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Arseniuk B., Omeliukh B., Ilkiv M., Shalai Ya., Babsky A. CYTOLOGICAL
INDICATIONS OF BLOOD UNDER THE EFFECTS OF THE ANTI-TUMOR DRUG
BF1 AND THE BF1 COMPLEX WITH POLYMER NANOCARRIERS IN NK/Ly MICE.
The effect of thiazole derivative BF1 and its complex with polymer carriers (Th2) on
survival, weight, and blood cytological parameters in mice with NK/Ly was studied. It was
found that Th2 extended the lifespan of tumor-bearing mice compared to untreated animals.
BF1 in both studied concentrations and Th2 increased the number of erythrocytes and
decreased the number of leukocytes in the blood of tumor-bearing mice. Significant changes
in the leukocyte formula under the influence of the studied compounds were observed.

XiMioTepamnisi HaiyacTilie BHUKOPUCTOBYETHCS IIIJi 4Yac JIKYBAaHHS 3J0AKICHUX
HeOoIUTa3iid, MpoTe Ied MIaXiJA Bce Ie Mae 0araTo HEOJIKIB, TaKMX SK: TOKCHYHICTh
mpenapartiB, iX HH3bKa CHEUU(IYHICTh, HECENEKTHBHICTH Jii, Tomo. Tomy, HEoOXimH1
pPO3pOOKH HOBUX MPOTUPAKOBUX CIOAYK 1 TMOKpaIlleHHS €(EeKTUBHOCTI Ta 3MEHIICHHS
TOKCUYHOCTI Cy4aCHUX Mpernaparis.

VY po6oti gociimKyBaiy HEKOH IOroBaHe MoXiaHe Tiazony N-(5- 6ensui-1,3-tiazon-
2-11)-3,5-qumeTuin-1-6en3zodypan-2-kapookcamia (bd1) Ta fioro KomIuiekc 3 MoxiMepHUM
HocissMu Ha  ocHoBl  momietwienrmikonro  (IIET-ITH), mo mnpoaemoHCTpyBayin
IUTOTOKCUYHICTh JI0 PaKOBHX KIITUHHUX JiHIA in vitro (Finiuk et al., 2021). Meroto
poOoTH OyJ0 BCTAHOBUTHU BIUIMB JOCIHIKYBAaHUX PEYOBHH Ha TPUBAIICTH JKUTTS, Macy Ta
LUTOJIOT1YH1 MOKA3HUKH KPOBI1 y MUIIeH 3 mpuBUTOIO JiMpomoro Hemer-Kennepa.

KnitTuHn acuMTHOI MNyXJIMHM TPUBUBAIM MUIIAM BHYTPIIIHBOYEPEBHO, a Ha
HAcTyNHUM JeHb BBOWIM po3unH b1 y xonnentpauiax 10 ta 20 mr/kr Baru, [IET'-ITH (20
MI/kr) Ta komiuiekcy mnomimepy 3 b®1 (Th2) - 10 mr/kr. IlpoTunyxnuHHM Npenapat
nokcopyOiuuH (/lokc) BUKOPUCTOBYBaJM SIK MO3UTUBHUM KOHTPOJb. BBeneHHs cnomyk
tpuBasio 10 guiB (8 mHIB s AokcopyOinuHy). Po3paxyBanu cepeaHio macy TBapuH Ta
TPUBATICTH KUTTA y KOxkHIM rpymni. Ha 14-if nens nocnigy y BCiX rpyn BiAOUpaniu KpoB Ta
MiPaxOBYBAIM KUIBKOCTI EPUTPOLMTIB, JICUKOIMTIB Ta JeHKoUUTapHy QopMyy.
CraructuuHy oOpoOKy pe3ynbTaTiB 3fiHcHIOBann y mporpami MS Excel. lns oriHku
JOCTOBIPHOCTI 00uucIoBai KoedimieHT CThIOEHTA.

BcranoBneHno, mo y Muiie, ki miggaBagucs JIKyBaHHIO yciMa JOCIHII)KYBaHHUMH
CIIOJIYKaMH, OKPIM JTOKCOPYOIMHY, (hiKCyBajdu TOCTOBIpHE 301JIBIIICHHS MacH B MOPIBHSIHHI
3 KoHTposibHOIWO Trpymow. Kommaekc Th2, ame ©He Hekon’roroBana bd1 y 0060x
JOCTIKYBaHUX KOHIEHTPALISX, TPOJOBKYBAB TPUBANICTD KUTTS MUILEH-ITYXJIMHOHOCIIB Y
MOPIBHSHHI 3 HEJNIKOBAaHUMH TBapuHamu 3 JiMdomoro (27 nHiB npotH 20 1HIB, BIANOBIIHO,
P <0,05).
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b®d1 (xonumentpamis 10 ta 20 mr/kr) ta i kommiekc 3 TIEI-IIH migBumryBamu
KUIBbKICTh €pUTPOLIUTIB B KPOB1 MUILIEH-ITyXJIMHOHOCIIB B nopiBHAHHI 3 Jlokc Ha 27%, 23,8%
Ta 34,9% (P < 0,001). 3a nii pe4yoBUH KUIBKICTh JICHKOIIUTIB JOCTOBIPHO 3HIDKYBajlacs Ha
52%, 52,8% Ta 47,2% 3a aii b®1 (10 mr/kr ta 20 mr/kr) Ta Th2 (10 mMr/kr), BiInoBigHO y
MOPIBHSHHI 3 HEJIKOBAaHUMH MUIIAMH-IYXJIMHOHOCISIMU. YCl1 JOCHIKYyBaHI IMpenapari,
HIBEJIOBAJIM €(DEKT MiJBUILEHHS KUIBKOCTI CETMEHTOSIEPHUX HEHUTPO(LIiB y NOPIBHIHHI 3
HeJNIKOBaHUMHU Mumamu-nyxiuHoHocisimu (P < 0,001). Yacrka mamux JiMQOIUTIB
JOCTOBIPHO 30LIