaHOBHB 43 XB y CTy/IEHTIB-0i0JI0TiB Ta 54 XB y CTY/ICHTIB-
nicuxonoris (y Hopmi: 10-20 xB).

®i3uyHa aKTHBHICTh CTY/JCHTIB, SIKy OL[IHIOBAJH 3a LIOJIEHHO MPOIIICHOI0 BIJICTAHHIO Y
KiToMeTpax, Oysa BHIIOKO 3a 3Mirranoi Gpopmu Hapdanus Ha 1,0 kM (P<0,05) Ta 1,5 kM (P<0,01)
BIJIMIOBITHO y CTYACHTIB-OIOJIOTIB Ta CTYACHTIB-IICUXOJIOTIB IMOAO BiACTaHi, SKy CTYICHTH-
010JIOTH TPOXOIUITH ITi[T YaC TUCTAHIIIHHOTO HaBYAHHS.

3a 10MOMOT 010 Cy4acHuX (piTHEC-OpacieTiB Ta JOAaTKIB 10 CMapT(OHIB OLIHUIN TOKa3HUKH
acHMeTpil X0, Yacy IBOOIOPHOT (ha3H XOIHU Ta MIBUIKOCTI XOAU. Y HOPMI MOKa3HUK acUMETPii
xo/im nepeOyBae y mexax Big 0 no 4%. SIkuio y nroauHu BiCyTHI TpaBMu, 3axBoproBanus LIHC
TOIIO, TO 30UIbIIEHHS acuMeTpil Xxoau noHa] 4% MOB’SA3yI0Th 13 NOPYIICHHSIMH MOCTaBH, 10
€ 0COOJNMBO aKTyaJbHUM Yy Hall 4ac MOIIMPEHOI TiMoAMHAMIi, TPUBAJIOIO Ta HENpPaBHIBLHOTO
nepeOyBaHHSAM 32 KOMIT'IOTEpOM / 3 TeJAC(POHOM Y TOJOKEHHI CHASYH. YCEpPSIHCHI MOKa3HUKH
acCHMeTpil XOI1 CTYACHTIB-010JIOTIB Ta CTYACHTIB-IICHXOJIOTiB CTAHOBMIIX BifAmoBiaHo 2,0 Ta2,1%,
MpoTe aHalli3 HIUBIMyaNnbHUX MOKAa3HUKIB 3aCBIYMB, IO cepea ncuxoioriB 10% cTyaeHTiB
MaJld BUPa3Hy aCUMETPII0 XOJH.

Yac nBoonopHoi Gpa3u Xoau — 11e MPOMIKOK 4acy, KOJIH JOANHA TOPKAETHCS MTOBEPXHI JBOMA
HOTaMH, Po3paxoBaHuil y % Bij 3araqbHOro yacy xoau. Llei MoKa3HUK 3a1€KUTh BiJl IIBUAKOCTI
MepecyBaHHs JIIOAWHH, a Horo 30unbiieHHs oHaa 40% BKa3ye Ha MOPYIICHHS OTIOPHO-PYXOBOTO
amapary. Y rpymnax OioJioriB Ta IICHXOJIOTIB BiH cTaHOBUB 26 Ta 28% BiamosizHo. Ilpu 1somy
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IIBUIKICTH XOIU CTYHOCHTiB-OiomoriB craHoBmia 4,69+0,28 kM/Tox, a CTYNEHTIB-IICUXOIOTIB —
5,02+0,18 xm/rom, Mo BiATIOBigae HOPMATBFHIM HOKAa3HUKAM JOPOCIOl JIIOMUHA (YOJIOBIKH: 4-6
km/rom; xinku: 3,0-5,5 km/rox).

OTxe, 3Mimana (hopmMa HaBUYAHHS € OLTBII (i3i10JI0TIYHO OOTPYHTOBAHOKO IS 30epEKEHHS
3II0POB’Sl CTYACHTIB, OMHAK 3 HEOOXiTHICTIO KOPEKIIil MPOIECiB CHY.

Iepenepiii JI.
BITJIMB TETIJIOBOI'O CTPECY HA AHTUOKCUJJAHTHY
CUCTEMY KYPEI YV TOMOTEHATAX ITEYIHKUA
Incmumym 6ionoeii meapun HAAH
eyn. B.Cmyca 38, m. Jlvsis, 79034, Ykpaina

e-mail: peredina0310@gmail.com
Perederiy D. INFLUENCE OF HEAT STRESS ON THE ANTIOXIDANT SYSTEM OF
CHICKEN IN LIVER HOMOGENATS. Heat stress is one of the inevitable challenges of poultry
due to the global increase in environmental temperature. The thermal injury is commenced when
the ambient environmental temperature goes beyond the thermo-neutral zone (1625 °C). Heat

stress negatively influence growth and production of animals, as well as induce metabolic altera-
tions and oxidative stress [Abd El-Hack et al. 2020].

TertoBuil cTpec € OmHiEIO 3 MPOOJEM MNTaXiBHUITBA, Yepe3 IIOOAIbHE ITiIBUIICHHS
TEeMIlepaTypy HABKOJMIIHBOTO CepeloBUINA. TepMiuHe YpaKeHHS IIOYMHAETHCS, KOJIH
TeMIIepaTypa HaBKOJIMIIIHBOTO CEPEIOBHINA BUXOAUTh 32 MEXKI TepMOHEHTpatbHOT 30HH (16-25
°C). TernoBHii CTpeC HEraTMBHO BIUIMBAE HA PICT i MPOJAYKTHBHICTh TBAPHH, & TAKOXK BUKJINKAE
MeTaboiuHi 3MiHK Ta okcuaaTuBHuil crpec [Abd El-Hack et al. 2020].

st 3aXMCTy BiJi OKCHJATHBHOTO CTPECY B OpraHi3Mi TBapHH ICHYE aHTHOKCHJAHTHA
cucrema 3axucty (AOC3), ska KOHTPOIIOE Ta TajJbMy€e BCi €Taly peakiliii yTBOPEHHs BIIbHUX
paJuKajiB, TOYMHAIOUM BiJ| iX iHIIalil Ta 3aKIHYYIOUM YTBOPEHHSM TiJIPONEPEKUCIB JMiiB
(T'TUT) ta manonoBoro auanpaeriny (MJIA). T'TIJT unHsATh Aif0 Ha KIITHHHI MakpOMOJIEKYJIH,
a TaKOXX € BOXJIMBUMH PETYIATOPaMH KIITHHHUX mpolieciB. MJIA yTBOpIO€TbCs B OpraHi3mi
NpU Jlerpaaamii nojJiHeHACHYEHHUX JXUPIB aKTUBHUMH (JOPMaMH KHUCHIO Ta CIY)KHTh MapKepoM
okcunmaruBHoro crpecy. Jlo ckmagy AOC3 BxoasTh (epMeHTaTHBHI Ta He(hepMEHTATHBHI
antuokciantu (AO). Binnosnenuii rmyrtarion (BI') € BaxnuBum HedepmenraruBHuM AO y
KJIITHHAX CCaBI(iB. Y KIIITHHAX MEYiHKH MOXYTh BinOyBatucs 3minu BMicTy B, MJIA ta I'TIJI,
3aJI)KHO BiJ] TPMBAJIOCTI CTPECY Ta PiBHS TEMIIEPaTypH.

Mertoto poOoTu Oyli0 BCTAHOBUTH BMICT MPOJYKTIB MEPEKUCHOTO OKMCHEHHS JIMIIIB Ta
HedepmeHTaTrBHOro AO y roMoreHarax rnediHK| Kypei IpH TeIJIOBOMY CTPECi.

Hocnin O6yno mpoBeneHo B ymoBax BiBapito Incturyty Giosorii TBapun HAAH. Ha 60
Kypsix noponu binuii Jleropn. Jlocnin npoenu y 2 etanu: Ha MepIIOMY — IITHIIO0 YTPUMYBAIH 32
temreparypu noBiTps 20°C npoTsaroM 1 THXKHS, a Ha APyromy — OyJu CTBOPEHI YMOBH TEILJIOBOTO
CTpecy LUIIXOM MiJBHUIICHHS Temreparypu yrpumanas no 35°C, mporsrom TwxkHs. [licns
KOXKHOTO €TaIly BiIOMpai 3pa3Kky MeYiHKH AJIs MOAAIBIINX JI0CHiPKEHb.

VY pesyasrari Oya0 BcTaHoBIIEHO, 110 BMicT I'TIJT 3pocrae Ha 25% (P < 0,01). Tak six I'TIJT
€ MapKepoM OKCHJATHBHOTO CTPECY, TO 3pOCTaHHs HOTro BMICTy B TKaHWHI BKasye Ha Te, IO
HaMm Braasnocs Bukiukard TC y tBapun. Bmict MJIA — 3uusuBcs Ha 15% (P < 0,05). Bin Takox
€ MapKepoM OKCHJATUBHOIO CTpecy 1 B OUIBLIOCTI BUMAAKIB Horo kinbkicth 3a TC 3pocrae.
Cyd4acHi JOCHI/PKeHHS TOKa3yloTh, 10 HOTO BMICT B TKAHWHAX MOXKE TAKOX 3HHXKYBAaTHCh abo
3anuiiaTucst 6e3 3MiH, 110, CKOPIII 32 BCE, 3aJIe)KUTh BiJl PIBHS CTpECy, SIKOTO 3a3HA€ TBApHHA.
Bwmict BI' — 3pocna Ha 53% (P < 0,01), 110 Moske OyTr OB’ s13aHe 3 HEOOXIIHICTIO TETOKCHKAIIIT
301IIBIICHOT KIIBKOCTI BUILHHUX pa/InKalliB Ta MpookcuaaHTiB. Takok BI' Moxke AisTH sk KopakTop
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JUIA aHTHOKCHIAHTHHUX (PEPMEHTIB, II0 BUKIIMKAE BEIHKY MOTPeOy KIITHH B 301IbIIECHHI HOTO
KIJIBKOCTI.

BucHOBOK: 3a mii TEmIOBOTO CTpecy Ha OpPraHi3M TBapWH, BinOyBaeThCs ITiBUIICHHS
BMmicty ['TUI B kimitrHax. Y pesynsrari TC aktuByerbes BT, mo Bkasye Ha aktuBamiro AOC3, ska
MiATPUMYE ONTHMATBHUHN PiBEHh OKHCHO—BITHOBHHX IIPOIECIB Y KIITHHAX OPTaHi3My TBapHH.

MuniB M., Ickpa P.

JIOCJIJPKEHHST OCOBJIMBOCTEM ®I3UYHOT'O TA IICUXIYHOI'O
PO3BUTKY HIKOJIAPIB IIAJITKOBOI'O BIKY
Jlveiecokuti Hayionanvuuti ynigepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: m.pyniv2000@gmail.com

Pyniv M.. Iskra R. STUDY OF THE FEATURES OF THE PHYSICAL AND MENTAL
DEVELOPMENT OF ADOLESCENT SCHOOL STUDENTS. Peculiarities of the physiological
functions of the body of schoolchildren aged 11-15 years were investigated. This period is an im-
portant stage in the formation of the system organization of physiological functions, it is marked
by rapid development and restructuring of the child’s body, primarily physiological maturation.
Peculiarities of children’s physical development were studied according to somatometric (height,
weight) and physiometric indicators (heart rate, blood pressure, Robinson’s index, Roufier’s test,
adaptation potential).

BaxuBuM € nociikeHHs ocoOnuBocTed (i3ionoriyHuX QyHKILINA OpraHi3My LIKOJSIPIB
11-15 pokiB. OcKiNbKHM el Nepios € 0COONMBUM eTaroM y GpopMyBaHHI CHCTEMHOI opraHizauii
¢izionoriyHnX (YHKIIH, XapaKTepu3yeTbcs OypXJIMBUM PO3BUTKOM 1 MepeOylIoBOI0 OpraHizMy
JTUTHHYU, Hacamriepen (i3ionoriuHuM ao3piBaHHAM. ToMy METOI IOCIHIDKEHHsI OyJI0O BUBUUTH
0co0IMBOCTI (hiI3MIHOTO PO3BUTKY AiTEH 32 COMaTOMETPUYHUMH (3picT, Bara) Ta Gpi3ioMeTpUIHUMHA
nokazuukamu (UCC, aprepianpuuii THCK, iHmekc PoGincona, mpoba Pyd’e, amanramiiinumii
MTOTEHIIIaN).

VY pesymbrari AOCHIIKEHb BHSBICHO, IO COMAaTOMETPUYHI ITOKa3HHKH OOCTEKEHHX
aiteit Oynu y Mexxax HOpMH. YacToTa cepueBHX CKOPOYEHb, SKa € IHTErpaJbHUM ITOKa3HUKOM
JISUTBHOCTI CepIIeBO-CYIMHHOI CHCTEMH y BCiX y4HIB Oyma B HOpMi (64-84 ym./xB.).

Jis OwmiHKM CTaHy 3HOpOB’S MITEH-TIATITKIB BUMIPIOBAIM apTepiaJbHUN THCK KpPOBI
3a MerogoM KopoTkoBa (3a JOMOMOTrOI0 MEAMYHOTO TOHOMETpa). Byrno BcTaHOBIEHO, IO
CHCTOJIIYHUI TUCK y JiTel BikoMm 15 pokiB y 83 % xuommiB Bifmosigas Hopmi, y 17 % — Buiie
HOPMH, B TOH 4ac, 5K y 33% aiBuat — B Mexxax HOpMH, y 67 % Buie Hopmu. Cepen aitei Bikom 14
POKiB y 93 % XJIOMIIIB CHCTONIYHUIA TUCK Bi/IMOBIIaB HOPMI, Y 7 % — BUIIIC HOPMHU, a CEPeJT IiBUAT
100% B mexax HopMu. Cepen aiTeid BikoM 12 1 13 pokiB y BCIiX JiTel Iei MOKa3HUK BiAMOBiIaB
HopMi. Cepen niteit Bikom 11 pokiB y 50 % xuonuiB THCK Bixnosinas Hopwmi, y 50 % — Buiie
HOpPMH, a cepex AiBdat — 25% B Mexax HOpMH, 75% — BHIIIE HOPMH.

Hiactoniunuii THCK y miteil Bikom 15 pokiB y 83% BimnoBinaB Hopmi, y 17 % — Himxue
Hopmu. Cepen nitel BikoMm 14 pokiB y 86 % xiomiis — Bixnosigas HopMmi, y 14 % — Buiie HOpMH,
a cepen xaiBuar 100% — B mesxax HopMu. Cepen niteit Bikom 13 pokiB y 85 % xioriiiB — BiAmosias
HopMi, y 15 % — Hipkue HOopmu, cepen aiBaar 100% — B mexxax Hopmu. Cepen miteil Bikom 12
POKIB y BCiX XJIONILIB BiANIOBigaB HOpMI, cepex AiBdar y 89% — y mexax HopmH, y 11% — Bumie
Hopmu. Cepen ycix miteit Bikom 11 pokiB 11eil MOKa3HUK BiMOBIAaB HOPM.

3a momomorow mpobu Pyd’e omiHIOBanmM Mpane3gaTHICTh cepisl mig Yac (i3HIHOTo
HaBaHTaXeHHs.. 30kpeMa 1poda Pyd’e cepen yuniB BikoMm 15 pokiB y 83 % xmomnuis Binnosigaia
MTOKAa3HUKY «100pe», y 17% — «3anoBinbHOY, y AiByar — 33% Ta 67% BianoBigHo. B yuHIB BikoM
14 pokiB cepexn xiyonuiB y 86 % BiAnoBigana MokasHUKY «1o0pe», y 14% — «3a10BUIBHOY, Y
niBuar — 75% ta 25% BignosigHo. B yuHiB BikoM 13 pokiB cepen xuonmiB y 77 % BinmoBimana
MTOKAa3HUKY «H00pe», ¥ 23% - «3amoBuTbHO», y AiBdaT — 67% Tta 33% BimmoBimHO. B yuHiB
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BikoM 12 pokiB cepen xnoniiB y 92 % BigmoBizana NokazHUKY «1o0pe», y 8% - «3a10BIIbHOY,
y niBuar — 78% Tta 22% BigmoBinHO. B ycix yuniB BikoMm 11 pokis mpoba Pyd’e Binnosimana
MTOKAa3HUKY «I00pe».

AnanTamniiHuil MOTeHIiald, SIKAH € IHTerpajbHUM IIOKa3HUKOM piBHA (i3HYHOTO 1
NICUXIYHOTO PO3BUTKY JITEH-MIIITKIB, IPUCTOCYBaHHI iX O YMOB i BAMOT HOBOT'O CEpPEIOBHUIIIA
Ta BHCTYIA€ ITOKa3HUKOM >KUTTEBOI KOMIIETEHTHOCTI [iTed, OyB 3a(ikCOBaHWIl 5K «3pHB
ajanranii». 3okpema, Juis aiteit BikoM 12 pokis 3adikcoBaHO «3pHB aanTanii» y 92% xiomnmis ta
«HE33/I0BUTbHY afanTauito» y 8%, y Tol yac K y BCiX JiB4ar OyJio BUSBICHO «3PUB ajarTamii».
VY nirteii Bikom 11 pokiB 3adikcoBaHO «3pHB amanTauii» y 33% XJIONLiB Ta «HE3aJOBLIbHY
ajanranio» y 67%, a y Bcix JiBYaT BUSABJICHO «3pUB aJlanTarii».

OTxe, Taki pi3ioMeTpUIHI TOKa3HUKH IIKOJISIPIB I [UTITKIB SIK 4aCTOTa CEPIIEBUX CKOPOUECHbD,
apTepiadbHAN THCK, iHAEKc PobiHcona, mpoba Pyd’e Oymu B Mexax Hopmu. Bimcotkoe
3Ha4YEHHs LHX IOKA3HHKIB OyJI0 BCTAHOBJECHO IUIsI KOXKHOI BiKOBOI rpymu. AnanTariiHui
TTOTEHITiaM IMiUTITKIB 3a(hiKCOBaHO AK «3PHUB aaNTaii», 0 CBIIYHUTH IPO Te, IO OPTaHi3M He
IIPUCTOCOBYETHCSA 0 YMOB 1 BUMOT HOBOTO cepenoBuina. OQHAK AaHi IMOKAa3HUKU HE 3aBKIU
cTablIbHI Ta YaCTO MOXKYTh 3MIHIOBATHCS IIiJ BIUIMBOM pisHUX (pakropiB. Takumu (hakropamu
MOXYTbh OyTH: TEHETHYHI XBOPOOH, HAsBHICTh IIKIJAJMBUX 3BUYOK, HEMPABMIBHUN PO3NOPSIOK
JTHSI, CTPECOBI CUTYAIlil, CTAaH €KOJIOT1i.

Paccka3oBa A., buukosa C.

JIOCJIJIPKEHH S BIOXIMIYHUX OCOBJIMBOCTEM KPOBI COBAK
3 IYXJIMHAMUJ MOJIOYHOI 3AJI03U

Jlvsiscokutl HayionaneHull yuieepcumem imeni leana Opanka
eyn. I pyuescoroeo, 4 m. Jlveis, 79005, Yrpaina
e-mail: annarasskazova888@gmail.com

Rasskazova A., Bychkova S. STUDY OF BIOCHEMICAL CHARACTERISTICS OF
THE BLOOD OF DOGS WITH MAMMARY GLAND TUMORS. Breast cancer in women
shares many similarities with mammary tumors in dogs, making them a convenient model for
studying the mechanisms of cancer development, diagnosis and treatment. We found that dogs
with mammary tumors had statistically significant increases in blood calcium and alkaline phos-
phatase and decreased the level of phosphorus. In the biochemical blood analysis, leukocytosis
and neutrophilia were observed.

Pak MoOJOYHOI 3a703M € HaWNOMIMPEHIMIMM pakoM Ccepel JKIHOK 1 JPYruM cepes
HOBOBHSIBJICHHX PaKOBHMX 3aXBOPIOBAHb y CBITI 3a 4acTOTOIO BUHMKHEHHSA. OCTaHHI T€HETHYHI
JOCITI/PKEHHS TTOKa3yIOTh, 10 IyXJIMHU MOJIOYHOI 3aJI03H Y cO0aK AEMOHCTPYIOTh apXeTHUIIuHi
0COOJIMBOCTI paKy MOJIOYHOI 3aJI03W JIFONMHHU, TOMY HOCHIIKEHHS cO0aK 3 PakoM MOJOYHOI
3aJI03M MOKE JIaTH HOBI YSIBICHHS PO OCOOIMBOCTI MIarHOCTHKH Ta JIKyBaHHS ITi€]l MATOJOT1I.
Pak Mo09HOI 3211031 YacTO XapaKTepH3yeThbCs KaimbIudikamicro mpu Mamorpadii. MexaHizm
KanmpImikanii Tpu paKy MOJOYHOI 3aJI03M TOBHICTIO HEBIIOMHH, HpOTE Yy CO0aK TaKoX
CIIOCTEPIraroTh TepKaibIieMilo B KpoBi. MeToto i€l poOOoTH OyJI0 TOCHIUTH 1 TpoaHaNizyBaTH
Oi10XIMIYHMH aHalli3 KPOBi cO0AK 3 MyXJIMHOI MOJIOYHOT 3aJ103H.

Hamu BusiBII€HO, 10 B yCIX JOCHIPKYBaHHX TBAPUH BMICT KaJIbLIil0 B KPOBI IIEPEBUIIIYBaB
HOPMY 1 B CepelHbOMY CTaHOBUB 5,2441,03 mMMoib/1, BMicT Gocdopy OyB HHKYNUM 32 HOPMY
y TIOJOBMHHM TBapuH i cTaHOBUB y cepenHbomy 0,94+0,33 mmounw/in. BusiBieHO HeraTtuBHY
KOPEeJISLi0 MiX BMicToM (hocdopy Ta Kajbllifo — YAM BHUIIMHA BMICT KaJIBIII0, THM HW)KYOO
Oyra KOHLIEHTpaILlisl Kajblil0 B KPOBI co0ak 3 MyXxJiHHOIO TpyaHoi 3ano3u (r=0,36). CyrreBo
TIEPEBUIIICHUME Oy TIOKA3HUKHU ITyXHOI pocdarasu y KpoBi ycix TBapuH i cTaHOBHIHN 266,01
on/. Ile#t moka3HUK HE KOPEIIOBAB 3 BMiCTOM KaJIBI[iI0 B KPOBI, ajie BUSBIICHA c1a0Ka KOPEIISIis
3 mokazHuKamu gocdopy (r=0,26). Y 3aranpHOMY aHali3i KPOBI CIIOCTEPIraiy ISHKOITUTO3 Y BCiX
TBapHH Ta y MIEPEBAYKHOI OLIBIIIOCTI HEUTPOQLTiFO, TAKOXK MigBUIIEeHIMH Oyin moka3zHuku LIOE.
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Bwumict eoznHO(DiniB, 6a30isiB Ta IHMHX KIITHH KPOBI HE BHXOIWB 3a MEXi HOpMHU. Tak caMo
HOpPMAaITbHIMH 3aJIHIIATIICH 3HAYCHHS TeMOTIIO0IHY.

TakuM 4YMHOM 3pOOJIEHO BHCHOBOK, HI0 Yy co0aK 3 IMyXJIMHAMH MOJOYHOI 3alI03H
CHOCTepiraroThes moAiOHI GioxiMiuHi 3MiHM, 0 1 y KiHOK. OTKe, BUBYCHHS JaHOI MaToJIOrii y
TBapHH € KOPUCHOIO MOJICIIIIO JUIsl BCTAHOBJICHHS MEXaHi3MIiB PO3BUTKY paKy MOJIOUHOI 3aJ103H,
METOIB ii JIarHOCTHKY Ta JIIKYBaHHS.

Crpym X., buukosa C.

JIOCJIJIDKEHH S BIOXIMIYHMX OCOBJIMBOCTENM KPOBI ITALIIEHTIB
3 KOPOHABIPYCHOIO XBOPOBOIO

Jlvsigcokutl HayionanvHull yrieepcumem imeni leana Opanka
syn. I pyuescoroeo, 4 m. Jlveis, 79005, Yrpaina
e-mail: h.voloshka@gmail.com

Strush Kh., Bychkova S. STUDY OF BIOCHEMICAL CHARACTERISTICS OF THE
BLOOD OF PATIENTS WITH CORONAVIRUS DISEASE. Coronavirus disease is an infec-
tious viral respiratory and vascular disease, which had the nature of a pandemic and threatened
humanity. It is important to understand at an early stage of diagnosis what consequences it will
have for the patient, therefore, the analysis of biochemical indicators provides important informa-
tion for further management of the patient. We found that in patients with the primary diagnosis
of coronavirus disease, a significantly increased level of ESR, D-dimer, C-reactive protein and
fibrinogen level and an increased number of rod-shaped neutrophils were found. The level of
monocytes and lymphocytes was within normal limits.

Koponasipycna xBopoba (COVID-19) € iHdexkuiiHMM BipyCHUM pecCHipaTOpHUM
1 CYIMHHUM 3axXBOPIOBaHHSM, 30ymHUKOM sikoi € SARS-CoV-2. OntumansHa 1 moOpe
CKOOPJMHOBAHA IMyHHA Peaklilist 37[aTHa YCYHYTH Bipyc, HE BUKJIMKAIOUHX TTOIIKO/UKEHHS TKaHUH,
1 IPU3BOAMTH 10 JIETKOI ()OpMH 3axBOpIOBaHHA. HaBmaku, HagMipHa i HEpErylbOBaHA IMyHHA
BIJINIOBiTb MOKE BHKIIMKATH HaJMipHE 3alayieHHS i TOIMIKOPKEHHS TKAaHWH SK Ha MiCIIEBOMY,
TaK i Ha CHCTEMHOMY PiBHi, BUKJIMKAIOUX BaXXKHU mepedir xBopodbu. BaxkimmBo Ha paHHIiH cramii
JIarHOCTUKM PO3YMITH, SIKI HACHiAKM BOHA MAaTHME [UIA TAI[i€HTa, TOMY 3MiHH Oi0XiMI9HHX
MOKa3HUKIB J]al0Th BOXJIMBY 1H(GOPMAIIiIO /sl TIOAJIBIIOTO BEACHHS MallieHTa. MeTor po0oTH
Oyo mpoaHaizyBaTH 010XIMIYHMI aHali3 KpPOBI MAIlIEHTIB 3 KOPOHABIPYCHOI XBOPOOOIO MpH
NEpBUHHOMY BHSIBJIEHHI XBOPOOH y J1arHOCTU4HIi1 Jaboparopii.

Hamu BcTaHOBNEHO, IO y MAIli€HTIB INpU TEPBHHHOMY BHSBJICHHI KOPOHaBipyCHOI
XBOpOOM BCTAaHOBIIEHO CyTTeBO mijBueHui pisens LLIOE, /I-numepy, C-peaktuBHOro Oijika Ta
piBeHb (DiOpHHOTEHY Ta MiJBHUIICHY KUIBKICTh MAINYKOSAEPHUX HelTpodiiB. PiBeHb MOHOLINTIB
Ta JTiMQOIHTIB 1epedyBaB y MeXax HOPMH.

3po0iieHO BHCHOBOK, 1o y mamieHTiB 3 COVID-19 BaxmBe AiarHOCTUYHE 3HAUYCHHS
MAIOTh TaKi JIAOOPaTOPHI MOKa3HUKH K J[-aumep, pidprHoreH Ta C-peakTUBHUIL O17I0K, OCKITBKH
iXHi 3MIHH CYTT€BO TIEPEBUITYBAIA HOPMY.

®ennkis M."?, Boskanuu JL.2, Ceuuy $1.2

OCOBJIMBOCTI CEHCOMOTOPHHUX PEAKIIIN ¥ TPYIIAX OCIB 3 PI3HUM
CIIPAIMYBAHHAM TA IHTEHCUBHICTIO ®I3MYHNX HABAHTAXKEHD

! JTvsigcoruil nayionanohutl ynisepcumem imeni leana @panka
syn. I pywescorozo, 4, m. Jlvsis, 79005, Vkpaina
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PHYSICAL EXERCISES The features of a simple visual-motor reaction and a 30-second tap-
ping test have been studied. There were three experimental groups - track and field athletes,
trained students, and a control group of untrained students. We found that track and field athletes
have a shorter reaction time and higher values of reaction stability. Their functional level of the
system, level of functional capabilities and functional lability were higher compared to the level
of less trained students.

AHamiz JjiTepaTypHUX JaHUX BKa3ye Ha JOCTIDKEHHS BIUIMBY OKPEMHUX BHIIIB
PYXOBOI aKTHMBHOCTI Ha rcuxoizionoriyni nokasHuku JoanHu (Makapenko, 2011; KosryH,
2017; Kopobeitniko, 2013; Tpomin, 2018), mpoTe HEIOCTaTHBO IOCTIMXKEHI OCOONHUBOCTI
BIUIMBY 3QJISKHO Bif Buay HisuibHOCTi. ToMy Meroro poOoTH Oyio BHBYEHHS OCOONMBOCTEH
NCUX0(]i310JIOTIYHMX TOKA3HUKIB 0Ci0, IO BHKOHYIOTH (i3MYHI HABAaHTAXKEHHS PI3HOTO
CIIPSIMyBaHHS, 00CATY Ta TPUBAJIOCTI.

JocnimHi rpynu ckiIaganuck 3 0cid yonoBivoi ctari. Jlo rpynu JIA Hanexxanu 17 GiryHiB Ha
CepeHi IUCTAaHIIIi, 0 TPEHYBAIUCH ITOHA 8 TOJ. Ha TIKACHB HE MEHIIIE TPHOX POKiB. Jlo rpymm
OTEc nanexxamn 20 crynentis JIIYOK, mo perymsapHo BUKOHYBaM (Pi3MUHI HaBaHTaKEHHS
1o 8 roarH Ha THKIEHb He MeHIe poky. Konrponsaa rpyna @TE ckimaganacs i3 40 cTyneHTiB
JIJIYOK, siki He BUKOHYBaaH (Hi3MYHMX HABAHTAKCHb PErysipHO. J[OCHIIHKEHHS BHKOHYBAJIH
3 BuxopuctanusaM npmiany «HC Ilcuxorect». BuBuammu moka3sHMKH MPOCTOI 30pOBO-MOTOPHOL
peakiii ta 30-cekynaHoro teminr-tecty. Jani anamizyBanu 3 momomororo MS Excel 2010 Ta
Origin 2018. JIocToBipHICTB Pi3HHUII MiX IpyNaMH OLIHIOBAJIK HAa OCHOBI t-KpuTepito CThIOZEHTA.

BcranosieHo, o y rpyni JIA narentauii uac pyxooi peakuii (JIYPP) cranoBus 196,25+7,65
Mc, y rpymi @TEc — 205,82 + 6,39 mc ta 203,39 + 3,33 y rpyni ®TE (p > 0,05). OcobnuBocti
BapiabenbHocTi JIUPP y pi3Hux rpymax 3ymMoBwiM HaiiHwxkdi BermmuuHH (172,41+4,34 Mc) Ta
HalBuIIi ToKa3HUKH cTilikocTi peakuii (CP) y rpyni JIA (p < 0,05). Bucoxoto CP Bonozminu 94%
oci6 rpymu JIA, 75% — ®TEc ta mume 63% — DTE. Y rpymi oci6 3 Husbkoto CP nmepedyBany nuire
HeTpeHoBaHi 0cobu. Takok OyIro BU3HaYEHO MOKA3HUKH (yHKIIiOHAIEHOTO piBHA cuctemu (PPC)
Ta piBHA (QyHKIIOHATEHUX MoimBocTel (POM). Beranosneno, mo y rpyti JIA mepeBaxaioTh
ocobu 3 BucokuM piBHeM OPC (65%), a ocib 3 Hu3pkuM pisHeM OPC — mumre 12%. Y rpyni @TEc
npucyTHi 55% oci6 3 BucokuM piBaeM OPC, a y rpymni ®TE — 45%. ¥ rpyni ®TE BusiBneno 10%
oci6 3 marosnoriunumu 3nadeHHsIMH OPC. TTokaszauk POM y rpymni JIA cranoButs 88%, y rpymax
OTEc ra ®TE Bin Hykuwmii (p < 0,05) — 65% ta 60% BiANOBiAHO. AHAII3 PE3yNIBTATIB TEMIHI-TECTY
CBITYMTH, IO TIOKA3HUKH CEPEIHBOI YaCTOTH YAapiB Ta CyMapHOi KUIBKOCTI yaapiB 3a mepion
BUKOHAHHS TECTY HE BIIPI3HSIOTHCS Y BCIX JOCHIIKYBaHUX Tpynax. BUHATKOM € nuie rnepesara
nipezcraBHuKiB rpynu JIA Han rpynoto @TE y nouarkogiit wacrori (p = 0,09). [lani cBiguars mpo
HASBHICTH TEHJICHINIi 10 HAWBUIIKX 3HAYCHb PiBHS JaOuUThHOCTI (p = 0,07) Ta KoedimieHTa crmH
HepBoBoi cuctemu (p = 0,10) y rpymi JIA.

PesynbraTy qOCTiKEHHS BKA3yIOTh Kpallli MOKA3HUKH CTIKOCTI CEHCOMOTOPHUX PEAKIIiH,
(YHKIIOHATIFHOTO DPIiBHA CHCTEMH, PiBHS (YHKIIOHAIHHUX MOXIHBOCTEH Ta (YHKIIOHATIHHOI
7nabUTBHOCTI y TPYHi TPEHOBAaHUX OIryHIB MOPIBHAHO 3 0CO0aMH IO MArOTh HIDKYI MOKAa3HUKH
PYXOBO1 aKTHBHOCTI.

Buyun L.!, Tkaczenko H.?, Kurhaluk N.%, Gyrenko O.!, Opryshko M.!, Kovalska L.!

BIOMARKERS OF OXIDATIVE STRESS IN THE MUSCLE TISSUE OF RAINBOW
TROUT (ONCORHYNCHUS MYKISS WALBAUM) TREATED BY EXTRACTS DERIVED
FROM LEAVES OF COELOGYNE SPECIOSA LINDL. (ORCHIDACEAE)

'M.M. Gryshko National Botanic Garden, National Academy of Science of Ukraine, Kyiv, Ukraine
’Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland;
22a Arciszewskiego Str., 76 200 Stupsk, Poland

Coelogyne speciosa Lindl. belongs to the section Speciosae, distributed from mainland
Southeast Asia (Thailand), all over Malesia to the islands in the Pacific Ocean (Gravendeel, 2000).
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In Java, this orchid is widely known throughout the island, it grows in forests and sometimes in
open spaces, both on dry and wet mountain slopes, at an altitude of 750-1800 m. In Sumatra,
it is found in almost every province, at an altitude of 600 1400 m. In Borneo, they were met in
Kalimantan, butno detailed data on the natural habitat (http://www.orchidarium.pl). In our previous
study, we screened the antimicrobial efficacy of the various extracts derived from the leaves and
pseudobulbs of C. speciosa (Buyun et al., 2016, 2017, 2019). In the current study, we continue to
study the antioxidant properties of extracts derived from leaves and pseudobulbs of some plants
belonging to the Coelogyne genus (Orchidaceae), using different cell models such as the muscle
tissue of rainbow trout (Oncorhynchus mykiss Walbaum). Therefore, in the current study, the
lipid peroxidation biomarkers (2-thiobarbituric acid reactive substances, TBARS), aldehydic and
ketonic derivatives of oxidatively modified proteins (OMP), as well as total antioxidant capacity
(TAC) in the muscle tissue of rainbow trout after incubation in vitro with extracts derived from
leaves of Coelogyne speciosa Lindl. were used for assessing the antioxidant activity of these
extracts. Our current scientific project was undertaken in the frame of the cooperation program
between the Institute of Biology and Earth Sciences (Pomeranian University in Stupsk, Poland)
and M.M. Gryshko National Botanic Garden of the National Academy of Sciences of Ukraine,
directed to assessment of medicinal properties of tropical plants has encompassed some tropical
mega-diverse genera, including orchids.

The leaves of C. speciosa plants, cultivated under glasshouse conditions, were sampled
at M.M. Gryshko National Botanic Garden (NBG), National Academy of Science of Ukraine.
The NBG collection of tropical orchids was registered at the Administrative Organ of CITES
in Ukraine (Ministry of Environment, registration No. 6939/19/1-10 of 23 June 2004). Freshly
sampled leaves of C. ovalis were washed, weighed, crushed, and homogenized in 0.1M phosphate
buffer (pH 7.4) (in the ratio of 1:19, w/w) at room temperature. The extracts were then filtered and
used for analysis. All extracts were stored at -25°C until use.

Clinically healthy rainbow trout with a mean body mass of 80-120 g were used in the
experiments. 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 —25°C until analyzed. All enzymatic assays were carried out at 22 + 0.5°C. The
reactions were started by adding the tissue supernatant. The supernatant of the muscle tissue was
used to incubate with extract derived from leaves of C. ovalis (in a ratio of 19:1, w/w) at room
temperature. The control untreated group (muscle tissue) was incubated with 100 mM Tris-HCI
buffer (pH 7.2) (in a ratio of 19:1, w/w). The incubation time was 2 hours. Oxidative stress
biomarkers were studied in the incubated homogenate (control group and in the samples with
extracts). Detailed information about biochemical assays is presented in our works (Buyun et al.,
2019, 2021). The level of lipid peroxidation was determined by quantifying the concentration of
TBARS by Kamyshnikov (2004) for determining the malonic dialdehyde (MDA) concentration.
The concentration of MDA (nmol/mg of protein) 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 et al. (1990) and as modified by Dubinina et al. (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 (aldehydic
derivatives, OMP,_ ) and 430 nm (ketonic derivatives, OMP,, ). 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 by Galaktionova and
co-workers (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 (significance
level, p < 0.05) was examined using the Mann-Whitney U test. All statistical calculation was
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performed on separate data from each individual with STATISTICA 13.3 software (TIBCO
Software Inc., Krakow, Poland).

Extract derived from leaves of C. speciosa incubated with trout muscles caused a non-
significant increase in TBARS level (63.49 £ 8.11 nmol'mg! protein) compared to control
samples (56.33 + 6.41 nmol'mg! protein) (by 12.7%, p > 0.05). Interestingly, the increase of
the lipid peroxidation biomarker resulted in statistically significant TAC enhancement by 72.8%
(p < 0.05) compared to control samples (38.24 £ 6.38 % vs. 22.13 + 3.12 %). On the other
hand, extract caused a statistically non-significant reduction of ketonic derivatives of oxidatively
modified proteins (12.83 + 1.09 nmol-mg™! protein vs. 14.16 + 1.02 nmol-mg™! protein) (by 9.4%,
p > 0.05). Aldehydic derivatives of oxidatively modified proteins were non-significantly changed
(10.97 + 0.26 nmol-mg™! protein vs. 10.54 £ 0.42 nmol'mg™" protein). In the current work, the
antioxidant activities of the C. speciose plant were tested using a muscle tissue of rainbow trout as
an experimental in vitro model. The leaf extract of C. speciose (final concentration 5 mg per mL)
had a mild antioxidant activity, resulting in a decrease of ketonic derivatives of OMP (by 9.4%,
p > 0.05). The extract caused a significant increase in TAC level, while aldehydic derivatives of
OMP were similar to the values obtained from untreated controls.

Many studies on orchids have been conducted so far, and many phytochemicals and
pharmaceutical properties were reported. Moin and co-workers (2012) have reported the presence
of phenols, flavonoids, alkaloids, phlobatannins, terpenoids, glycosides, tannins, saponins,
and phytosterols in different extracting solvents including petroleum ether, ethyl acetate,
methanol, and distilled water of Coelogyne stricta (D.Don) Schltr. leaf extracts, ornamentally,
and medicinally important orchids in Asia (Moin et al., 2012). The mechanisms of antioxidant
action of flavonoids include the following processes: (1) direct scavenging of reactive oxygen
species (ROS); (2) activation of antioxidant enzymes; (3) activation of metal-chelating activity;
(4) increasing o-tocopheryl radical levels; (5) inhibiting NAPDH oxidases; (6) mitigation of
oxidative stress caused by NO; (7) increasing uric acid levels; and (8) increasing the antioxidant
properties of low-molecular-weight antioxidants (Shen et al., 2022). Alkaloids have beneficial
effects against cellular oxidative stress (Shang et al., 2020). In vitro, alkaloids decreased the
increased ROS production, lipid peroxidation, and cell death rate caused by oxidative stress (Li
et al., 1993). Several investigations have studied the antioxidant activity of monoterpenes and
diterpenes or essential oils in vitro. An important point when assessing the antioxidant activity
of plant antioxidants is to consider their interaction with other antioxidants (Grassmann, 2005).

In conclusion, an extract derived from leaves of C. speciosa incubated with muscle tissue
of the rainbow trout caused a non-considerable increase in TBARS level compared to the control
samples. Interestingly, the increase of the lipid peroxidation biomarkers has resulted in statistically
significant TAC enhancement. On the other hand, this extract caused a statistically non-significant
reduction in the ketonic derivatives of OMP. There is a need for further investigation of specific
mechanisms of action and the active constituents of the plant. Overall, the results give scientific
support for the use of the plant in the management of oxidative stress.

This work was supported by The International Visegrad Fund, and the authors are cordially
grateful for this.

Kurhaluk N., Tkachenko H.

AMINOTRANSFERASE RESPONSES IN THE SKELETAL MUSCLES OF SEA TROUT
(SALMO TRUTTA M. TRUTTA L.) AT DIFFERENT DEVELOPMENTAL STAGES
Department of Biology, Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Stupsk,
Poland;
22a Arciszewskiego Str., 76 200 Stupsk, Poland

Changing in living conditions, which is most characteristic of salmonids due to their
changes in the habitat from fresh to saline water and vice versa during spawning, involves
the alterations in the physiological and biochemical state of fish and their adaptive potential
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(Kurhaluk and Tkachenko, 2020). The use of biochemical indicators is adequate for the evaluation
of developmental- and habitat-induced fish metabolism. These include the alanine- (ALT) and
aspartate aminotransferase (AST) enzymes, since their molecular systems react quickly to changes
in energy metabolism (aerobic and anaerobic pathways), as shown by Gabriel and co-workers
(2012). The change in their activity is of fundamental importance not only for energy pathways
but also for early diagnosis of the biosynthetic and detoxifying function of the organism. The ratio
of the serum AST and ALT activities has been known as the De Ritis ratio (AST/ALT) (Botros
and Sikaris, 2013). Our study aimed to evaluate developmental-induced changes of the activity
of aminotransferases in the skeletal muscle growth in sea trout (Salmo trutta m. trutta L.). These
findings revealed the effects of the sex (males, females) and development stages (parr, smolts,
adults, spawners) on muscular oxygen-dependent processes, as well as aerobic and anaerobic
pathways and the level of metabolic substrates.

The study material was sampled in the years 2008 - 2014 from 372 specimens of the
sea trout in various developmental stages: parr (n = 113), smolts (n = 122), adults (n = 25, i.e.
13 males, 12 females), spawners (n = 113, i.e. 33 males, 53 females), and kelts (n = 24, i.e.
12 males, 12 females). The trout specimens in the parr and smolt developmental stages were
caught in Pomeranian rivers: Glazna, Skotawa, Kamienna, Kwacza near Stupsk city. Among
the adults, spawners, and kelt forms, the sexual dimorphism is well-expressed; the analysis was
carried out according to the sex since the phenotypic males and females possessed testicular and
ovarian structures. We have analyzed various stages of fish development those the changes in the
neurohormonal levels determining sex were expressed (testicular and ovarian structures, eggs).
We have investigated a complex of morphological parameters of fish (mean body mass, mean
body length) and aging according to Jensen and Johonsen (2011).

Adult specimens of the sea trout were caught in the estuary of the Stupia river (Ustka
city, 54°35'N 16°51'E), while the sexually mature spawners and kelts (males and females) were
caught in the Stupia river (Stupsk city, Pomeranian Voivodeship, northern Poland; 54°27'57"N
17°1'45"E). The fish was collected using the electric fishing method, with the help of a power
generator with a DC adapter, in close cooperation with the Landscape Park “Dolina Stupia” and
the District Board of the Polish Angling Association in Stupsk (environmental license DROS.
AR.MW.6052-16/10).

Percussion stunning followed by the destruction of the brain was used for fish euthanasia.
The tissues were sampled for analysis. Tissue samples were taken, frozen, and homogenized in
the laboratory of the Department of Zoology and Animal Physiology, Institute of Biology and
Earth Sciences, Pomeranian University in Stupsk. The authors are grateful to the authority of
Landscape Park “Dolina Stupia” and the District Board of the Polish Angling Association in
Stupsk for providing logistic supports for collecting the samples.

The trout muscle tissue samples were homogenized in ice-cold buffer (100 mM Tris-HCI,
pH 7.2). Alanine aminotransferase (ALT, EC 2.6.1.2) and aspartate aminotransferase (AST,
EC 2.6.1.1) activities were analyzed spectrophotometrically by a standard enzymatic method
described by Reitman and Frankel (Reitman and Frankel, 1957). The results were expressed as
mean + S.D. All variables were tested for normal distribution using the Kolmogorov-Smirnov
test (p>0.05). The homogeneity of variance was assessed using Levene’s test. The significance
of differences in the parameters’ value, and between all studied groups was determined using
one-way analysis of variance (ANOVA) and multifactorial analysis of variance (MANOVA).
For unequal observations, Tukey’s post-test was used (Zar, 1999). Differences were considered
significant at p<0.05. To verify the hypothesis of the impact of the sex and developmental stages
on the antioxidant defense in the muscle tissue, we have evaluated those assumptions using a
multivariate analysis of variance (MANOVA) for two fish stages (adults, spawners) and the kelt
form. The selection of these stages was determined by the fact that phenotypic males and females
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had well developed testicular and ovarian structures. The use of multivariate significance tests
(Wilks, Pillai, Hotelling, and Roy) of the main effects (sex, development stages, and its combined
effects) allowed to obtain statistically significant relationships for all three values.

The dynamics of the enzyme activity and metabolites involved in metabolic changes reveal
the use of the main energy substrates in the organism in different stages of trout development.
Therefore, the goal of the current study was to determine the activity of alanine and aspartate
transaminases, lactate dehydrogenase, and succinate dehydrogenase, as well as the level of energy
metabolites (lactate and pyruvate) in the muscle tissue of the sea trout. The developmental-induced
changes in the activity of transaminases in the muscle tissue were found to be highly specific. Our
results revealed that the alanine aminotransferase activity (AIAT, F_, =22.56, P=0.000) changed
statistically significantly at the development stages as follows: there was a significant decrease in
the smolts and spawners (both males and females). It was observed that the activity of aspartate
aminotransferase (F. ,,=44.79, P=0.000) was lower in the spawners (both males and females) and
the kelt form (both males and females).

The biochemical biomarkers of oxygen-dependent and oxygen-independent pathways of
metabolism such as pyruvate (F,,,=12.99, P=0.000) and lactate (F,,,=26.54, P=0.000) are also
analyzed. Our results revealed a significant effect of the developmental stages on the decrease
of pyruvate levels in the muscle only for the spawners (both males and females). Statistically
significant changes in the adult individuals (both males and females) compared with the parr stage
was observed; similar tendencies towards a decrease in the lactate level were simultaneously
observed for the spawners and kelt forms (both males and females).

In conclusion, a crucial role of AST in the formation of the complete statistical model
concerning the profile of selected biomarkers involved in metabolic changes in the muscle
tissue of sea trout was demonstrated. Not only the dynamics of the aminotransferases’ activity is
essential, but primarily the AST/ALT ratio (De Ritis ratio) is significant, and our results confirm
this concept. Blood ALT and AST activities are commonly requested panel tests for the diagnosis
of liver and heart diseases. The release of ALT and AST from liver cells to the bloodstream
represents hepatocellular damage caused by the intensity of metabolic processes or pathological
disorders. These enzymes represent the equilibrium between the normal turnover of hepatocytes
and the clearance of the enzymes from plasma (Botros and Sikaris, 2013). Our study confirmed the
increase of the De Ritis ratio in the muscle tissue of sea trout through the stages of development
from parr to adults (males and females). The highest value of the De Ritis ratio was observed for
the adult stage (females) while the lowest value was demonstrated for the spawners (females).
The decrease in the De Ritis ratio was observed in the muscle tissue of fish in the spawning period
and kelt forms compared with the parr, smolt, and spawners (males and females) stages.

Other dependencies of these enzymes on the sex were studied by Lun and co-workers
(2006), who demonstrated the role of aminotransferases in the development of gonads in fish.
The relationship between the hepatic aminotransferases and gonads appears to be well-known.
In the ancestor of all chordates, the lancelet, ALT is present only in the liver diverticulum and
gonads and is absent in muscles and other tissues, unlike found in other chordates, including
fish. ALT, like vitellogenin, is synthesized in the liver and then transported to the gonads, where
it participates in their maturation (Lun et al., 2006). In the testes of the salmon, the enzyme
activity was higher than in the ovaries. The development of ovaries during the feeding season
of this species is close to the completion of vitellogenesis, while the testes are characterized by
the starting of active spermatogenesis, in which intense transamination processes were observed
(Dorohova, 2013).

The authors are grateful to the authority of Landscape Park “Dolina Stupia” and the
District Board of the Polish Angling Association in Stupsk for providing logistic support for
collecting the samples.
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ANTIOXIDANT DEFENSES IN THE MUSCLE TISSUE OF THE GREAT TIT (PARUS
MAJOR LINNAEUS, 1758) LIVING IN SODIUM INDUSTRY AND AGRICULTURAL
AREAS IN INOWROCLAW REGION (CENTRAL PART OF NORTHERN POLAND)
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The great tit (Parus major Linnaeus, 1758) is a wild bird species considered to be suitable
for biomonitoring the degree of environmental pollution (Hargitai et al., 2016; Costa et al., 2017).
As this species occurs throughout Poland, such biomonitoring studies facilitate the comparison of
adverse effects of anthropopressure in habitats and ecosystems (Markowski et al., 2014; Koim-
Puchowska et al., 2020). It is known that this species is also very sensitive to environmental
changes. Studies show that chicks of different species of birds living in polluted environments
differ in their ability to effectively eliminate heavy metals and organic pollutants (Williams et al.,
2018; Vizuete et al., 2019; Sanchez-Virosta et al., 2019).

Our study aimed to perform a comparative analysis of the activities of antioxidant enzymes
[superoxide dismutase (SOD), catalase (CAT), glutathione reductase (GR), glutathione peroxidase
(GPx)] in skeletal muscle tissue of wild great tit (Parus major) nestlings in environments
with different levels of anthropogenic pressure such as sodium industry and agriculture in the
Inowroctaw Ecological Hazard Region (central part of northern Poland).

Inowroctaw County in the northern part of central Poland is called the Inowroctaw Ecological
Hazard Region. The Kuyavian salt deposits and salt dumps under hydrostatic pressure are widely
used in resorts, health resorts, and sodium and salt industry (Development Strategy of Inowroctaw
County until 2020,2015). The study samples were collected in the following towns and cities in the
Inowroctaw Region of Environmental Hazard (Kujawsko-Pomorskie Voivodeship, central part of
northern Poland): Giebnia (52°46'36"N18°05'55"E), Janikowo (52°44'52"N18°06'47"E), Matwy
(52°45'18"N18°15'13"E), and Pakos¢ (52°4828"N18°0525"E) (Inowroctaw County). Control
samples were collected from Tuchola Forest (Tuchola County, 53°35'14,1"N17°51'40,2"E) and
Borkowo village (52°50'10"N 18°11'57"E). No direct sources of contamination were found in
the Borkowo area. The closest source that could contribute to contamination of the environment
in this village is the Inowroctaw Sodium Industry “Soda-Matwy” located 100 km away and the
national road No. 25. It is separated by trees and fields and runs within a radius of approx. 1 km
from Tuchola Forest (Kaminski et al., 2012).

Sodium Industry areas. Samples were collected in industrially degraded areas, namely
Giebnia, which is a small town in the commune of Pakos¢, and in the vicinity of the so-called
“White Seas”, i.e. ponds of post-sodium waste of Soda Works Industry “Janikosoda”. The closed
waste dump located here is the source of secondary soil and surface water pollution in the area. As
the soil here is characterized by a compact mechanical composition, the migration of pollutants to
the groundwater and the adjacent areas is difficult. This results in a high concentration of pollution
in the soil and plants that grow in the area. In Giebnia, there is also an active Municipal Waste
Disposal Site, where waste from the Pako$¢ and Janikowo communes is stored (Kaminski et al.,
2012; Kaminski et al., 2016; Koim-Puchowska et al., 2020). The samples were also collected in
Janikowo in the vicinity of sodium decanters and Soda Plants “Janikosoda”. These plants produce,
among others, light and heavy calcined soda, industrial, food, and iodine brewed salt, precipitated
chalk, sodium lime, and others. The Soda Plant “Janikosoda” is located on a high plateau, whose
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soils are characterized by a compact mechanical composition. Due to this location, there is no
distant penetration of saline soils. However, the soils in this area are much more contaminated
than the soils of the surrounding villages. The factory borders the Notec Canal valley to the north,
the Notec valley (53°05'48"N 17°21'30"E) to the south and east, and the Pako$¢ Lake to the west
(52°43'19"N 18°06'02"E).

Agricultural areas. The samples were collected from an area referred to as Matwa, where a
municipal waste disposal plant is located. Previously, post-sodium calcium ponds were located in
this area and used by the Chemical Plant “Soda-Matwy”. Currently, industrial and hospital waste,
which is a source of all kinds of elements migrating to the environment, is stored in the landfill
in Matwy. The second site was Matwy town (near the Notec Canal). The samples were collected
from an area in the neighborhood of the Notec Canal. Both the Notec Canal and the adjacent
area are strongly influenced by the Chemical Plant “Soda Matwy”. The area above the canal is
characterized by a slight slope of the surface and poor drainage of the organic soils prevailing
here. It is related to their specific structure and the high level of groundwater; thus, the pollution
can spread relatively quickly to nearby areas, especially to agricultural land and grassland located
on the southern side of the Notec river valley (Kaminski et al., 2012; Kaminski et al., 2016;
Koim-Puchowska et al., 2020).

The research involving animals was carried out in line with the Animals (Scientific
Procedures) Act (1986)/EU Directive 2010/63/EU. The study was conducted with the consent of
the Bioethics Committee of the General Nature Conservation Department (License permission
of the General Nature Conservation Dept. Protocol number DOnOOSogiz-4200/111-13/44/08/aj,
Poland).

To implement the study, 145 nesting boxes for birds of great tits were installed. The
research sites were divided in 2011 and 2012 (April-July) into three environments: 1) the control
environment (Control): Borkowo, n = 41, 2) the landfill environment (Agricultural pressure):
Giebnia, Matwy near the waste dumps, and Pako$¢ (n = 37), and 3) the environment affected
by the soda plants (Soda Activity Area): Janikowo and Matwy near the Notec Canal (n = 37).
Nestlings were euthanised with isoflurane. The muscle tissue was collected from nestlings (n =
115) in the 3* age group, 15-21 days, a fall in growth rate. The muscle tissue was immediately
dissected and placed on dry ice in Dewar flasks and transported to the laboratory. Skeletal muscle
tissues from nestlings of great tits were used for the study. Skeletal muscles (m. pectoralis) were
removed from the birds after decapitation. One bird was used for each preparation.

The statistical analysis of the data on the activities of the antioxidant enzymes obtained
for the control samples and those obtained from two types of the studied environments showed
significant differences in the following parameters in muscle tissues: SOD [F, ., =1.476,p=0.233],
CAT [F,,, = 7.07, p=0.001], GR [F,, , = 0.13, p=0.817], and GPx [F,, , = 4.96, p=0.008].
Statistically significant multidirectional changes in the activities of antioxidant enzymes were
found for catalase and glutathione peroxidase.

For a full analysis of the oxidative stress biomarkers data, we used the multiple correlation
coefficients (R), the coefficient of determination (R?) and its corrected form reduced by random
errors (R? adjusted), and the F test and its significance simultaneously, which allowed formulation
of the next conclusions on the role of each of the investigated data in the formation of the full
statistical model. These statistical dependencies for these processes are as follows: TBARS
(18.9%, F = 14.52, p=0.000), TAS (12.1%, F =8.95, p = 0.000), CAT (9%, F =7.07, p = 0.001),
GPx (6.4%, F =4.96, p=0.001).

Our study has demonstrated a general tendency towards an increase in the intensity of lipid
peroxidation with increasing levels of oxidative modification of proteins (levels of aldehydic
and ketonic derivatives) and a simultaneous reduction in the total antioxidative status (TAS).
The differences we found are related to the fact that technogenic transformations change the
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environment of living organisms, changes which can lead to the development of oxidative stress in
animals and humans. Hence, animals in this environment can be regarded as effective biomarkers
of the level of its pollution. The presence of toxins in anthropogenically modified environments,
as well as atmospheric pollution in these areas (intensive agricultural production or rubbish
dumps, as in our case), are prerequisites for the activation of ROS formation or disturbances
in the functioning of the antioxidant system in organisms that live in this environment. Our
study demonstrated a general tendency towards an increase in the intensity of lipid peroxidation
processes with decreasing activity of enzymatic antioxidative defense (catalase and glutathione
peroxidase) in the skeletal muscle tissue of wild great tit nestlings collected in Sodium Industry
areas.

Kurhaluk N.!, Tkaczenko H.', Kaminski P.>*, Hetmanski T.4,
Wilodarkiewicz A.5, Tomin V.5

AGE-, SEX-, AND HABITAT-RELATED ALTERATIONS IN HEMATOLOGICAL
INDICES OF A WINTERING MUTE SWAN POPULATION (CYGNUS OLOR) LIVING
IN COASTAL AREAS OF NORTHERN POLAND
!Department of Biology, Institute of Biology and Earth Sciences,
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Environmental studies of Mute Swan (Cygnus olor) have covered a wide range of scientific
activities in different fields, e.g. ecological (Wlodarczyk and Wojciechowski, 2001), veterinary,
ecotoxicology (Gruz et al., 2018, Gruz et al., 2019), genetics, and evolution (Conover et al., 2000;
Ely, Franson 2014; Binkowski et al., 2016). Mute swans are typical migratory birds, however,
most of these birds remain in Poland during winter. Wintering and feeding swans, weakened in
colder winters, often die in large numbers (Meissner, Ciopcinska, 2007). Ecotoxicological studies
on different populations of swans are of particular interest, as comparisons of individuals of
different ages and sex living in areas with different levels of anthropopressure may find practical
application (Artacho et al., 2007; Kucharska et al., 2014). For this purpose, the use of effective
indices of physiological changes, such as blood morphology, and parameters of biochemical
processes make it possible to know adaptive mechanisms of physiological responses starting at
cellular level in birds nesting in different environments (Wieloch, Remisiewicz 2001; Artacho et
al., 2007a,b; Kucharska et al., 2019; Meissner et al., 2020).

We have tried to analyze the impact of the type of environment, and age-, and sex-induced
relationships of hematological indices in the blood of mute swans and to compare these data
with bioaccumulation of chemical elements in the feathers of birds living in three different
regions of Baltic coastal zone. Thus goals of this study were (1) to determine whether the level of
chemical elements differs between three types of environment; (2) to evaluate relations between
the environments and hematological indices estimated by the count of type of blood cells (red
blood cells RBC, white blood cells WBC), lymphocytes, heterophils, eosinophils, basophils,
monocytes). Ultimately, we tried to determine the environmental preferences of swans and the
related opportunities for developing optimal responses to environmental stressors.

Samples of blood and feathers from 172 mute swans inhabiting three different areas of
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Northern Poland (Stupsk, Gdynia, Sopot) were used. In Stupsk area, samples of blood and
feathers were collected from swans inhabiting so-called “swan” ponds in municipal parks located
in the center and on the outskirts. Stupsk is a relatively small city with approximately 100,000
inhabitants. Blood samples were taken here from 47 mute swans (12 males up to 3 years (juveniles)
and 13 adult males (over 3 years of age) and from 11 females up to 3 years and 11 adult females).
Mute swans from Gdynia coastal zone are closely connected with the coast and the municipal
beach exposed to pollution generated by the port and direct contact with people (Westawski et
al., 2006). Blood and feather samples were taken from 63 swans inhabiting coastal territories
here. Samples from 13 males under 3 years (juveniles) and 20 adult males and from 16 juvenile
females and 14 adult females were analyzed here. Sopot belongs to the metropolitan center of
Tri-City, which also includes Gdynia and Gdansk. Samples were collected from 62 individuals
inhabiting Sopot coastal areas (12 juvenile and 19 adult males, as well as 16 juvenile and 15 adult
females). Studies were conducted in accordance with the Guidelines of the European Council and
the current laws in Poland and approved by the General Directorate for Environmental Protection
of Poland (DOP-0z. 6401.03.278.2012.km).

Studies were carried out on individuals collected from the wild. Sampling was carried out
in nature and the birds were returned to their natural environments at the end of study. Blood
samples were collected from the medial metatarsal vein in tubes with K,-EDTA for hematological
tests (Campbell and Ellis, 2007; Campbell et al., 2010). Blood smears of each type of white blood
cells and morphological elements of blood sampled, i.e. erythrocytes, heterophils, lymphocytes,
and basophils were analyzed. Concentrations of chemical elements were analyzed in the feather
samples with an X-Ray fluorescence (XRF) analyzer (model Sci Sps X-200 from Sci Sps, Inc.).
The principle of the method used has previously been described in Kurhaluk et al. (2021) and
Tkachenko et al. (2022).

To verify the hypothesis of the impact of the environment, age, and sex of the mute swans
living in the Baltic coastal areas on the bioaccumulation of metals in feathers, we have determined
the concentration of Al, Zn, Rh, Cu, Ru, Fe, and Pb. Our data indicated the highest significant
main effects of the environments (p = 0.000) and its combination with other main factors, i.e. age
and sex (p = 0.000) in the full statistical analysis of all results. The analysis of variance of the
impact of main effects on selected chemical elements in feathers of mute swans living in different
areas revealed statistically significant dependencies only in the case of Al (p = 0.000). The effects
of age and sex of birds in combination with the environmental effects also proved important.
We showed statistically significant effects on the content of Al (p = 0.012) and Ru (p =0.031) in
feathers in juveniles of all analyzed swans.

After determining the concentrations of chemical elements in feathers of mute swans
exhibiting relationships with age, sex, and the environment, we check the distribution of effects
of these factors on the blood morphological and biochemical indices which represent the main
indicators of physiological state of an organism. Multivariate MANOVA tests of significance
with o-restricted parameterization and effective hypothesis decomposition were used for analysis
of distribution of the impact of the environment, sex, and age on the main hematological indices

The analysis of variance (p<0.05) showed the effects of the environment, age, and sex on
the following parameters: RBC (F | = 2.27, p = 0.000), heterophils (F, ,, = 0.45, p = 0.931),
eosinophils (F,, ,, = 0.75, p=0.679), basophils (F,, ,,, = 1.94, p = 0.039), monocytes (F, . =
1.65, p = 0.091), lymphocytes (F, ,, = 0.32, p = 0.979), WBC (F,, ., = 4.24, p = 0.000) and
Hb (F,, , = 16.88, p = 0.000). Thus, we found statistically significant differences in such blood
morphological indices as red and white blood cell counts, hemoglobin content, and basophil
count.

Relationships between the erythrocyte count in the blood of mute swans from different
environments show that the highest erythrocyte count values were determined for the adult males



dizionoria niogunHu i TBapuH, 6iomeagnumHa -187 -
living in Sopot area (1.95 + 0.25 10'>L") and the lowest counts were exhibited by the adult
males from Gdynia coastal zone (1.51 + 0.20 10'2L). The highest content of white blood cells
was found in adult males from Sopot areas (22.54 + 5.13 10°-L"), whilst the lowest values of
this index were found in adult males living in Stupsk district (14.85 + 4.28 10°-L!). However,
the hemoglobin content in the blood of mute swans was affected by different age, sex, and
environment to the greatest degree and changed significantly in this regard. It should be noted
that the lowest hemoglobin content in the blood was found in adult males from Stupsk area (13.46
+ 1.71 g-dL") and the lowest level was detected in adult males from Gdynia coastal zone (14.66
+1.88 g-dL).

These data obtained from the SS analysis vs. SS residual test as a statistical technique used
in regression analysis of changes in the morphological indices in the blood of mute swans in
correlation with three independent characteristics (age, sex, environments) facilitated estimation
of their percentage values. We found that hemoglobin content exhibited the highest value (adjusted
R?=53.8%, F = 16.88, p = 0.000) in the statistical analysis of all results regarding changing of
hematological parameters; the effect of the other values of this analysis was much lower (WBC:
19.92%, F = 2.24, p = 0.000; RBC: 8.53%; basophils: 6.42%, F = 1.93, p = 0.039). Our results
indicate that the H/L ratio showed no significant differences both in the age- and sex groups of
swans. However, we showed a normal level of H/L ratio in birds, i.e. at less than 1.0.

In conclusion, the trend of effects of environment, sex, and age in the alterations in
hematological indices, and levels of chemical elements in feathers of mute swans occur. We
found significant differences in the impact of these factors on RBC and WBC, hemoglobin
content, and basophil level. Results confirm the environment-, age- and sex-dependence on metal
bioaccumulation and hematological indices in the blood of mute swans.

This research has been supported by Pomeranian University in Stupsk, and it is cordially
appreciated by the authors.
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The quality and balance of an animal’s feed are crucial for their health, productivity, and
reproductive capacity. To minimize losses during long-term storage, the humidity, temperature,
and chemical composition of the feed must be considered. Over time, complex biochemical
processes can occur in the feed, leading to significant changes in its quality. One common result
is the destruction of fats through oxidative processes, which produce toxic byproducts such as
aldehydes, ketones, and low molecular weight fatty acids that can harm animals. To increase
the stability of biologically active substances and lipids, and slow their degradation, feed can be
fortified with antioxidants, whether natural or synthetic. Some examples of natural antioxidants
include allicin and alliin, sulfur-containing compounds found in garlic and onion extracts, while
their synthetic counterparts are esters of thiosulfonic acids.

One of the main criteria for assessing the possible use of new effective drugs (thiosulfonates)
to protect feed from oxidative processes, bacterial and fungal infections is to study their effect
on the prooxidant-antioxidant profile in the blood of healthy animals. Therefore, the aim of
our research was to determine the effect of newly synthesized sulfur-containing compounds:
S-ethyl-4-aminobenzene sulfonate (ETS), S-allyl-4-aminobenzene sulfonate (ATS), S-allyl-4-
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acetylaminobenzene sulfonate (AATS) administered by the per os method to the diet on the state
of the pro/antioxidant system in the blood of healthy rats. All compounds were synthesized at the
Department of Biologically Active Substances Technology, Pharmacy and Biotechnology, Lviv
Polytechnic National University” (Lubynets, 2003).

The study was conducted on 20 laboratory rats weighing 250-300 g. The animals were
divided into four groups of 5 animals each: Group I — control, Groups II, III, IV — experimental.

The control and experimental animals had free access to feed (based on the daily
requirement) and water (based on 20 ml of water per rat per day). Animals in the control group
consumed normal food and water. Animals in the control group (K) were given 0.5 cm?® of oil once
daily (based on the daily requirement per rat). Animals of the three experimental groups consumed
daily per os oil solutions of esters of thiosulfonates at the rate of 50 mg/kg body weight per day.
In particular, animals of group II were fed 0.5 ml of ETS oil solution; animals of group III — ATS
oil solution; animals of group IV — AATS. For the preparation of oil solutions of the synthesized
compounds, Oleina oil was used (traditional refined, deodorized, frozen; manufactured by PJSC
with IT “DOES”; certified according to DSTU 4492:2017 and in accordance with ISO 14024).
The experiment lasted twenty-one days.

The material for the study was the blood of animals, in which the activity of the enzymes
of the antioxidant system: superoxide dismutase (SOD) and catalase (CAT) and the concentration
of lipid peroxidation products by the content of lipid hydroperoxides (LHP) and TBA-active
products were determined The obtained digital data were statistically processed using the
Microsoft EXCEL program, using the one-way ANOVA method.

The studies revealed a 46% increase in SOD activity in the erythrocytes of animals in
group III, which consumed ATS with their feed, and an 18% increase in erythrocytes of group
IV, which consumed AATS, compared to the control group. There was also a tendency to
increase catalase activity in animals of groups II and III (by 8% and 9%, respectively), which
consumed ETS and ATS, compared to the control group. However, a tendency to increase the
LHP content was observed in the blood plasma of animals consuming ETS and AATS, which
could indicate indicate some enhancement of lipid peroxidation processes under the influence of
these substances. Nevertheless, the content of TBA-active products in the plasma of animals in
all experimental groups did not differ from that of the control group. In group III, there was even
a tendency towards a decrease (by 10%) in TBA-active products compared to the control group.

Thus, it was found that rats fed with ETS showed a tendency to increase catalase activity
despite a slight increase in the content of LHP. Feeding animals with AATS resulted in an
increase in SOD activity while showing a tendency to increase the concentration of LHP. In the
hemolysates of rats fed with ATS, the activity of both SOD and catalase increased, while the
content of ROS products remained unchanged. This indicates the activation of the antioxidant
defense system under the influence of this ester.

Manko B.V., Manko B.O., Babsky A.

AUTOMATIC ANALYSIS OF BIOLOGICAL SUSPENSIONS
OXYGEN CONSUMPTION SIGNALS
Ivan Franko National University of Lviv
Hrushevsky St., 4, Lviv, 79005, Ukraine
e-mail: Bohdan.Manko@Inu.edu.ua
Different types of noise are a common issue in a variety of biological experiments,
specifically in the case of measuring mitochondrial or cell oxygen consumption rate with a Clark
electrode. This is quite an old but robust and sensitive method that is widely used in bioenergetic
studies. Even slight changes in respiration rates can be related to significant metabolism changes,
thus necessitating accurate and precise calculations.
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The software for commercial respirometers based on Clark electrode is not sufficiently
advanced to solve a wide range of problems associated with the analysis of oxygen consumption
(mitochondrial or cell respiration) data. The first challenge is several types of noise related
to different causes: 1) random low-amplitude noise usually caused by instability of electrode
environment, 2) low-frequency oscillatory noise presumably due to cyclic change of magnetic
stirrer position on the bottom of respiratory chamber and 3) short high-amplitude artefacts caused
by addition of new substances to respiratory chamber or unexpected events such as mechanical
impact, bubble formation and movement in solution etc. Second challenge is the complex
nature of biological signal which is usually a combination of polynomic and linear phases of
respiration as a response to added substrates/inhibitors. Historically, calculation of respiratory
rates was performed “manually” by scientists. Usually this involves subjective selection of most
“correct” parts of the records to calculate the respiration rates. The criteria for such selection are
not strict enough to ensure unbiased experimental results collection. Thus, the aim of this project
was to develop a software product capable of fast and reliable analysis of cell or mitochondrial
respiration records.

In the process of software creation, we used thousands of records of experimental data
collected in our laboratory with a Strathkelvin SI929 6-channel Oxygen Meter. Experiments
were performed on rat isolated liver mitochondria or isolated pancreatic acini. Algorithm was
written with Python using PyCharm environment with the help of numpy, statistics, matplotlib
and sklearn and scipy packages.

Apart from several trivial data extraction and pre-processing steps, there are four main
stages in our algorithm. The first one is an automatic noise filtering (correction) on whole records.
First, large artifacts are excluded with a modified iterative window-based median filter with a
4-sigma threshold. Next, with a Fourier analysis (periodogram) was performed to find the period
of strongest oscillations not associated with the main signal. Then a record is split to several
pieces based on the location of experimentally induced sharp respiration rate changes. These
pieces are subsequently cleaned from both random and periodic noise with unweighted second-
order polynomial LOESS with automatic computation of optimal window length. The corrected
data are then joined again into the whole record.

On a second stage clean record is received and automatically split to segments based on the
provided timesteps of successive experimental steps (substances aliquots added). The third step
is to find the “region of interest” in the segment and calculate the mean respiration rate (slope)
of this region. The algorithm is based on finding the most linear part of the analysed time series
which approaches maximum or minimum slope depending on experimental condition.

The last step includes automatic oxygen calibration, tissue amount factoring, accounting
for dilutions and other possible data normalization steps followed by exporting the results of
whole experimental series to Excel spreadsheet. For now, our algorithm provides the ability to
calculate large datasets within a short period of time and eliminate human-related biases. Further
accuracy testing and validation is being performed.

Nadtoka S., Kotliarova A., Kotyk O.

IDENTIFICATION OF LCC CHANNELS’ CONDUCTIVITY
IN DIFFERENT TYPES OF CELLS
Bogomoletz Institute of Physiology, National Academy of Sciences of Ukraine
Akademika Bohomol tsya St, 4, Kyiv, 01024
email: n.serhiy.oleks@gmail.com
LCC-channels are cationic channels of large conductance (198+27 pS in Purkinje cells),
located both in the inner and outer nuclear membranes. Being potential-dependent, they are
mostly open when the membrane is charged positively (NPo = 3,11 at +40 mV), meanwhile
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negative values of the membrane potential render them inactive/suppressed (NPo = 0,72 at -40
mV). According to the results of the previous studies, LCC-channels are one of the most common
spontaneously activated channels in the nuclear membrane of Purkinje cells (Marchenko et al.,
2005). Taking this into account, we assume that they may play a prominent role in the membrane
functioning, but currently, neither the underlying mechanism of operating nor the structure of
LCC-channels is described. One of the first steps of determining a channel function is finding
its specific blocker, but without a proper understanding of the binding site composition, a series
of substances must be looked over to identify structural patterns which make it a more or less
effective blocker.

All the experiments were performed on Wistar rats ranging from 3 to 4 weeks old. Purkinje
cells nuclei were obtained from the rat’s brain slices with thicknesses varying from 300 to 500 pm,
which were transferred into Eppendorf microtubes with a homogenizing solution (mM): potassium
gluconate - 150, HEPES - 10; HEPES-potassium salt - 10; pH = 7,2) and protease inhibitors
(Roche, 1,6 mg/ml), and then homogenized using the syringe needle. Cardiomyocyte nuclei were
obtained from the rat’s heart, samples of myocard were homogenized in a solution (mM): sucrose -
300; KC1 - 60; HEPES - 10, pH = 7,2) and the same protease inhibitors. The obtained homogenate
was centrifuged at 2000g for 5 minutes (brain samples) and at 1000g for 10 minutes (myocard
samples). The nuclei-containing sedimentary fraction was resuspended in the solution (mM): KCI
- 150; HEPES - 8; HEPES-potassium salt - 12; EGTA - 1; pH = 7,2) and then transferred to the
microscope chamber. The currents passing through the ion channels were registered using the
patch-clamp technique in the “nucleus attached” or “excised patch” configuration. The registrations
were analysed with Clampfit 10.7 and processed using Origin 2018.

It was shown that the open state probability (P ) of neuronal and cardiac LCC-channels
is= 1 at +40 mV and 0,30-0,45 at -40 mV. The conductance of LCC-channels of the left and right
ventricles is registered to be 209+2,7 pS (n=5) and 206+3,1 pS (n=6) accordingly. Additionally,
a channel type with similar characteristics was found in the interventricular septum (n=2). The
mean values of the cardiac LCC-channels’ currents amplitude were 10 % higher compared to
those of neuronal LCC-channels when measured at +60 mV, and 12 % lower when measured at
-60 mV. However, no difference was found when voltage values of +40 mV were applied. Also, a
channel with conductance of 130+4,3 pS and slow kinetics, requiring further research, was found
in hepatocytes.

To sum up, LCC-channels with similar electrophysiological properties are found in the
nuclear membranes of Purkinje neurons, cardiomyocytes of the left and right ventricles, atrium
and interventricular septum. Minor differences in the mentioned channels’ properties may be
caused by the differences in intracellular signalization.

Acknowledgments: This research was supported by the grant of the National Academy of
Science of Ukraine for junior researchers (2021-2022) (project “Pharmacological sensitivity
and expression of large conductance cationic channels in different types of cells”); project
identification number (0121U112012).
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Motile aeromonads are often referred to as a complex of disease organisms that are associated
with bacterial haemorrhagic septicaemias and other ulcerative conditions in fish (Cipriano and
Austin, 2011). The disease is characterized by an external, cotton-like appearance that radiates out
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in circular, crescent-shaped or whorled patterns with hemorrhagic necrotizing ulcers extending
deep into the tissue. The initial signs of the disease are circles of the pathologically-changed
epidermis. Subsequently, the intercellular spaces dilate and communicate with the exterior
(Roberts, 1993). Furunculosis-like lesions affect the head and dorsal areas, which within a few days
lead to a terminal fungal infection as the most obvious final observation before the fish collapsed
and died. Extensive studies have documented that Aeromonas hydrophila induces furunculosis-
infected fish focal haemorrhage, oedema, and dermal necrosis exposing the underlying muscle
(Harikrishnan et al., 2009, 2010).

Central Pomeranian rivers are a unique place where salmonids spawn (Bartel, 2000,
2001; Pelczarski, 2000; Radtke et al., 2007; Debowski et al., 2008). In recent years, it has been
noticed that in the Pomeranian rivers, the number of valuable fish species (sea trout, brown
trout, grayling, etc.) with skin lesions of various intensities has increased, i.e. ulcerations and
skin defects, turning into nodular swellings covered with mold (Pietrzak, 2009; Bartel et al.,
2009). Literature data indicate that a weakened fish organism has a weak immune system, the
amount of mucus decreases with the increase of bacteria growth, and the fish is quickly infected
with fungi and bacteria, which in extreme cases can cover the entire body surface (Khoo, 2000;
Rehulka, 2002; Kozinska, 2001, 2007; Kozifska and Pekala, 2007, 2012; Harikrishnan et al.,
2009). Our previous studies have shown that furunculosis seems to be quite capable of causing
oxidative stress in the liver, muscle, heart, and spawn of brown trout (Kurhalyuk et al. 2009-2015;
Tkachenko et al., 2011, 2014-2020).

The current study aimed to examine the responses of antioxidant defenses in the various
tissue (muscles, gills, liver, heart, milt/spawn) from healthy specimens of sea trout (Sal/mo trutta
m. trutta L.) and naturally furunculosis-affected trout sampled from the Stupia river belonging
to Baltic sea basin where adult specimens are spawning (northern Poland, Central Pomeranian
region). Biomarkers of antioxidant defenses [superoxide dismutase (SOD), catalase (CAT),
glutathione reductase (GR), and glutathione peroxidase (GPx)] and total antioxidant capacity
(TAC) in the various tissue of healthy and furunculosis-affected trout were assayed.

Adult sea trout (Salmo trutta m. trutta L.), 3-5 years of age, were collected from sites on
the Stupia river (Stupsk, northern Poland). Fish-catching took place in exact co-operation with
Landscape Park “The valley of Stupia” as well as the Board of Polish Angling Relationship in
Stupsk. The sampling for analysis from healthy males and females, as well as females of sea trout
affected by furunculosis, was collected directly after the catch. After catching, microbiological
tests were carried out. These tests suggested that the Aeromonas hydrophila complex caused
furunculosis. The pathogen was isolated from the infected sea trout. Specimens in each group
were dissected. One fish was used for each preparation. Each sample was homogenized in
cold Tris-HCI buffer (100 mM, pH 7.2) to obtain a 10% (w/v) tissue homogenate. The protein
content of each sample was determined using the Bradford method (1976) and bovine serum
albumin as the standard. SOD activity was measured with the method by Kostiuk et al. (1990).
CAT activity was determined by measuring the decrease of H,O, in the reaction mixture using
a spectrophotometer at the wavelength of 410 nm by the method of Koroliuk et al. (1988). GR
activity in tissue homogenate was measured according to the method described by Glatzle et al.
(1974). GPx activity in tissue homogenate was measured spectrophotometrically as described
by Moin (1986). The TAC level in the sample was estimated spectrophotometrically at 532 nm
following the method with Tween 80 oxidation (Galaktionova et al., 1998).

The mean + S.E.M. values were calculated for each group to determine the significance
of the inter-group differences. To assess the differences between the studied groups, the Kruskal-
Wallis one-way analysis of variance by ranks test was used (significance level, p < 0.05) (Zar,
1999). All statistical calculation was performed on separate data from each individual with
STATISTICA package, version 13.3 (StatSoft, Cracow, Poland).
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Activities of the antioxidant enzymes in different tissues of males and females of sea
trout affected by furunculosis were analyzed. Superoxide dismutases are a class of enzymes that
catalyze the dismutation of superoxide into oxygen and hydrogen peroxide. As such, they are an
important antioxidant defense in nearly all cells exposed to oxygen (Halliwell and Gutteridge,
2007). Significantly decreasing SOD activity in the muscle (by 87%, p = 0.000), gills (by 25%,
p = 0.000), liver (by 34%, p = 0.000), heart (by 85%, p = 0.001) were found in males as a
consequence of furunculosis. Moreover, SOD activity was significantly lower in all tissues of the
furunculosis-affected females compared to healthy specimens. Significantly higher SOD activity
in the milt of the furunculosis-affected males (by 162%, p = 0.007) compared to the spawn of
those females was found. Catalase is a common enzyme found in nearly all living organisms that
are exposed to oxygen, where it functions to catalyze the decomposition of hydrogen peroxide to
water and oxygen. Catalase has one of the highest turnover numbers of all enzymes; one molecule
of catalase can convert 40 million molecules of hydrogen peroxide to water and oxygen each
second (Halliwell and Gutteridge, 2007). CAT activity was decreased in the muscle tissue (by
52%, p=10.000), in gills (by 32%, p = 0.006), and in the liver (by 32%, p = 0.005) of furunculosis-
affected males as well as in the same tissues from those females as compared to healthy specimens.
Cardiac CAT activity was significantly higher in furunculosis-affected females (by 41%, p =
0.009) compared to those males.

Glutathione reductase is a flavoprotein that catalyzes the NADPH-dependent reduction
of oxidized glutathione (GSSG) to glutathione (GSH). This enzyme is essential for the GSH
redox cycle which maintains adequate levels of reduced cellular GSH. A high GSH/GSSG ratio
is essential for protection against oxidative stress (Halliwell and Gutteridge, 2007). Furunculosis
affected GR activity significantly. GR activity was inhibited in the muscle tissue of furunculosis-
affected males by 61% (p = 0.000), as well as in the muscle tissue (by 65%, p = 0.014), in the
gills (by 30%, p =0.001), and in the liver of those females (by 40%, p = 0.002). Liver GR activity
was higher by 77% (p = 0.016) in the infected males compared to those females. Glutathione
peroxidase provides a mechanism for the detoxification of peroxides in living cells. This reaction
plays a crucial role in protecting cells from damage by free radicals, which are formed by
peroxide decomposition. Lipid components of the cell are especially susceptible to reactions
with free radicals, resulting in lipid peroxidation. GPx enzymes reduce peroxides to alcohols
using glutathione, thus preventing the formation of free radicals (Halliwell and Gutteridge, 2007).
GPx enzymes will catalyze the reduction of hydrogen peroxide (H202) and a wide variety of
organic peroxides (R-OOH) to the corresponding stable alcohols (R-OH) and water using cellular
glutathione as the reducing reagent. Regarding the GPx, its activity was significantly lower in the
muscle tissue (by 44%, p = 0.000) and liver (by 5.5%, p = 0.005) of furunculosis-affected males,
as well as in the muscle tissue (by 58%, p = 0.000), liver (by 76%, p = 0.000), and in the spawn
(by 96%, p = 0.000) from infected females as compared to the healthy specimens. Significant
higher GPx activity in the gills (by 112%, p = 0.000), liver (by 246%, p = 0.000), and milt (by
10-fold, p = 0.000) of the furunculosis-affected males compared to those females was found.
Regarding the total antioxidant capacity (TAC), furunculosis significantly decreased TAC levels
in the liver (by 30%, p = 0.001), in the heart (by 47%, p = 0.000), and in the milt (by 39%, p =
0.006) of furunculosis-affected males, and in the liver (by 20%, p = 0.040) of those females as
compared to the healthy specimens. TAC level was significantly higher (by 64%, p = 0.006) in
the heart of furunculosis-affected females compared to those males.

It can be seen from our results that furunculosis caused a decrease in antioxidant enzyme
activities in different tissues of infected sea trout. They included SOD, CAT, GPx, and GR
activities, as well as TAC levels. This might be due to the inactivation of the above-mentioned
enzymes by the end products of lipid and protein oxidation. The multifactorial pathways that
operate at the ecological and the organism levels as well as the nonspecific response of the skin to
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insults make it very challenging to link epidemic skin ulcers to any single cause in natural aquatic
populations.

This research has been supported by Pomeranian University in Stupsk, and it is cordially
appreciated by the authors.

Tkachenko H., Kurhaluk N.

PHOTOPERIOD-DEPENDENT CHANGES IN OXIDATIVELY MODIFIED PROTEINS
IN THE BLOOD OF SHETLAND PONY MARES AND STALLIONS INVOLVED IN
RECREATIONAL HORSEBACK RIDING
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Stupsk, Poland;
22a Arciszewskiego Str., 76 200 Stupsk, Poland

The study of seasonal levels of oxidative stress and antioxidant defenses in these conditions
is an important issue in animal adaptation to season-induced changes. Recently, seasonal
fluctuations in the antioxidant status determined by association with final and initial substrates of
energy metabolism in the blood of horses have attracted increasing interest as a function of their
sex and ability to exercise (Burlikowska et al., 2015). Investigation of the photoperiod-induced
(seasonal) features of the processes of lipid peroxidation and oxidative modification of proteins
together with basic antioxidants, such as antioxidant protection enzymes, is particularly useful for
the prevention and treatment of cardiovascular, cerebrovascular, and laminitis diseases in ponies
(Borer-Weir et al., 2013). These animals are characterized by a broad spectrum of physiological
and biochemical characteristics of the functioning of various metabolic systems, which has been
convincingly shown in a number of studies (Russell, 1996; Bailey et al., 2008; Borer et al.,
2012; Meulenbroeks et al., 2012; Brinkmann et al., 2018). However, the previous results are
contradictory, and the studied parameters refer only to individual seasons or are not analyzed
together with the antioxidant defenses depending on the sex and physical exercise of horses.

The oxidative modification of proteins plays a key role in the molecular mechanisms of
oxidative stress and is the trigger mechanism for the oxidative destruction of other molecules
(proteins, lipids, DNA) in the cell (Hawkins and Davies, 2019). Since the oxidative modification
of proteins is selective and specific and its products are markers of early oxidative stress, further
studies of this process will contribute to improving the diagnosis and treatment of a number of
pathological conditions in horses. The products of oxidative modification of proteins themselves,
as well as lipid peroxidation products, have a cytotoxic effect. It was previously shown that during
the cytotoxic action of OMP products, peroxide reactions are induced, leading to the modification
of a number of the most important biomolecules in membranes and nuclear chromatin, primarily
proteins and DNA (Kehm et al., 2021). This study focuses on the photoperiod-induced variability
in the levels of oxidative stress biomarkers in the blood of Shetland pony mares and stallions
before and after exercise. We have analyzed the effect of photoperiods and exercise on the levels
of aldehydic (AD) and ketonic (KD) derivatives of oxidatively modified proteins (OMP) in the
blood of Shetland pony mares and stallions involved in recreational horseback riding in the
central Pomeranian region (Pomeranian Voivodeship, northern part of Poland).

The experiments were conducted in compliance with the Guidelines of the European Union
Council and the current laws in Ukraine and Poland and approved by the Ethical Commission
of Gdansk University (KB-44/2012). Twenty-one healthy adult Shetland ponies (11 mares and
10 stallions) aged 6.5 £ 1.4 years old from the central Pomeranian region in Poland (Strzelinko,
N54°30°48.0” E16°57°44.9”) were used in this study. All horses participated in recreational
horseback riding. The 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
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1 hour, and consisted of a ride of cross country by walking (5 min), trotting (15 min), walking
(10 min), trotting (10 min), walking (5 min), galloping (5 min), and walking (10 min). Blood
was drawn from the 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 test
(between 11 AM and 12 AM). Blood samples were taken once per season for one year: spring (3
April), summer (5 July), autumn (1 October), and winter (25 January). Blood was stored in tubes
with K,-EDTA and 3.8% sodium citrate and kept on the ice until centrifugation at 3,000 rpm for
10 minutes. The plasma was removed. The erythrocyte suspensions (one volume) were washed
with five volumes of PBS (pH 7.35) three times and centrifuged at 3,000 rpm for 5 minutes. The
level of oxidatively modified proteins (OMP) was evaluated by the content of protein carbonyl
derivatives in the reaction with 2,4-dinitro-phenylhydrazine (DNFH) using the method described
by Reznick and Packer (1994) and Levine and co-workers (1994). The results were expressed as
mean = S.D. Significant differences between the means were measured using a multiple range
test at min. p < 0.05. Data with no normal distribution were log-transformed. Statistical tests with
95% confidence intervals (a = 0.05) were applied to determine the significance of differences
between the parameters studied (Stanisz, 2006, 2007). The data were tested for homogeneity of
variance using Levene’s test, and normality was checked with the Kolmogorov-Smirnov test. The
basic statistical analysis (significance of regression slopes, analysis of variance for significance)
was done using the STATISTICA 13.3 package (TIBCO Software Inc.).

We investigated the content of aldehydic (AD) and ketonic derivatives (KD) of OMP in the
plasma of the Shetland ponies influenced by the three factors (photoperiods, sex, exercise). We
identified a statistically significant reduction in the levels of aldehydic derivatives of OMP in the
plasma of ponies during the autumn and winter periods only after exercise. These changes were
observed in both sexes. Reduced levels of ketonic derivatives of OMP have been shown during the
spring, summer and autumn photoperiods. These changes were independent of the sex and were
observed only after exercise. It was noted that the aldehydic derivatives of OMP in the plasma of
the Shetland ponies were distributed statistically significantly F,, ., = 11.91 (p = 0.000). There
were statistically significant differences in levels of aldehydic derivatives of OMP as a function
of sex and physical activity, as described below, at different photoperiods. In the mare group after
exercise, these relationships were statistically significant (p = 0.000) in the spring-autumn and
summer-autumn photoperiods. After exercise in the stallions, there were statistically significant
differences in the level of aldehydic derivatives of OMP (p < 0.05) between spring and summer,
spring and winter, summer and autumn, and summer and winter photoperiods. The data on the
aldehydic derivatives of OMP were also confirmed by the results of the statistical ANOVA sum-
of-squares test (total SS model) vs. residual SS regarding the values of the correlation coefficient
(R = 0.74), the coefficient of determination (R* = 0.54), and its adjusted form R* = 0.49 at the
value of F = 11.91 (p = 0.000).

Another analyzed parameter was ketonic derivatives of OMP in plasma, which was shown
to be statistically significant with F . .., = 5.07 (p = 0.000). There were statistically significant sex
differences in levels of the ketonic derivatives of OMP only during the post-exercise periods. In
the group of mares after exercise, these differences appeared to be statistically significant in both
the spring-autumn and autumn-winter seasons. After exercising, these differences in the levels
of ketonic derivatives of OMP in the stallion group were statistically significant (p = 0.000)
between the spring-autumn and summer-autumn photoperiods. These data were also confirmed
by the results of the statistical ANOVA analysis of the total SS model vs. residual SS regarding
the values of the correlation coefficient (R = 0.58), the coefficient of determination (R? = 0.33),
and its adjusted form R? = 0.28 at the value of F = 5.07 (p = 0.000).

In conclusion, there was a statistically significant reduction in the levels of aldehydic
derivatives of OMP in the plasma of ponies during the autumn and winter photoperiods only
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after exercise in both sexes. A decrease in the levels of ketonic derivatives of OMP in the spring,
summer, and autumn photoperiods was observed. These changes were observed independently
of the sex and only after exercise. They were related to the functioning of the whole enzymatic
and non-enzymatic antioxidant defense systems. It varied depending on the sex, photoperiod, and
exercise of the Shetland ponies in our studies. These changes were dependent on the baseline
levels of the enzymatic and non-enzymatic antioxidant defense systems in the ponies, which
differed between the mares and the stallions (statistically significant differences in the spring and
winter periods) both before and after exercise (spring and winter).

This research has been supported by Pomeranian University in Stupsk, and it is cordially
appreciated by the authors.
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AnToHwo0K O., Heuunopyk €., Porau T.
BIUIVB PEI'YJIATOPIB POCTY HA BMICT III'MEHTIB V JIMCTKAX PEJUCKHA

Binnuyvxuii 0eparcasnuii nedazoziunuil ynisepcumem imeni Muxaiina Koyrobuncokoeo
8yn. Ocmpo3svkoeo, 32, m. Binnuya, 21100, Ykpaina
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Antoniuk O., Nechyporuk Y., Rogach T. INFLUENCE OF GROWTH REGULATORS
ON PIGMENT CONTENT IN RADISH LEAVES. Treatment of radish by GA; and EW-250
reduced the content of carotenoids in leaves. GA, reduced the content of chlorophyll a and b,
and the content of both forms of chlorophyll increased after the application of EW-250. EW-250
increased the quantum efficiency of Photosystem II, increased the total quenching of chlorophyll
fluorescence, accelerated the linear transport of electrons, and significantly reduced the ratio of
the share of reaction centers that did not reduce the primary acceptor. Induction of chlorophyll
fluorescence indicators were close to control under the influence of GA,.

Perymist oHTOTEHE3y POCIIHH ITPH 3aCTOCYBaHHI aKTHBATOPIB Ta IHT10ITOPIB peati3yeThes
4yepe3 (OTOCHMHTETUYHHI amapar, sK OIUH 13 OCHOBHHMX KOMIIOHEHTIB, IO BIUIMBAa€ Ha picT
PO3BHTOK 1 mpoxykTuBHICTH pociuH (Sukul et al., 2014; Ren et al., 2017).

Xnopodin — 0OcCHOBHUI MIrMeHT oTocuHTE3y B pOCiHHI. 30LIbIIEHHS BMIiCTY XJI0podiiiB
Ta IHIIUX HIrMEHTIB Y JINCTKAX € ()aKTOPOM ITiIBUILCHHS IBUIKOCTI ()OTOCHHTETUYHHX IPOIIECIB
Ta YUCTOI MPOAYKTHBHOCTI (POTOCHHTE3Y 1 SK Pe3yJbTaT 3pOCTaHHS ypOKalHOCTI KyJIbTypHHX
pocnuH (Luo et al., 2016; Yang et al., 2016).

KopucHOI0 HU3BKOKAIOPIHHOIO, JIETHYHOIO Ta OBOYEBOIO KYJIBTYpOIO € penucka. Tomy
BHMBYEHHS BIUIMBY Di3HOHANpPaBJIEHHX pETYNATOpiB pocTy ribepenosoi kucinotn (I'K,) Ta
tebykoHazony (EW-250) Ha IpotyKTHBHICTb KyJIBTYPH € aKTyaJIbHHM.

BwmicT kapoTnHOifiB Ta pi3HUX (OopM XJIOpodily BU3HAYaIH Yy CHPIH PEYOBHHI JINCTKIB
crniekTpodoroMeTpnuyHUM MetopoM Ha crekrpodoromerpi ULAB 102UV y m’srupasosiid
noropHocTi (Latimer, 2010). J{ns Bu3Ha4eHHs napaMeTpiB iHAYKIIT (uryopecueHii xaopodiny
Ha 15-y noOy micns moyarky NpOpOCTaHHS BUKOPHCTAHO IOPTATHBHHUH OIXHONPOMEHEBUIM
¢dmyopumerp «Pnoparect», pozpobienuii [HctuTyTOM KibepHeTHkH iMeHi B. M. Imymxosa
HAH VYxpainu. Pesynsraru oTpumyBanu y BUISAL KpuBoi KayTchKoro, sika BiqoOpaskae 4acoBy
3aJIeKHICTh IHTEHCHBHOCTI (uyopectenuii xmnopodiny (Brayon et al, 2000). Pesynbraru
00pOoOJIeHI CTaTHCTHYHO Ta 3a JOMOMOIOI0 KOMIT'IOTepHOi mporpamu “Statistica — 6,17 (Van
Emden, 2008).
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Bcranosneno, mo FK3 ta EW-250 BrumBanm Ha BMICT HITMEHTIB Y JIMCKaX PEIVCKH.
ARaJi3 TMHAMIKA BMICTY XJTOpOQLTy @ y JUCTKaX PEMUCKH CBiMuuTh, mo 'K, 3HmKyBana BMicT
MrMEHTy BIpomoBxk Beretamii, a EW-250 — mimBumnyBaB. MakcuManbHHUI BMICT OCHOBHOTO
(hOTOCHHTETHYHOTO TIrMeHTY 32 00poOku EW-250 mepeBuiryBaB KOHTPOJIHHAN MTOKAa3HUK Ha 8,2
%, a 32 06poOku 'K, OyB HDKIMM, HiX y KOHTpoI, Ha 13,2 %.

Bwict xmopodiny b micns 3acTocyBaHHS SIK TibepeniHy, Tak i aHTHTiOepeniny 3pocTaB. Y
BapiaHTI 13 3aCTOCYBaHHSAM pETapAaHTy IMOKAa3HUK OyB BHIIUM HDXX Y KOHTPOII, a y BUIAIKY i3
3aCTOCYBaHHSM Tridepemniny — HikunM. HaiiBuimi 3HaueHHs BMicTy xiopodiny b 3a 06podku EW-
250 nepeBHIyBaIn KOHTPOIb Ha 56 %, a micna aii I'K, OyB MeHmmm Hix y koHTposi Ha 37 %.

3a 00poOKHU TiOepeTiHOBUM CTHMYJISITOPOM POCTY Ta aHTHTIOCPENiHOBHM IpernapaToM
BMICT KapOTHHOIIB BIIPOAOBK BETeTAIlii OYB HIDKYNM, HIX Y KOHTPOIi. MakcHManbHI 3HaYCHHS
BOTo TMOKasHMKa npu 3actocyBanHi I'K, ma 11 % Oynm MeHIIMMHM KOHTPOJBHOTO BapiaHTy
nociiny, a 3a xii EW-250 Take 3HMKEHHS BMiCTy KapOTHHOIIB CTaHOBIIIO 12 %.

Pesynpraru anamisy iHmykmii duryopecteHmii xmopodidy cBimgars, mo perapmadt EW-
250 migBuIryBaB KBaHTOBY e(eKTHUBHICTH (ortocmcremu I, 30impIryBaB cymapHe TraciHHA
¢uryopectieHmii  xiopodiny, NPHUIIBHANIYBAaB JIHIMHANA TpPaHCHOPT EJIEKTPOHIB 1 CYTTEBO
3MEHIIIYBAB CITiBBiTHOIICHHS YaCTKU PEaKIifHUX IEHTPIB, IO HE BiJHOBIIOIOTH NEPBUHHHUNA
aKIENTOP PEaKUiIHHUX HEHTPIB CHCTEMH Q,, 3 9ACTKOIO aKTHBHHUX XJIOPOdiiB (Mokasnuk Q). 3a
Iii mpenapary 3pociia DIHOMHA craxy Ta KoeimieHT crany GuryopecteHIii Xmopodiry, o BKazye
Ha KBaHTOBY e(eKTHBHICTh (hoTocucTemu I Ta 4iTKO KOpEIoe i3 iIHTEHCHBHICTIO (POTOCHHTE3Y.
3a nii I'K, nokasuuku Qmoypucuenii xopodiny Oy 6IM3bKHMH 10 KOHTPOJTIO.

Baszwok C., Kooniaenbka M.

BUKOPUCTAHHS HATPIN JTUXJIOPI3OLIIAHYPOBOI KUCJIOTH
JJ14 TIOBEPXHEBOT CTEPUJIIBALIIT BETETATUBHUX BPYHBOK MIIIEINHN
YEPEUIHI COPTY GISELA 6 B YMOBAX IN VITRO
Jlvgiecoruii Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: Stanislav.Baziuk@Inu.edu.ua

Baziuk S., Kobyletska M. EXPOSURE BY SODIUM DICHLORISCYANURIC ACID
FOR SURFACE STERILIZATION OF GISELA 6 SWEET CHERRY ROOTSTOCK’S VEG-
ETATIVE BUDS UNDER /N VITRO CONDITIONS. A mandatory stage for effective clonal
propagation is the successful introduction of the variety into in vitro culture, through the initiation
stage from vegetative buds and surface sterilization of explants. The purpose of the study was
to study the effect of sodium dichloroisocyanuric acid in comparison with sodium hypochlorite
during surface sterilization of vegetative buds of Gisela 6 cherry rootstocks and to establish the
optimal exposure time.

KnonanbHe po3MHOXKEHHS B yMOBax in Vitro € BATOMUM METOZOM B O10TEXHOJIOTii pOCIINH
Ta KOMEpILIHHOMY BHPOIIyBaHHI CaJMBHOTO Marepiaiy, sKWHil J03BOJIIE OTPUMYBATH 3HAYHY
KIJIBKICTh SIKICHOTO, O€3BipyCHOTO POCIMHHOTO Marepiany 30epiratods COpToBi XapaKTePUCTHKH
pocnunu. IIpore, 00OB’SI3KOBMM eTarnoM Uil €(EeKTHBHOTO KIIOHAJILHOTO DPO3MHOXKEHHS €
yCIIiIIHE BBEJCHHS COPTY B KYJIBTYPY in Vitro, uepe3 eTai iHiliallii 3 BereraTuBHIUX OPYHBOK Ta
MOBEPXHEBA CTEPHITI3ALlis CKCILIAHTATIB.

[Mixmena uepemni copry Gisela 6 (Gi 1481) orpumana pe3yibTaTtoM CXpelyBaHHs Prunus
cerasus % Prunus canescens B Yuisepcuteti I'icceHa. OCHOBHUMH ii SIKOCTSIMH €: CITOBLTbHEHHS
POCTY B BHCOTY, IIPUCKOPEHHS IBITIHHS 1 MJIOAOHOIICHHS, CIPUATINBA 10 CYMMINIAHUX IPYHTIB i
KJIIMaTy HeHTPaJbHOI Ta MiBISHHOT YKpalHH.

Harpiii auxnopi3olriianypoBa KHCIIOTa, MOXE BUSBHTHCH aJbTEPHATHBOIO KJIACHYHOTO
XJIOPBMICHOTO 3ac00y — TiMOXJIOPUTY HATPilO0 I TOBEPXHEBOI CTEpuIIi3allii BereTaTMBHUX
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OpyHbOK. OOMIBa HE3IH(IKYIOUNX areHTH, MPH PO3YMHEHHI y BOAi (OPMYIOTH TIIOXJIOPHUTHY
kucioty (HOCI), npore, Hatpiii auxmopizomianypoBa kuciora mae pH B mexax 6.8, skuil €
OommkauM g0 ¢izionoriaaoro piBHS pH y pocnwH, npotr 10 y TiHOXJIOpHUTY HATPItO, IO 3HIDKYE
(ITOTOKCHYHICTD areHTY JI0 eKCIUIaHTATIB.

Mertoro nmocmimkeHHs Oyio BHBYCHHS BIUTUBY HATpill AWXIIOPI30LiaHYpPOBOI KHCIOTH y
MTOPIBHSHHI 3 TIMOXJIOPUTOM HATPIO il YaC IOBEPXHEBOI CTEPIIIi3allii BereTaTHBHUX OpyHBOK
migmen gependi copty Gisela 6 Ta BCTaHOBUTH ONTHMAaNbHHUN dac ekcrosmmii. Jlims imimiamii
BHKOPHCTOBYBAIIM 3[EPEB’sIHINII CETMEHTH MaroHiB (2-3 c¢M) OOHOPIYHUX POCIHH 3 HASBHUMH
BEreTaBHUMM OpyHBKamH, fKi OyJlM OTpHMaHI Ha IOYATKy BECHH IIEpEl] BXOAOM POCIHH B
a3y aktuBHOI Bererarii. [[is moBepXHEBOi cTepwimi3amii BUKOPHUCTOBYBAIM PO3UYMHHU HATPIN
JIXJI013011aHypOBOT KMCIIOTH Ta TINOXJIOPHUTY HaTpito y koHmeHtparii 10 r/m. Yac ekcro3mmii
oys 20, 30, 40, 50, 60 xB. [Ticia ekcrIo3uIi{ eKCIIAHTATH IIEPEHOCUITUCH Y TIOKUBHE CEPEIOBHUIIIE
HactynHoro ckiaxy: DKW (Driver and Kuniyaki Walnut) 3 mogaBanHsIM 6-0eH30-aMiHO ITypUHY
(6-BAII) 1,0 mr/m, T'i6epenooi kuciotu (I'K3) 0,1 mr/m, caxaposu 30 r/m i arapy 5 r/m. pH - 5,95.
KyneruByBaHHS BinOyBaiock MpOTATOM 4 THKHIB IPH IpH TemItepatypi 22+1 °C, potonepioxi 16
TONIMH, IJIS OCBITIIEHHS BUKOPHCTOBYBAJUCH CBiTIoAI0mHI Tamt (3000 JIroKciB) XOIOTHOTO O110TO
CBiTNIa. AHANI3yBall 10 3aBEPIICHHIO KYJIBTUBYBAaHHS PiBEHh KOHTaMiHaIii, BIDKABAHOCTI Ta
BereTallii eKCIUIaHTaTiB. BcTaHOBIICHO, 10 €KCTIO3HUIiS HATPiil AUXJIOPi30I[iaHyPOBOIO KUCIOTOO
MIPU3BOAUTE A0 OUIBIIOI BIDKUBAHOCTI Ta BETeTallii eKCIUIAHTATIB, MIOPIBHSHO 3 TilTOXJIOPUTOM
Harpito, Hait0imb 11 e peKTHBHUMU BHSBHIIMCH €KCIIO3HUITI T HATPil IUXITOPI30LiHY POBOIO KUCIOTOO
mpotsroM 30 Ta 40 XBWIMH 3 HHU3BKOIO KITBKICTIO KOHTaMIHOBaHUX 3pa3KiB Ta HAHOLIBIIONO
KUTBKiCTIO OPYHBOK, SIKi YBIMIUTH B a3y BereTarii.

Beamii 1., Kyuenko A., Porau T.
BIIJINB CTUMYJISITOPIB POCTY HA JIMCTKOBUI ATIAPAT TOMATIB TA TIEPLIB

Binnuyvxuii oeporcasnuii nedazoeiunuii yHisepcumem imeni Muxaiina Koyroburcokoeo
syn. Ocmpo3svkozo, 32, m. Binnuysa, 21100, Ykpaina

e-mail: belyi27@ukr.net, kutsenkoa2905@gmail.com, rogach.tatyna.vas@gmail.com
Bielyi D., Kutsenko A., Rogach T. THE INFLUENCE OF GROWTH PROMOTERS ON
THE LEAF APPARATUS OF TOMATOES AND PEPPERS. Treatments of IAA, GA, and kine-
tin led to an increase of leaf area and crop yield of tomatoes gb. Hapinet and pepper cv. Atlant. It
was shown that the number of leaves on plants increased under the action of IAA and kinetin, and
it decreased in peppers under the treatment of GA,, and increased in tomatoes. GA, increased the
mass of raw material of leaves in tomatoes and peppers. In tomatoes IAA and kinetin increased
this indicator, in pepper IAA decreased it, and kinetin did not change it. Kinetin increased the

content of chlorophyll in leaves, GA, decreased it, and IAA practically did not change.

CTBOpeHHS MOXKIMBOCTEH Ta 3ac00iB PEryisiii OHTOTECHE3y POCIHHHOIO OpraHizMy
€ BOXJIMBUM 3aBlaHHAM cy4acHoi arpapHoi Hayku (Khan et al., 2012). Cepen cuHTETHYHUX
PETYISTOPIB OHTOT€HE3Y POCIMH HAaHOLIbII HIMPOKO 3aCTOCOBYIOTH CTUMYIsiTOpH. Lli criomyku
MAaIOTh MOJTi(YHKIIIOHATIBHY [Iif0 1 BIUTMBAIOTh Ha OHTOTeHe3 pociuH (Yang et al., 2016).

BaxmMBUMHU OBOUEBHMH KYJIBTYPaMH € TOMATH Ta Hepii. BoHu 3aiiMaloTh 4ijibHE MicIe
B pallioHi HaceeHHs. IX Tnoau GaraTi Ha BiTaMiHM, MEKTMHOBI PEUOBHHH, OPTaHiuHi KHCIOTH.
OOu/BI KyNbTypH BIJIHOCATBCS 10 JIKAPCHKMX POCIWH 1 BUKOPHCTOBYIOTBHCS Y HapoOIHil
MeIUIKHI. Y 3B’SI3Ky 3 I[MM, JOLUIBHUM € BHBYEHHS [ii CTUMYJISATOPIB POCTY Ha KYJIbTYpH
TOMATIB Ta MEPIIiB.

VY Bererauiiinuii nepiox 2022 poky AOCIHIIKSHHsS MPOBOAWIIM Ha POCIMHAX TOMATIB
riopuny Xaminer ta mepuiB copty Ariant COI' «bepxkan IL.I» c. TopbaHiBka BiHHHIIBKOT
obnacri. Pociuan o6pobisun 3a gonomoroto CO-12 «Marolex» ctumynstopamu pocty 10K,
I'K, Ta kinetunom. [Tnoma gocmianux ainsHok 33 M2, HOBTOPHICTh I’ ATHKpaTHA. MopdostoriuHi
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MMOKAa3HUKKM BUBYaIM KokHi 10 mHiB. [Inomy mUCTKIB BH3HAYaIM METOIOM BHUCIUKHA. Bwict
CYMH XJIOpO(]iJIiB BU3HAYAIN Y CHPill PEUYOBHHI JIUCTKIB CIIEKTPO(HOTOMETPUIHUM METOJOM Ha
cnekrpodortomerpi ULAB 102UV (Shanghai Metash Instruments Co., Kurait) y m’sTupa3osiid
mosropHOCTi (Latimer, 2010). Onepxani Marepianu 00poOIeHi CTATHCTHYHO Ta 32 TOTIOMOTOO
koMt torepHoi mporpamu “STATISTICA — 6,1” (Van Emden, 2008).

3a pe3yapTaTaMy HalluX TOCIIDKEeHb BCTAaHOBJICHO, IO CTUMYJISTOPU POCTY Ta PO3BUTKY
pocmun IOK, I'K,, KiHETHH 3yMOBIIOBaNM 3MiHH y MOpP(OTEeHe3i i MPOXYKTUBHOCTI POCITHH
TomariB ribpuay XamineT Ta nepuiB copTy Amiant. Hocmimkeno, mo 3a nii I'K, y Tomaris Ta
MIEPIIB CIIOCTEPIranocs AOCTOBipHE 30UTBIICHHS JIHIHHAX PO3MIPIB AOCHITHUX POCIHH Ha 48
ta 19 %. Ilpu 3acTocyBaHHI iHIINX MpenapaTiB BUCOTA POCIHMH Maja TEHACHIIO 10 3pOCTaHHS.

Bcranosneno, mo 3a aii IOK Ta kiHeTHHY 301IbIIyBaacst KUTBKICTh JMCTKIB HA POCIHHAX
Ha 19-39 %. 3a 06pobku 'K,y mepiiB KibKiCTh JUCTKIB 3MEHITyBanacs Ha 16 %, a y Tomaris
3pocrana Ha 22 %. CTUMYnATOpHU pOCTy 30UIBIIYIOTH Macy CHPOi pEIOBHHH JICTKIB y TOMATIB, a
y nepuis 3a 00po6ku I'K, Bona 36inburysanacs, npu 3actocyBanni IOK — sMenuryBanacs, a micis
00pOOKH KIHETHHOM — MPAKTHYHO HE 3MIHIOBANACS Y OPIBHSIHHI 3 KOHTPOJIEM.

BaxxmmBuM MOpP(GOMETPHYHUM IOKA3HHKOM, IO CYTTEBO BIUIMBAE HA IPOXYKTHBHICTH
pocmuH € moma JuctkoBoi moBepxHi (Ren et al., 2017). IlpoBeneHnMu HOCITIIKEHHIMHI
BCTaHOBJICHO, IIO 3a JIii YCIX TPhOX PEryasATOpiB BiAOyBaIocs 3pOCTaHH DO JIHCTS.

JuraMika BMICTy cyMH XJOpOo(LTIB 3aiexaja Bil 3aCTOCOBYBaHOTO IIpemapary. 3a
00pOoOKH KiHETHHOM BMICT (POTOCHHTETHYHUX IIrMEHTIB JOCTOBIPHO 3pOCTaB, Micis 00poOKH
IOK — mocToBipHO He 3MiHIOBaBCA, a 3a Mii I'K, - JIOCTOBIPHO 3HM)KYBAaBCSI B JINCTKaX 000X
JOCIIKYBaHHUX KYJIBTYP.

OnTHMi3alis JIUCTKOBOTO anapary 3a il yCiX CTHMYJATOPIB POCTY Ta MiABHIICHHS BMICTY
xsopodismy 3a 0OpoOKHM HWUTOKIHIHOBHM IperapaToM BIUIMHYJA Ha MPOAYKTHUBHICTH KYIBTYP.
10K, I'K, i KiHeTHH i IBUIYBaJK 3araibHy YPOXKaHHiCTh IIIOIB NEPIIB Ta TOMATIB 3 IOCIITHAX
IUITHOK B cepeqapoMy Ha 11 ta 12 %, 14 ta 16 % 1 18 ta 22 %, BiamoBigHO.

Boiiko A., KaByauu 5., Makap O., Pomaniok H.

BIOJIOTTYHO AKTUBHI PEHOBWHHN EKCTPAKTIB

VIBURNUM OPULUS L. TA SAMBUCUS NIGRA L.

Jlvgiecoruii nHayionanvruti ynisepcumem imeni leana Opanka

syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: anna.boiko@lnu.edu.ua
Boyko A., Kavulych Ya., Makar O., Romanyuk N. BIOLOGICALLY ACTIVE SUB-

STANCES OF EXTRACTS OF VIBURNUM OPULUS L.AND SAMBUCUS NIGRA L. The
search for new plant sources of biologically active substances is one of the current issues. The aim
of the work was to study the quantitative and qualitative composition of total phenols and flavo-
noids of the extracts V. opulus and S. nigra. It was established the largest amounts of phenols and
flavonoids in V. opulus flowers compared to fruits and S. nigra flowers.

Cepen 3aBaaHb CydacHOi (papMalieBTHYHOT HAyKH 1 610J10Ti1 pOCIIUH € MOIIYK 0i0J0riYHO
AKTHBHHUX PCYOBHH 13 MPOTUBIPYCHOIO [I€I0, OCKUIBKH BipyCHi iH(EKIIi CTAHOBIATH 3arpo3y
JUISl CyCITUILCTBA 1 TIOKHU IO HE iICHY€e e(DEeKTHMBHUX TEpaneBTHYHHUX 3aC00iB IS iX MOJOJIaHHS.
OO0’ekrtamu rociikeHHs OyJio 00paHO POCIWHHM, SKi 3/1aBHa BHUKOPHCTOBYIOTH Y HapoOIHIii
MEJUIMHI TPOTH IH(QEKIIHHUX 3aXBOPIOBaHb — KallMHy 3BHYaiiHy Ta Oy3uHy 4opHy. Ha
JIAHUIT MOMEHT TOBIJIOMJISIIOTh MPO BHUKOPHCTAHHS €KCTPAKTIB 13 IUX POCIWH AJIS JIIKyBaHHS
pecriipaTopHux OakTepiallbHUX Ta BIPYCHUX 3aXBOPIOBaHb. BUBYEHHsS O0i10XIMIYHOTO CKIIanry
pi3HuX opraHiB V. opulus 1 S. nigra, Ha CbOTOJIHI 3aJIMIIAETHCS AKTYAJIbHUM MATAHHSIM.

Mertoto poboTu OyJ0 BH3HAYMTH 3arayibHUN BMICT ()eHONIB Ta (IABOHOIIIB y BOJHUX Ta
BOJIHO-CITUPTOBUX EKCTPAKTAX KBITOK 1 TJIOIIB KAJIMHU 3BUYAHHOT Ta KBITOK Oy3UHHM 4OpHOI. BMicT
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(eHOIIB BU3HAYAIN CHIEKTPOdoTOMETpHYHO 3 peakTrBoM Domina-UekomnpTey, B epepaxyHKy Ha
TajioBy KHCIOTY. BMicT (aBOHOINIB — KOIOPHMETPUYHO Y TiepepaxyHKy Ha kBepueTrH (KB).
SxicHuit ckimax (QeHOTB MOCHIIKYyBald METOAOM TOHKOIIapoBoi xpomarorpadii (TIIX) wa
TUTACTHHKAX i3 IIapOM CHIIIKAresro Ha aroMiHieBi OcHOBI F, . SIk cTaHAapT BUKOPHCTOBYBAJIH
pytHH. B sixocTi pyxomoi ¢asu Oyna cyminr: OyTaHON — alleTaTHa KHCIIOTa KprbKaHa — Boma (V/V,
4:1:2). Iicns xpomarorpadyBaHHS Ta BUCYITyBaHH XpOMaTOTpaMy nieperisinaim B YO-cBiTii, A =
254 HM, A7 TPOSIBIICHHS. OOIIPUCKYBAIN CITUPTOBUM PO3YMHOM 5%-TO aIOMIHIHN XJIOpHUY.

BwmicT ¢eHONMPHUX CHONYK Y BOAHUX €KCTpakTax KBiToK V. opulus cranosus 4180,0+0,2
Mr-ekB. rai. K-t/ 100 r cyX. ped., y BOTHO-CIIUPTOBHUX eKCTpakTax KBiTOK — 2983,0+0,2 Mr-exs.
ran. k-tu/100 r cyx. ped., y BOAHUX eKkcTpakrax mioniB — 1847,0+0,1 mr-exs. ran. k-tu/100 r
CyX. ped., Y BOTHO-CIIUPTOBHUX eKCTpakTax mioAiB — 2405+0,179 mr-eks. ram. k-ti/100 r cyx.
ped.. BMmict deHONBHUX CcrONyK y BOAHUX €KCTpakTax CyUBiTh S. nigra craHoBuB 2140+0,01
Mr-exB. raji. k-tu/100 r cyx. ped., a y BogHO-ciupToBUX — 3620+0,42 mr-ekB. ran. k-tu/100 T
cyX. ped.. Takum 4uHOM, BMIiCT ()CHONBHUX CHOJIYK Yy KBITKaX KaJIWHH 3BHYaifHOI OyB BHIIMM
MOpiBHSHO 3 TogaMu. OKpIM LBOTO, BMICT (DEHOJIBHUX CIOIYK OyB BHIINM y KBITKaxX KaJWHH
MOpiBHSAHO 3 Oy3uHOI0. BMicT (raBoHOINIB y BOXHO-CITMPTOBHX EKCTPaKTaX KBITOK KaJWHH
3BHUaitHOI craHOBHB 242,65+0,0206 mr-eke. KB/ 100 r cyx. ped.; miomiB — 125,4+0,0008
mr-ekB. KB/ 100 T cyx. ped.; kBiTok Oy3mHH 9opHOI — 225,05+£0,0897 mr-exB. KB/ 100 r cyx.
pedoBuHHu. [lopiBHSIBHMN aHaNi3 BMicTy (IIaBOHOINIB y CHPOBHHI KaJMHH IOKa3aB, IO B
KBITKaxX HaKOMMMIY€EThCs Oipie (prraBoHOIMIB, HIXK y Aromax. SKII0 MOpiBHIOBATH KOHIICHTPAIIIfO
¢maBoHOINIB y KBiTax V. opulus Ta S. nigra, To KiTbKICHO BOHHU IIEPEBAXKAIOTH y KBITKAaX KaJIMHH.

VY pesyabrari anamizy THIX-npodiniB, oTpuMaHHMX BHACHIJOK XpoMarorpadyBaHHs
€KCTPAKTIB KBITOK KaJHHH, iCHTH(IKOBAHO YOTHPH XpomarorpadidHUX 30HH: TPU >KOBTO-
3eJIeHi, Bi 3 sIkuX po3MinieHi Bume pytuny (Rf 0,75; 0,85), a onna mmxue (Rf 0,32 ), i ogna —
onakutHa (Rf 0,69), posramoBana Buie piBHs 30HM pytuny (Rf 0,55); y cupoBuHi mionis
KauHHU Oyno ineHTH(]ikoBaHO JMIE /BI ONAKUTHI (IyOpEeCUEeHTHI 30HH — OJHA HIDKYE PIBHS
pyruny (Rf 0,64), a onna Bumie (Rf 0,23). Takum 4nHOM, KiTBKICHUH 1 SIKICHUI aHAI3 CBITYNTH
IIpO Te, 1[0 HAMOUIbIIA KITBKICTh 3aralibHUX (eHouiB 1 (raBoHOIAIB BIacTHBA Il CHPOBUHH i3
KBITOK KaJIMHM 3BUYAIHO].

BoiiTkiB A., Kooniaenbka M., bBaswok C.

BIIJIMB 3EATMHY HA POCTOBI XAPAKTEPUCTHUKU I BMICT ®OTOCUHTETUYHUX
MHICMEHTIB JIOXUHU BUCOKOPOCJIOI COPTY BLUEGOLD 1 PONOJAEHPOHY
COPTY CATAWBIENSE GRADIFLORUM B YMOBAX IN VITRO
Jlvsigcokutl HayionanvHull yrieepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yxpaina
e-mail: nastia4015@gmail.com

Voitkiv A., Kobyletska M., Baziuk S. EFFECT OF ZEATIN ON THE GROWTH CHAR-
ACTERISTICS AND PHOTOSYNTHETIC PIGMENTS CONTENT OF BLUEBERRY BLUE-
GOLD VARIETY AND RHODODENDRON CATAWBIENCE GRANDIFLORUM VARIETY
UNDER IN VITRO CONDITIONS. Zeatin is a representative of cytokinins of natural origin and
is widely used in tissue culture, but there is a need for further study of its properties and effects on
shoots cultivated in vitro, as well as determination of its optimal concentration in the nutrient me-
dium. The obtained results show that at concentrations of 0.7 and 1.2 mg/l, the largest number of
shoots was observed, however, increasing the concentration of zeatin reduced the height of shoots
and increased the number of vitrified shoots compared to the control variant. Also, at a zeatin
concentration of 0.7 mg/l, the largest number of photosynthetic pigments was observed, however,
at a concentration of 2 mg/l, their decrease was observed, which may indicate its negative effect
at this concentration. The concentration of 0.7 mg/l turned out to be the most acceptable for the
cultivation of highbush blueberries of the Bluegold variety and rhododendron of the Catawbiense
Grandiflorum variety.
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Kynbrypa TKaHMH pOCIMH € BaXXJIMBHM ITIAXOAOM y O10TE€XHOJOTI] Uil KyJIbTHBYBaHHS
sIKICHOTO O€3BipyCHOTO MMOCagKOBOTO Marepiany. JlaHWH METOA HIMPOKO 3aCTOCOBYETHCS IS
KOMEPIIIHHOTO BHPOIIYBAaHHA POCIWH, OOHUMH 3 SKHX € JIoxuHa Bucokopocna (Vaccinium
corymbosum), AKa € WIHHAM Xap4OBHUM COPTOM 1 pomoneHapoHu (Rhododendron spp.) , sKi €
JEKOPaTHBHUMH POCIHHAMH.

IIpote, KyIbTHBYBaHHS JaHWX BHAIB B YMOBAX i1 Vitro BUMarae KOMIIIEKCHOTO IiIXOMY.
[NokpameHHs: yMOB KyJIBTUBYBaHHS Ta MOAU(DIKALis HOKUBHHUX CEPEIOBUIL € BAXIIUBHM €TAIIOM
B TIOKpAIlEHHI XapaKTePHCTUK KYJIbTYpH, 30UIBIICHHA KITBKOCTI OTPHUMAHOTO POCIHHHOTO
Marepiany Ta IiIBHIICHHS eKOHOMIYHOI epekTuBHOCTI MeTomy. OIHUM 3 eTalliB KyJIGTHBYBaHHS
€ KJIOHaJbHE PO3MHOXKEHHS, MiJ Yac SKOr0 OTPUMYETHCSI OCHOBHA KUIBKICTH POCIMHHOTO
Marepiary. BakInBUM CKITaIHUKOM NOXMBHHUX CEPEIOBHIL NMPH KJIOHAIFHOMY PO3MHOKCHHI €
OUTOKIHWHM, K1 BiIMTOBINAIOTH 32 MpoTidepariro KIiTHH, YTBOPSHHS O19HIX MaroHiB Ta 0epyTh
ydacTh audepeHmiamii Ta moximi krituH. OmHiEI0 3 TX OCOONMBOCTEH € TakoX iHTiIOyBaHHS
KOPEHEYTBOPEHHS. 3€aTHH — IMPEACTABHUK ITUTOKIHIHIB MPHUPOJHHOTO MTOXOMKEHHS 1 MIHPOKO
BHKOPHCTOBYETHCS B KyJBTYpl TKaHUH, IPOTE iCHYe HEOOXiMHICTH MOAAJIBIIOTO BHBYCHHS
HOTro BIACTMBOCTEH 1 BIUIMBY Ha IIarOHM, KYJIBTUBOBAHI in Vitro, a TaKoXX, BU3HAYEHHs HOTo
OIITUMAJIbHOI KOHLIEHTPALlIl B TO)KHBHOMY CEPETOBHILII.

Tomy, MeTor0 HaHOi poOOTH OYIIO IMEePEBIPUTH BIUIMB 3€aTHHY y Pi3HUX KOHIIEHTpPAIIisIX Ha
MOp(¢OJIOTIUHI MTOKa3HUKH i BMiCT mirMeHTiB oxuHu Bluegold ta pomonennponis Catawbiense
Grandiflorum. Ilaronu po3mipom 1,5-2 cM 3aBIOBKKH, TIOJOBHHOIO BEPXHBOI YaCTUHU HAa30BHI
Oynn BHCA/KEHI Ha CEpelOBHINE U KIOHAIBHOTO PO3MHOMKEHHS HACTYITHOTO CKJIaay: 06azoBe
cepenosuie Aagepcona 3 100 mr/n FeEDDHA, arap 5.0 r/n, 3% caxaposu, pH 5.5. 3earun
BHKOPHCTOBYBAJIM B TPhOX KOHIEHTpamisx 0,7 mr/m, 1,2 mr/m, 2wmr/m, 3a KOHTpoib OyIo
B3STO CEpefoBHIIEC Oe3 JomaBaHHsS 3eaTHHY. EKCIUTaHTAaTH KyJbTHBYBAJIHCS HPOTITOM IISITH
TIOKHIB TIpu Temmeparypi 24+1 °C y Tepmocrari, 11 OCBITICHHS BHKOPHCTOBYBAJH JIAMITH
YepBOHOTO W CHHBOTO cBiTna. OmepikaHi pe3ynbTaTd CBigyarh, mpu KoHIeHTpamisx 0,7 ta 1,2
MT/JI CHIOCTepiranach HaOUIbIa KUTBKICTh TIATOHIB, IPOTE, MiIBUIICHHS KOHIIEHTpPAIlii 3¢aTHHY
3HIDKYBAJO BHCOTY IATOHIB 1 30UIBIIYBAIIO KUTBKICTh BITPHU(IKOBAaHHUX IMATOHIB y MOPIBHSIHHI 3
KOHTPOJIEHUM BapiaHToM. Takox, TIpu KOHIeHTpaIlii 3eatuny 0,7 Mr/11 crioctepiranack HaOiIbIIa
KUTBKiCTh (DOTOCHHTETHYHHX MITMEHTIB, MPOTE, MPH KOHIEHTpalii 2 MI/I CHOCTEepiraaoch
iX pi3Ke 3HMKEHHS, [I0 MOXKE CBIIYMTH NMPO HOro HETaTHMBHUI BIUIMB B JaHiil KOHIEHTpaii.
Konnenrpamis 0,7 Mr/n BusBWiIach HaWOUTBII TIPUHHSATHOIO JUIS KYJIBTHBYBAaHHS JIOXUHH
BHCOKpocioi copty Bluegold ta ponmonenapony copry Catawbiense Grandiflorum.

Tiaywmau JI. B.

BILJIUB BRADYRHIZOBIUM JAPONICUM 634B HA 3AT AJIbHUIA
BMICT XJIOPO®UIIB V JIUCTKAX I30TEHHMX 3A TEHAMM ®OTOIIEPIOJUYHOI
YYTJIMBOCTI JIIHIN COi KYJIbTYPHOI
Xapkiscokuti nayionanonuil ynieepcumem imeni B. H. Kapasina
matioan Ceoboou, 4, m. Xapkis, Ykpaina
e-mail: hlushach2019pg@student.karazin.ua
Hlushach D. INFLUENCE OF BRADYRHIZOBIUM JAPONICUM 634b ON TOTAL
CONTENT CHLOROPHYLL IN LEAVES OF ISOGENIC BY PHOTOPERIODIC SENSE-
TIVITY GENES SOYBEAN LINES. In the work determined the role of the plant genotype in the
interaction “plant-microorganism” and influence it with bacterization together on total content
chlorophyll in leaves of isogenic by E-genes soybean lines in stage development V3 and V5. So,
short-day variety Clark demonstrated absence any effect under bacterization in stage V3 and V5.
For another line L80-5879 in both stage development we observed significant increasing indica-
tor under pre-inoculation. In opposite, for photoperiodic insensitivity line L63-3117, bacteriza-
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tion significant increase total chlorophyll in V3 stage and decrease in V5 stage. The one more line
L71-920 showed decreasing total chlorophyll in leaves in V3 and V5 stage under bacterization.

dotocuHTe3 — mpolec, WO 3a0e3nedye NPOAYKTHBHICTh POCIWHH, 3HAXOIUTHCS Y
3aJIeKHOCTI BiJI TeHETHYHOT 3yMOBJICHOCTI Ta ()aKTOPiB 30BHIIIHBOTO CEPEIOBHUIIIA — OCBITIIEHOCTI,
MIHEpaJbHOTO XHBJICHHsI, (POTONEpioy, B3aEMOIil 3 MIKpoOpraHi3aMamMu Ta iH. 3a0e3redyeThbes
(hOTOCHHTE3 IMIUPOKUM CIIEKTPOM MIrMEHTIB, SIKi 3HAXOAATHCS Y CBITI030HMpaTbHAX KOMIUIEKCAX.
Cepen ycix mirMeHTIB BaxiuBe Miclie 3aiiMatore xsopodinu (Esteban et al., 2014). ¥V coi
KkyiaeTypHOi (Glycine max (L.) Merr.) dymiuBicTh 10 (OTONEPIOAY ACTEPMIHYEThCS TeHAMHU
E-cepii, m0 BIUIMBAIOTH Ha PICT Ta PO3BUTOK POCIUH THM YHMHOM JIETEPMIHYIOTh ITOIIUPEHICTH
pocinuH 1o 30Hax BupouryBaHHs (Roeber et al, 2022). Takox y peryisuii pocTy Ta po3BUTKY
POCIMH BaroMy poJjib BiZirparOTh POCIUHHO-MIKpOOHI B3aemoil. HalOinbir akTHBHUN BIUIHMB
CIIOCTEpIraeThCsl MiJl Yac B3aeMOii COl KyJAbTYPHOI 3 CHUMOIOTHMYHUMH AHa30Tpodamu, sKi
TEX MOXYTh BIUIMBATH Ha BMIicT 3aranbHoro xsopo¢iny (Diagne et al, 2020). Takum 4ynHOM,
JIOCITIJDKEHHST TeHETHYHOT JIeTepMiHalii Ta BIUIMBY CUMOIOTHYHMX NHa30TPOGiB Ha 3arajbHUil
BMICT XJIOPOJIIB € aKTyaIbHUMH JJIsl PO3YMiHHS IIPOLECIB PETYIISLil IPOAYKTUBHOCTI BaXKIIUBOT
CLIBCHKOTOCTIONAPCHKOT KYJIBTYPH — COi KYJIBTYPHO.

V sikocTi 00’ €KTIB AOCIiIKEHHs B poOOTI BUKOPUCTOBYBaIM Maiixe i3orenHi Jinii (NILs)
coi 3a TeHaMH KOHTPOJIO (hOTONMEPIOAUYHOI peakilii, sKi BIAPI3HAIOTHCS MK COOOKO TiIBKU
CTaHOM OKPEMHUX JIOKYCIB: KopoTkoaeHHi JiHii — copt Clark ta L80-5879 (reHotumn BiamoBigHo —
elE2E3E4e5E7 ta Ele2e3FE4eSE7); dboronepionuuHo HedTpanbHi jinii — L63-3117 ta L71-
920 (renortun BiamoBimHo — ele2E3E4e5E7 ta elel2e3E4e5E7) (Tasma, 2003). bakrepu3aiiito
POCIIHH MPOBOAWIHU CrieU(DIYHUM cUMOIOTHYHHUM aua3oTpodom coi — mramoM Bradyrhizobium
Japonicum 634b. EXCTIepUMEHTH [IPOBOAMIIH Y MOJIbOBHX YMOBAX, aHATI3YFOYH BMICT XJI0pOGiTiB
B sincTKax (3a 3a XonbM-Berrmreiinom) y BereratuBHy (aszy pozButky V3 ta V5 (Wettstein,
1957). Jns xoporkonaenuoro copty Clark BH3HaYeHa BiACYTHICTH 3MIHHM 3arajibHOTO BMICTY
xyopodiniB y ¢asu po3sutky V3 Ta V5, sk 3a Oakrepusailii Tak i 6e3 Hel. Y KOPOTKOASHHOT
ninii L 80-5879 y dasy possutky V3 ta V5 3a 6akrepusaliii BCTAHOBICHO ICTOTHE 301IbIICHHS
3arajgbHOT0 BMicTy xJiopodiniB Ha 40,4 % Ta 38,2 % BianosigHo. Y ¢horonepiognvHo HEUTpaNIbHI
ainii L 63-3117 y da3y po3sutky V3 3a yMOBH OakTepH3allil OKa3aHO ICTOTHE 301IbIICHHS
3arajgbHOTrO BMicTy xiopodinis Ha 38,3 %, y Toi yac sk y dazy V5 — icroTHe 3MeHIeHHs Ha 28,7
%. IcToTHE 3MEHIIIEHHS 32 YMOBH MOIepeHboi 00poOku HaciHHsA Bradyrhizobium japonicum
634b Bu3Ha4eHo 1 1y poronepionnuHo HeuyTnBOi JiHii L 71-920 — Ha 58,8 % y a3y po3BUTKy
V3 Ta 25,2 %y dasy po3Butky V5.

OTKe, OTpHMaHi HaMU JlaHHI, BIIOOPaXXyIOTh Pi3HY PEakiilo POCIUH, 1[0 MAIOTh PI3HHIA
anenpHuid ctaH E-reHiB. ToOTO reHOTHMN NiHIM € (akTOpoM, SIKHMII 3yMOBJIIOE BiJIIOBiIb COT
KyJIbTypHOI Y (hOpMyBaHHI IrMEHTHOT'O anapary 3a B3aemoii 3 Bradyrhizobium japonicum 634b.

I'natuk B., Tkauyk A.
BIUIMB PETAPJJAHTIB HA JINCTKOBUI ATIAPAT TOMATIB TA KAPTOILJII

Binnuyvxuii 0eporcasnuii nedazoziunuil ynisepcumem imeni Muxaiina Koyrobuncokoeo
syn. Ocmpo3svkoeo, 32, m. Binnuysa, 21100, Ykpaina
e-mail: vikagnatik1406@gmail.com, tkacuknasta23@gmail.com

Hnatyk V., Tkachuk A. THE INFLUENCE OF RETARDANTS ON THE LEAF AP-
PARATUS OF TOMATOES AND POTATOES. Gibberellin inhibitors 2-CEPA, EW-250 and
CCC-750 inhibited the growth of tomatoes of gb. Hapynet and potatoes of cv. Sante. The use of
EW-250 was the most effective in optimizing the leaf apparatus. EW-250 the number of leaves
on a plant and leaf plates on a leaf, the area of leaves, their chlorophyll content. Such changes
increased the number and mass of tomato fruits and potato tubers. The effect of 2-CEPA was less
effective.
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Bimomo, mo perymsmis ZOHOPHO-aKIENTOPHUX BIJHOCHH B CHCTEMi MiJIOi POCIUHHU
3IIHCHIOETBCS Yepe3 KOOpAMHAII0 (OTOCHHTE3y 1 pocToBOi (YHKIIi, mpudoMy OyIb-sKi
3MiHH IOTBHUAKOCTI POCTOBHX MPOIIECIB CYNMPOBOMKYIOThCA TepeOymoBOl0 (OTOCHHTETHIHOTO
amapary (Kirizij et al., 2014). Cepen CHHTETHYHHX PETYJSATOPIB 3HAYHUN iHTEpEC BUKIMKAIOTH
iHriGiTOpH POCTY Ta PO3BUTKY POCIHH 3 AHTUTIOEPETiHOBUM MeXaHi3MOM il — peTapaanTH. Ix
Iist momiyHKIiOHAFHA: BOHH MPHUIIBUAIIYIOTH JT03PiBaHHS, IiJBUILYIOTH MPOXYKTUBHICTH Ta
MIOJIMIIYFOTh SKICTh YPOKalo, MMOKPAaIIyoTh agantaTuBHicTh (Yang et al., 2016).

BaxnuBUMH OBOYEBMMHM KyJIbTypaMH € KapTOIUIA Ta TOMard. BoHm 3aiiMaioTh 4iibHE
aKTyaJIbHUM.

VY Bereraniitanii nepion 2022 poxy mpoBommiau mociuimkeHHs B COI' «bepxxan I1.I»
c. TopbaniBka BinHUIBKOI 00NacTi Ha HacaPKEHHSIX TOMATiB TiOpuay XarmiHeT Ta KapTOIuTi
copry Cante. Pociman o6pobmsmn inribiTopamu pocty 2-XEDK, EW-250 ta CCC-750 3a
JIOTIOMOTO0 paniieBoro onpuckyBaua CO-12 «Marolex». Ilnoma gocmigHux TUTTHOK 33 M2,
MTOBTOPHICTH IT’ATHKpaTHa. Mopdooriyai moka3HUKH BuBYau KoxkHi 10 griB. [Inomny mwcTtkiB
BH3HAYaJ M METOIOM BHUCIUkH. BMicT cymu xmopodisiB BU3Hauanu y CHUpid peYOBHHI JIHCTKIB
cnekrpodoTomMeTprudHIM MeTomoM Ha crekrpodoromerpi ULAB 102UV y m’satupa3osiid
moropHOcTi (Latimer, 2010). Onepxani Marepianu 00poOIeHi CTATHCTHYHO Ta 3a TOTIOMOTOO
KOMIT FOTepHOI mporpamu “Statistica — 6,1 (Van Emden, 2008).

Bcranosnero, o peTapAaHTH TalbMyBajH JIHIHHUN PICT POCIMH TOMATiB Ta KapTOILII.
Haii6inpm cyTTeBO 3MeHIIyBanacs BcoTa pociuH 3a 00podku 2-XE®DK (19 ta 43%). EW-250
301IBITyBaja KUTBKICTh JUCTKIB Ha pociuHi, a 2-XE®K 3menmrysana. PerapmanTu 30inp0ryBamm
KUTBKIiCTh JINCTKOBUX IUTACTHHOK Ha JUCTKY, a 2-XE®K 3MeHtIyBana ix B pOCIHH TOMATiB Ta HE
3MiHIOBaJa y KapTOILTi.

BaxnuBuM MoOp(OMETpHYHNM ITOKa3HHUKOM, IO CYyTTEBO BIUIMBAE HA NPOXYKTHUBHICTH
pocmuH € tomia JuUcTKoBOi mosepxHi (Yan et al., 2015). IlpoBeneHMMHU HOCITIIKEHHIMHI
BCTaHOBJEHO, 0 32 EW-250 3pocTana miorma iucts, a micis 00pobku 2-XEDK — 3mMenmryBanacs.

Yei inribiTopu ribepemniny 301MbITyBaIH BMICT XJIOpodiiB y mucTkax. HalicyTTeBimie BMicT
MIrMEHTIB 3pocTaB 3a 00pooku EW-250, a HatiMenre micis 3acrocyBanHs 2-XEDK. Ontumizamis
JIFCTKOBOTO arapary 3a Aii ycixX iHTi0iTOpiB pOCTy Ta MiABUIIEHHS BMIiCTY XJI0podity 3a 00poOKH
BIUTMHYJIH Ha MIPOAYKTHBHICTD KYJIBTYP.

OnTuMizamis CTPYKTYpH JHCTKOBOTO amapary 3a oopooku EW-250 mimumryBama macy
CyX0l PEYOBHHH IiJI01 POCIUHHU B 000X KynbTyp, a 2-XE®DK — 11 3HMKyBana. OxHoyacHO 3a mii
EW-250 36inmpuryBanacst Maca cupoi pedoBHHH IIOAIB TomaTiB Ha 31% Ta Oyns0 kaprorut —
Ha 29%. icnsa 3acrocyBanns CCC-750 cmocrepiranacs TeHOeHIIS 10 3pocTaHHs, a 2-XEDK
3HIKyBaJa LeH mokasHuk Ha 11% y KynsTypu Tomary i Ha 7% y KynbTypH KapToruti. KinbkicTs
IUTOAIB Ha pOCiHHI ToMaTiB Ta Oynb0 y kaprormii 3a 06pobku EW-250 3poctana Ha 59 1 51%,
a micns 3actocyBaHHS CCC-750 immosimao Ha 23 1 22%. 2-XE®K 3HmMKyBama KiTbKiCTh
TOCIIOZIapChKO IIIHHUX OpraHiB 000X KyasTyp Ha 9 Ta 13%.

Koaod6osuu L., boiiko A., KaBysinu 51., Makap O., Pomaniok H.
GEHOJIBHI CITOJIYKU EKCTPAKTY CHAMERION ANGUSTIFOLIUM L.

Jlveiecokuii Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: ivanna.zholobovych@Inu.edu.ua
Zholobovych 1., Boyko A., Kavulych Ya., Makar O., Romanyuk N. PHENOLIC SUB-
STANCES OF CHAMERION ANGUSTIFOLIUM L. EXTRACT. Chamerion angustifolium L.
(syn. Epilobium angustifolium) extracts are enriched with polyphenols, have antioxidant, anti-
inflammatory, antibacterial and antiviral properties. The aim of the work was to determine the
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quantitative content and qualitative composition of phenolic compounds in water-alcohol extracts
obtained from dry John’s wort. The total content of phenolic compounds in water-alcohol ex-
tracts of C. angustifolium was 14.72+0.44 mg GAE / g DW. TLC plate visualisation in UV after
development with aluminum chloride revealed four distinct chromatographic zones: Rf=0.17,
Rf=0.28, Rf=0.34 and Rf=0.83; and the rutin zone (Rf=0, 55) as standard. Further research will
be aimed at finding the most effective way of extracting phenolic compounds while maintaining
the high-quality composition of the extracts.

OpHuM 13 3aBAaHb Cy4acHOi O010JIOrii POCIHH € MONIYK HOBHX OIOJOriYHO aKTHBHHUX
PEYOBUH, OCOOJIMBUI CTAHOBJIATH PEUOBMHHU 13 MPOTHBIPYCHUMH BIIACTUBOCTSMHU. UWCIEHHI
HayKoBi myOuikamii cBiuaTh Mpo MPOTUBIPYCHY aKTHBHICTh (PEHOJBHUX CIIOJYK POCIMHHOTO
noxopxeHnst (Li et al., 2017; Chojnacka, 2021; Kowalczyk, 2021; Srinivasan, 2022). Ekcrpaktu
Chamerion angustifolium L. (cunonim Epilobium angustifolium) 36araueHi mosmieHOIaMHU,
MaroTh AHTHOKCHJIAHTHI, MPOTH3alajbHi, aHTUOAKTEpiaJbHI Ta NPOTHBIPYCHI BIACTHBOCTI
(Dreger et al., 2020; Kamkin et al., 2022).

Mertoro poboTu Oyi0 BU3HAYEHHs KIIBKICHOIO BMICTY Ta SIKICHOTO CKIany (eHOJIbHUX
CIIOJIYK Y BOJIHO-CIIUPTOBHX EKCTpPaKTaxX, OTPUMaHMX i3 cyxol TpaBu iBaH-uato, Chamerion
angustifolium L., 310paHoi BiiTKy 2022 poky. 3arajbHuii BMICT ()eHOJIBHUX CIIONYK BH3HAYAIH
crniekrpodoromeTpruHo 3 peaktiBoMm Domina-Yekonprey. KaniOpyBanbHy KpuBy OyayBayiu 3a
raJloBOIO KHCJIOTO. SIKICHMIT cKlas ()eHOIBHUX CHOIYK JOCHTIPKYBAIN METOJJOM TOHKOIIIAPOBOT
xpomarorpadii (TILIX) 3 BukopucTanusam miactuHok Merck i3 mapom okcuny amowminiro F,.
Sk craHIapT BUKOPUCTOBYBAJIM PYyTHH. XpoMarorpadyBaid B CHCTEMI PO3UMHHUKIB: n-OyTaHOI
: alieraTHa KHMCJOTa KpwkaHa : Boza (v/v 4:1:2). Ilicns xpomarorpadyBaHHs Ta BUCYIIyBaHHs
XpoMaTorpamu neperisiaanu B YO- citii. J[o1aTkoBo A MPOSIBICHHS BUKOPUCTOBYBaIH 5%-T0
QITFOMIHIN XJIOPH/I.

BcraHoBneHo, 110 BMICT (DEHONBHUX CIONYK Yy BOJHO-CHMPTOBHX ekcrpakrax C.
angustifolium cranoBuB 14,72+0,44 Mr-exB. rajoBoi KUCIOTH / T' CyX. ped., 110 y3TOIKYEThCS
3 nanumu Jditeparypu (Deng et al., 2018). Ilepermsny TIIX miactuHku B ynsrpadioieToBoMy
CBITJII ITiCJISt TIPOSIBIICHHS 32 JIOTIOMOTO0 aJIFOMIHIil XJIOPHY, T03BOJIUB BUSBUTH YOTHPH YITKUX
xpomarorpadiyaux 3ouu: omHa OmakutHa (Rf=0,17), omna xosra (Rf=0,28), poszramosani
HIDK4e piBHS 30HU pyTHHY (Rf=0,55), onna cBitno-3enena (Rf=0,34) Ta onHa OnakuTHO-3eseHa
(Rf=0,83) po3mileHa BHIle piBHS 30HW PYTHHY. [IeHTHU(IKYBaHHS LUX CHONYK — 3aBIaHHS
HalIMX MalOyTHIX IociiukeHb. [oganbii AOCHiIKEHHS TakoXK OylTyTh CHPSMOBaHI Ha MOLIYK
Hae(heKTUBHIIIOr0 Crnocol0y eKcTparyBaHHs (EHONBHUX CIHONYK i3 30epE)KEHHSIM SKiCHOTO
CKJIaJly €KCTPAKTIB.

Kaumap O., Koounneuska M.

BIIUB 3ACOJIEHHS TA CAJIILIMJIOBOI KUCJIOTU HA AKTUBHICTh
OKHCJIIOBAJIBHUX ITPOLIECIB Y ITTIPOPOCTKAX PAUTPACY
Jlvsigcokuil HayionanvHull yrieepcumem imeni leana Opanka
eyn. I pyuescoroeo 4, m. Jlvegis, 79005, Yrpaina
e-mail: kachmarolga.2017@gmail.com
Kachmar O., Kobyletska M. INFLUENCE OF SALINITY AND SALICYLIC ACID
ON THE ACTIVITY OF OXIDATIVE PROCESSES IN RYEGRASS SPROUTS. The effect
of salinity on plants is one of the most widespread adverse factors. It causes damage to the cell
membrane, as a result of which the metabolism is disturbed. Such changes lead to an inefficient
use of water by the plant, a decrease in the intensity of transpiration and a change in the content
of chlorophyll in the leaves and, as a result, a change in the intensity of photosynthesis and the
stimulation of the formation of reactive oxygen species (ROS), which leads to growth retardation.
The concentration of ROS is influenced by phytohormones, in particular salicylic acid (SA). It
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was found that SA affects the generation of ROS, and also induces an increase in the activity of
antioxidant enzymes, causing intracellular changes in the antioxidant system in the plant body. It
is believed that the intracellular metabolic changes in the plant organism caused by SA are impor-
tant for the adaptation of plants to further stress loads.

Paiirpac abo mnaxuTHuus OaratopiuHa (Lolium perenne) — TUIOBHI IPEACTABHUK
3nmakoBUX pocivH. Lle 6araropiyHa TpaBa, sSIKYy BUPOILYIOTh Ha CHJIOC 1 SIK IOKPHBHY KYJIBTYPY.
Moro Takox BUPOLLYIOTh SIK JEKOPATHBHY TPaBy. BHpi3HA€ThCA CBOIM LIBUIKMM YKOPiHEHHSIM
1 Jly’)ke BHUCOKOIO 3/IaTHICTIO IO BiJHOBIEHHs. KyNbTHBYIOTH 1 HaTypalli3ylOTh Y BCbOMY CBITI,
1100 10rOMOrTH cTabini3yBaTH IPYHTH Ta 3amolirtu ix eposii. OnHak Ha POMIOYMX IPyHTaX
BiH MOXKE KOHKYPYBaTH 3 PiIKICHUMH TpaBaMH 1 IIBUIKO MTOUIMPIOBATHUCH. [IMIIOK 1€l pociuHu
BUKOPUCTOBYIOTb B SIKOCTI aJIepreny, sIkuid BXOJIUTB JI0 CKJIaly TpenapariB iMyHO010J0T14HOT fii.
Paiirpac He BUTPUMYE ITOCYXH 1 MOPO3iB, 0COOIHMBO Y OS3CHIXKHI 3UMH; HE CTIHKUH 10 3aTOTUICHHS
(KoGiB, 2004).

HepauioHanbHuii BIUTUB JIOAMHHE HA IPYHTH 4acTO MPU3BOAMTH JJO HEraTUBHUX HACIIKIB,
OIIHUM 3 SIKMX € 3acoyieHHs. Jisi 3acoNieHHs Ha POCIUHU € OJHMM 3 HaWOUIbII MOIIMPEHUX
HECTIPUATINBHUX YMHHHKIB. J[0 HaifHeOGE3MeUHIlNX BiIHOCATh 3aCONEHHS XJIOpHAAMH. VoHH
XJIOPY JIETKO ITPOHUKAIOTh B KIIITHHU POCJIMH Ta HAKOIIMYYIOThCS B HUX. Lle BUKIMKae ypakeHHs!
KJIITUHHOT MeMOpaHH, BHACIIZIOK YOT0 BUHHKAIOTH MOPYILEHHS B 0OMiHI pedoBHH. Taki 3MiHM
NPU3BOAATH 10 HEEKOHOMHOIO BHKOPHCTaHHS BOJAW POCIHMHON, 3HIIKEHHS IHTEHCHBHOCTI
TpaHcmipamii Ta 3MiHM BMICTY XJIOPOQUITy B JIUCTKaxX Ta, sIK HACIINOK, 3MIHM IHTEHCUBHOCTI
¢dorocunresy (Xynoneesa, 2018) i ctumyntoBaHHS yTBOpeHHs! akTUBHUX (opM kucHio (ADK),
110 CIPUYKHIOE crioBUIbHEHHS pocTy (Davenport, 2000). Ha xonnentpaniro A®K BrunBamoTh
¢itoropmonu, 30kpema camimiosa kuciora (CK). Beranosieno, mo CK akTuBye reHepaitito
ADK, a TakoX IHAYKYE MiIBUILIEHHS aKTMBHOCTI aHTUOKCHIAHTHHX (DEPMEHTIB, BUKIMKAIOUH
BHYTPIIIHBOKJIITUHHI 3MiHH aHTUOKCHJIAHTHOI CHCTEMH Y POCIMHHOMY OpraHiami. BBaxaroTb,
110 BHYTPIIIHbOKITITHHHI 3MiHH MeTa00i3My B POCIMHHOMY opraHi3mi, Bukiukati CK, Maiots
B)KJIMBE 3HAYCHHS JJIsl aanTaliii poCcivH JI0 MOJAJBIIUX CTPECOBUX HaBaHTaxeHb (MaMeHKo,
2014). A®K, 1110 yTBOPIOIOTHCS 33 YYACTIO CHIOTCHHOTO a00 €K30I€HHOr0 CailuIary, MPHYETHI
JI0 PI3HOMAHITHUX 3aXHUCHUX PEaKI[iil, BAXIIMBUX HE JIMIIIC I KOMIICTCHTHOI BIAMOBIAI POCIHH
Ha IaToTeHH, a i U1 GOpMYBaHHs CTIHKOCTI 10 a0l0THYHUX CTPECOPIB, HAIIPUKIIA, COILOBOTO i
terutoBoro crpecis (Konymaes, 2010).

Mertoto gociiiKeHHst 0yJ10 BU3HAYUTH BMICT MalloHOBOTO Juaibaeriny (M/IA) y pociuHax
paiirpacy 3a il 3acojieHHsS 1 CailMIOBOI KHUCJIOTH Ta NpOaHai3yBaTH BIUIMB YHWHHHUKA Ha
pocnuHHui opranizM. O0’exToM JoCiipKkeHHs1 OyB paiirpac. [TonepenHbo HaCiHHS 3aMOYyBaJH
y BoAIi (KOHTPOJIB) Ta po3uunHi caninmwioBoi kucioru (0,05 MM) (nociix) yIpomoBK TpbOX TOAKH,
HOTIM IPOPOLILYBAJIH 32 3araIbHOIIPUHHATOI0 METOAMKOIO B TepMocTari. Ha 4-Ty 100y npopoctku
nepecapKyBaid B TOPIIUKY 3 mepiritoMm. Pociuau monuBanu Bogaumu po3unHamu NaCl (0,1M;
0,22M), y KOHTPOJIbHI BapiaHTH BHOCHUIIU TOXHUBHUI po3unt KHomna. MopdomeTpuyHi HOKa3HUKH
BU3HAYaIM 33 CTaHAapTHUMH Meropamu. Bmict MJIA BusHayanu crekTpodOoTOMETPUYHO.
Bumipwu 3nificHioBanu Ha ¢aszax 1-ro, 2-ro, 3-ro i 4-ro JUCTKa, Y 5 OOCHITHUX TPyIHax POCIUH
paiirpacy. Yci eKCriepuMeHTH 31HCHIOBAIM Y TPUKPATHII MOBTOPHOCTI.

VY BiNoBib Ha Pi3HI CTPECOBI BIUIMBU y KJIITHHAX POCIWH BiAOyBaeThCs 301IbLICHHS
BMicty M/IA, 1110 TTOB’s13aHO 3 aKTHBALI€I0 BIIbHOPAJUKAIbHUX peakiiid. TakuM 4MHOM, BMICT
MJIA Moxe ciayryBaTH IOKAa3HUKOM aKTHBHOCTI OKHCIIIOBAJIBHHX IIPOLECIB, 3YMOBICHHX
kucHeBumu paaukanamu (Ilanac, 2006). IlpoBeneni mocnifkeHHs MOKa3ajd, MIO Ha BMICT
MAaJIOHOBOTO JAMAJIbJICTIy Y POCIMHAX PAUrpacy CyTTEBO BILUTMBAE 3MiHa KoHeHrparii NaCl. [Tpu
MiIBHIIEHHI BMICTY XJIOPHAIB y cepeaoBuii 36inbimyersest BMict MJIA. Horo HarpoMapkeHHs
cBimuuTh npo iHnTencudikamito [10JI Ta nopymeHHs HUTICHOCTI KIIITHHHUX MeMOpaH. HaiiBuii
nokaszHuku BMicty MJIA 3adikcoBaHo y TpyIi poCiHH, A€ IJisl 3aMOYyBaHHSI BUKOPUCTOBYBAJIH
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Boxy, a st moimBy 0,22M NaCl. MopdomeTpryHi MOKa3HUKH IIUX POCITHH Oy HIKINMHU Ha
BCiX (pazax poCTy IIOAO IHIIUX MOCHIAHUX BapiaHTiB. Y KOHTPOJBGHOMY BapiaHTi, AJIS TIOJIUBY
SIKOTO BUKOPHCTOBYBaJM NMOXUBHUH po3unH KHoma, BMict MJIA He 3a3HaBaB CyTTEBHX 3MiH
Ha BCiX (pa3ax OOCTIMKEHHS, a MOPPOMETPUYIHI MOKA3HUKH ITarOHA CYTTEBO IEPEBAXKAIOTH IIi
MMOKAa3HUKH Y IHIIUX MOCTiAHUX rpymax. HaiiGimemry cridikicts mo mii NaCl BcraHOBIEHO Y
pOCIHHAX, JUI 3aMOYyBaHHS HACIHHS SIKMX BUKOPHCTOBYBAIH CATIIMIOBY KHCIIOTY, HOPiBHIOIOUH
iX 13 TMOKa3HUKaMHU iHIIOi IOCIHITHOI TPYIH, A€ BHKOPHUCTOBYBAIM BOAY. Taka 3aKOHOMIpHICTP
CrocTepiraeTscs Ha Beix (azax pocty. MoppoMeTpuuHi OKa3HUKH TAKOK OylTd OUTBIIUMHU Y
pocmuH B rpymi, Ae BukopuctoByBamu CK. OnepikaHi pe3ynbTaTi CBiI4aTh, IO OKCHIATHBHUHA
CTpec, CIpPUYMHEHHH 3pocTaHHAM KoHIeHTpamii MJIA, BHacmimox BrumBy NaCl, moxHa
HelTpamizyBaru 06pookoro CK. Otxke, CK mo3uTHBHO BIUIMBAE Ha MeTabOJIi3M POCIHH 32 YMOB
COJILOBOI'O CTPECY, 3MEHILYIOUM HarpoMapkeHHs MJIA.

Kyuipka A., Koouiaenbka M.

JOCIIIXEHHS AJTEJIONATUYHUX BJIACTUBOCTEN HACIHH S
IHBA3VBHUX BUAIB POCJIMH
Jlvgiscokuti Hayionanvhuti ynigepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: nkuchirkal @gmail.com

Kuchirka A., Kobyletska M. STUDY OF ALLELOPATHIC PROPERTIES OF SEEDS
OF INVASIVE PLANT SPECIES. Allelopathy of plants is one of the most important and
characteristic forms of chemical connection and interaction of phytocenosis plants. The mutual
influence of seeds of invasive and agricultural plant species on seed germination was studied;
morphometric indicators of seedlings and the content of phenolic compounds in seedlings. The
results of this study showed a decrease in seed germination and a decrease in the length of roots
and shoots in narrow-leaved lupine (Lupinus angustifolius), seed rye (Secale cereale), oilseed
rape (Brassica napus L.) under the influence of seeds of invasive plant species. However, by
determining the content of phenolic compounds, the highest index was established in the seedlings
of seed rye (Secale cereale). It was found that among the studied plant species, the highest content
of dry matter was in the roots of the seedlings of narrow-leaved lupine (Lupinus angustifolius),
while the largest mass was characterized by the seedlings of garden radish (Raphanus sativus
Pers). In general, the seeds of the investigated invasive plant species were characterized by low
germination and weak seedling development. To establish correct conclusions, it is necessary to
repeat research.

Aunenonaris pociuH - OfHA 3 HaWBaXJIUBIIIMX 1 HalXapakTepHIIIHX (GOpM XiMIUYHOTO
3B’S3KY 1 B3aeMomii poCiauH (DITOLECHO3Y, BaXIWUBHI YHMHHUK, 110 BHU3HAYa€ HOrO BUIOBHIM
CKJIaJl, YUCENbHICTh MOMYJALiM, CTPYKTYpy 1 NPOAYKTHBHICTb. Takuil THI B3a€MOIl MOXKHA
MMOMITUTH CEepell YUCICHHUX BHIIB POCIIHH, 30KpeMa, KoHiomuHa jyuna (Trifolium pratense),
penucka roponHs (Raphanus sativus Pers.), pimak omiduauit (Brassica napus L.), &uto
nociBHe (Secale cereale), monuu By3sKonmucTHi (Lupinus angustifolius), 110 BIIHOCATHCS 110
CLIIbCHKOTOCIIONAPCHKUX BHIIB POCIMH. BomHOoYac ajenonaTiyHWi BIUIMB BIACTHBHHA TaKUM
BHIAM pOCIIMH SK OOpIIIBHHUK COCHOBChKOrO (Heracleum sosnowskyi Manden.), 31uHKa
OJHOpIYHA, CTEHAKTHC OMHOpPIuHUil (Stenactis annua), 30J0TYNIHUK KaHaaChkuil (Solidago
canadensis), K1 € IOTEHLIIHO IHBA3MBHUMH BUJIAMH.

IIpoTe ocHOBHOIO MMPOOIEMOIO AJTOXTOHHUX BHUJIIB € 3AATHICTB J0 €KCIAHCIT (PO3IUpPEHHS
apeaily), BOHH PO3IOBCIO/KYIOTBCSI MPUPOJAHUM IUISIXOM, ab0 3a JOMOMOTOI0 JIFOAWHH, U
CTaHOBJIATH 3HAYHY 3arpo3y JJIst GIIOPH i hayHH IEBHUX €KOCUCTEM, KOHKYPYIOUH 3 aBTOXTOHHUMHU
(maBHIMH) BHAaMH 3a CKOJOTIYHI Hillll, a TAKO)K CIPHYMHSIIOUU 3aruOeib MICICBHX BHIIB.
Criuparo4uch Ha 110 MPoOIeMaTHKY OyiI0 MPOBEACHO BiAMOBIIHI TOCIIIKESHHS 1010 BUSBICHHS
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XapakTepy BIUIMBY iHBa3UBHHX BHIIIB POCIUH YHACIIIOK BUAUICHHS HIMH O10JIOTIYHO aKTHBHUX
CIIOJYK - KOJIHIB.

Tomy MeToro Hamoi poOOTH OyJI0 AOBECTH iCHYBaHHS XIMIYHOTO B3a€MOBILIMBY POCIHH
VHACTIIOK BHIUTCHHS HUMH ()i310JIOTIYHO aKTUBHUX pedoBHWH. /s mporo Oyino MpoBEAeHO
HU3KY €KCIEPHMEHTIB, 30KpeMa JOCIHi/KyBajJl B3a€MOBIUIMB HACiHHA 1HBa3WBHHUX Ta
CLIBCHKOTOCTIONAPCHKUX BHIIB POCIMH HAa CXOXKICTh HACIHHSA, MOP(GOMETPUYHI MOKAa3HUKH
TIPOPOCTKIB Ta BMICT Y HUX (P€HONBEHUX CIONYK, SIK 010JIOTIYHO aKTUBHUX PEYOBHH, K1 BiIITpaIOTh
BaXJIUBY POJIb B ajienomnaTii. 3 METOI0 JOCHI[HKEHHS B3a€MOBIUIMBY HACIHHS 1HBa3WBHUX Ta
CUIBCHKOTOCTIONIapPCHKUX BHIIB POCIMH HA CXOXICTh HAciHHSA Opaju ABa CKIAJCHHX DPa3oM
MIPEAMETHUX CKJIa, 00ropTaIy 3BOJIOKEHUM JUCTIIIHOBAHOIO BOJOIO (DLIBTPYBAIIEHAM IAIIepoOM
i momimanu y damku Ilerpi. Ha yrBopeHe mimBumieHHs poskmamanu no 10-20 HaciauH (Y
3aJIe)KHOCTI BiJI pO3MipiB) IBOX BUAIB POCIIHH y pi3HUX KoMOiHaIisX. BapianTu mocmimpkeHs Oymm
TaKUMU: OOPIIiBHUK + KHUTO, OOPIIIBHUK + pilak, OOPIIIBHUK + peancka, OOPIIIBHUK + JIFOITNH,
OOpIIiBHUK + KOHIOIIMHA, 3TMHKA + )KHUTO, 3IMHKA + pillaK, 37IMHKA + peIUCKa, 37THHKA + JIFOTIHH,
3MMHKA + KOHIOUIMHA, 30JI0TYIIHHK + XHTO, 30JIOTYIIHHWK + piMaK, 30JIOTyIIHUK + penucKa,
30JI0TYIIHUK + JIFONUH, 30JIOTYIIHUK + KOHIOMHNHA. OKpeMO MpOpOIIyBaId HACIHHSI KOKHOTO
i3 JOCITIKYBaHUX BHUIIB (KOHTPOJb) Ta Yepe3 TIKACHB IiIPaXxOBYBAIH KUTBKICTh MPOPOCIIOTO
HACIHHA Yy IOCTIIHUX 1 KOHTPOJBHHUX BapiaHTax. Pe3ympraTH mbOTO IOCIHIIKEHHS ITOKa3aH
3HIDKCHHSI CXOXKOCTI HACIHHS 1 3MCHIIICHHS JOBKWHHI KOPEHIB 1 ITATOHIB MPOPOCTKIB Y JIIOMUHY
By3bKONUCTOTO (Lupinus angustifolius), »uta mociBHOTO (Secale cereale), pimaky omiitHOTO
(Brassica napus) i BIUINBOM HACiHHS iHBa3WBHHUX BHIIB POCIUH.

[Ipore Bu3HA4YEHHSM BMICTy ()CHOJIBHMX CHONYK HAWBUINUA ITOKa3HUK BCTaHOBIIECHO
Yy TPOPOCTKAX >KHUTA MOCIBHOTO (Secale cereale). BusiBineHo, IO cepel AOCTIHKYBAaHUX BHUJIIB
POCIMH HaiBUIIMM BMICT CyX0l PEHOBHHHU OyB y KOPEHSX IPOPOCTKIB JIIOMHHY BY3bKOJIHCTOTO
(Lupinus angustifolius), BogHOYAC HAHOLTBIIO MAaCOI0 XapaKTEPH3YyBAIUCH IPOPOCTKH PEAUCKH
roponHboi (Raphanus sativus). 3aranoMm, HACiHHA JOCITIKYBaHHX iHBa3WBHUX BUIIB POCIHH
BHPI3HSIACH HU3BKOIO CXOXKICTIO i CTa0KUM PO3BHTKOM MPOPOCTKiB. [IpHYImHOIO 1IBOTO MOXKeE
OyTn BiK HaciHHA (MUHYIIOpiYHE), OCKUTBKM y 3HAYHOI KUTBKOCTI BHIIB POCIHH IIi€i TpymH
HaCiHHS MOXe Oy TH XKUTTE€3aTHUM YIPOAOBXK KUTBKOX poKiB. ToMy /U1l BCTAaHOBJICHHS KOPEKTHUX
BHCHOBKIB € HEOOXiTHICTh MOBTOPUTH JOCIiKSHHS.

PaeBchka L., IlloroJies A.

E®EKTU I'EHIB E HA TIOKA3HUKH POCTY TA PO3BUTKY COI
B YMOBAX PI3HOI TPUBAJIOCTI JIHA
Xapkiecvkuti Hayionanvhuti ynieepcumem imeni B.H. Kapazina
m. Ceoboou, 4, Xapxis, 61022, Vkpaina
e-mail: i.m.rayevska@karazin.ua

Raievska 1., Schogolev A. EFFECTS OF E GENES ON GROWTH AND DEVELOP-
MENT OF SOYBEAN UNDER DIFFERENT DAY LENGTHS. The aim of this work was to
investigate the role of four maturity genes (E1 through E4) on the yield components, seed quality
and on phasic development near isogenic by E genes lines of soybean (Glycine max (L.) Merr.).
The results of the study showed that soybean development processes under conditions of different
day lengths depend on the dominant/recessive state of the main maturity genes. In addition, the

response to the photoperiod depends on certain combinations of genes.

Cosi € KOPOTKOJIEHHOIO Ta TEIUIONIOOHOI0 POCIMHOIO, 3 ITUM TIOB’SI3aHO OOMEKEHHS
Jiara3oHy BUPOLIYBaHHS IIi€l KYJIBTYpH Ta BIUIMB Ha TakKi arpOHOMIYHI XapaKTEPUCTUKH SK
BpOXKaii, KUTbKICTP Ta sIKicTh HaciHHs (Zhang, 2020). ¥V coi renu £ BiANOBIIAIOTH 32 4y TJIMBICTh
10 TpuBaiiocti potonepioay (Xia, 2012). JlominanTi anemi E17, E3, Ta E4, TOMOBKYI0OYH TEpPexisa
POCIHH €Ol 10 IBITIHHS B YMOBax JIOBIOTO JHS i MPUCKOPIOIOTH IIEPeXij 10 BITIHHS B YMOBAaX
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KOPOTKOTO JHS, IIPOTE PEIICCUBHI aJielli X TeHIB CKOPOUYIOTh MEPiof Mepexoay 0 IBITiHHA B
yMOBax MPHUPOAHOTO J0Broro aus (Xu, 2013).

O6’exToM mociimkeHs Oymu Maibke i3oreHHI 3a reHamu E miHii coi (Glycine max (L.)
Merr.) copry Clark, 1100’ s13H0 HagaHi HarioHambHUM IEHTPOM T€HETHYHUX PECYPCiB POCIHH
VYkpaiau. ¥ po6oti Oy BukopuctaHi kopotkoneHHi JiHii: copt Clark (e/E2E3E4), ninis L63-
3016 (elE2E3e4), ninis L80-5879 (Ele2e3E4) Ta poTonepiogmaHo HeHTpanbHi MiHII — L63-3117
(ele2E3E4), L71-920 (ele2e3E4). Bei mociimkeHi JiHil col He Binpi3HsAmMCs 3a cTaHoM ES Ta
E7 TeHiB CTUIIIOCTI Ta Malll HACTYTIHY iX KOMOiHaIito eSE7. [1oIp0Bi TOCIIIKEHHS TPOBOIIITH
Ha JOCTITHUX NUTTHKAX Kadenpu ¢izionorii Ta 610XiMii pOCIHH i MiKpoopraHi3MiB XapKiBCHKOTO
HaIioHaNMBHOTO yHiBepcuTery iMeHi B. H. Kapasina mpotsirom BereraniiiHoro mepioxy y 2018-
2019 ta 2021 pokax. [1o ¢a3u TpeThOTO CIIPaBKHBOTO JINCTKA POCIUHU BUPOIIYBAJIH B YMOBaX
npupoxHoro ¢otomnepiony (16 romun), motiM mpotsrom 14 ni6 Ha KopoTkomy nHi (9 rommh),
IIPM HAaKpUBaHHI CBITIOHETIPOHMKHMM MaTepiajoM. Bu3Hadany HacTyNHI MOKa3sHUKH: TEMITH
PO3BUTKY POCIHMHH; MOKA3HUKH MPOAYKIIIIHOTO Mpolecy: KUIbKicTh 000iB, KiINBKICT Ta Maca
3epeH 3 pociuHE Ta Maca 1000 3epeH; 0ioXiMi4HI TMOKa3HWKHA HACIHHS: BMICT BYTJICBOZIB,
3arajJbHOTO a30Ty Ta JKMpPiB. BH3HAYEeHHA NMPOBOIMIN 3a 3araJbHONPHHHATUMH METOIUKAMH
(€pmaxoB Ta iH., 1987).

PesynbraTu qocmimpKeH s TOKa3alli, II0 TOJIOBHI TeHH Yy TIIMBOCTI 10 TPHBAJIOCTI CBITIIOBOTO
IHS MaJd PI3HUH CTYIHB MPOSBY B KIIMATHYHUX YMOB BHPOIIYBaHHS XapKiBCBKOI OOJACTi.
HowminantHi renn E1, E2, E3 TonoBXyBaJIH CTPOKH IIEPEXOIY POCIIHH COi IO IIBITiHHS, 1 TPHBANICTh
(a3 micns IBITIHHS 32 YMOB BIDIMBY JOBroro ¢oromepiomy. JomiHaHTHWIA anens E4 He MaB
CYTT€BOTO BIUTHBY Ha CTPOKH IIBITIHHS Ta CTPOKH IPOXOMKEHHS (a3 micis nBiTiHAA. JloMiHAHTHHN
anens rera £/ maB omiOHui epext 1o cymicHoro edekry aneneit £2 i E3 y CTpokax mepexomy 10
uBiTiHAA. OfHAK CJiJ 3a3HAYUTH IO JIiHiSA 3 JOMIHAaHTHUM aieneM E/ nemo ckopodyBana ¢asu
UBITIHHS Ta HAJIUBY HACIHHS B YMOBaX KOPOTKOro (horomepiony. ['eHn ayTnuBOCTi 10 poTomepiony
BIUIMBAJIA HAa CTPYKTYpy Bpokaro. B mimomy MokHa cka3aTu, 0 AoMiHaHTHI anem E2 E3 Ta
E4 3MenHmryBany oka3HUKHA MacH HaciHHA Ha pociuHy Ta Macy 1000 HaciHWMH 3a YMOB BILUTUBY
TIPUPOTHOTO JTOBroro AHsA. JIOCHiKEeHi TeHH 10 Pi3HOMY BIUTHUBAIH Ha O10XIMIYHUH CKITa HACIHHS
coi. Tak miHil 3 omiHaHTHUMH anensvu E1, E2, F4 Manu BUIIAN BMICT KPOXMAITIO Ta MEHIITHN
BMICT 3aTrajibHOTO a30Ty y HAaciHHi 3a YMOB J0Broro ¢oromnepiomy. JIiHil 3 JOMiHAHTHUMH aNEIAMH
El, E2, E3 Bupi3HIHCS 3MEHIIICHHS BMICTY KHPIB Ha JJOBITOMY JHi.

TakuMm 4MHOM, BH3HAYCHHS BIUIMBY I'€HOTHITy HAa TEMIIM POCTY Ta MOKA3HHKH BPOXKAIO
coi Moxe OyTH KOPHCHUMH ISl 10OOpY COPTIB COi MPOIOBOIBYOTO HANPSMKY, aJallTOBAHUX i
KJIIMaTH9HI YMOBH BHPOIIYBaHHA y XapKiBChKiil 00macTi.

Caao 10., Mamuyp O.
AJIEJIOITATUYHI BJIACTUBOCTI CIJIbCBKOT'OCITIOJJAPCBKIMX POCJIMH

Jlveiecokuti Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: yuliasalo333@gmail.com
Salo Y., Mamchur O. ALLELOPATIC PROPERTIES OF AGRICULTURAL PLANTS.
Allelopathic relationships between plants, caused by the release of physiologically active sub-
stances are of great interest, because they are prerequisites for the formation of effective bioceno-
ses. The formation of allelopathic interactions between plants continues throughout the vegeta-
tion and increases during plant aging. An allelopathically active crop can potentially be used for
weed control by planting a variety with allelopathic properties, thereby reducing the rate of use of
synthetic herbicides. Crops such as wheat, rye, emmer wheat, barley, buckwheat, soybean have
significant allelopathic potential to control weeds, pests and diseases. Our research is planned to
study allelopathic interactions between winter wheat, emmer wheat and soybean plants with the
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aim of establishing their allelopathic potential under the conditions of simultaneous growth at the
initial stages of ontogenesis and under the conditions of the influence of root secretions on seed
germination.

AunenonaTuyHi B3a€EM03B’13K1 MiXK POCIIMHAMH, 3yMOBJICHI BUALIEHHSIM HUMH (1310I0T14HO
AKTHBHHUX PEYOBHH, SIKi BUCTYNAIOTh K 0lOKaTaii3aTop, CTUMYJIIOIOTh BHXIJ HACIHHS 1HIINX
KYJIBTYyp 31 CTaHy CIOKOIO, 3aTPUMYIOTh a00 MPUCKOPIOIOTH PO3BUTOK HACIHHS, MOCHIIIOIOTH
a00 raJbMYIOTh POCTOBI Iporec i GOpMyBaHHS OpraHiB MPOPOCTKA CTAHOBIIATH HEAOHMSIKHIA
iHTEpec, OCKUIbKY € nepeayMoBaMu popmyBaHHs e(heKTUBHUX OiOLEHO3IB.

JocnimpkeHHs: MeXaHi3MiB TaKUX B3a€EMO/Iii Oe31ocepeJHbO MiXk KYJIBTYPHUMHU POCITUHAMH
Jla€ MOXKJTHBICTB ChopMyBaTH e(h)eKTHBHI CIBO3MIHH, & BCTAHOBJICHHS XapaKTepy aeIONaTHIHUX
B3a€EMOJIl MK KYJIBTYpHUMH POCIMHAMH Ta Oyp’sSHaMH JO3BOJSIE YHHKHYTH HaJMipHOTO
BUKOPUCTaHHS TepOiunaiB. DopMyBaHHs aJleJIONAaTUYHUX B3aEMOAIA MiX POCIMHAMHU TPUBAE
BITPOIOBXK YCHOTO JKUTTS POCIMHHU. AJICIIONATHYHA i KOPSHEBUX BUIUICHD ITiJ] Yac CTapiHHS
POCIIMH TOCHITIOETHCS. Biblily TOKCHUHICTh MAIOTh JIMCTKH POCJIMH Ta X BHUIIUJICHHS; MEHIILY —
KOPEHi Ta KOpeHEeBl eKCTpaKkTH; credia 3aiiMaroTh npomixkae craHosuine (Krumsri et al, 2020).

AJenonaTi4Ho aKTHBHY KYJIBTYpY MOTEHLIHHO MOXXHa BUKOPHCTOBYBATH IJIsi KOHTPOJIIO
3a0yp’ssHEHHsI, BUCIBAIOYM COPT 3 aJeJONaTHYHUMH BIACTHBOCTSMH, UM CaMHM 3MEHIIYIOUH
HOPMH 3aCTOCYBaHHSI CMHTeTHUHHX repoOinuais (Cropyoyc, 2017). BussneHo 6arato Kymbryp,
SKi TPONYKYIOTh OTPYHHI Juisi Oyp’siHiB pedoBUHU. CLIbCHKOTOCHOAAPCHKI KYJIBTYPH, TaKi
SK TUICHHLs, )KUTO, 1004, SUMiHb, TpeUKa, COsl, MAIOTh 3HAUHHUW aJeoNaTHYHUI TOTEHIial
st 0opoThOM 3 Oyp’siHamu, IKigHWKamu 1 xBopobOamu ([epes’siHko, 2007). Bimomo, 1o
COPTH EKCTEHCHBHOTO BUKOPUCTaHHS IOBHHHI MaTW BHCOKY aJIENONAaTHYHy aKTHBHICTb, 1100
CTBOPIOBATH Y IOCIBI BIACHUN aJIeNIONATUYHUIA PEXKUM 1 MIPOTUAIATH IPOHUKHEHHIO Oyp’siHIB.
Copram e IHTEHCHMBHOTO BUKOPUCTaHHS Mae OyTH INpHTaMaHHAa HEBHCOKa ajejonaTHyHa
axtuBHicTh (FOpuak, 2000).

ToMy, OHUM i3 TIEPCIIEKTUBHUX HANPSMIB PO3BUTKY aJleJIoNarii € CKPHUHIHT-TECT Pi3HUX
COPTIB 1 PI3HOBHU/IIB KYJIBTYPHHX POCIIMH 3 METOIO BUBYCHHS IXHBOTO aJICJIOMATHIHOTO MOTEHINATY
a0o CTIMKOCTI 10 aNesIonaruiyHo aKTUBHUX pedoBHH (Mukonaiuyk, Koponsosa, 2021).

Hamumu 1OCHiDKEHHSAIMM 3aIlIJaHOBAHO BHUBYEHHS aJIEJIONATUYHUX B3a€MOMIM Mix
POCIIMHAMH TILICHUIII 03MMOT, MOJOH Ta COT 3 METOI BCTAHOBJICHHS iXHBOTO alleNIONaTUYHOrO
HOTEHI[ially 32 yMOB CyMiCHOTO 3pOCTaHHs Ha IOYaTKOBHX €Tallax OHTOTeHEe3y Ta 33 yMOB BILJIMBY
KOPEHEBHX BU/IIJICHb HA MPOPOCTAHHS HACIHHS.

CualocapoBa A., Porau B.

BIUJINB CTUMVYJISITOPIB POCTY HA MOP®OTI'EHE3
I TTIPOAYKTUBHICTH KAPTOIIL
Binnuyvxuii oeporcasnuii neoazoziunuii ynisepcumem imeni Muxaiina Koyrobuncokoeo
gyn. Ocmpo3svkoeo, 32, m. Binnuysa, 21100, Ykpaina
e-mail: stichcherry@gmail.com

Sliusarova A., Rogach V. INFLUENCE OF GROWTH PROMOTERS ON POTATO
MORPHOGENESIS AND PRODUCTIVITY. Treatment of potato plants cv. Sante GK, and
1-NOK increased their height, while 6-BAP decreased the height. 1-NAA, GA, and 6-BAP in-
creased the number of leaves per plant and leaf blades per leaf, as well as the leaf surface area.
6-BAP increased the content of chlorophyll in leaves, GA, decreased it, and 1-NAA didn’t change
it. Changes in the leaf apparatus of potatoes led to an increase in productivity due to the number
of tubers in one clump. The most effective was the use of synthetic auxin and cytokinin.

B ocHOBI (hopMyBaHHS NPOAYKTHBHOCTI CIJIbCHKOTOCIIOAAPCHKUX KYIBTYP 3HAXOASTHCS
MIPOIIECH TOTJIMHAHHS, TPAHCIIOPTYBaHHS, IEPEPO3IIOAITY METa0OITIB Ta 3aCBOEHHS EJICMEHTIB
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MIHEpaJbHOTO JKUBIEHHA. {1 peryisiii NpoxyKUidHHOTrO IMpolecy B MPAKTHII CLIbCHKOTO
roCroJapcTBa BUKOPHCTOBYIOTh CHHTETHYHI peryiasitopu pocty. Cepen HHX HalOLIbLI
3aCTOCOBYBaHMMHU € CTHUMYJSTOpu (Aremu et al.,, 2017), mist AKUX € aHAJIOTIYHOIO HATHBHHM
¢diToropmonam. Bonu 3abe3neuyloTh HOpMalibHy OyTOHI3allil0 1 UBITIHHS, TOCHIIOIOThH
KOPEHEYTBOPEHHS 1 KYILiHHS, MOKPAIYIOTh KiIbKICHI Ta sikicHI nokaszHuku Bpoxato (Khalid et
al., 2016).

Kaprormuist - BakjiMBa OBOUEBa, TEXHIUHA Ta KOPMOBA KyJIbTypa KpaiHu. ToMy JOLiIBHUM
€ BUBUCHHS i1 CTUMYJIATOPIB POCTY Ha PO3BUTOK Ta ITiJBUIICHHS MTPOLYKTHBHOCTI KYJIBTYPH.

VY Bereratiiini nepiogu 2021-22 pokiB AOCIIIKSHHS TPOBOANIIN Ha HACAXKSHHSIX KapTOILTI
COI' «bepxan IL.I'» c. TopbaniBka Binuuipkoi obmacti. Pociuau copry Canrte 00poOssiiu
3a JIormoMoror pauieBoro omnpuckyBada CO-12 «Marolex» crumynsitopamu pocty 1-HOK,
I'K, Ta 6-BAIL Ilnoma nociifHux AinsHOK 33 M%, MOBTOPHICTh M’sATHKpaTHa. Mopdosoriyxi
NOKa3HUKK BUBYaIM KokHI 10 nuiB. [lomny JMCTKIB BU3HAYald METOIOM BHUCIYKH. TOBLIMHY
cTebia B cepe/Hil YaCTHHI BUMIPIOBAIIY IITaHTCHIUPKYJeM. BMICT cyMu XiopodisiiB BU3Ha4au
y CUpiii PEYOBHHI JIUCTKIB CHEKTPOPOTOMETPUUHMM MeTofioM Ha crekrpodoromerpi ULAB
102UV (Shanghai Metash Instruments Co., Kurait) y n’srupasosiii nosropHocti (Latimer,
2010). 3 MeTo BUBYCHHSI BILIMBY PErYJSITOPIB POCTY Ha MPOJAYKTHBHICTD KyJIBTYpH IPOBEICHO
BU3HAYCHHS ypoxkaiiHOCTi. OnmepkaHi Mmarepiaii 0OpoOJIeHI CTaTUCTHYHO Ta 3a JOIOMOTO0
KOMIT foTepHoOi nporpamu “Statistica — 6,1” (Van Emden, 2008).

Hocmimkeno, mo 3a aii 'K, ta 1-HOK cnocrepiranocs 36inbienns niHiiHMX po3MipiB
nocmigaux pociuH Ha 14 ta 10 % imnosigno. Ilpu 3actocyBanni 6-BAIl Bucora pociun
3MeHmyBanacs Ha 11 %.

3a nii 1-HOK, I'K, ta 6-BAIl 3pocTana kinbKicTh JucTKiB (8, 15 Ta 27 %) Ta 1MCTKOBUX
iacTHHOK (32, 17 ta 10 %). BaxnuBum MOppOMETPHUHUM TOKA3HUKOM, 1[0 CYTTEBO BILIMBAE
Ha MPOLYKTUBHICTh CLIBCHKOIOCIIONAPCHKHUX KYJIBTYp € ILUIOIIa JucTKoBol noBepxHi (Ren et al.,
2017). IlposeneHMMH HamMH JOCIIDKEHHSAMU BeTaHoBieHO, mo 3a aii 1-HOK, I'K, Ta 6-BAIl
BiZIOyBaJIOCsl 3pOCTAaHHsI IUIOIII JIMCTKOBOI MOBEPXHI y MOPIBHSHHI 3 KOHTPOJIEM BiJIOBIIHO
Ha 68, 27 ta 20 %. OpHOYACHO TpenapaTH BIUIMBAJIM Ha BMICT CyMH XJIOPOQUIIB y JHMCTKAX.
CuHTeTHYHUI aHaJIOr LUTOKIHIHIB JOCTOBIpHO 30iiblIyBaB Ha 20 % BMICT xJOpodiniB y
smctkax. 3a aii 'K, BMiCT OCHOBHOTO ()OTOCHHTETHYHOTO MIrMEHTY 3HUKyBaBCs (25 %), a micis
3actocyBanHs 1-HOK —npakTudHO He 3MIHIOBaBCSL.

AyKCHHOBHI1, T10epeTiHOBHUH 1 HIMTOKIHIHOBHH CTUMYJISITOPH POCTY MOTOBIIYBaJIH KOPEHEBI
HIMAKK Ta ¢cTebsa Kaprorii BiamosiaHo Ha 20, 131 11 % ta 13,2717 %.

3pocTaHHs IUIONII ACHMMUIIOIYOT MOBEPXHI 3yMOBWIJIO IJBHIICHHS BPOXKAIO KYJIBTYPH.
3okpema, 3a nii 1-HOK xinbkicte Oyab0 B omHOMY Kopdi Kaproruti 3pocia Ha 38 %, mpu
sacrocysanns ['K, —na 17 %, a 32 06po6ku 6-BAIl - na 30 %.

Conymunceka T., Pomaniok H.
BIIJIMB BIOBYTIJIJISI HA MIHEPAJIBHE XXUBJIEHHSI POCJIMH ITIIEHUAIII

Jlvsigcokuil HayionanvHull yrieepcumem imeni leana Opanka
eyn. I pyuescokoeo, 4, m.JIvsie 79005, Yrpaina
e-mail: Sopushinskat@gmail.com
Sopushynska T., Romanyuk N. THE INFLUENCE OF BIOCHAR ON THE MINERAL
NUTRITION OF WHEAT PLANTS. Biochar is a material obtained by the pyrolysis of biomass.
It is known that biochar enhances the fertility of acidic soils and the productivity of agricultural
production in general. These properties are enabled by the highly porous structure of biochar,
which helps to retain water and water-soluble nutrients in the soil. As grains and their products
are the main food source worldwide, one of the most important tasks of the agricultural industry
in Ukraine nowadays is a significant increase and stabilization of grain production. Therefore,
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this study aims to investigate the mineral nutrition of wheat plants under the influence of biochar
obtained by the pyrolysis of wood in order to justify the prospects of its use for wheat production.

3epHOBI KYJIBTYpH HaJeXaTh J0 HaWBKIMBIMINX JUKEPENT XapuyBaHHS JIIOOUHU y CBITI
(CyxocraBenp, 2019). Tomy, ofHUM 13 HAHBAXIUBIIIKMX 3aBJaHb arpOIPOMHCIOBOTO KOMILIEKCY
VYKpaiHM B CyyacHHUX YMOBax € OTPHMaHHS BHCOKHX 1 CTaOLIBHHX BpOXAiB, II0 MOXXJIHBO
JIMIIE IUIIXOM CIPSIMOBAHOTO PETYJIOBAHHS MIHEPAJILHOTO KHBJICHHS POCIHUH 3 ypaxyBaHHIM
¢izionoriyHnX 3aKoHOMipHOCTEl hopmyBaHHs BpoxkaitHocTi (I'ocionapenko, 2002).

BioByrims (6iouap) - me marepiai, KMl OTpUMYIOThH Hiponizom Oiomacu (Tomcezyk et
al., 2020). Bucoka ioHOOOMIHHA 3J1aTHICTH 1 3HAYHA IMTOMA IOBEpXHS Oiovapy 3MEHIIYIOTH
BUMUBaHHS 010r€HHNX PEYOBHH 13 IPYHTOBOTO CEPEIOBHUINA, a HOTO MOPHCTa CTPYKTypa CHpHsie
CTBOPEHHIO CIPUSTIMBUX YMOB JUIsl iCHYBaHHS MIKPOOPraHi3MiB, IO Mi/IBUILY€E POIOYICTD
rpysty (Yang et al., 2016).

Biouap miABHIIye POMIOYICTD KHCIMX IPYHTIB Ta IPONYKTHUBHICTH DPOCIHH 3arajom,
3a0e3reuye 3aXUCT POCIHMH BiJl JAESKUX JIMCTSHHMX Ta IpyHTOBHX XBopoO. K, Ca ta Mg, mo
MiHepani3oBaHi B cknafi kapoonary (CO,*) 610ByTilIa, MOXKHA BUKOPUCTATH JJIsl IiJUTY>KHEHHS
rpysTiB (byHeupkuit Ta iH., 2018). BaxnauBum € Te, mo BHeceHHs Oiowapy mimsuinye pH
IPYHTY, a HOro BHUCOKa COpOLilHa 31aTHICTD BIUIMBAaE Ha KOHLEHTPALIIO Ta BMICT Makpo- Ta
MIKpOEJIEMEHTIB Y TPYHTOBOMY CEPEIOBHILI Ta 301IbIIy€e €(heKTUBHICTH IX 3aCBOEHHS POCIMHAMHU
(Pidlisnyuk et al., 2021). BioByrinis, sIK JErKUi Ta ay’Ke HOPUCTHH Marepiall, 3HaUHO 3HUKYE
00’eMHY ILIUIBHICTH IPYHTY Ta IIOKpallye Horo BoNOyTpuUMHY 3narHicTh (byHenpkuit Ta iH.,
2018). BaxximBoro 1epeBarolo 3aCTOCyBaHHS 010BYT1IIsl BBKAIOTh 3MEHIICHHS HABAHTa)KCHHS
Ha JIOBKULISA MOPIBHAHO 3 KJIACHYHMMH MiHepasibHUMHU noOpuBamu (Saletnik et al., 2018). 3a
JaHUMH JIITepaTypy 3aCTOCYBaHHS PI3HMX BHIIB OlOBYTiyUIs Ta MiHEpaJbHUX JOOPHB 3HAYHO
MOKpallye picT MIIEHHMI, 30KpeMa, piCT KOpPEeHiB, Ta 3arajbHy NpoaykTuBHicTh (Sial et al.,
2019). ITo3uTnBHMI BIUTMB O1OBYTUJUIS CTOCY€ETHCS 1 IOM SIKIIIEHHS HIKIJUIMBOTO BILIMBY MOCYXH
Ha MiHEpaJbHE J>KMBJIECHHS POCIHH, 32 PaXyHOK YTPUMaHHS BOIU Ta IIOXKMBHUX PEYOBHH
y IPYHTi, a TakoXX MHiATPUMAaHHS JOHOPHO-AKLENTOPHUX CIIIBBIAHOLICHb Yy IIOCIBaX, TOMY
BHECEHHS O10BYT1JIUIS B IDYHT BBa)XKAIOTh OIHUM 13 HalKpaIx croco0iB MO10IaHHs HETaTHBHUX
HacJiKiB nocyxu i mmenunni (Zulfigar et al., 2022).

BpaxoByroun BHIEHaBEJEHE, AKTYyaIbHUM 3aJMIIAETHCA MHUTAHHS aHaNi3y BIUIMBY
BHECEHHS 010BYTIIsl HA MiHEepaJIbHE KHUBJICHHS Ta BPOXKaHHICTD IMIICHHII B yMOBaX JIICOCTEITY
VYkpainu. MeToro 1ociiKeHHs! € BUBYCHHS BIUIMBY O10BYTUUIS, OTPUMAHOTO LUISIXOM IipOJIi3y
JIEpeBHHH Ha MiHepaJibHE JKMBJICHHS MIICHUI sIPOi 3 METOI0 OOrpyHTYBaHHS JOLUIBHOCTI Ta
MIEPCIIEKTHB HOTO BUKOPUCTAHHS MPY BUPOILYBaHHI Ii€] KYJIBTYpH.

TeraiBeunb C., Pomaniok H.

[NOTEHLIAJI BUKOPUCTAHHS BIOBYTIJLJIA
JJ11 ®ITOPEMEIALT 3ABPYJHEHUX IPYHTIB
Jlvgiecoruil nayionanvuutl ynisepcumem imeni leana Opanka
eyn. I pyuescovroeo, 4, m. JIvsis 79005, Yrpaina
e-mail: Stepan.Tehlivets@lnu.edu.ua

The potential benefits of biochar, a form of coal produced by pyrolysis of organic materials
such as agricultural and forestry waste, in improving technogenic substrate/soil quality and crop
yield are under review. Specifically, the biochar’s ability to mitigate the salinity and heavy metals
contamination harmful impact on plant growth is under caonsideration. Biochar increases salt
leaching, facilitates retaining nutrients, adjusts pH levels, immobilizes ions, stimulates microbial
activity, and improves soil structure. Nevertheless, the effectiveness of biochar in contaminated
substrates varies depending on the properties of the biochar used, the type of substrate/soil, and
prevailing climate conditions. According to the preliminary results of experiments in laboratory
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conditions, the biochar in concentrations of 5 and 10% reduced the electrical conductivity of the
technogenic substrate of the Stebnytsky tailings storage facility Polymineral, characterized by a
high level of salinity and high concentrations of heavy metal salts, which indicates a decrease in
the concentration of soluble salts and may mean reduced toxicity for plants.

BioByrims (6iouap) — 11e popma ByTLLIS, SIKY OTPUMYIOTh Y HACIIIOK TPOIi3y OpraHiyHIX
MarepianiiB, TaKHX SK CUIBCHKOTOCIIONAPCHKI BiIXOAM, BIIXOMHM JIICOBOTO TOCIIONAPCTBA TOIIO.
BioByriimIst BUCOKOIOPUCTE 1 3aTHE BTPUMYBAaTH BOJIOTY Ta MiHEpaJbHI IOKUBHI PEIOBHHH, IIIO
pobuTh #oro eheKTUBHIM I TIOKPAIICHHS SAKOCTI IPYHTY Ta 30UIBIICHHS BPOXKAaK0. 3 KOXKHUM
POKOM iHTepec A0 BUBYCHHS O10BYTLILIA AK TOOpUBA 3pOCTAE 3aBSKH HOTO 3aTHOCTI ITiABHIIYBATH
MIPOAYKTUBHICTH POCIIMH, a TAKOXK BUCOKOMY PEKYJIBTHUBAI[IHHOMY TTOTEHIIiaTy TIPH BUKOPHCTaHHI
Ha JIETPaiOBaHUX CyOcTpaTax/rpyHTax. 30KpemMa, JOBENCHO 3MATHICTh OiOBYTLLISA ITOKpPAIIyBaTH
SIKICTB TPYHTY Ta IPOAYKTHBHICTB CLTBCHKOTOCIONAPCHKUX KYABTYp Ha 3aconeHux (Luo, 2017; Lin,
2015; Drake, 2015) Ta 3a0pynHeHnx BakkuMu mertanamu rpyHTax (Yang, 2021). Taki rpyHTOBI
YMOBH HETAaTHBHO BIUIMBAIOTh HA PICT POCIHMH YHACHIZOK CTBOPEHHS OCMOTHYHOTO CTpECY,
10HHOT TOKCHYHOCTI Ta IucOallaHCy MiHEpaIbHOTO JKUBIICHHSA. BHECeHHS 010BYyTLLIA Ha IPyHTaX,
3a0pyAHEHUX BAXKHMH METAJIaMH, TO3BOJISIE NMEPEBECTH IX y HEPO3UMHHI (opMHU 3a paxyHOK
amcopOrii Ta ocamKeHHs, 10 3MEHIIIy€e IXHIO 01040CTyNHICTh. HaTOMICTh Ha 3aCOJIEHUX IPyHTaX
610BYTIJIUIS IPUIIBU/IIITY€ BAMUBAHHS HaJUTHILIKY COJICH 13 TPYHTY, III0 3MEHIITy€ HETaTHBHU BIINB
3acoieHHs Ha pocauHu. KpiM 116010, 3 010BYTLIIIAM BHOCSATHCS TOJATKOBI ITOKHUBHI PEYOBHHH, IIIO
TaKO)X TO3UTHUBHO BIUIMBAE HA PIiCT POCIMH. BBaXkaroTh, 110 GiOBYTLLIS Mae BHCOKHNA ITOTEHITIAT
BUKOPHCTAaHHSA B MEPCHEKTHBI CTaJOr0 PO3BUTKY, IO CIPUSITUME CHOBUIPHEHHIO TEMIIB 3MiHH
kiimMaty. BupoOneHe 3 BHKOPHUCTaHHSIM BiTHOBIIOBANBHHUX JDKepeN eHeprii, OlOByTriumi crae
crabimpHOIO (opmoro Kapbowny, BumydeHoro 3 kpyroobiry (Lehman, 2007). AxryansHUMHA
3aJIMIIAI0THCA MUTAHHS ONTHMAIIFHOT KUTBKOCTI BHECEHOTO OiOBYTUILIA B TPYHT, & TAKOXK HAMKparoi
(opmu Horo BHECEHHS JUIsl OTPUMAHHS MaKCHUMAJIBHO TO3UTHBHOTO €(DEKTYy.

Mertoro Hamroi pobotu Oyilo BCTAHOBICHHS BIUIMBY Pi3HUX 103 JEPEBHOTO OIOBYTULISI Ha
(i3UKO-XiMiYHI BIACTUBOCTI TEXHOTEHHOTo cyoctpary CreOHHMIBbKOro xBoctocxoBumia JI'XII
[Momiminepain, mo XapaKTepH3YETHCSA BHCOKAM PIiBHEM 3aCOJCHHS 1 KOHIICHTPAIISIMH COJEH
BaXKUX METAJIiB. 3a MOMEepeHIMH pe3ylIbTaTaMH eKCIIEPUMEHTIB, IPOBENECHUX y Tab0paTOpHUX
YMOBax, BHECEHHsI 010Byrimis B KoHueHTpauisix 5 Ta 10% 3HMKYBamo eIeKTpONpOBIIHICTH
cyOcTpary, o CBiAYUTH PO 3MEHIIICHHS KOHIIEHTPAIlii pO3UNHHHX COJIEH 1 MOke OyTH 03HAKOIO
3MEHIIECHHS iX TOKCHYHOCTI JUIS POCIHH. BHXOAS4YM 3 IIbOTO, MM BB)XKAEMO MEPCIIEKTHBHUM
BHBYCHHS TOTCHIIay BHKOPHUCTAaHHSA OioByrimmst it ¢itopemenianii CTeOHHUIIBKOTO
xBocrocxoBuma AT XTI [MToximiaepai. 3anumaroTbCs aKTyaTbHAMHA IATAHHS JTOCIiHKEHHSI HOPM
BHECEHHSI, 8 TAKOXK HOTO BIUIMB Ha PIiCT Ta PO3BUTOK POCIHH.

Tkau K., Kpacaoopu:k B.
BIIJIMB PEI'VJISITOPIB POCTY HA BMICT [II'MEHTIB V JINCTKAX ®I3AJIICY
Binnuyvxuii oeporcasnuii nedazoeiunuii yHisepcumem imeni Muxaiina Koyroburcokoeo
syn. Ocmpo3svkozo, 32, m. Binnuysa, 21100, Ykpaina
e-mail: tkachkatiav@gmail.com, verzillal0@gmail.com

Tkach K., Krasnobryzh V. INFLUENCE OF GROWTH REGULATORS ON PIGMENT
CONTENT IN PHYSALIS LEAVES. Growth regulators GA, and EW-250 decreased the content
of carotenoids in physalis leaves, EW-250 increased and GA, decreased the content of chloro-
phylls @ and b. Both drugs increased the coefficient of decay and the coefficient of photochemi-
cal quenching of chlorophyll fluorescence, the number of Q,-non-reducing complexes of PSII,
which participate in linear electron transport.

OnHMM i3 LIEHTPAIBHUX HANPSIMIB BUPIIIEHHS [TPOOJIEMH O/IepKaHHs BUCOKHX 1 cTaOlIbHUX
YpOXaiB y POCIMHHHIITBI € 3aCTOCYBaHHS IHTCHCHBHUX OIOTEXHOJIOTIH 3 BHUKOPUCTAHHIM


mailto:tkachkatiav@gmail.com
mailto:verzilla10@gmail.com

-212 - “Monogp i noctyn Gionorii”, JIbBiB, 26—28 kBiTHA 2023 p.

perymsitopis pocty (Yu et al., 2015). Ii criomyku 9acTo BIUTHBAIOTh HAa BMICT ITITMEHTIB Y POCIIMHAX
Ta e(heKTHBHICTH (PYHKIIOHYBaHHS (HOTOCHHTETHIHOTO anapary (Saeidi-Sar et al., 2013).

OCHOBHUM (POTOCHHTETHYHHUM ITITMEHTOM € XJIOPO(i1. 301IbIICHHS HOTO BMICTY Y JINCTKaX
€ (aKTOpOM IiABHIIEHHS YNUCTO] MBUAKOCTI poTocunTe3y Ta UIID i sk pe3ynbrar 30UIbIICHHS
YpOXaHOCTI KyabTypHHX pociiuH (Xiaotao et al., 2013).

EX30THYHOI0, KOPUCHOIO, HU3BKOKAJIOPIHHOIO, i€ THYHOIO0 OBOUYEBOIO KYJIBTYPOIO € (hizalric.

V¥ Bererauiiinuii nepiog 2022 poxy IOCITIUKEHHS POBOAMIM HAa HACa/DKEHHAX (izamicy
copry JKapuaka Ha gocmiganx nurstakax Biraumekoi CFOH. Pociran 06po0msim 3a J0moMororo
pannesoro onpuckysada CO-12 «Marolex» crumymnsatopom pocty 'K, Ta amruriGepeninom
EW-250. Bmict xmopo¢iniB @, b Ta KapoTHHOINIB BHU3HA4YaIM y CHPIH PEUYOBHMHI JIMCTKIB
cnekrpodoTomerpuaHIM MetogoM Ha crekrpodoromerpi ULAB 102UV (Shanghai Metash
Instruments Co., Kuraii) y m’sTupa3oBiii moBTopHOCTI uepe3 mecath mi6 (Latimer, 2010). s
BU3HA4YEHHs MapaMeTpiB iHAYKUil dQuryopecueHii Xiaopodily BHUKOPHCTAHO IOPTAaTHBHHUHA
omHONpOMeHeBUH (uryopumeTp «®DroparecT», po3pobneHuid [HCTHTyTOM KiOEpHETHKH iMEHi
B.M. I'mymkoBa HAH Vkpainu. Pesymsratu oTpumyBanu y BUDINI KpuBoi KayTcbkoro,
siKa BijoOpakae 4acoBy 3alIeKHICTh IHTEHCHBHOCTI ¢uryopecuenuii ximopodiny (IonbueB Ta
., 2016). Pesynsrat 0OpOONEeHI CTaTHCTUYHO Ta 3a IOIIOMOTOI0 KOMIT IOTEPHOI MPOTpaMu
“Statistica — 6,1” (Van Emden, 2008).

AnaJi3 TMHaMiKK BMICTY XJI0poQiny a y JucTKax (izanmicy cpimunuts, mo 'K, sumikysana
BMICT TIrMeHTy HpoTsroM Bererartii, a EW-250 migsumrysaB. MakcuMaibHAN BMICT OCHOBHOTO
(OTOCHUHTETHYHOTO TIrMeHTy 3a 00poOku EW-250 mepeBuiyBaB KOHTPOJBHUI ITOKa3HUK Ha
16,4 %, a 3a 00pobku 'K, OyB HIK4IHM, HiK Y KOHTpO, Ha 22,2 %.

Bwict xnopodiny b micns 3actocyBaHHS sK Ti0epeniny, Tak i EW-250 3pocTas Ha mogarky
BereTallil Ta 3HMW)KYBaBCS y 1i Apyriii mojoBuHI. Y BapiaHTi i3 3aCTOCYBaHHIM pETapIaHTy
MIOKa3HUK OyB BHIIMM, HIXX y KOHTPOJ, a y BHUIAJAKY i3 3aCTOCYBaHHSM TiOepeniHy HHKYHM.
Haiiume 3nHaueHHs BMicTy Xiopodiny b 3a o0pobkun EW-250 mepeBumyBaio KOHTPOIbh Ha
20,6 %, a micns nii ['K, 6yno menmmm koHTposmo Ha 27,5 %.

3a 00poOku ribepeninom Ta EW-250 BMicT KapoTHHOIZiB BHIpOmOBX Bererarii OyB
HIDKYMM, HDK Y KOHTpOIi. MakcuManbHi 3Ha4YeHHs IBOTO MIMEHTy mpH 3actocyBanHi 'K, Ha
24,8 % Oyny MEHIIMMH KOHTPOJIEHOTO BapiaHTy J0CIifY, a 3a 00podku EW-250 Take 3HmKEHHS
BMICTy KapOTHHOINiB cTaHOBMIO 23,8 %.

Pesynerarn ananisy inmgykuii ¢aryopecueniii xopodiny cBigdars, mo 3a 06podku I'K, Ta
EW-250 10ocToBipHO MepeBHIIyBaB KOHTPOJIb KOS(IIIEHT 3HIKEHH (IIyopecueHIIil XIopodiy,
IO KOPENIFOE 3 TOCHIEHHAM iHTEHCUBHOCTI acuminauii CO,, Ta koe(ilieHT (oToxXiMigHOro
raciaHs ¢uryopeciieHmii xopodiny, Mo XapakTepu3y€e YacTKy BIIKPUTHX PEaKIiHUX IEHTPIB
(orocucremu II. KinbkicTs Q , -HeBiIHOBIIOI0YMX KoMILTEKCIB hoTocucTemu 11, sixi 6epyTh yHacTh
y JIIHIHHOMY TPaHCHOPTi €NeKTPOHIB, 32 0OpOOKH Ipenaparamu 3pocTaia. 3a Jil Ipernaparis
MaJia TeHJICHIIO 10 3pOCTaHHs (aKTHIHA KBaHTOBA e(heKTUBHICTH (hoToximii poTocucremu 11 —
NOKa3HHKA IIBUIKOCTI TPAHCIIOPTY EJIEKTPOHIB.

®ypmanens B., Porau B.

BIUIMB CTUMVYJISITOPIB POCTY HA MOP®OT'EHE3
I TTIPOAYKTUBHICTh TOMATIB
Binnuyvxuii oeporcasnuii neoazoziunuii ynisepcumem imeni Muxaiina Koyrobuncokoeo
syn. Ocmpo3svkoeo, 32, m. Binnuysa, 21100, Ykpaina
e-mail: id50500732@gmail.com, rogachv@ukr.net
Furmanets V., Rogach V. INFLUENCE OF GROWTH PROMOTERS ON THE MOR-
PHOGENESIS AND PRODUCTIVITY OF TOMATOES. Treatment of tomato plants gb. Hapi-
netby 1-NAA, GA, and 6-BAP increased the number of leaves per plant, leaflets per leaf, and leaf
area. 6-BAP and 1-NAA increased the chlorophyll content in tomato leaves, while GA, decreased
it. GA, increased the height of plants reliably, while only a tendency to its growth was observed
under the influence of other substances. All plant growth promoters increased crop yield.
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OpmHUM i3 BaXXJIMBHUX HANPSAMIB BHPIIIEHHS IpoOIeMH ONepKaHHS BHCOKUX 1 CTaOLIBPHUX
YpO’KaiB y CBITOBOMY POCIIMHHHIITBI € 3aCTOCYBaHHS IHTEHCHBHHUX TEXHOIIOTIH i3 BHKOPHCTAHHIM
CHHTETUYHUX PETyISTOPIB, CEPEN AKHUX YUIbHE MICIIEe 3aiHMalOTh CTUMYJISITOPH POCTY Ta PO3BHUTKY
pocnuH (Aremu et al., 2017; Madzikane-Mlungwana et al., 2017).

Bax1iBOIO OBOYEBOIO KYJIBTYPOIO € TOMAaTH. BOHM 3aliMaroTh 4YijbHE MICIIC B PaIliOHI
HaceJIeHHs, OCKUIBKH IX IUI0/M Oarari Ha BITaMiHH, IIEKTHHOBI PEYOBHHU Ta OPTaHIuHi KHCIIOTH.

Hocnimkenns: npooauin B 2021-2022 p.p. Ha HacamkeHHsix TomariB COI' «bepxan
I1.T'» c. TopbaniBka Binnunpkoi obmacti. 3a gomomororo paHneBoro ompuckyada CO-12
«Marolex» pocmuau Tibpuay Xeminer obpoOmsin crumynstopamu pocty 1-HOK, T'K, Ta
6-BAIL. [Tnoma gocninHux OinsHOK 33 M2, MOBTOPHICTB I’ ATHKpaTHA. MOp(hOIOriyHi MOKa3HUKH
BruBYany kKoxkHi 10 qHiB. [lmomry THCTKOBOT MOBEPXHi, TOBIIMHY cTeOa B IICHTPAIBHIN YacTHHI
BHMIPIOBAJIM MITAaHTCHIUPKYIIeM. BMicT cymu xitopodisiiB BU3HAYAIIN Y CHUPIH peYOBHHI JHCTKIB
cnekrpodoTromeTpuuHIM MeTomoM Ha crekrpodoromerpi ULAB 102UV y m’sarupas3osiid
mosropHOCTi (Latimer, 2010). 3 MeTor0 BUBYEHHS BIUIHBY PETYISATOPIB POCTY Ha IPOAYKTUBHICTh
KyJAbTypH TMPOBENEHO BHU3HAYCHHS YypokaifHocTi. OTpuMaHi Marepiajid OmIpaIibOBYBaJH
CTaTUCTHYHO 32 T0IOMOroro komir’roreproi nporpamu “STATISTICA — 6,17 (Van Emden, 2008).

3a pesynbTaTamMy HalluX JOCITIHPKEHb BCTAHOBJICHO, 110 CTUMYJISTOPU POCTY Ta PO3BHUTKY
pociun 1-HOK, T'K,, 6-BAIl 3ymoBmoBanu 3mMiHu MOpdorenesy Ta MpOAyKTHBHOCTI POCIHH
Tomaris ribpuny Xeminer. Jlocmimkeno, mo 3a aii 'K, criocrepiranocs 10cToBipHe 30ibIIEHHS
JHIHHUX po3MIpiB nociinHux pocnuH Ha 19 %. [Ipu 3acTocyBaHHI HIIMX MTpenapariB BUCOTa
POCIHH NMPAaKTHYHO HE 3MiHIOBAJIACH.

Bcranosneno, mo 3a aii 1-HOK, I'K; Ta 6-bAII 3pocTana KilbKiCTb JIMCTKIB Ha POCIIHHI
(99 %, 80 % Tta 60 %) Ta KiNBbKiCTh AUCTOUKIB Ha JUCTKY (84 %, 66 % 1 55 %). AykcuHOBHHA
CTHMYIISITOP POCTY TIOTOHIITYBaB Ha 14 %, ribepeniHoBuii TOTOBITYBaB HA 26 %, a IUTOKIHIHOBUH
TPaKTHYHO HE 3MiHIOBaB miameTpy KkopeneBoi mmiku. 1-HOK Ta 'K, 36inburysam ToBIIHHY
crebna Ha 18 ta 11 %, a 6-BAIl He BruIMBaB Ha IICH TOKA3HHUK.

BaxmeuM MoOp(OMETPUYHMM MOKAa3HHUKOM, IO CYTTE€BO BIUIMBAE HA IIPOIYKTHBHICTH
POCTHMH € riomia JUCTKOBOI moBepxHi (Ren et al., 2017). TIpoBeneHnMy HaMU A0 CHTIKEHHIMHI
BCTaHOBJIEHO, 110 3a 1ii 1-HOK, FK3 ta 6-BAITI BigOyBaoCs 3pOCTaHHs ILIOII JIUCTKOBOT IIOBEPXHi
y TIOPIBHSIHHI 3 KOHTpOJIEM BiAnoBinHO Ha 32, 69 Ta 79 %. JocnimkeHo, mo 6-BAIT ta 1-HOK
30iIbLIYyBany BMICT X10podiny B IucTKax ToMaris Ha 28 Ta 11 %, a I'K, — sHmkysas Ha 20 %.

3pocTaHHs 3a Oii yCiX PEryasTOpiB POCTY IUTONII ACHUMUIAIIHOT MOBEPXHi, KITBKOCTI
JIUCTKIB Ta JIMCTOYKIB Ha JINCTKY 3yMOBWJIO ITiIBUIIECHHS MPOAYKTUBHOCTI KyIbTypH. 30KpeMma,
3a nii 1-HOK «kinbKicTh Mm101iB TOMATIB Ha OHIM pocnuHi 3poctana Ha 20 %, npu 3acTocyBaHHI
I'K, — na 33 %, a npu 06po6mui 6-5AIT - na 38 %.

Omxe, 3actocysanmns 'K, Ha pocnuHax TomariB TiOpumy XemiHET 3yMOBIIOBANIO
3pOCTaHHS BUCOTH POCIHH. YCi CTUMYIATOPH POCTY 301TBITYBANN KiTbKICTh JTUCTKIB HA POCIIHHI
Ta JIUCTOYKIB Ha JIFCTKY 1 TUIOILY JINCTSL, IiJBUITyBaJIO YporkaiiHicTh KynbsTypH. 6-BAIl Ta 1-HOK
30LIBIITYBAJIH BMICT XJIOPO(]IIIiB y THCTKAX.

HIsanpep I., Porau B.
BIIVIMB AHTUT'IBEPEJITHIB HA ME3OCTPYKTVYPY JIMCTKIB FAKJIA’KAHIB

Binnuyvxuii 0eparcasnuii nedazoziunuii yHisepcumem imeni Muxaiina Koyroburcokoeo
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Shvander I. INFLUENCE OF ANTIGIBERELLINS ON THE MESOSTRUCTURE OF
EGGPLANT LEAVES. Treatment of eggplant plants of cv. Almaz 2-CEPA, EW-250, CCC-750
variety increased the thickness of the chlorenchyma. The volume of columnar cells and the length
and width of spongy parenchyma cells increased under the influence of substances. The most
significant in this case was the effect of 2-CEPA. CCC-750 and EW-250 increased the quantum
efficiency of PS II. EW-250 and 2-CEPA significantly reduced the ratio of the share of reaction
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centers that didn’t reduce the primary acceptor of reaction centers of the Q, system to the share
of active chlorophylls.

[Ti3HaHHS 3aKOHOMIPHOCTEH POCTY 1 PO3BUTKY POCIHH (DOpMye TEOpeTHUHYy 0asy Iist
CBI/IOMOTO yITpaBIiHH [IMMU IpoliecaMu. BupitanbHy poib Mpy bOMY BiJIITpalOTh PEryIsTOpH
pocty pocius (Jabiret al., 2017). Cepell CHHTETHYHHX PETYIISTOPIB 3HAYHHIA IHTEPEC BUKITUKAIOTh
IHTi0ITOPH POCTY Ta PO3BUTKY POCIIHH 3 aHTHTiOEpeTiHOBUM MeXaHi3MOM Jii — peTaprantu. Jis
pEeTapAaHTIB € Pi3HOILIAHOBOO, OCKITBKHU 32 IX BIUTUBY IMiJBHUINYETHCS CTIHKICTH JO HU3BKHAX
TeMIIepaTyp, MOCYXH, 3aCOJICHOCTI, MPHUIIBUANIYETHCS AOCTHIAHHS, 301IBIIYETHCS YpOXKaid Ta
MTOKpAIIyeThes AKicTh mpoaykmii (Rademacher, 2016).

Han3BuualiHO KOPHCHOIO HH3BKOKAJOPIMHOIO MI€ETHYHOIO OBOYEBOIO KYJIBTYPOIO €
Oaxnaxanu. ToMy TOLITFHUM € BUBYCHHS BIUTUBY pETapAaHTiB Ha apaMeTpH (OTOCHHTETUIHOTO
amapary i€l KyasTypH.

V¥ Bererartiitaunii nepion 2021 poKy A0CiIKSHHS TPOBOAMIN Ha HACAKCHHAX OaKIaKaHiB
COTI" «bepskan I1.I.» c. Topbaniska Binuuipkoro parony. Pociuau copty Anmas 00po0iisiim 3a
JIOTIOMOTO!0 paHiieBoro onpuckyBada OIl-2 perapaaHTamMu 3 pi3HUM MeXaHi3MOM Jil: echoHOM
(2-XE®K), TedykonazomnoM (EW-250) Ta xnopmeksarxmopugom (CCC-750).

Me30ocTpyKTYpHY OpraHizalliio JIMCTKAa BUBYAJM IIiJl 4ac MOJBOBHX JOCIIKEHb y (azy
rmovyarky QopmyBaHHS IUIONIB Ha QikcoBaHOMY Martepiami. [ Me30CTpyKTypHOTrO aHalizy
BiIOMpaNn JIMCTKH OJHOTO BiKy Ta sApycy. BH3HadeHHS po3MipiB KIIITHH, OKPEMHX TKaHWUH Ta
OpTraHiB 3/iiICHIOBaJIH 3a TOITOMOT0r0 Mikpockorma MB-13040x-1600x LED Mono Ta oKyIsipHOTO
MikpomeTpa MOB-1-15%. JInsi 11b0r0 BUKOPHCTOBYBAJIHM YaCTKOBY MaIlepallifo TKaHWH JIUCTKA
(AOAC, 2010). Jna BuzHaueHHA mapaMmeTpiB iHIyKmii Quryopecuentii xmopodimy Ha 30-y
00y micis 0OpOOKM BUKOPHCTAHO MTOPTATUBHUM OfHONPOMeHeBHH (iryopumeTp «Dioparecty,
po3pobnenmii Iactutyrom kibepHetnkn iM. B.M. ImymxoBa HAH Vkpainu. Pesymsratu
OTPUMYBAIIM Y BUIMIAAI KpruBoi KayTchkoro, sika BioOpakae 4acoBy 3aJIeXKHICTh IHTEHCUBHOCTI
¢duryopecuienii xmopodiny (Brayon et al., 2000; T'onbiies Ta iH., 2016). Pe3ynsrata 06pooieHi
CTaTUCTHYHO Ta 3a JOMOMOTOI0 KOMIT I0TepHOI porpamu ““Statistica — 6,17 (Van Emden, 2008).

3a pesyabTaraMH MPOBEJCHUX JOCHIIPKEHb BCTAHOBJIICHO, LIO IHTIOITOPH POCTY POCIHMH
pEeTapJaHTHOTO THUIYy CYTTE€BO BIUIMBAJIM Ha ME30CTPYKTYPHY OpraHiallilo JHCTKIB POCIUH
OakJiaXXaHiB COPTY AJIMa3 Ta MOKA3HUKU (IYOPECIICHITIT XI0podiy.

Hocnimkeno, mo 00pooka pociua 2-XEDK, EW-250, CCC-750 30ipIIyBaay TOBIIHHY
XJIopeHxiMu BigmoBigHo Ha 18, 5 ta 13 %. ToBmIMHA BEpXHBOTO Ta HIDKHBOTO CIiIEPMICY
nmoctoBipHO 3pocrana ymmre 3a 1aii 2-XE®DK. Takox BCTaHOBICHO 3pOCTaHHA 00’€My KIITHH
CTOBITYACTOI MAPEHXIMHU Ta TOBXKHHY 1 ITUPUHH KIITHH ry0dacToi mapenximu. Haitbimbmr cyTTeBO
JIaHl TTOKa3HUKHU 30imbITyBanucst BHACHinoK oO0pooku 2-XE®DK. Bka3ani moka3HUKH 3pOCTaIH
BiamoBigHO Ha 60, 64 1 28 %. 3a nii EW-250 3poctannst cranoBuio 34, 25 ta 33 %, BianoBiaHo.
[Tpu 3acrocyBanni CCC-750 moka3HUKH BiAmosinHo 3poctanu Ha 20, 31 Ta 12 %.

CCC-750 mipBuinyBaB kBaHTOBY edextuBHicTh Potocucremu II (22 %), a 3a mii EW-
250 moka3HUK MaB TeHCHIIIO 10 3pocTanHs (9 %). EW-250 ta 2-XE®K cytteBo (62 Ta 48 %)
3MEHIITYBaJIU CITIiBBIAHOLICHHS YaCTKU PEaKI[iMHUX IEHTPIB, [0 HE BiTHOBIIOIOTH [IEPBUHHUI
aKIENTOP PEAKIUIHHNX LEHTPiB cUcTeMH Q,, 3 YACTKOKO aKTHBHHUX XJI0pOQiNiB (MOoKasHUK Q).

HleBuyk O., Manyaa O.
PICT OI'IPKIB I TOMATIB 3A YMOB MIKOPU3ALIII TPUBOM
TUBER MELANOSPORUM BUPOLIEHUX ¥V BIZIKPUTOMY IPYHTI
Jlvgiecokuil nHayionanvuutl ynisepcumem imeni leana Opanka
Byn. I'pywescoroeco, 4, Jlveie 79005, Vkpaina
e- mail : olga26schewthyk@ukr.net
Shevchuk O., Patsula O. GROWTH OF CUCUMBERS AND TOMATOES UNDER
THE CONDITIONS OF MYCORIZATION WITH THE TUBER MELANOSPORUM GROWN
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IN OPEN SOIL. It was show that the mycorrhization of cucumber and tomato seeds by the T.
melanosporum stimulates the growth processes of plants at the initial stages of ontogenesis. Posi-
tive effect of mycorrhization by the T. melsnosporum on the increase of dry weight in cucumber
and tomato leaves was established.

OcTaHHIMH pOKaMH HOMYJSPHOCTI HaOyBarOTh METOAM OpPraHIiYHOTO BHPOIYBaHHS
CLIBCHKOTOCIIOIAPCHKUX POCIHH: 3 MIHIMyMOM 3a0pYHIOIOUUX PEUOBHH Y IPYHTI Ta y POCIHHHIN
nponykiii. CriocoOoM MiBUILEHHST BPOXXaWHOCTI POCIMH 0€3 BHECEHHS Y IPYHT CTOPOHHIX
3a0pYIHIOIYHX CIOIYK MOXKE OyTH iX MIKOpH3aIlis MIKOPH30yTBOPIOIOYNMH IpUOaMU. 3aBIsSIKH
HasIBHOCTI MIKOPH3H ICTOTHO 301IbIIYETHCS KiJIbKICTh JOCTYIHUX JJIsl POCIIUHU PECYPCIB — BOIH
1 eleMeHTIB JkuBIIeHHs. KpiM 11b0T0, MiKOpHU3a MiBHIIY€E CTIHKICTD 1 dKUTTE3ATHICTh SIK OKPEMHUX
MIKOTPO(HHUX POCIHUH, TaK 1 CTiHKicTh OioreoleHo3y B 1ioMy. Takox Mikopusa Oepe aKTHBHY
y4acTh y KOJIOOOIry MiHEpaJbHUX PEYOBHUH: CIIPUSE O10JOTTYHOMY BUBITPIOBAHHIO, PO3BHTKY
I'PYHTOYTBOPIOBAJILHHX ITPOIIECIB 1 3arajioM — CIPUsIE TIOKPAIICHHIO BIACTUBOCTEH IPYHTY.

MerToro mOCiKeHb OyI0 3’SICyBaTH MEPCICKTHBH 3aCTOCYBaHHS MIKOPH3AIlil 3 METOMO
CTUMYITIOBaHHSI POCTY OBOYEBHX KyNbTyp. JlOCIiJDKyBajgM IMOYATKOBI €Talmyd POCTY POCIHH
OTIpKIB Ta TOMAariB BHPOIICHHX Yy BIAKPUTOMY IPYHTiI 3a yMOB Mikopu3auii rpubom Tuber
melanosporum. Jlnst mikopusauii Tuber melanosporum BUKOpUCTOBYBaH JOOPHBO « MiKOBIiTAI.
TotyBanu po3BeneHHsi BuxigHoro po3uuHy 1/10. IlimroroBneHuid po3udH BHOCWIM y YallKH
[etpi Ha ¢inbTpyBanbhuii namnip. Y yamku [lerpi 3 po3unHoM, sikuii MictuB 1. melanosporum,
HOMIIIATK MONePeIHbO MPOCTEPHIII30BaHI HACIHMHU OTipKiB copty «HibKMHCBKHMIl» Ta TOMAariB
copty «Pio I'parmy. Yamku 3 MiKOpH30BaHUM Ta HEMIKOPH30BaHUM HACIHHSAM 3aUINand Ha 12
TOIMH y TEPMOCTATi 3a Temreparypu 24°C, Ticas Y0ro HACIHHSA BUCAIPKyBaad y TPYHT. IpyHT
Tnepert oCiBOM HACIHHSI CTEPHITI3yBaJIH, 00 030y THCS IPYHTOBOT MIKpOOIOTH (IPYHT HE MiCTHB
Hemaron). Jlist boro Horo mpokaproBaiii y CyIInIbHIH madi 3a remneparypu 200°C ynpomosx
3 ronun (Axynos, 2012). Ha 7, 14 Ta 28 100y npoBOAWIIM BUMIPIOBaHHSI POCTOBUX MapaMeTpiB
POCIIHMH — BUMIPIOBAII JJOBXKXUHY KOPEHIB Ta BHCOTY IaroHiB, IUIONLY aCHMUISIIIHHOI MOBEpXHI
JIMCTKOBHX IJIACTHHOK Ta CyXy Macy pociiut (PoManrok Ta iH., 2005). OTpuMaHHi pe3ysbTaTH
OIPaIbOBYBAJIH CTATUCTHYHO.

JocnipkeHHsIMM  BCTAaHOBJICHO ITO3MTHBHUI BIUIMB Mikopusauii 7. melanosporum Ha
MOYATKOBI €Taly POCTY POCIIHH OTIPKiB 1 TOMATiB BUPOLICHUX Y BIIKPUTOMY IPYHTI. SIK moka3ainu
Hall JIOCJIJDKEHHsS BUCOTa IIaroHiB Ta JOBKHHM KOPEHIB OTIPKIB 3a YMOB Mikopu3amii 7
melanosporum BUSIBJICHO 3pOCTaHHSI IOBXHHHU KOPEHIB MIKOPH30BaHUX POCIIHH Ha 7 100y pOCTY,
a BUCOTa naroHiB 3pocraia 3 14 nobu. Ha 28 100y pocTy BHcOTa NaroHiB Ta JOBXHWHA KOPCHIB
POCIUH OTIpKiB 3a YMOB Mikopu3auii 7. melanosporum 3poctajia MaKCUMAJIbHO — MPHOINU3HO
Ha 30 % MOpIiBHAHO 3 KOHTPOJIBHUMH pociarHaMH. KiNbKicTh OIYHHUX KOPEHIB 301JIbIIyBasach
MMOYMHAK0UH 3 7 100U pocTy pociuH. s pociuH ToMariB 3a yMOB Mikopu3atii 1. melanosporum
OyJi0 XapakTepHUM 30UIbIICHHS TOBXHHU KOPEHIB 1 MaroHiB Ha 7 100y pocty. CTUMYITIOIYHA
edeKT MiKopu3allii JJ1s TaroHiB TOMaTiB OyB MakcCMMaJIbHUM Ha 28 100y pocty pocnus. [Tnomia
JIMCTKOBOI MOBEPXHI JIMCTKIB OTipKiB, Mikopu3oBanux I. melanosporum, 3pocrana yxe 3 14 noou.
Ie 3pocranns craHoBuio npuodnusno 28 %. Ha 28 noOy pocTy pociuH OTipKiB MiKopu3aris
3abe3mneunsia 301IbIICHHS JINCTKOBOT moBepxHi Ha 50 %. [l pocauH TOMATIB Ha JOCIIKCHUX
eTanax OHTOTeHe3y 3pOCTaHHS IUIOIII aCUMUIAIIIHHOT MOBEpPXHI 32 YMOB Mikopu3atii rpudom 7.
melanosporum 0yno aHaJOTIYHUM. AHaNi3 MacH CyXOi peYOBHHH POCIIHH OTipKiB MOKa3aB, IO
BILIMB MikopH3ailiil rpubom 1. melanosporum OyB MO3UTUBHHUM, Ha 28 100y pOCTY POCIIHH Maca
CyXO0l pEUOBHMHH OTIPKIB 3pocTaja npubausHo Ha 16,5%, a Tomaris Ha 12,3 %.

TakuM 4MHOM, BHACHIIOK POBEICHHUX JOCIIPKEHb BCTAHOBIJIH, 1110 MiKOpH3allisi rpuOoM
T. melanosporum HaCiHHS OTIPKIB Ta TOMATIB CTUMYJIFOE POCTOBI ITPOLIECH POCIIHH Ha ITOYATKOBHUX
eTanax oHToreHe3y. BcTaHOBIIEHO [TO3UTUBHU BIUIMB Mikopu3alii rpudoom 7. melsnosporum Ha
30UIBIICHHS CYX0l MacH y JINCTKAX OTIPKiB i1 TOMATIB.
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EFFECT OF PHOTOPERIOD ON THE CONTENT OF TOTAL NITROGEN AND
PROTEINS IN SOYBEAN SEEDS WITH DIFFERENT PHOTOPERIOD RESPONSE

Kharkiv National University named after V.N. Karazin
Svobody, 4, Kharkiv, 61022, Ukraine
e-mail: dmitry29bryskiy@gmail.com

The aim of the work was to investigate the influence of photoperiod duration on total
nitrogen content and protein composition in isogenic lines of soybean (Glycine max (L.) Merr.)
by E genes within the Clark variety. The research results show that the duration of the photoperiod
has different effects on the content of total nitrogen and the composition of reserve proteins in
the studied lines.

Plants respond to changes in the influence of the external environment through the processes
of adaptation of their vital activity. The most important factor is the photoperiod, i.e. the length of
daylight hours. Photoperiod not only controls flowering induction in soybean (Glycine max (L.)
Merr.), but also affects later stages of reproductive development (Watanabe, 2012).

Soybean seeds (Glycine max (L.) Merr.) isogenic in terms of E genes of the soybean line
of the Clark variety, provided by the National Center of Plant Genetic Resources of Ukraine,
were used as the research object. Short-day and photoperiodically neutral lines were used in the
work. The study was conducted at the experimental site of the Department of Physiology and
Biochemistry of Plants and Microorganisms of V. N. Karazin Kharkiv National University. Plants
were grown under conditions of long and short photoperiod. Exposure to a short photoperiod
was carried out by covering the plants with a light-proof material for 14 days from the third
leaf phase. In the work, the following indicators were determined: total nitrogen and protein
content according to Kjeldahl, the fractional composition of reserve proteins of seeds by gel
electrophoresis in a polyacrylamide gel (Yermakov et al., 1987).

According to the results of the study, the duration of the photoperiod had no unequivocal
effect on the content of total nitrogen and proteins in the seeds of the studied lines. The nitrogen
content of the seeds of the Clark variety under short photoperiod conditions was 15% higher
than under long day conditions, and in short day lines under natural and short photoperiod
conditions the values were close. In the seeds of photoperiodically neutral lines, the content of
total nitrogen and proteins was higher in the long day compared to the short day. Thus, the length
of the photoperiod had different effects on the content of total nitrogen in the seeds of soybean
lines isogenic for E genes. So we can assume that these indicators depend on the genotype of the
plants. The electrophoretic distribution of storage proteins in soybean seeds is typical for this
biological species. A small variability characterized the difference between the lines, but the level
of differences was not high.
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BIOJIOTTYHA TA EKOJIOTTYHA OCBITA
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Galyatovska J., Prokopiv A. INTRODUCTION TO FIRST FLOWERS AS AN EXTRA-
CURRICULAR ACTIVITY. A nature excursion is one of the forms of organizing the educational
process, which requires the use of active learning methods. The excursion has a close logical con-
nection with the previous and subsequent lessons, but is held in a different external and emotional
environment than a regular lesson, namely: in the middle of nature. Excursions have great edu-
cational value. Without conducting appropriate excursions, the study of natural material acquires
a scholastic character.

[Ipupoganya exckypcis — 1e omHa 3 (GOpM oOpraHizarlii HaBYaIBHOTO IPOIECY, SIKa
noTpedye 3aCTOCYBaHHS aKTHBHHUX METONIB HaBYaHHsA. EKCKypcCist Mae TiCHH JIOT1YHUIA 3B’ SI30K
3 MONepeTHIMU Ta HACTYIHUMH yYpPOKaMH, ajie MIPOBOIUTHCS B IHININ 30BHINIHIA Ta eMOIIHHIH
00CTaHOBIIi, HIX 3BUYAHNUI YPOK, a came: cepell npupoan. Ekckypcii MaloTh BeMKe HaB4aIbHO-
BUXOBHE 3HaUCHHs1. be3 mpoBeieH s BIAMOBITHUX €KCKYPCiii BABYEHHS TPUPOJHUIOTO MaTepiay
HaOyBa€ CXOJIACTUYHOTO XapaKTepy.

[MozakiacHui 3aXij - 1e OpraHizoBaHa 1103aypoYHa JAisUIbHICTb, SKa IPOBOAMTHCS B ILIKOJI
a0o0 1Mo3a MIKOJIOK0, 3 METOI PO3BHTKY PI3HHMX KOMIIETEHIil y4YHIB, TXHBOTO Mi3HABAJILHOIO,
€MOIIIHOTO0 Ta COLIIAILHOTO PO3BUTKY. Lle Morke OyTH eKCKypCisl, sika TOTIOMOXKE YUHIM PO3BUBATH
pi3HI HABUYKM Ta BMIHHA, SKi HEOOXiZHI 1A IXHBOTO JKUTTS Ta MailOyTHBROI Kap’ epH, Taki 5K
KOMYHIKaIlis, CIIBIIpaIls, JiIEPCTBO, TBOPUICTh, AOCTIAHUIBKUN MIiaxix Ta iHmi. Opranizamis
MMO3aKJIACHUX 3aXOMiB MOXe OyTH CHpsSMOBaHA Ha MOCATHEHHS IEBHOI MeTH, ad0 MPOCTO Ha
CIIPUSHHS PO3BUTKY YYHIB y Pi3HHX cepax IXHbOTO KHUTTS.

[pu migroroBmi i po3podIi eKCKypceii IS MIKOISPIB CITiJl BpaXOBYBaTH BIKOBY KaTETOPIr0
YUHIB (JITH MOJIOJIIOTO, CEPEIHBOTO YK CTApIIOro MIKIJIBHOTO BiKY), aJPKE BiJI I[bOTO, 3HAYHOIO
MIpOIO 3aJIeXHUTh METOJMKA IPOBEIEHHs eKcKypcii. IIpy 1iboMy 3HauHY yBary Ciij HpUALTHTH
HaBYaJIBLHUM ITporpamam 3 reorpadii, 3aBIsIKH SKUM MOXKHA c(DOPMYJTIOBATH TEMATHKY €KCKypCii
a0bo cepii eKcKypcii.

ITin yac ypoky-ekckypcii 3HalOMHUMO Y4HIB 3 TEPLIOIBITAMHU PiJHOTO KPalo y HPUPOI.
[Ipu mpoBeneHHs eKCKypcCii BUMTENb BPaxoBy€ METONUYHI MPUHOMH, SIKI € HEOOXiTHUMH IS
peasizaiii Ho3aKJIaCHUX 3aX0/IiB, Ta 0COOITMBOCTI MEPIIOIBITIB. J[01aTKOBO OYII0 CKOHIICHTPOBAHO
yBary y4HiB Ha TOMY, IO 1I¢ BCE-TaKU YPOK, a He 3BUYaiiHa MPOryIsHKa 3 Apy3saMu. J[jis Toro abu
y4HAM OyJI0 LiKaBille Ha TAKOMY YpOIIi i 00 modiipie MaTepiaty 3TiAHO HABYaIbHOI IPOTpaMu
Y4HI 3aCBOIIH, TTOTIEPETHBO Y3aralIbHIOEMO 1H(OPMAILIi0 PO BECHSHI POCIUHH, OLTBITY YaCTHHY
SIKUX OyII0 po3mIssHeMo mmiJ gac ekckypcii. [liaroTyBaBmy mikaBi (akTé IS yIHIB Ta JIETeHIH
Oyze Jernre CKOHIIGHTPYBATH IXHIO yBary i 0a4uTH iXHii iHTepec Ta 3a0X04YEHHS 10 HABYAHHS B
Takomy Qopmari.

BcranoBneHo, mo oprasizanmis ypoKy-eKCKypcii sIK I03aKJIacHOTO 3aXOdy PO3LIMpHIIA
3HaHHS YYHIB IPO NPHUPOAY Ta POCIMHHHMK CBIT. BoHM ami3Hanuch OuIbIIE MPO MEpPIIONBITH,
iX pI3HOMaHITHICTb, BUKOPHUCTAHHS Ta BAXJIMBICTH JJISI €KOCHCTEMH; PO3BHUBAIOTHCS HABHYKH
CIIOCTEPEXEHHS Ta JIOCII/DKEHHS. YUHI HABYMIINCH JETAIbHO PO3NISAATH KBITKU Ta 3HAXOAUTH
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iX y TpHponi, BHBYATH iX XapaKTEPHCTHKUA Ta 3aHOTOBYBATH DE3YJBTATH CIIOCTEPEIKEHb;
30LIBITY€THCS 3alliKaBICHICTh YYHIB IO TPUPOMU Ta 1i OXOpOoHHU. JIOCHiMIKECHHS MEpIIONBITiB
BIJKpUBA€ ISl Y4YHIB HOBI TOPWU3OHTH y Taly3i €KOJIOTil Ta INpPHUPOJO3HABCTBA Ta CHpUSE
(OopMyBaHHIO y HUX HOYYTTS BiJIIOBIANBHOCTI 3a HaBKOJNMIIHE cepenoBuine. [lo3akmacHuii
3axiJ] cTaB YyJ0BOIO MOXKJIMBICTIO JIsl YUHIB MO3HAHOMHTHCS MK cO00I0, IPALIOBAaTH y Ipymax,
CIIJIKYBaTUCS Ta AUTUTUCS 3HAHHSMH Ta JIOCBIIOM.

L'vaa C., buukosa C.

[IOPIBHSHHS CKJIAJIOBUX EMOLIIMHOI'O IHTEJIEKTY
B YUHIB PI3HOTI'O HIKIJIBHOI'O BIKY
Jvsiecokutl nayionanvnuil ynieepcumem imeni leana Opanka
eyn. I pywescokoeo, 4 m. Jlveis, 79005, Yrpaina
e-mail: solomiia251@gmail.com
Hula S., Bychkova S. THE COMPARISON OF COMPONENTS OF EMOTIONAL IN-
TELLIGENCE IN PUPILS OF DIFFERENT SCHOOL AGE. Emotional intelligence (EI) is the
ability to perceive, interpret, display, control, and use emotions to communicate and relate ef-
fectively and constructively with other people. This ability to express and control emotions is
important, but so is the ability to understand, interpret, and respond to the emotions of others. The
study of EI in school-age pupils provides an understanding of how these abilities develop. We
found that high school students mostly have higher levels of EI compared to younger pupils, but
some indicators such as empathy remain at a low level.

Emouiitnnii intenekt (EI) — 1ie BMiHHS pO3yMiTH CBOi eMoIIii Ta KepyBaTH HUMH, a TAKOX
pO3yMiTH eMouii iHIKX Ta 3a NOTpeOr HomoMorTH. Lle MOHATTS BKIIOYa€e TaKi KOMIIOHEHTH SIK
CaMOCBIIOMICTh 200 eMolliliHa TOiH(GOPMOBaHICTh; KEPYBaHHS €MOLISIMH; CAMOKOHTPOJb abo
CaMOMOTHBAIIIS;, COIliajibHA CBiIOMICTh 200 eMIMaris; yMIpaBIiHHSI B3a€MOBITHOCHHAMH. Yci
KOMITOHEHTH €MOLIITHOTO IHTEJIEKTY B3a€MOIIOB’ A3aH1 MiXk CO0010, TOOTO PO3yMilOUH i BUKOHYFOUYH
HepIly CKIaJOBY MOXKHA 3PO3YMITH JIPYTY, @ PO3yMIIOUH 1| BAKOHYIOUH APYTY 3PO3yMITH HACTYIIHY
1 TaK @ 10 OCTaHHBOI I1’ATO1 CKJIa10BOI. MeToro po6oTH BuBUeHH: piBHsA El Ta fioro ckiamoBux
cepex yuHiB 8-ro Ta 11-To Kiacis.

Bcranosneno, mo y 8 kiaci 14% yuniB MaroTe BUCOKHMH piBeHb El, 65% - cepenwii, a
20% - Hu3pKHH, a B 11 knaci yuniB 3 cepenniM piBaeM EI 6ymno 40 %, 3 Bucokum —46% i 14%
3 HU3bKHMM piBHEM eMOIliifHOTO iHTeneKTy. PiBeHb emMomniitHOI moiHpopMoBaHocTi y 8 xitaciB 60%
Bucokuii, a B 11 xiaci — 80%. 3’sicoBaHo, 110 piBE€Hb yIPaBIIiHHSA CBOIMH €MOLISMH B Y4HIB 11
KJIacy € BUIIUM Bij yuHiB 8 kiacy Ha 14%. Y 8-My kiaci mepeBakaroTh y4Hi i3 cepeiHiM piBHEM
YIPaBIiHHS CBOIMH €MOLISIMHU 1 CTAaHOBIATH 54% yciX y4HIB Kiacy, 3 BUCOKUM piBHeM 40%, a
HU3BKUM — 6%. Y 11-My KJaci nepeBa)katoTh Y4Hi 13 BUCOKMM piBHEM YIPaBIIiHHS BIACHUMH
emorrismu 1e 60%, 3 cepentim — 34%, a 3 HU3BKUM PIBHEM YYHIB y BHITYCKHOMY KJIaci HEMae€.
[okazaHo, 1o piBeHb camomoTuBaii yuHiB 11 kiacy € Bumunm Bij yuHiB 8 kiacy Ha 11%. PiBeHb
yIpaBJIiHHS eMOLIisiMU yuHiB 8 kiacy ckiaB 7,4+0,84 GaniB, a B yuniB 11 knacy — 8,9+0,89 Gauis,
1o Ha 18% Bumii, HiXx B y4HiB 8 kiacy. JlociikeHo, 10 BUCOKUH piBeHb eMIaTii B y4HIB 8 Ta
11 kmaciB BuHpa>keHHH c1a00. Y BOCEMUKIIACHUKIB HEMA€ BICOKOTO PiBHS YIPaBIiHHSI €MOIISIMU
IHIINX, IO CepeTHBOTO PiBHSA BiTHOCHUTECS 54%, a 10 HU3BKOTO — 46%. B 0fMHAAIATHKIIACHUKIB
6% y4HIB MalOTh BUCOKHII piBeHb, 60% - cepenHiil, a 34% - HU3bKHIA.

TakuMm 4rHOM 3pOO0JICHO BHCHOBOK, IO y Mipy TOTO SIK Y4HI JOPOCIIIIAIOTh 3pOCTAIOTh
MMOKAa3HUKH, IO BiZOOpakaloTh CKJIANOBI eMOLIHHOTO iHTeNnekTy. PazoM 3 TUM BHSBICHO,
0 piBEHb eMIIaTii 3aJMIIAETHCS HU3BKMM B 000X JOCHIIKYBaHHMX Koroprax. OTpuMani naHi
IiHIMAIOTh BOKJIMBY TEMYy PO3YMIHHS CBOIX €MOLIl Ta eMOLi{ IHIINX JIIOJeH Ta BaXKIMBICTH
PO3BUTKY IIMX HABHKIB y MIKOJIAPIB.
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€3rop A., Ky3sbmimuna L., T'oxy0o B.

BUJIU POCJIMH BYP’SIHIB BAPACBKOI'O PAMIOHY V LIKIJIBHOMY
KVYPCI BIOJIOT'Tl (PIBHEHCBKA OBJIACTb, VKPATHA)
Bonuncokuti nayionanenuil ynigepcumem imeni Jleci Yrpainku
npocnexm Boni, 13, Jlyyok, Bonuncoka obnacmo, 43025
irikuz@ukr.net

Yezhor A., Kuzmishyna I., Holub V. SPECIES OF WEED PLANTS OF THE VARASH
DISTRICT’S IN THE SCHOOL COURSE OF BIOLOGY (RIVNE REGION, UKRAINE). In
connection with the realities of the New Ukrainian School, the teaching principle of local his-
tory becomes a priority in teaching biology. We selected 25 species of weed plants together with
program species for seasonal excursions on phytodiversity among students of the Bilskovolya
Lyceum of the Varash City Council. The apophytic fraction is represented by 9 plant species
(36.0%), for example, Achillea submillefolium L., Chenopodium album L., Elymus repens (L.)
Gould, Urtica dioica L. There are twice as many adventitious species — 11 archaeophytes and 5
chenophytes.

ChOTO/ICHHSI BUPI3HAETHCS AKTHBHOIO AHTPOINIYHOIO iSUTBHICTIO, IO HPHU3BOAUTH [0
3HUILIEHHS POCIMHHOTO MOKPHUBY 3€MIIi 1 MOPYIIy€e AMHAMIYHY piBHOBAry IuiaHeTd. PociuHHMIHA
nokpus OaceliHy p. Ilpum’sTh, HaBiTH B HEBENMKHX HACEICHUX IMYHKTaX, TEX 3a3HaB IUIMB
aHTporonpecii, Mo BHUABWIOCA y 30aradeHHi (IOpM BHACTIIOK BTOPTHEHHS SK MiCHEBUX
(abopureHHHX), Tak 1 CTOpPOHHIX (aJBEHTHBHHX) BHIIB, SKi HaifdacTillle HaTypalli3yOThCs
y mopymeHux exoronax. B Vkpaini Oyp’sHOBUM BHIaM pPOCIHH IIpUCBsiYeHa MOHOTpadis
«Byp’saun Ykpaian» (1970), gyxopinHy ¢uopy B YKpaiHi BHBYAIOTH BYEHI ITiJ] KEPIBHUIITBOM
B. B. IIporomomooi (IIporomomosa, 1973, 1989, 1991; IIportomomora ta in., 2002, 2003),
P. 1. Bypau (bypma P1., 1991, 2001, Bypma P.I. ta im, 2001, 2014, 2015) Tomo.

MeTor0 [OCHIIDKCHHST TPOTATOM BeretamidiHoro mepiomy 2022 p. Oyao BHBYCHHS
¢iTopizHOMaHITTS Oyp’STHOBHX CYAHMHHUX POCIIHH B Mekax c. binbcpka Bosst Ta iioro okonuiis y
BapacekoMy paifoHi PiBHEHCHKOT 00MacTi, [0 BUKOPHCTOBYIOTHCS IIPH BHUKIIAJAHHI IIKITHHOTO
Kypcy OGiosorii 6 xiacy. 3a reo00TaHIYHMM paifOHyBaHHSIM TEPUTOPIsl AOCHIIKEHHS HAICKUThH
10 BepXHbONPHUI ATCHKOTO OKPYT'Y COCHOBHX, BIJIBXOBHX, SUIMHOBHUX ((hparMeHTapHO)
JiciB, 3aIUTABHUX YK Ta OJIro-, Me30-, eBTpoduux OomiT [lomichKol miampoBiHIii XBOWHO-
OIMPOKOJIUCTIHUX JICIB 3 TOMIPHUM KITIMaTOM 1 CHOPUSTIMBAMH JUII PO3BUTKY POCIHHHOCTI
ymoBamu ([inyx, [ensr-Coconko, 2003). V 3B’sa3ky i3 peamismu HoBoi yKpaiHCHKOT IIIKOJH
Kpae€3HaBYMi TPUHIWI BHKIAJAHHS CTAa€ NPIOPUTETOM Yy HaBYaHHI Oiomorii. Hamm s
MIPOBE/ICHHS CE30HHUX EKCKYypCii 3 (DiTOPI3HOMAHITTS cepell yIHIB BilbCHKOBUTBCHKOTO JIIIEHO
Bapacpkoi miceKoi pamu Oymo oOpaHo 25 BuAiB Oyp’sSTHOBUX POCIHH Pa3oM i3 IPOTPaMHUMHU
Buaamu (KocTtikos Ta iH., 2020). AnoditHa ¢paxuis npexcrasieHa 9 sunamu pocius (36,0 %),
30kpema, Achillea submillefolium L., Chenopodium album L., Elymus repens (L.) Gould, Linaria
vulgaris Mill., Lycopus europaeus L., Melandrium album Mill., Persicaria maculosa Gray,
Taraxacum officinale Wigg., Urtica dioica L. AnBeHTHBHUX BUAiB BABidi Oinbmie — 11 apxeoditiB
i 5 xeHoQiTiB. 3a mOXomKeHHsIM cepex apxeoditiB Hamu BunueHO 5 rpyn (Echinochloa
crus-galli (L.) P.Beauv., Fallopia convolvulus A Love, Senecio vulgaris L. marots Asiiichke
OXO/UKeHHs; Artemisia absinthium L., Descurainia sophia (L.) Webb ex Prantl, Malva
neglecta Wallr. — Ipano-typanceke, Anthemis cotula L., Centaurea cyanus L., Sonchus oleraceus
L — Cepenzemuomopceke; Erysimum cheiranthoides L. — IliBnennoeBpasiiiceke; Setaria viridis
(L.) P.Beauv.) — CepenzeMHOMOpPCHKO-ipaHO-TypaHChbke NOXOmkeHHs). OCHOBHA OuNBIIICTB
HOBOIPUOYIBIIB MaroTh [liBHIYHO-AMEpHUKAHChKE TIOXOIKEHHS — Amaranthus albus L., Bidens
frondosa L., Erigeron canadensis L., Erigeron annuus (L.) Pers., IliBneHHOAMepuKaHCEKEe —
Galinsoga parviflora Cav. Hamu yTo4HEHO /10 BUAIB JIesIKi pOJIOBI HA3BH WIKIJIBHOTO MiIpyYHHKA,


https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BB_%D0%9B%D1%96%D0%BD%D0%BD%D0%B5%D0%B9
https://uk.wikipedia.org/wiki/P.Beauv.
https://uk.wikipedia.org/wiki/Wallr.

-220 - “Monogab i noctyn Gionorii”, JlbBiB, 26—28 kBiTHA 2023 p.

Marepiai JOoCIiHKSHHS] BUKOPUCTOBY€ETHCS JUIS IIPOBEICHHS 3aHATh B YPOUHHUIT Ta 1103aypOYHHI
Hac, MiJ1 9ac eKCKypciii O0TaHIYHOT Ta EKONOTIYHOT TEMATHKH.

Kepnunpka B.
CIIJIKYBAHHSA SIK OCHOBA OPI'AHIBALIIT ITEJIATOI'TYHOT B3AEMOIIT

Jlvgiecokuii Hayionanvhuti ynisepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: victoria2002ker@gmail.com

Kernetska V. COMMUNICATION AS THE BASIS OF ORGANIZING PEDAGOGI-
CAL INTERACTION. Communication is a key element of organizing pedagogical interaction.
The effectiveness of the educational process and the achievement of educational goals depends
on the quality of communication between the teacher and students. The article examines various
aspects of communication, its impact on pedagogical interaction, and provides examples of suc-
cessful use of communication in the educational process.

CHijKyBaHHS € OJHIEI0 3 OCHOBHHMX CKJIQIOBHX IICAAroridyHOi B3aeMOil i BHU3HAYaE
YCHINIHICTh TMEAAroriqYHOro mporecy. Y 3B’SA3Ky 3 IIUM, BHUBUEHHS Ta BIIOCKOHAJICHHS
KOMYHIKaTHBHUX HaBUYOK MeJarora BiJIirpae BaXKJIMBY pOJb Yy JOCSITHEHHI MO3UTHBHUX
pEe3yJbTaTiB B pOOOTI 3 YUHSIMH.

Opranizallis meaaroriyHoi B3aeMoii nepepdavyae HasBHICTh €(pEKTHBHOTO CIIIKYBaHHS
MIX refarorom Ta y4usmu. [legaror Mae 3a0e3neYnT 3B S30K 3 KOXKHUM YYHEM, BPaxOBYHOUH
fioro iHMBiAYyasIbHI 0cOOIMBOCTI, MOTpeOH Ta inTepecu (Kosanenko, 2011).

KpiMm Toro, cmijKyBaHHSI € KJIIOYOBHM €JIEMEHTOM y B3aeMoii mexarora 3 Oarbkamu
yuHiB. PerynspHuii Ta BigkpuTHii 0OMiH iHQOpPMAILIIEI0 MiX TIEAaroroM Ta 6aTbKaMu J0IoMarae
3a0e3neunTy epeKTHBHICTh HABYaHHs Ta BUuxoBaHHs auTuHU (['oH4apenko, 2011).

Jnst eexTuBHOT oprasizailii eAaroriyHoi B3aeMoii HeOoOXiHO TaKOX BUKOPHCTOBYBATH
Pi3HOMaHITHI KOMYHIKaTHBHI TEXHOJIOT1i, TaKi sIK pO3MOBa, IiaJIOT, AUCKYCIsl, IHTEpaKTUBHI METOIH
HaBYaHHS Ta iHII. BUKOpHCTaHHS pI3HMX METONIB CIUIKYBAaHHS JO03BOJISIE TENArory 3HAWTH
ONTUMAJIBHUI CIIOCIO B3a€EMOJIIT 3 YUHSIMH Ta CTUMYJIIOBATH 1X pO3BUTOK (AHTOHOBA, 2006).

BaxiBoIO CKJIaJI0BOIO PO3BHUTKY CIIJIKYBaHHS B IEAArorivHiil B3a€MOIIT € BUKOPUCTAHHS
Cy4acHHX iH(pOpMaIiHHUX TEXHOJIOTIH, TAKHX SIK BiZICOKOH(pEpeHIlii, MyTbTUMEe i iHI Ipe3eHTallil,
intepaktBHi Jomku oo (IlIunkapenxo, 2014). IIpoBigHy posib y CHIJIKYBaHHI BiZirparoTh
TaKoK HeBepOasbHI 3acO0M KOMYHIKAIlil, TakKi SK MiMiKa, KECTH Ta iHIII MPOSBU €MOIIHHOTO
cTaHy. BpaxyBaHHs 1ux (akTopiB mormomarae meaarory 3a0e3rnednTH ¢(heKTHBHHHA KOHTAKT 3
YUYHSIMH Ta CTBOPHUTH arMocdepy criBmpaili Ta 1oBipu. [Ipumipom, cXuieHHs Briepes, HONsi B
04i Ta yCMIIlIKa MOXYTh JOTIOMOTTH MIOKa3aTH yBary Ta iHTepec /10 y4HS.

3aK/IIOYHOI0 METOH0 CIUIKYBaHHS B IIEAAroriyHiii B3aeMomii € BHKOHAHHS OCHOBHHX
3aB/laHb, TAKHUX K JOCSITHEHHS B3a€EMOPO3yMiHHS, (POPMyBaHHsI JOBIpH, MOOY/I0Ba TTO3UTHBHOTO
BIZIHOILIICHHSI JO HABYAJILHOTO MPOLIECY Ta IHIINX YYaCHHUKIB.

OnHak, e(h)eKTHBHICTD CITIIKYBaHHS 3aJIC)KHUTh BiJl HAJIArOHKEHOT B3aEMOIIT MIXK TI€Jar0roM
Ta Y4YHSIMH, LIO Iependadac peTesbHy MiJATOTOBKY Ta BHUKOPUCTAHHS CIELIaIbHUX METOJIIB
xomyHikaiiii (Jaxuiu, 2013). Cepen HUX MOXKHA BUAUIUTY 1HIUBIAyaTbHHHA MiAXiT 10 KOXKHOTO
y4HsI, BMIHHSI CJIyXaTH Ta PO3YMITH, CTBOPEHHsI CHIPUSTIMBOI aTMOC(epH Uisl CIIUIKYBaHHS, a
TaKO)XK BUKOPUCTAHHS MENaroriYHUX IHCTPYMEHTIB (HANpHKIIAM, IUNIAHYBAaHHS yPOKY, METOIU Ta
TEXHOJIOT1T HAaBYaHHSI, OLIHIOBAHHSI TOILO) JUTS TIOKPAIICHHS SKOCTI KOMYHIKaIlil.

[Mpodeciiinuii po3BUTOK IMeNaroriB y raixy3i KOMyHIKalliHUX TEXHOJIOTIH € KIFOYOBHM
JUIsl 3a0e3MeueHH s SKICHOTO HaBYaHHS Ta BUXOBaHHS, [II0 BUMArae MOCTIHHOTO BIOCKOHAJICHHS
Ta OHOBJICHHS KOMIIETCHIIH y ramy3i cmiikyBaHHs. KpiM Toro, BaxinBo He 3a0yBaTu Mpo
CaMOITi3HaHHSI Ta CAMOB/IOCKOHAJICHHSI, 1[0 JI03BOJISIE IearoraM po3BHBAaTH BIaCHI KOMYHIKaTHBHI
HaBHYKH Ta 3a0e3Ieuye cTanuii piBeHb SKOCTI MeIaroriyHoi B3aEMOIii.
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OTXe, CHUIKYBaHHS € HEBiJ'€MHOIO CKJIAIOBOIO YCIIIIIHOI MEeNaroriYHol B3aeMOMii, sika
moTpeOye He TUTBKHM HAsSBHOCTI BiOIOBITHUX HABHYOK i 3HaHB 3 KOMYHIKaIlii, ajie i HOOKOTO
PO3YMIHHA TeNaroridHoi cuTyamii, YMiHHS CIyXaTH Ta BECTH [ialol, a TaKOoX 3IaTHOCTI
BIIKPHBATH HOBI MOMJIMBOCTI CIIBIpAIli 3 YYHSAMH Ta KOJEeTaMH. BpaxoByouu Iie, Ieqaroru
TTOBHMHHI IIPAarHyTH ITOCTIHHO Y0CKOHAIIOBATH CBOI KOMYHIKAIlii{Hi HABUYKH, 1100 3a0e3edyBaTH
SIKICHY Ta e()eKTHBHY B3a€EMOJIII0 3 YUHSIMH Ta IHITNMH YYaCHUKAaMH IIEAAarOTi9HOTO MPOIIECY.

Kpounmrans X., Pomaniok H.

METOJMYHI ACITEKTU ®OPMYBAHHS ITOHATTSA “KIJIITUHA”
B LIKIJIbLHOMY KYPCI BIOJIOT I
Jlveiscokuti Hayionanvuuti ynigepcumem imeni leana Opanka
eyn. I pyuescokozo, 4 m. Jlveis, 79005, Yrpaina
e-mail: KHRYSTYNA.KRONSHTAL@Inu.edu.ua
Kronsthal H., Romanyuk N. METHODOLOGICAL ASPECTS OF THE “CELL” CON-
CEPT DEVELOPING IN THE SECONDARY SCHOOL BIOLOGY COURSE. The methodol-
ogy of teaching biology consists of a general didactic of teaching biology and special didactics
of separate sections of the school biology course. The general didactic in teaching biology deals
with the overall patterns of teaching living nature. Here we present the special didactics of the
teaching methodology of the living cell, with the specifics of the subject content and the age of
the students (conducting lessons, laboratory and practical work, excursions, extracurricular and
extracurricular activities, etc.).

[TOHATTS PO KIITUHY SIK CTPYKTYPHY 1 QYHKI[IOHAIbHY OAMHHIIIO KUTTS MOYNHAETHCS 11IE
B MOJIOAIIMX KJIaC HA YPOKaX MPHUPOJO3HABCTRA 1 TPHUBAE MPOTATOM 6-11 Ki1aciB Ipy BUBYCHHI Ha
ypokax 0ioiorii i, 4acTkoBo, OCHOB 3710POB’sL.

[epri cucTeMHi ysBIEHHS MPO KITHHY (OPMYIOThCS Y 6-My Kilaci Mpu BUBYEHHI TEMH
“KuitiHa”. Ha naGoparopHux po0oTax y4Hi 3100yBaroTh HABUYKH POOOTH 3 MIKPOCKOIIOM Ta
MIKpornpernaparaMmy, BUBYaO4UM Oy/OBY JIMCTKa eNofiel Ta JIyCKH IMOYi. 3 Halloro MO,
JOLUTBHAM JIONIOBHEHHSM IIi€] aKTMBHOCTI € PO3LIMPEHHS Mepesiky 00’€KTiB CHOCTepPEKESHHs
i MIKPOCKOIIOM Y SIKOCTI JEMOHCTpAIiid; 116 MOXYTh OYTH KIITHHH TpaJecKaHIlii, M’ sSKOTi
nepito, Touo. EGekTHBHUMU METOJaMu ISl 3aKpIIUICHHS 3HaHb NPO KIITHHY Ta (hOpMyBaHHS
CHCTEMHOT'O YsIBJIICHHS TPO HEl € MPOEKTHA AisUIBHICTD YUHIB, 30KpeMa JITUICHHS! MOl KIITHHH
3 IUIACTHITIHY, BUTOTOBJICHHS allIiKaIlii KIiTHHU.

HaguasbHi mporpamu 3 0iostorii yist 7-ro, 8-ro Ta 9-ro KjIaciB nependayaroTh MOTTHONICHHS
3HaHb MPO KIITHHY, OMOBHIOIOTHCS 3HAHHS MPO KIITHHHUNA Metabomizm. Y 10-my knaci y4Hi
BHBYAIOTh OCHOBU MOJIEKYJSIPHOT T€HETHKH, MOJIEKYJSIpHOI Oiojiorii, OioTexHoorii, TeHHOT i
KIIITUHHOT 1HXKeHepii, IXHI TOCATHEHHs Ta PU3UKH, 010€THYHI NPOOJIEMH CydacHOI MEIWIMHHU.
J1s bOTO KpaliuM BapiaHTOM € 3aCTOCYBAHHS CyYaCHUX MYJIBTUMEIIHHUX TEXHOJIOTIH; a TaKoX
JIMCKYCiH, nebariB, AinoBux irop. J{is 3akpiluieHHs 1 y3arajdbHEHHS HaBYAJILHOTO Marepiany
PEKOMEH/IOBAaHO BUKOPHCTOBYBATH OINOPHI CTPYKTYPHO-JIOTIUHI CXeMH, TaOJIHUIIl, KaPTH 1am’sTi.
[Tpumipom, onopHa cxema “CTpyKTypHI KOMIIOHEHTH €yKapiOTHYHOT KIIITUHH MICTUTB acowiarii
KOMIIOHEHTIB KJIITHHHU 3 OPTraHi3MOM JIFOJIMHU UM HEXHBOIO TPHPOJIOI0, 3aIIPOIIOHOBAHI YUHIMHU
Ta BUYMTENISIMHM TIPH BUBYCHHI KiiTuHH. Llefi MeTon po3BuBae eMOLiHUI IHTEJIEKT, BUKIHMKAE
JKBaBHI IHTEPEC, FAPHO MiAXOAUTH 1 « MO3KOBOTO IITOPMY» 1 € IyKe TieBuM. Tpaauitiiine iHoro
BUKOPUCTaHHsSI MOke OyTH Moau(ikoBaHE i3 3alyYeHHSM TEXHIYHHX IHTEPAaKTHBHHUX 3acO0iB,
SIK OT — IHTEPAKTHBHOI JIOIIKH, TAONHIb OH-JAiH, Tolo. J{ieBUM METOIOM JIsl y3araJbHEeHHs
iHpopMallii € ckiIaJaHHs KPOCBOPIIB, aHarpam, (DiIBOPAIB Ta CEHKaHiB, Y I[bOMY BHIAJKy
iH(OpMallis JEerKo 1 MPOCTOo 3amam’ITOBYEThCS Ta CUCTEMATH3yeThesl. [0 HaBeJeHOTO Meperiky
BapTO JIOAATH 1 MO3aKJIACHY HaBYaJIbHY JIIsUTbHICTD YUHIB 1 BUMTEINsI, 30KpeMa, eKcKypcii B My3el
HayKH, sIKl BijHe#aBHa 3 siBHIKCA it B Ykpaini. Hanpuknan, y M. JIbBiB MOXKHA 03HAHOMHTHCS
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i3 poOoTOr0 HEWpOoHa Ha KIITHHHOMY piBHI, Tomo. OKpiM IBOTO, BapTe yBard AEMOHCTPYBaHHS
BIpTyalbHHX MoOJeNeld OymOBM KIITHHH, IMimiOpaHi 3a 3MiCTOM, BiNIOBITHO JO BIKOBHX
OCOOTMBOCTEH CIPUIHATTS 1 HABYATBHUX LITCH.

®opMyBaHHS MUTICHOTO, TIOBHOTO YSBICHHS PO OyAOBY Ta (YHKIIFOBAaHHS KIITHHU Y
mIKUTBHOMY Kypci bionorii cripusie HabyTTIO yUHSIMH HEOOXiTHIX KOMITETEHIIIH He JIMIIE y Tamy3i
MIPUPOAHUYMX HAyK, a ¥ iHpopMaIiitHO-In(poBoi, BMIHHS BUYHTHCS BIPOJOBXK JKUTTS, BMIHHSA
CIIKYBaHHS y KOJIEKTHB1, BMiHHS TBOPHUTH, i € HEOOXiTHIM KOMITOHEHTOM HaBYAJIEHIX MIPOTPAM.

Jlenbko C.
I'T'TEHIYHA OCBITA HIKOJISIPIB MOJIOAIINX KJIACIB
Jlvgiecokuii Hayionanvruti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail:lenko.sofia@ukr.net

Lenko S. HYGIENE EDUCATION OF SCHOOL STUDENTS OF YOUNGER CLASS-
ES. Maintaining proper hygiene is crucial for the health and well-being of young school children.
Teaching them about hygiene practices such as hand-washing, dental care, and personal cleanli-
ness can significantly reduce the risk of illnesses and diseases. Overall, hygiene education plays a
vital role in ensuring the physical and mental health of young students, and should be prioritized
in their education. The article explores the impact of factors on the hygiene of school students and
the possibility of improving hygiene for young school children.

lirieHiuHe BUXOBAaHHS Ta HAaBYaHHS € CIIPSIMOBaHE Ha IMiJBHUIICHHS KYJIbTypH YYHIB Ta
npodiTakTHKY 3aXBOPIOBaHb, | HOCUTb 3arajibHUil, KOMIIEKCHHH 1 Oe3nepepBHUil XapakTep. CTaH
3[0POB’sl BU3HAYAETHCS YMOBAMH KMTTS LIKOJSIPIB. HeBiAMOBINHICTh CaHITAPHO-TITiIEHIYHUM
pPEKOMEH/IalliiM YMOB yTpPHMAaHHsS, OpraHizaiii Ta SIKOCTI Xap4dyBaHHS, YMOB HaBYaJbHOI
JISUTBHOCTI Ta I1HIIOTO CYTTEBO TMOCHIIIOIOTH HETaTUBHUHN BIUIMB Ha (OpMYBaHHS 310pOB’s
mkossapiB (Macioy, 2015).

IIpodeciitHa KOMIIETCHTHICTh IMEAarora — HABYMTH AWTHHY Iii, 110 NPUBEAYTH [0
(dbopMyBaHHS NEBHHUX IIEPEKOHAHb INOJO JOTPUMAaHHS ririeHu. [irieHiYHa TpaMOTHICTbh
nepe0ayae HasIBHICTh Y MEAaroriB 3HaHb PO OCHOBHI IPpyH (haKTOPiB, sKi GOPMYIOTH 30POB’s
(Bamenko, 2006).

OcHOBHUMH TpoOJieMaMH y BHUXOBaHHI CaHITAPHO-TITIEHIYHOI KyNbTypH y HiTeit
HIKUJIBHOTO BiKY HHMHI € MEIM4YHI Ta COLalbHI MPOOJIIeMH, a TaKOXK ICHYIOYI COLJIbHI YMOBH.
CrnocrepiraetbCsi MOTIPUICHHST CTaHy 3/[0pOB’S IIKOJSIPIB 4epe3 Mopdo-(yHKIIOHATIbHI
HOPYIICHHS, TOITMPEHUMH € TIEPEANAaTOJIOT YHI Ta TATOJNIOTIUHI CTaHH OTIIOPHO-PYXOBOTO anapary.
OCBiTHS AisUIBHICT HEPO3PUBHO TIOB’s13aHa 3 TirieHoo 30py. Po6oTa 3 pi3HUMH €JIeKTPOHHUMHU
NPUCTPOSIMU: TIJIAHIIETOM, Tele(OHOM, HOYTOYKOM MOXE CIPHYMHUTU HE JIMILE MOPYIICHHS
30py, a it mocraBH, 3MiHM IICUXOHEBpOJIOTiYHOTO cTarycy Tomo. (bemikosa, 2011).

[enaror MoBHHEH MaTH y CBOEMY PO3IOPSIKEHHI BIJOMOCTI PO aHATOMO-(i310I0riuHy
crenudiky OpraHiaMy IIKOJISIPa, BIKOBI HOPMATHUBH, TTi€HIYHI 3aX0/TH, 1 BiIIOBITHO 3aCTOCOBYBaTH
KOMIUTEKCH O37I0POBYMX 3aXOJiB Y MOBCAKICHHIN MEIAroriyHii MpaKTHUIl, OCKIIBKH BiJ bOTO
3aJIeKHUTh 30epeKeHHs Ta 3MilHeHHs 310poB’ s Aireil. ( lybaceHtok, 2013).

[TporpamaririeHi4HOT MiATOTOBKH Iepe10avac mociiIoBHE PO3IIUPEHHS B yYHIB T €HIYHUX
3HaHb Ta HABUYOK Y rally3i 03JJ0POBYOTO BILUTUBY (Di3UUHOI KYJIBTYPH Ta 3arapTOBYBaHHS, Tiri€HH
po3yMoBoi Ta (i3u4HOI mpaili, CyCHiIbHOI Ta 0COOUCTOI TIri€HHU, MOMEPEIKCHHS THPEKIIIHHNX
3aXBOPIOBaHb, TTi€HN XapuyBaHHs, MPOQIIAKTHKA TPAaBMaTH3MY.

[oBcsikaEHHMI KOHTPOIIb 33 JOTPUMAHHSM JIThbMHA HOPM 1 TIPaBHJI 310pOB’s130epirarouoi
MOBE/IHKK, IOBEPHEHHS 10 MPOWICHOr0 Marepialy — O0OB’s3k0Ba yMOBa €(EKTHBHOTO
3aKpIIUICHHS TICIEHIYHUX HAaBUYOK cepel Momommux mmkomsipie  (CBupumenko, 2016).
EdexruBHMM, cnocoOOM HaBYaHHS JUis MOJIOALIMX IIKOJSIPIB, € OpraHizaliis irpoBUX Ta
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3MarajbHUX (pOpM HaBYaHHS TA BUXOBAHHS: BIKTOPHH, OJiMITia, TeaTpai30BaHUX BUCTAB, III0Y,
koHKypciB. (I'puropenko, 2020).

OTxe, 3aBOaHHSAMH TiTi€HIYHOTO BUXOBAaHHS MOJIOIIINX IIKOJISIPIB € BUXOBAHHS KYIBTYypH
37I0pPOB’S Ta 3BHYOK 3[0POBOTO CHOCO0Y KUTTS, (POPMYBaHHS CHCTEMH MOHSTh, CIIPSIMOBaHMX Ha
YCBIZOMIIEHHSI JUTHHOIO CBOTO “SI”°, MOXKIIMBOCTEH CBOTO OpraHi3My, 3aJIe)KHOCTI HOTO 310pOB’s
BiNl niffl, BYMHKIB, 3BWYOK. Lli 3aBHaHHS peami3ylOThCS MiJ Yac MPOBEIACHHS 3aHATH, Oeci,
PYXJHMBHX irop, JOCTIJHHAIBKOI POOOTH, BUXOBHHX TOIUH. TakMM YHHOM, BHKOPHCTOBYIOUH
BECh KOMIUIEKC 3aXOJiB PO3POOJICHNX Ta PEKOMEHIOBAaHHX IPOrpaMor0 BaJEoJIOrii, € peanbHa
MOYKJIUBICTh BHPIIIUTH IUTIACT MPOOIEM OB’ I3aHUX 3 TiTi€HIYHUM BUXOBaHHSAM. BupimeHHs 1ux
B)XJIMBUX IPOOJIEM € 3aII0PYKOI0 BUXOBAHHS 3J0POBOTO I'POMAJSIHUHA, YIHS, JUTHHH.

Muponwok K., baopko H.
®OPMYBAHHS EKOJIOT'TYHOT KOMITETEHTHOCTI Y MAMBYTHIX VUUTEJIIB
[IPMPOJIHUYNX HAVK 3A YMOB JIMCTAHLIIMHOI'O HABYAHHS
Binnuyvxuii oeporcasnuii nedazoeiunuii yHisepcumem imeni Muxaiina Koyroburcokoeo
syn. Ocmpo3svkozo, 32, m. Binnuysa, 21100, Ykpaina
e-mail: katerinamironuk34@gmail.com

Mironyuk K., Bayurko N. FORMATION OF ECOLOGICAL COMPETENCE OF FU-
TURE NATURAL SCIENCE TEACHERS UNDER CONDITIONS OF DISTANCE LEARN-
ING. This article highlights the importance of developing ecological competency among science
teachers for addressing environmental issues. The study recommends using interactive teaching
methods, project-based learning, and computer literacy training to enhance students’ ecological
awareness. It is crucial to use innovative methods for effective ecological competency develop-
ment in the context of distance learning.

MonepHi3arlisi CHCTEMH BITYM3HSHOT OCBITH y 3B’SI3KY 13 3aTOCTPEHHSM E€KOJIOTIYHOT KPU3H
aKTyaJli3ye BUCOKI BUMOTH JI0 MPOQeciiHOT KOMIETEHTHOCTI MalOyTHhOTO (axiBil. Y 1HbOMY
KOHTEKCTi 0COONMHMBOT yBaru HaOyBatOTh MPOOIEMH TEPEOCMHUCIICHHS 1 BIOCKOHAJICHHS ITPOLIECY
(hopMyBaHHS EKOJIOTIYHOI KOMIIETEHTHOCTI MailOyTHBOTO BUHUTENS IPUPOJHUYMX HAyK SIK
HEBII’eMHOT CKJ1a10BO1 (haxoBOT MiATOTOBKH. be3cyMHIBHO, 1110 MaitGyTHI BUUTEI] TPUPOJHUIHX
HayK MalOTh YCBIIOMJIIOBAaTH BKIIMBICTh 1 HEOOXiJHICTH 3a0e3IeUeHHsI KOCBOIIOIIHHOIO
PO3BUTKY CyCHIbCTBA 1 pupoan. CamMe Taki MIHHOCTI BOHH MalOTh Y MOAAJIBIIIOMY TPAHCITIOBATH
CBOIM yuHsIM. BayxiuBy posnb y 11bOMy MpOLIEC] BiIrpaloTh 3aKJIaJi BUILOI OCBITH.

Ha nymky naykoBuiB (I'opGauyk, [anunenko, 2019), nns ¢dopMyBaHHS €KOJOTIYHOT
KOMIIETEHTHOCTI MalOyTHIX Y4MTEiB NPUPOAHUYMX HAyK 32 YMOB JIMCTAHIIMHOTO HABYAHHS
e(eKTUBHHUM € BUKOPUCTAHHS IHTEPAKTUBHUX METO/1iB HABYaHHS, IPOEKTHOTO HABYAHHSI, METO/IiB
MOJICJTFOBAHHS.

Pesynbraty aHanizy HayKOBUX IyOJiKallii TEPEKOHINBO TOBOSTH BXKIIUBICTh 38Ty YeHHS
CTYAEHTIB JI0 TPAKTUYHOI AiSTIBHOCTI, 30KpeMa JI0 BUBYEHHS 1 pO3POOKH HIISXIB pO3B’s3aHHS
€KOJIOTTYHHX MPOOJIEM CBOTO PErioHy, 0 Y MiICYMKY CrpHsie (OpPMYBaHHIO iXHbOI €KOJIIOTTUHOT
cBigomocti Ta kommereHTHOCTI (Bommapenko, 2020). OcobnuBuii IHTEpeC I HAIIOTO
JIOCII/DKEHHSI CTaHOBJIATh HAayKOBI PO3POOKH, sIKi 3acBIAYYIOTh €(eKTHBHICTH (hOpMyBaHHS
KOMIT IOTepPHOI TPaMOTHOCTI CTY/ICHTIB Ta BHKJAJIA4iB JUIs YCHIIIHOI pOOOTH B €JIEKTPOHHOMY
cepenosuii HaBdanHs (Kpasuenko, [1IBexn, 2021). V cBoix gocnimkenHsix HaykoBii (ITorpe6Hsk,
2021) BKa3ylOTh Ha BaKJIMBICTh BHUKOPUCTaHHS BIPTyalbHHX EKOJOTIYHUX Jaboparopiii Ta
IHTEPaKTUBHUX BIPaB, 1[0 JO3BOJISE MiABUIIMTH MOTHBAIIO CTYACHTIB 0 BUBUEHHS €KOJIOTIi Ta
3a0e3neuuTy OLTbII e()eKTUBHE 3aCBOEHHS Marepiaiy.

AHami3 HayKOBMX JDKEpeN 1 JOCBIMy MEAAaroriyHoi MisUTbHOCTI Ja€ MOJKIJIUBICTH
CTBEp/DKYBaTH, MI0 MiJBHIICHHIO e(eKTHBHOCTI mporecy (OpMyBaHHS  EKOJIOTIUHOT
KOMIIETEHTHOCTI MalOyTHIX Y4MTETiB NPUPOAHUYMX HAyK 32 YMOB JIMCTAHIIMHOTO HABYAHHS
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CIPUSIOTH YIIPOBA/KCHHS CyJYaCHUX iHHOBAIIMHUX, iH()OpMAaiHHO-KOMYHIKAIliTHIX TEXHOIOT1H
HABYAHHS, CIPSIMOBAHICTE CaMOCTIHHOI poOOTH 3100yBadiB OCBITH Ha MPHUPOIOOXOPOHHY
TISUTBHICTB Ta PO3pO0Ka SKICHOTO HAaBYAIBHO-METOIUIHOTO 3a0e3MeueHHs] OCBITHBOTO TPOLECY
y 3aKJIaJiax BUILIOI OCBITH.

3apnanHs (HopMyBaHHS €KOJIOTIYHOI KOMIIETEHTHOCTI MaOyTHIX TIEJaroriB peati3yloThCs
y Tporeci BUBYECHHS ()axOBUX BHOIPKOBUX MTUCHHILTIH. Tak, y Ipoleci BUKIAJaHHSI HABYAIBHOL
mucuurutien «EKOOTis Ta Teopis 1 mpakTHKa eKOJIOTIIHOI OCBITH» 3aCTOCOBYIOTBCS Taki (opMH
1 METOM HaBYAHHS, SK: IHTePaKTUBHI JICKIIi1, OHJIaH TUCKYCIii, BIpTyallbHi €KCKYpPCii, eKOIOTI4HI
mpoekTt. CrymeHTH 3anisHi 10 peamizamii mpoekry «Ecological education of preschool and
primary school children: a Europeanapproach» («Exomnoriuna ocBita miTelf AOIMIKIIFHOTO Ta
MOJIOAIIOTO IIKUTFHOTO BiKYy: €Bporeichkuit miaxim (mpoext EcoEAdEU-101085524).

TakuM YMHOM, IMITIEMEHTALSl KPAIIUX €BPONEHCHKUX MPAKTHK Y HALliOHAJIBHY CUCTEMY
OCBITH 3a0€3MEYNThH IiIBUIICHHS SIKOCTI MPOIecy (POPMYBAHHS EKOJIOTIYHOT KOMITETCHTHOCTI
MaHOyTHIX BYHTENIB 32 YMOB IUCTAHIIIHHOTO HABYAHHS Ta IHTETpAIlif0 J0O €BPOIEHCHKOTO
MPOCTOPY BHILOI OCBITH.

Minbkau A., Hazapyk K.

BYJIIHI' V IKUIbBHOMY CEPEJIOBUIIII. ITPUUYMHU, HACJILIKU
TA IIJIAXU ITIOAOJIAHHA

Jlvgiecoruii Hayionanvruti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. JIvsie, 79005, Yrpaina

e-mail: lomonosova341@gmail.com

Minkach A., Nazaruk K. BULLYING IN THE SCHOOL ENVIRONMENT. CAUSES,
CONSEQUENCES AND WAYS TO OVERCOME. Unfortunately, the school has recently be-
come less and less safe for all participants in the mass process. Bullying is an actual problem in
schools today. A phenomenon that has a number of extremely negative consequences: the mu-
tilation (physical and psychological) of children and adults, the increase in the level of criminal
aggression in school and beyond, is often the cause of adolescent suicides. The phenomenon is
often the cause of teenage suicides.

I{pkyBaHHS — aKTyalbHa mpoOieMa MIKUIBHOTO chorogeHHs. byminr (bulling), abo
I[bKYBaHHS — BUJ] HACHJIbCTBA — HABMHCHA Ta CUCTEMAaTHYHA arpecHBHA IOBE/IHKA IHANBIIA YK
IpyIH IHAUBIIIB y BiHOIIEHHI JIO IHIIOrO iHIUBI/A M TPYIH, IO Ma€ Ha METi 3aBJaTH IIKOIH
¢disnyHOMY Ta/ab0 TCHUXOJOTIYHOMY OJIaromoIyddro, o0 yTBEPAUTH CBOKO BIIAAdY, IEpEBary
tomio (JIymmait 2010).

Hapas3i € pi3ni knacudikanii pi3HOBH/IIB, OUIBIIICTD 3 HUX HE MAIOTh KOJHOTO MiAIPYHTS,
aye, Ha IIACTs, BUAULIOTh Taki TUMM OynmiHTy: (i3WYHUMA, BepOaibHU, pensuiiiHuii, kidep-
OyJiHT, ceKcyabHUI OyJHIT Ta yrnepemkenuii oyminr (Wang 2009).

BynmiHr KpiM KOPOTKOCTPOKOBOTO BIUIMBY MAa€ CEpHO3HY MOBTOCTPOKOBY Jil0, IO
NPOSIBIISIETHCS 1y )KEPTB, 1 B KPUBAHHUKIB, 1y CIIOCTEpIiradis, a TaKoX 3arajibHa arMocdepa B Kiaci
Ta 1wkoii. Hacmigku € qBoX THMIB: mpsiMi (TTPOSIBISIFOTECS OZ[pasy) Ta BinaaieHi (IposBISIFOTHCS
yepe3 AeIKui Jac).

3po3yMmio, 1110 HalKpauuii MeTox 60pOThOH 3 OYJIIHIOM — HEMOIMYyCKAHHS I[OTO SBHIIA
3arajnoMm. I, Ha macTs, B Cy4acHOMY CBITI 1€ HE TaK BXe i CKJIaJTHO, aJKe 3apa3 € 6arato nporpam
pPOOOTH TICHUXOJOTIB, SIKI MOXYTh ITPOBOIUTH BUXOBHI FOIUHHM 3 JiThbMH. B iHTEpHeETI € Oararo
PO3IPYKIBOK HA TeMy OyJIiHTY, SIKi MOYKHA MaTH B KOXKHOMY KJIaci, po3aTi KokHii autuHi. KimacHi
KepiBHUKH MOXYTbh IIPOBOANTH BUXOBHI FOIMHH 31 CBOTM KitacoM. HaBiTh 3BMuaiiHa yBaXKHICTb Ta
HeOal Ty XiCTh 3 OOKY BYMTEIISI MOXKE BPSATYBAaTH JUTHUHY BiJl IIbKYBaHHS.

M CcTBOpHJIM BJIaCHHU TUIAH-KOHCIIEKT BHXOBHOTO 3axoay Ha Ttemy «byminr. [Ipuunnm,
HACJIIJIKU Ta IUISXU TTOJONaHHD).
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Hectepuosa M.

CIIOCOBU AKTUBI3ALIII IMI3HABAJILHOI JIISIJIbHOCTI YUHIB
vV IPOLECI BUBUEHHS BIOJIOT I

Xaprxiecvra eymanimapro-nedazo2iyna akaoemis
npos. Pycmaseni, 7, Xapkis, Xapkiecvka, Ykpaina, 61000
nestertsovamaria@gmail.com

Nestertsova M. METHODS OF ACTIVATING THE COGNITIVE ACTIVITY OF STU-
DENTS IN THE PROCESS OF STUDYING BIOLOGY. Motivation during the educational pro-
cess affects students’ desire to learn actively. There are many theories of formation of students’
motivational activity. For a teacher, the most important thing is that students feel an inner need to
learn, and here ICT is simply irreplaceable: it is the chain that connects the interests of the teacher
and students. You just need to teach creative use of children’s fascination with gadgets.

B mpakTHuili cy4acHOT HIKOJIY MU TaHHS TPO MOTHBAIIIO 10 HABYAHHS € OTHUM i3 IEHTPAJIbHUX.
BoHO BUKIIMKAE cymnepedkH, Mae 6e3J1id MiAX0AiB 10 pO3B’sA3aHHS, ajie Bce PiBHO OaKaHHS YUHIB
HABYATHCS 9acTo € HepocTaTHIM. Tox, 3BayKarodl Ha HOBI BUKJIIMKHU Ta COIiaIbHI yCTaHOBKH,
3aBJIaHHS CY4acHOI OCBITH MOJISTAIOTh B 3a0€3MECUCHHI OBOJOAIHHSA YYHAMH CHCTEMOIO 3HAHb,
KOMyHiKauii, coriaiizanii, HaB4aHHIO YYaCHUKIB OCBITHBOT'O INPOLIECY BUUTHCS, CTUMYIIOBATH
OakaHHsSI BUMTHUCS, OakKaTH 1 BMITH pO3B’sI3yBaTd HECTaHJAPTHI, CKIaaHI 1poliemMu, ToOTo —
(dopmyBaru TBopuy ocoducticts (Jluca, 2019).

JlominpHICT, aKTWBi3allil HaBUaJbHO-II3HABAIBHOI MiIsUTHOCTI TMiAKPECIIOBaB IE B
XVII cr. SIn Amoc Komerncsknii. HaltO1IbIIO0 TT€1arOrigHO0 MOMHIIKOK BUMTEIIB BiH BBa)KaB
iX MparHeHHs HABYUTH YYHIB «IUBHTHCh UYY)KUMH OUYMMA, «MHUCIHTH» YY)KHM PO3YMOM i
IIPOTIOHYBATH M 3HAHHS B TOTOBOMY BHIVIsIL. Ha #oro 1ymKy, oHa 3 OCHOBHHX 3a/1a4 BUNTEIISI —
«BciMa MOXKJIMBUMH 3ac00aMu HEOOX1THO 3aIlajIfoBaTH B AiTeH rapsiye MparHeHHs 10 3HaHb 1 10
naBuauts» ([opOymincbka, boxHap, 2019). Skio HeMae BHYTPIlIHBOI MOTUBAIIIT 10 HABYAHHS,
TO 3yCWJIJISI BAMTENS HA ypolli OynyTh MapHUMH. ToMy 00OB’SI3KOM KOXKHOTO TIeIarora € MoIryK
Halpi3HOMaHITHIIUX (OpPM, METONIB i MPUHOMIB, SKi CIPHATHUMYTh MOTHBAILii HABYAIBHOL
misutbHOCTI TKONsApiB (I'pumait, Ociituyk, 2022). Ham Bakko YySBUTH CBIT 0€3 Cy4acHHUX
texHonorii. [TigmiTku 1 MOOIIBHI TeslehOHM - T€ caMe HepO3ALIbHI pedi, iTH HaBiTh BCe YacTile
00MparoTh PO3Bark mepes MOHITOPOM, 3aMiCTh TOTO, 11100 I'paTH Ha BYJIMILI YH TYIISITH 3 POJHHOIO.
3aBnaHHsl, sIKe CTOITh IEepe YUUTeNeM, - BUKIMKATH IHTepecC 10 HaBYaHHS, MOTHBYBaTH Y4HIB,
a Tyt IKT mpocTo He3aMiHHI: BOHU € THUM JIAHIFOKKOM, KWW TIOEAHYE IHTEPECH BUUTENS Ta
yuHiB. Bam mpocTo moTpiOHO BUMTH TBOPYO BHUKOPHCTOBYBATH 3aXOIUICHHS AiTEH TaKeTaMH
(T'aezmimosa, 2021). Tyt Ha HOMOMOTY MOXYTh NMPUATH Taki momatkd, sk: Go-Lab, Canva,
VirtuLab, Labster, learningApps, Bceocsita, HaYpok, Padlet, Zoom, Google classroom, Moodle,
FreeConferenceCall, Edmodo, iSpringOnline Ta iHmi, $Ki CTaHyTh BallMMH HE3aMiHHUMH
MTOMIYHHKAMHU.

MortuBartis i1 4ac HaB4aJbLHOTO MPOIIeCy BILIMBAE HAa Oa)kaHHS yUHIB aKTHBHO BUUTHCS.
Icuye 6ararto Teopiit popMyBaHHS MOTHBALIWHOI MiSTPHOCTI Y4HIB. [IJIsT BUUTEINS TOIOBHE, 00
YYHI BiI9yBaNH BHYTPIIOIHIO TOTpeOa BUUTHCA. TOMYy BUMTETh NOBHHEH CTBOPHUTH BiIIOBiIHI
yMoBH,KoM(OopTHE HaBKOJIHMIIHE cepenoBuie. OMHAK JUIs CTBOPEHHS IIMX YMOB IIEpLI 3a BCE
HEOoOXiJHO 3pO3yMITH, 110 1 K BIUIMBAaE Ha (popMyBaHHS MOTHBaLlii, 03HAHOMUTHCS 3 TI BUIaMH,
BU3HAYUTH SIKI METOJIM CJI1Jl BAKOPUCTOBYBATH JUTS ITiIBUIICHHS MOTHBAIIHOT aKTUBHOCTI YUHIB
i 9ac HaBdanbHOTO Tipotiecy (['Hezminosa, 2021).
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Iurens 1.

PO3POBKA YPOKY B YMOBAX KAPAHTUHY 3 BUKOPUCTAHHAM
IHTEPAKTUBHUX METO/IIB
Jlvsigcokutl HayionaneHull yrigepcumem imeri leana Opanka
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: shpyt11042002@gmail.com
Pytel I. DEVELOPMENT OF A LESSON IN QUARANTINE CONDITIONS USING
INTERACTIVE METHODS. Currently, information and communication technologies are de-
veloping extremely rapidly, therefore distance learning is becoming a global phenomenon of
educational and informational culture in the education of students. Under the current conditions
dictated by the COVID-19 pandemic, forced quarantine and the introduction of distance educa-
tion, there is a need to highlight the available interactive methods and tools for teaching biology
lessons, taking into account all the specifics of this subject.

Jucranuiiine HaBYaHHS - IHMBITyalli30BaHHH [TPOLIEC [Iepe/IaHHs 1 3aCBOEHHS 3HaHb, YMiHb,
HaBHYOK 1 CMIOCO0IB Mi3HABAJIBbHOI JISUIBHOCTI JIFOIMHU, SIKUI B1IOYBAETHCS 3a OIMOCEPEIKOBAHOT
B3aeMOJIT BiIJaJICHNX OJMH BiJl OJTHOTO YYaCHHKIB HAaBYaHHS y CIIEiasli30BaHOMY CEpEOBHILL,
CTBOPEHOMY Ha OCHOBI CyYacHHUX IICHXOJIOTO-NIeJaroriyHuX Ta iH(opMaliiiHo-KoMyHiKaliitHuX
TexHouorii («ITonokeHHs PO AUCTAHIIHHE HAaBYaHHS» ).

Cucrema IMCTaHUIHOTO HaBYaHHS IOBHHHA MaTH HACTYIIHI KOMIIOHEHTH: CHUCTEMHE
CepeloBHUIle AUCTAHIIMHOIO HaBYaHHS 3 HEOOXIJIHUMHU 3acOo0aMH /sl KOMyHIKalii y4acHUKIB
JMCTaHLITHOTO HAaBYaHHS, €JIEKTPOHHY 0a3y HaBUaIbHMX MaTepiajiB, BipTyalbHi Jaboparopil,
YYaCHUKIB JMCTAHIIIHOTO HaBYaHHs (BUMTEINI, yUHI) Ta TEXHIYHUX CIELiaNicTIiB (Iporpamicry,
CHCTEMHI aJAMiHICTpaTopH, BeO-AM3aliHEpH), IHTErpPOBaHYy Yy CHUCTEMHE CEpe/IOBHIIE
JMCTaHLITHOTO HABYAHHS CUCTEMY KepyBaHHs 1 00JIiKy AMCTaHIIIHOTO HaBYaHHSI.

Jucranuiiine HaB4aHHs MIOBUHHO MaTH CIOCIO nepenadi, 1mo 0a3yeTbesi Ha NEBHOMY BHJII
TeJeKoMYHiKallii. KypcMoxe TpaHCII0BaTUCH Yepe3 TeleOaueHHs, Bi[EOKACETH, KIHOILTIBKY, paJiio,
KOMII FOT€pHI MEPEe:Ki UM iHIL1 IPUCTPOT, SIKi M ATPUMYIOTh ay/1i0- Ta BijeoopMar. 3 po3IIHPEHHSIM
IHTepHeTY 1 MI00AJBHUX MEpPEeX YUHI MalOTh MOXKJIMBICTH BUKOPHUCTOBYBAaTH HEMOCIHIZOBHI Ta
TIOCJIIIOBHI 3ac0O0M 3B’5I3KY, 8 TAaKO)K 0OMpary 4yac, micue i Temn HapyanHs. Cepen ruiardopm aist
3IIACHEHHS TUCTAHIITHOTO HABYaHHS 3aCTOCOBYIOTHCS OC3KOIITOBHI Ta TuIaTHi. J{yist 3aificHeHHST
MOTHBAIIIT JO HABYAJILHOT JIISUTHOCTI, BUBYEHHs HEOOX1THOTO HaBYAJILHOTO MaTepiajly y LiKaBiii
i jmoctynHii (opmi HIKOJIsIpaM CeperHbOl MIKOJIM MPOIOHYIOTh BUKOPHUCTOBYBATH BiIMOBIIHI
riardopmu Ta onnaiH-iHcTpyMeHTH. 3okpema, GIOS, LearningApps.org, Matific, Childdevelop,
MozaVeb, Learning.ua, Kahhot, EDMODO, CLASSDOJO, «Y kinaci», «BceykpaiHcbka mIkona
oHnaiiny, «LlikaBa Hayka», «HoBa mkomnay, lllkona iHdo, Marema toro. CrapiiokiacHUKam JUis
BIOCKOHAJICHHS 3HaHb 3 PI3HUX HaBYAJIBHUX HpenMeTiB i miaroroBku ix 7o 3HO npononyroThes
Taki OHJaWH-IHCTpyMeHTH Ta Iuiardopmu, sk iLearn, Prometheus, Kynmr, EdEra, YouTube -
KaHaJi Ta iH.

3acToCcyBaHHSl IHTEPaKTUBHMX METOJIB Ha ypoKax OioJorii axkTuBi3ye CHPUIHATTA
Marepiany; MiIBHUIIYE IHTEpPeC IO YPOKIB OIOJOTil; CTBOPIOE YMOBH JUIsS CaMoOpeai3amii
0CcOOMCTOCTI; PO3IIMPIOE XyHOXKHIA Kpyrosip. Cepen cydacHUX IHTEPAaKTHBHUX TEXHOJOTIH
PO3BUTKY MIKOJSPIB BapTO BHUAUIMTH Taki Taki: «AKBapiym», «['poHyBaHH:», «JIaHIIOXKOK»,
«Aykuion», «Mo3zkoBuii mrypm», «Komo inei», «Hapuatouun, Buycs», «Mikpodon», «3aitmu
no3uuito», «OquH-1BOE - BCi pazom», «Kapycenby, «luckycis», «/lepeBo pileHby.

OTxe, QUCTaHLifHE HaBYaHHS CTAaBUTH IEpe] MenaroraMd HOBI BUMOTH HE TUIBKU B
3MiCTOBIH Chepi OCBITH, a i y TeXHOJIOTI4HIH. BOHO BUMarae CTBOPCHHS ClIeIliaIbHAX HABYAIbHUX
MarepianiB. Jlo ocoOnuBoCTel AMCTaHIIMHOTO HaBYaHHS CIIiJI BIIHECTH HOTO iHTEPaKTHBHUI
XapakTep, HeoOXiHICTh YITKOTO IJIaHyBaHHS y 4aci, IHTCHCHBHICTh JMCKYCil, HEOOXiTHICTH
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Y9acTi cIyxaviB y KOPUTYBaHHI CTPYKTYPH, 3MICTy i €(EKTHBHOCTI Kypcy. 3aBISKH iCHYIOUNM
repeBaraM OpraHizamii TUCTaHIIIIHOI OCBITH, BOHA € MEPCIEKTHBHOIO Ta MOMYIIPHOIO Y BCIiX
cdepax KHUTTS 1 TiSUTBHOCTI JTIOIMHU.

Cigenpnuk JI.
®OPMYBAHHS EKOJIOT'TYHOI KYJIbTYPU YUHIB HA YPOKAX BIOJIOT I
Jlveiecokuti Hayionanvhuti ynigepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: sidelnykliudmyla@gmail.com

Sidelnyk L. FORMATION OF EKOLOGICAL CULTURE OF STUDENTS IN BIOL-
OGY LESSONS. The problem of forming the ecological culture of students is now more acute
than ever, because it is related to the future life of humanity. The danger of mindless use of nature
requires a revision of views on people’s attitude to nature, poses to society and school the prob-
lem of finding ways to form an ecological culture of the personality of early childhood.

VY cyuacHOMY CBITI €KOJIOTiYHI HpPOOJEeMH BIUTMBAIOTh Ha BCi cepu JKUTTS JIIONEH:
HayKy Ta BUPOOHMIITBO, IMOJITHKY Ta EKOHOMIKY, CHEPreTHKY, MICTOOYIyBaHHS, OXOpPOHY
30pPOB’sl Ta OCBiTYy. EKOJIOTiS € yHIKaJIbHUM SBUIIEM B CydYaCHii HayIll 1 CKJIaJHOI CHCTEMOIO
B3a€MOIIOB’SI3aHUX HayK

[IpoGiema GepexITMBOrO CTABICHHS 10 IIPUPOJN, OXOPOHH HABKOJIHUIITHBOTO CEPEIOBHIIIA,
TMOJIMIIEHHS €KOJOTIYHOI CUTYyallil € JOCHTh aKTyaJIbHOIO Uit YKpaiHu 1 JUis BCi€l IUIaHETH.
VY 3B’s3Ky 3 peayisMH Cy4aCHOTO YKUTTS JKOIHA JIIONMHA HE MOXE CTOSTH OCTOPOHB MpoOIiieM
JOBKLJUIS,, OCKUIBKM KOXKEH 13 HAaC — YacTUHA IPUPOTHOTO CBiTY. MM BCi 3aJeKHMO Bij
CEpPEIOBUINA SKE HAC OTOUYE, a BOHO 3aJICXKHTh BiJ Hac. B maHuil yac HEOOXiqHICTh EKOJIOTIYHOT
OCBITH HIKOJSIPIB HE MiJJA€ThCsl CyMHIBY. EKOJIOTiYHA CHPSMOBAHICTh Cy4aCHOTO HaBYaJIbHO-
BHXOBHOTO ITPOIIECY BUKJIMKAHA I1JI0I0 HU3KOIO MPUYKH. B ToMy umci:

*  HasABHICTH 3arpo3W EKOJIOTTYHOI KaracTpodu, II0 PO3rOPTAEThCS HA II00aTbHOMY,

HalliOHALHOMY Ta JIOKaJIbHOMY DPiBHSIX;

*  TPOTHCTOSHHS KYJIBTYPH IMBIIi3allii Ta HABKOJMIIIHBOTO CEPEIOBHIIIA;

*  HEOOXIJHICTIO 3MiHM B3a€EMOBITHOCHH «JTFOIMHA - IPUPOJIA - KYJIBTYpPay.

BupinieHHs eKoJI0TiYHUX MTPOOIIEM CIIiT NIYKaTH B raily3i KyJIbTYPH IPUPOJOKOPUCTYBAHHS
Jofied, y GopMyBaHHI HOBUX CHCTEM CBIJIOMOCTI Ta MOBE/AIHKH, Y 3MiHi 3MICTy iHTEpEeCiB, HOPM,
LIHHOCTEH Ta 3HaHb, OB’ s3aHUX 13 B3aEMOJIIEI0 CycHibeTBa Ta mpupoau. Came Bci neperniueHi
SIKOCTI 3aKJIaJIAI0THCS B IMTHHCTBI, TOMY 3apa3 sk HIKOJIM Ba)KJIMBO BUXOBATH IMOKOJIIHHS 3 CTIHKOIO
€KOJIOT1YHOIO0 no3uiieto. Hame MailOyTHE 3aleKUTh BiJl CTaHY HaBKOJIMIIHBOTO CEPEOBHIIA, a
JUTs TOTO 11100 30epertd #oro B rapMoHIi 3 JIOAUHOK, HAM HEOOXIAHO O3HAHOMUTH MailOyTHE
MTOKOJTIHHS 3 €KOJIOTIYHOIO KYJIBTYPOIO.

«BBaxato, - ucaB B. CyxoMIMHCBKHH, - IO IIKOJa MailOyTHHOTO Ma€ SKHAMMOBHIIIIE
BUKOPUCTOBYBATH JJIsl TAPMOHIHHOTO PO3BHUTKY Y4HsI BCe, L0 AA€ MPHPOAA i 3MOXKE 3pOOUTH
JIIOMMHA JTs TOTO, 100 MPUPOIa CITYKUIIa TH. Yrke uepes 1ie MU OBUHHI OCPErTH i BiTHOBITIOBATH
MIPUPOJHI OaraTcTBa, SIKi MH MaeMOoy.

3rilHO0 3 CyYaCHHMH BHMOTAaMH, B HIKOJI YK€ 3 IEpIIOro KIacy BaXKIMBO BCEOIYHO,
TEpIETNBO, a TOJIOBHE KBaNi(hikOBAaHO CIIPSIMOBYBATH CBITOINIS YYHIB HA ILINICHICTB 1 TICHUI
B3a€MO3B’SI30K POCIIMHHOTO 1 TBAPHHHOTO CBITY MiX COOOI0 Ta KOMIIOHCHTAMH 1 SIBHIAMH
HEXXHUBOT MPUPOJIH - BOJIOIO, CBITIIOM, TEMIIEPATYPOIO, 3MIHOIO TIOPH POKY TOIIIO.

OTKe, EKOJIOTIYHEe BUXOBAHHS JiTeH Ma€ MOYMHATHCS B JOIIKIILHOMY Billi, @ B IIKOMI Ta
MO3alIKIJIbHOMY HaBYaJbHOMY 3aKjaji OyTH CKJIQJIOBOIO CHCTEMH HENEpepBHOI EKOJOTiYHOT
OCBITH.
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ToToHHUK A., Pomaniok H.

BUKJIAJAHHS BIOJIOT'Ti B CEPEJHIN LIKOJII: CYYACHI BUMOI'H,
CTAHIAPTU TA MDKHAPOIHUI JOCBIJ
Jlvsigcokutl HayionaneHull yrigepcumem imeri leana Opanka
eyn. I pyuescokoeo, 4 m. Jlveis, 79005, Yrpaina
e-mail: ANDRIANA.TIUTIUNNYK @Inu.edu.ua
Tiutiunnyk A., Romanyuk N. A TEACHING BIOLOGY IN SECONDARY SCHOOL:
CURRENT REQUIREMENTS, STANDARDS, AND INTERNATIONAL EXPERIENCE. A
modern lesson is a lesson in which the teacher professionally teaches new knowledge for solv-
ing life problems and successful self-realization. When modeling biology lessons, it is necessary
to make complex use of the positive possibilities of traditional teaching with a combination of
modern interactive approaches. The use of interactive technologies in biology lessons allows us
to bring them up to a qualitatively new level; raise the status of the teacher; expand the possi-
bilities of illustration support; use different forms of learning and activities within one lesson; to
effectively organize the control of students’ knowledge, abilities and skills, which will contribute
to the acquisition of necessary life skills.

CyuacHuii ypoK — Lie ypOK, Ha SIKOMY BUHTENb BUKJIaIa€ HOBUI Marepiall 3p03yMLiJIo i JOCTYITHO.
[TixroryBaru i mpOBECTH TaKKi YPOK Ay»Ke HerpocTo. [ 1iboro Tpeda i 6araro 3HaTH, i 6araro BMITH,
JTy’KE XOTITH, BiJIIIOBIIAILHO CTABUTHCSI IO CBOIX YUUTEIILCHKIX 000B’SI3KIB, 8 HAUOLIBIIC — BUITH Ha
HOBHI piBeHb IIe/IaroriYHOro MUCIIEHHs. Peaizattist mparHeHHs IPOBECTH 3aBTPAILHIN YPOK Kpallie Bijl
CHOTOIHIIITHBOTO MOYMHAETHCS 3 TITOTOBKH, @ OOIPYHTOBAHICTh HAMIpIB BU3HAYAETHCS HACHIIKAMHU
ocTaHHboi. MeToro po0OoTH € 03HAHOMIICHHS 13 BUMOTaMH 1 CTaHIapTaMu JI0 CTBOPEHHS Cy4acHHX
YPOKIB Oiororii B ceperHiii mkoii B YkpaiHi Ta iHIIMX KpalHax CBITY.

Bumorn 10 cydacHOro YpoKy B CepeHid IIKOJNI pEeriaMeHTOBaHi YHCICHHUMHU
JIOKyMEHTaMH, 30KpeMa, 3BepHeHHsIM €Bpornelicbkol Komicii 10 €BponelchbKoro mnapiamMeHty,
Panu €Bponu, €poneiicbkoro Ekonomiunoro i Coniansaoro Komitery, Komirery Perionis momo
BIJIKPUTOT OCBITH, IHHOBAIIHHOTO BUKJIAJAHHS Ta HABYAHHS JIUIsl BCiX HA OCHOBI HOBUX TEXHOJIOT1H
1 BIIKpUTHX EJNEKTPOHHHMX OCBITHIX pecypciB, Jie 3a3HAUCHO BaXKJIMBICTH IepedOpMyBaHHS
SIKICHOT €BPONEHCHKOT OCBITH 32 JJOIIOMOT'OI0 TEXHOJIOTIH Ta BIIKPUTHX OCBITHIX PECypCiB.

[TpuHIMIH BiIKPUTOT OCBITH, IHHOBAI[IHOTO BUKJIAJAaHHS Ta HABYAHHS JJIsl BCIX HA OCHOBI
HOBHUX TEXHOJIOTIH 1 BIIKPUTHX €JIEKTPOHHUX OCBITHIX PECYPCIB 3 METOIO (hOPMYBAHHS KUTTEBO
HEOOXiJHUX KOMIICTEHIII — OCHOBHA TEHJICHIIisSl PO3BUTKY CY4aCHOI METOJOJIOTIT BUKIIadaHHs
Giostorii y mkoni B YkpaiHi Ta CBITI.

3acTocyBaHHSI IHTEPaKTUBHHUX TexHojorid HaByaHHs (ITH) Ta enekTpoHHHX OCBITHIX
pecypciB 03BOJIsIE BUBECTH CyYacHUH YpOK O10JIoril Ha SIKICHO HOBHIl piBeHb. 3aBISIKH LIbOMY
ITiABUIILY€THCS CTATYC YUUTEIIS; PO3LIMPIOIOTHCSI MOXKIIMBOCTI LIFOCTPATUBHOIO CYIIPOBOAY YPOKY;
B ME¥ax OJHOI0 YPOKY MO)KHa BUKOPHCTOBYBAaTH pi3Hi (opMM HaBUYaHHS Ta BUAM JiSUIBHOCTI;
e()eKTUBHO OpPraHi30BYBaTH KOHTPOJb 3HaHb, yMiHb Ta HABWYOK YYHIB, IO CIpHs€E HAOyTTIO
HEOoOXiJHUX )KUTTEBUX KomrereHuiit (Crimuyk, 2021). Taki TexHOJOT1i, BIIPOBaPKEHI B OCBITHIH
MPOIIEC, HAJTAIOTh JOCTYII IO CYYaCHHUX 3HAHb, MiJIBHUIIYIOTH MOTHBAIIIIO 10 HABYaHHS 010JIOTiI,
JIONIOMAararoTh HaBYaTHCS Kpallle, PO3BUBAIOTH TBOPUICTh, yMIHHS BAKOHYBATH CKJIa Hi 3aBJaHHS,
CTHMYITIOIOTH Iporiec mi3HaHHs. CydacHu# ypok Oloorii, okpiM HagaHHs 0a30BUX Oi0JIOTIYHMX
3HaHb, CIIPSIMOBAaHHUH Ha (POPMYBAHHS TAKHUX )KUTTEBUX KOMIIETCHIIIH, SIK 3aTHICTb J10 JIOTIYHOTO
MUCJICHHS, 3B’SI3HOI'0 MOBJICHHSI, CAMOCTIHHOTO IOLTYKY, BHOKPEMJICHHS Ta 3aram’siTOByBaHH:I
BakJIMBOI iH(OpMarii, caMmoaHali3y Ta aHaji3y JyMOK iHIIMX, BMiHHS (DOPMYIIOBATH KOPOTKI,
JIAKOHIYHI BiJIOBIJ, CIUTKYBAaTHCS B KOJCKTHBI, CIIyXaTW IHIIHMX, 3 [OBArOK) CTABUTHCS [0
JYMKH OJJHOKJIACHUKIB, BMIHHSI TOBAPHIIYBATH Ta Jonomaraty iHIuM. OcoOIMBO aKTyaJIbHUM €
BITpOBa pKeHHs Takux migxoaiB y HYI (HoBiit ykpaiHChKii IIKodI).
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BOTAHIKA HA JIOTUK: IJIEf 3ABJIAHB JUUIS JITEN 3 [TIOPYILIEHHAMU
30PY HA YPOKAX BIOJIOTII ¥V 6 KJIACI

Jlvsigcokutl HayionansHull yrieepcumem imeri leana Opanka
syn. I pyuwescokozo, 4, m. Jlvgis, 79005, Yxpaina
e-mail: mariia.furtak@Inu.edu.ua

Furtak M. BOTANY TO THE TOUCH: TASK IDEAS FOR VISUALLY IMPAIRED
CHILDREN AT THE BIOLOGY LESSONS IN THE 6™ GRADE. Education of visually impaired
children has been an important topic for a long time. It has been developing in Ukraine since the
time of the Cossack Hetmanate. Today, children with visual impairments have an opportunity to
study in regular schools. Therefore, it is important to create different tasks to help these kids fully
understand the teaching material. At biology lessons in the 6" grade, natural materials such as
leaves, strobiles and fruits, or special educational models of flowers can be used for this purpose.

HaBuanus jgiteil 3 Bagamu 30py 3aBkad notpeOyBaio ocoOnuBoi yBaru. Ha Tepurtopii
VYkpainu Horo po3BUTOK Oepe modaTok 3 daciB [eThbMaHmHU. B TOW 9ac mpu mkoiax CIimux
IOHaKiB HaB4aIM KoO3apcbkoMy MucrentBy (CunboBa, enopenko, 2018). 3ronom, B kinmi XIX —
Ha 09aTKy XX CTONITTS, pO3BUTKY HAOYJIH CIICIialIbHI MIKOMU-IHTEPHATH JUTS HE3PSUUX TiTeH.
IXHiX BHXOBaHIIB CIIOYATKy HABYANHM CAMOCTIHHO IOMIANATH 3a COOOI0 Ta YMTATH IIPHUPTOM
Bpaiins, a Bxe MOTIM BOHU OIAHOBYBAJIM OCHOBHI JUCHHUILTIHU (MOBY, apu(MeTHKY, iCTOpitO,
6iomorito) Ta pemecina (Cepbamrok, 2015). 3mo0yTTsa He3ane)HOCTI YKpaiHU HAOAlO CYTTEBHU
TIOIITOBX /IO PO3BUTKY 1HKIIIO3MBHOI OCBITH, 3aBISKUA YOMY JIIiTH 3 MOPYIICHHSIMH 30PY ChOTOIHI
MOXXYTb BUIbHO HaBuaTtucs y 3BnuaiHux mkonax (KoOwmmsuenko, 2022). Meroto wi€i pobotu €
PO3pOOUTH 3aBAAHHS 15 YUHIB 6 KJIacy 3 BaJIaMu 30Dy, 100 3a0€31MeUnTH KPaIlle 3aCBOEHHS HUMH
KJIFOYOBHX 3HAHb 3 00TAHIKH, 3 OCHOB SIKOT PO3IIOYNHAETHCS BUBYCHHS IIKLIBHOTO Kypcy 010710T11.
[lepeBary HajlaHO TaKUM T€MaM, Ki € BAXKUMH JUIsl COIPUIIMaHHS IIKOJISIPAMH 1, BOXHOYAC, KOTPi
HaMKpaile MOKHA aJaNTyBaTH JJIsl BABUCHHS IITHMH 3 OPYILICHHIMHE 30DY.

IIpu BuB4YeHHI TeMu «JIMCTOK — OIYHMI OpraH MaroHay IS MOSCHEHHS 30BHINIHBOI Oy10BH
JIUCTKIB Ta Kiacuikalii ocTaHHIX MO)KHAa BUKOPHCTATH CBIXI 1/a00 repbapr30BaHi 3pa3KH JIMCTKIB
3 KOHTPACTHUM TIPOSIBOM O3HAK (HAMPHKJIIA, JIACTKH CYHHII, KJIeHa, 1y0a, akailii, OOPOXKHUKA).
Ie 3milicHIOEThCA TIpU OE3MOCEPEAHBOMY O3HAHOMJICHHI YYHS 3 JIMCTKaMH, sIKi BiH TOYE€ProBO
TPUMaE B PyKax i CIpUiMaEe Ha JOTHK. BuuTenb npu 1bOMy CKEpOBY€E Ta KOMEHTYE TaKTHJIbHE
CTIIPUAHSATTS YUHS, IOSICHIOIOUH BiAMOBIIHUI MaTepia 1 3BepTal0uH yBary Ha TOJIOBHI 0COOIMBOCTI.
Jnsi KOHTPOIJIO PIBHSI 3aCBOEHHSI 3HAHb MOXKHA 3aIllPOIIOHYBATH YYHEBI HABECTH KOMIUIEKCHY
XapaKTEPUCTUKY BUOPAHUX JINCTKIB 3 BUKOPUCTAHHSIM ITiTXO/IiB YCiX BUBUCHUX CHCTEM Kllacuikarlii
a00 K PO3MOAUTATH JIUCTKH Ha TPYIH BiAMIOBITHO IO KOHKPETHOI Kiacupikariii.

J11st BUBUGHHS TEM, SIKi CTOCYIOTBCSI PEIPOAYKTUBHHUX CTPYKTYP Ta PO3MHOKEHHS POCIIHH,
JIOLJIFHO BHKOPHCTOBYBATH BEJIMKI 32 PO3MIPOM IUIOAM, HACIHWHM ab0 MIMIIKK (HANpHKIam,
IUIONW TIEPCUKa, JTMMOHA, OTipKa; IUIOAM Ta HACIHWHU KBACOJNi 1 MICSYHHMIN; IIUIIKA COCHH
1 SUIMHU TOINO). 3a JTOTIOMOTOI0 HUX MOYKHA Kpallle MOSICHUTH Ha JOTHK OCOOIMBOCTI OyJOBH
BIJIMIOBITHUX CTPYKTYP 1 MiAXOMU A0 IXHKOI KiIacUpikallii. 3 Ii€0 METOI BUUTEIb HATAE YIHEBI
3raJlaHui IPUPOIHKI MaTepial, i, KOHTPOIIOIOUH CIPUITHATTS Ha IOTHK, TIOSICHIOE HOTO Oy/I0BY Ta
oco0uBocTi. 11106 OIiHMTH 3aCBOEHHS 3HAHD, HA €TAIll KOHTPOJIIO YUHIO HAJA0Th ILIi1, HACIHUHY
a00 mMMIIKY 1, He HA3UBAIOYH X, IPOIOHYIOTh OXapaKTEpU3yBaTH 110 CTPYKTYpY 1 i OynoBy, Ta/
a00 BU3HAUNTH TPUHANIC)KHICTH J0 BiIMOBIIHOI TAKCOHOMIYHOI TpyIH. 3HAHOMCTBO 3 OyIOBOIO
KBITKA Ta ii 0COONMMBOCTSAMHU y Pi3HUX TPyN KBITKOBHX POCIWH, JJIS JITeH 3 MOPYHIICHHSIMH
30py JOIIBLHO MPOBOJWUTH 3 BUKOPUCTAHHAM CICHiaJbHUX MYJISDKIB KBITOK. BOHU € 00’ €MHI Ta
MArOTh JIOCTATHBO BEIHKI PO3MIPH, II0 MOJIETHIYE YUHEBI IXHE CIpUAHATTS Ha H0TUK. Ha erami
3aCBOEHHSI 3HAHb BYMTEJb CKEPOBYE PYKH Y4HS JUIsl TAKTHJIBHOTO CIIPUUHSTTS BIAMOBIIHUX
CTPYKTYp KBITKH, Ha3WBae iX Ta Xxapakrepusye. Taki MyJspKi OyayTh KOPHCHI 1 Ui KOHTPOIIO
3HaHb. J{JIsI [HOTO IMEpe/l YIHEM PO3TAIIOBYIOTh BiIIMOBIAHY MOJEIb KBITKH 1 MPOMOHYIOTH Ha
JIOTHK 0XapaKTepH3yBaTH OCTAHHIO.
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TakuM 4MHOM, peTesibHE PO3POOIICHHS 3aBIaHb 3 BUKOPUCTAHHSM MPUPOIHUX POCIMHHUX
MarepiajiB Ta iXHiX MYJISDKIB Jal0Th 3MOTY JITAM i3 BaJjaMK 30PY PO3YMITH Ta SKICHO 3aCBOIOBATH
TEOPEeTHYHHI MaTepian Ha ypokax 6iojorii y 6 kiaci.

ITansko O.
THTEPAKTUBHI TEXHOJIOT'TI V BUKJIAJTAHHI BIOJIOT'Ti

I3mainbcokuil OepicasHuil 2yMaHimapHull yHisepcumen
eyn. Penina, 12, I3main, 68610, Yrpaina
e-mail: idgu_pedfakultet@ukr.net

Shtanko O. INTERACTIVE TECHNOLOGIES IN TEACHING BIOLOGY. Modern ed-
ucation needs various approaches to education to improve the quality of the educational process.
Today, interactive learning technologies have firmly entered the activity system of many biology
teachers. Interactive technologies can be used at any stage of the biology lesson. This allows
solving several tasks at the same time, the main one of which is the formation and development
of students’ competencies, etc.

3aBnaHHs, IO CTOSATH TEpe] CyYyacHOK0 OCBITOIO, MOTPeOYIOTh BCEOIYHOTO PO3IVISILY
PI3HUX MiAXOMAIB Y HABYAHHI JJIS MiIBUIICHHS SKOCTI OCBITHHOTO Tporiecy. CbOTOHI TEXHOOTIT
IHTEpaKTHBHOTO HAaBYaHHA MII[HO YBIANUTM 1O CHCTEMH [iSUTBHOCTI 0araTboX YYHTEINIB.
«IHTEepakTHBHI TEXHOJOTIi — Ile )KMBa HUTKA, IO MOB’S3yIOTh YYUTENs 3 KOXKHHUM Y4YHEM Ta
YUHIB MK c00010. 32 JONIOMOT'0I0 IHTEPaKTHBHUX TEXHOJIOTIH Y KOYKHOT'O Cy0’€KTa HaBYAILHOTO
MIPOIIECY € PiBHA MOXKIIUBICTH MIPOSIBUTH CBOi 3HAHHS, BMiHHs Ta HaBHUKm» (Mocrinaka, 2014).

[I{o6 OyTH yCHIIIHUM, Cy4aCHOMY BHMITyCKHHMKY 3aKJIaly 3arajibHOI CEpeIHBOI OCBITH
HEJIOCTaTHLO IPOCTO BOJIOAITH IEBHUM 00csroM iHdopmanii. Bumororo wacy € BMiHHA
3aCTOCOBYBAaTH Ha INPAKTHI CBOI 3HaHHA, OyqyBaTH CBOi BiIHOCHHH 3 IPHPOAOI0 Ha OCHOBI
NOBard 70 JIIOAMHM Ta HaBKOJHMIIHBOTO cepenoBuina. ToMmy mpoOiieMu Cy4acHOi OCBITH Ta
Giosorii 30KpemMa ChbOTO/IHI HEBiZ'€MHI BiJl IIPOOJIEM Ta KUTTS CyCIUIBCTBA.

[HTEepaKTHBHUX TEXHOJOTIH CHOTONHI € Myxe Oarato. JJOCTHiZHUKH BHOKPEMIIOIOTH TakKi
HaWOUIBII BioMi GpopMH rpynoBoi poOOTH: KPYIIIHii T (AUCKYyCisl, [ebaTH); MO3KOBHUil LITYpM
(OpefiHCTOpPM, MO3KOBA aTaKa); TEXHOJIOT] HABYAHHS B JIJIOBUX Ta POJBOBHX irpax; case-study
(aHami3 KOHKPETHUX CUTYalil, CHTyaliitHuiA aHami3); Maiicrep kimac ([liBens, 2003; CupoTeHko,
2004). B mporieci iHTEpakTHBHOTO HaBUAHHS YYaCHUKH 3BEPTAIOTHCS IO COL[IaIbHOTO JIOCBIY —
BJIACHOTO Ta IHIIMX JIFOAEH, MPUIOMY IM JOBOANTHCS BCTYNATH B KOMYHIKAI[IO OJMH 3 OJHUM,
CIIJIbHO PO3B’S3yBaTH IIOCTABICHI 3aBAAHHSA, NONATH KOH(UIIKTH, 3HAXOAWTH CIIJIBbHI TOYKH
JIOTHKY, ITH Ha KOMIIPOMICH.

IHTEepaKTHBHI TEXHOJIOT] MOJKHa BUKOPHCTOBYBAaTH Ha Oy[b-IKOMY €Tarli ypoKy 0ioJorii.
Ile mo3Bossie pO3B’sA3yBaTH OJHOYACHO KiJIbKAa 3aBIaHb, TOJIOBHUM 3 SIKHX € CTAHOBJICHHS i
PO3BUTOK KOMIIETEHTHOCTEi YyuHIB. JlaHe HaB4aHHs JoroMara€ BCTAHOBJICHHIO E€MOLIHHMX
KOHTaKTiB MK YYHSIMH, 3a0e3ledye BHUXOBHE 3aBJIaHHS, OCKUIBKM IIPHBYAE MNPALOBATH B
KOMAaH/Ii, IPUCIYXaTHCS 0 JyMKH CBOIX TOBAapHIILIB, 3a0e3Ieuy€e BHCOKY MOTHBAIIIFO, MIilIHICTb
3HaHb, TBOPYHMI MiAXil, KOMYHiKaOelbHICTh, (POPMYy€E AKTUBHY JKUTTEBY MO3HIIIO, CBOOOILY
CaMOBHPa)KCHHS, B3a€MOIIOBAry Ta JEeMOKpPaTUYHICTh. BUKOpHCTaHHS IHTEPaKTUBHUX (QOpPM Y
IIpoleci HABYaHHS, K CBIAYHUTH PAKTHKA, 3HIMA€ HEPBOBE HABAHTAXKECHHS YUHIB, 1a€ MOXKIIMBICTb
3MiHIOBaTH ()OPMH CBOET TISNTBHOCTI, NEPEKITIOUATH YBAry Ha TOJOBHI TUTAHHS TEMH YPOKY.

[Ipy BUKOpHCTaHHI IHTEPAKTUBHHUX TEXHOJIOTIH PI3KO 3MIHIOETHCS POJIb yuurens, SKUH
repecTae 6ym LEHTPATHHOIO (bu“ypom BiH numre peryimoe nporec i 3aiiMaeThest HOro CriibHO0
oprasizaii€r, ToTye 3a3iajeriab HeoOXiJHi 3aBHaHHs Ta (OpPMYJIIOE€ MUTAHHS ab0 TEeMU VIS
00TOBOPEHHS B IpyIiax, JIa€ KOHCYJIBTallii, KOHTPOJIIOE Yac Ta HOPSJOK BUKOHAHHS OKPECIICHOTO
IUTaHy. Y YNTeIb TOBUHEH CIUIKYBAaTUCS 3 YUHSIMH, CTBOPIOIOYH HaWKpaIll yMOBH ISl PO3BHTKY
MOTHBAIIIT, 1100 AIsUTLHICTH OyIb-SKOr0 YUHS Majia TBOPYUI XapakTep.

3aB/sIKK Takii poOOTI BUMTEISI yUHI MOYMHAIOTH YCBIIOMITIOBATH, IO BiIMOBITaIbHICTE 32
OTPHMaHHS iX BIACHUX 3HAHb JIGKHUTh HA HUX CAaMUX, BOHU HAaBYAIOTHCS IPAIOBAaTH B KOMaH, y
HHUX PO3BUBAETHCS KPUTHYHE MHUCIICHHS, PO3KPUBAETHCS X TBOPUHI TTOTEHIIIAJ.
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Yahodynets S. In modern conditions of worsening socio-economic problems, unsatisfac-
tory ecological condition in Ukraine, timely and full-fledged physical development of schoolchil-
dren, increasing the level of functional reserves of their organism is of great importance. In this
connection, a special role is played by the use of rational movement regimes and health-oriented
physical exercises that would satisfy the requirements of the educational process and correspond
to the laws of physical development of schoolchildren.

di3nyHe BUXOBAHHS SIBJISIE COOOI0 CHCTEMY COLIaIbHO-TIEAArOT YHUX 3aX0/11B, CIPSIMOBaHUX
Ha 3MIIHEHHS 37I0pOB’Sl Ta 3arapTyBaHHS OpraHi3My, FapMOHIHHOTO PO3BUTKY (hopM, HYHKIIIH i
(I3UYHIX MOXKIIMBOCTEH JTIOANHY, (OPMYBaHHS KHUTTEBO BRKIIMBUX PYXOBUX HABUYOK TA BMiHb.

PerynsipHi 3aHATTS y CHOPTUBHHX KPYKKaX 1 CEKIisAX - HATIMHMNA TUIAX (Di3mIHOTO
BIOCKOHaJeHHs. Ha3BeMo Kilbka BUIIB CIIOPTY, SKHMH MOXYTh 3aiiMarvcs IITH MOJIOZIIIOTO
OIKUTBHOTO BiKy: akpoOaTWKa, CHOPTUBHA 1 XYIOXHS TiMHACTHKA, TiPCHKOJIIDKHHUHA CIIOPT,
TUTaBaHHS, CTPUOKH Y BOAY, BEIMKHH TeHIC, HACTIIBHUH TeHiC, QirypHe KaTaHHS, alfKi0, XOKeH.

3M0opoB’sl OpraHi3My y4HIB 3apa3 pO3MVISAAETHCSA SK IHTETPAJbHUN IIOKa3HUK, IO
(GbopMyeThCS BHACTIAOK [ii CKJIAAHOTO KOMIUICKCY B3a€EMOIOB’SI3aHMX 1 B3a€MO3AJICIKHUX
BHYTPIIIHIX YAHHUKIB Ta 30BHIIIHIX BIUIMBIB. Ha ChOrOMHIIIHINA A€HP HEMOXJIMBO BU3HAYUTU
SIKICTh  3[0POB’Sl JUTHHHA OKPEMO BiJg 11 COIAaJbHOrO CTaHY, KOHKPETHOTO CEpeIOBHIIA
nepeOyBaHHSI Ta EKOJIOTIYHMX OCOOJMBOCTEH Miclsl NpokuBaHHsS. Ha po3BUTOK opranizmy
YUYHIB CYTTEBHUI BIUIMB YMHATH TaK (PaKTOPH, SIK O10JIOTIYHI, Tiri€Hi4Hi, CONiabHO-eKOHOMIYHI,
€KOJIOTI4Hi, CIIaJKOBI Ta 1HIIII.

3a7171s1 IarHOCTUKY (PI3MYHOTO CTaHy IIKOJISIPiB Oyiio MpoBeieHe onuTyBaHHS y OnopHOMY
3aknani 3aranpHOl cepennboi ocBith I-III crymeniB «lllampkuit minei» Koembchbkoro paifoHy
Bomuncrkoi obmacti cmt. [amsk Ha ocHOBI 20 peciOHACHTIB, a came: yuHiB 4-10 ki1aciB, TO6TO
BikoM Bix 10 mo 17 pokiB. AHKeTyBaHHS MPOBOAMIIOCS Ha OCHOBI 20 IUTaHB, K1 Oy/IH BUKIaJCHI
y 4-x Omoxax.

Ilicns mpoBeJeHHs aHKETyBaHHS YYHIB Ta aHami3y HOTO pe3yabTariB HaMu Oyio
3aIpOIIOHOBAHO IPAKTUYHI PEKOMEH Al 111010 MOKpaNeHHs (Pi3MYHOr0 CTaHy LIKOJISPIB:

*  (opMyBaHHS B YUHIB CBIZJOMOTO CTABJICHHS JIO XKUTTS 1 3I0POB’s;

*  BUPOOJICHHS B yYHIB HAaBUYOK 3/10pPOBOTO CIIOCOOY JKUTTS;

* CTBOPEHHS MO3WTHBHOIO IICUXOJIOTIYHOTO MIKPOKIIMATy, SKHH e(QEKTUBHO

BIUIMBATHME Ha IPOLEC HaBYaHHsI, BUXOBAHHS Ta 3[J0POB’S JIITEH;
* Y HaBYaJHbHO-BUXOBHMH IpOIEC BTIIIOBATH HOBITHI METOAMKH Ta MPOTPaMH IS
MOAAJBIIOTO 30epeXKEeHHsI Ta 3MIITHEHHSI 37I0POB’ S IIKOJISIPIB;

*  CTBOpEHHA iH(GOPMALIHHOTO MMPOCTOPY 3 MUTAHB 30€PESIKCHHS 3OPOB’ S IITCH.

Ha ocHOBiI mpoBeneHoro AocCTiMKeHHS Oyia0 BHABICHO OCHOBHI TEHACHIIl (hi3mgHOTO
CTaHy IIKOJISIPiB Ta OyIT0 3aIPOITIOHOBAHO 3aXO/H IIIOJ0 MMOKPAICHHS (Di3HYHOTO CTaHy MIKOJPIB,
30KpeMa: CTBOPEHHS MO3UTHBHOTO IICUXOJIOTIYHOTO MIKPOKITIMATY, IKUH e(peKTHBHO BITMBATUME
Ha MpOLEC HaBYAaHHS, BUXOBAHHS Ta 310POB’SI AITEH; BTUIEHHS Y HAaBYaJIbHO-BUXOBHUM IPOIIEC
HOBITHIX METOJMK Ta IPOTrPaM JUIsl MOAANBIIOTO 30€peKEHHS Ta 3MII[HEHHS 37I0POB’ sl LIKOJISIPIB;
CTBOpPEHHS 1H(MOPMAIIHHOTO MPOCTOPY 3 NMUTaHb 30EpEeKEHHS 370pOB’sl JITEH; MiJABUIICHHS
PYXOBOi aKTHMBHOCTI Ha 3aHSTTSAX HUISIXOM BIPOBAKEHHS (I3KyJIbT-XBWIMHKHA Ha ypOKax, a
TaKOXK KOPETyro4ol 3apsi/iKd, irop Ha IepepBax; MOCHICHHsS MEINKO-IIEIaroriyHoro KOHTPOJIIO
3a OpraHi3ali€ro 3aHATh 3 (I3MYHOI KYJABTYPH 3 ypaxyBaHHSIM CTaHy 37I0pOB’s AiTeH, (pi3UIHOTO
PO3BUTKY Ta (hi3MYHOI MiATOTOBICHOCTI.
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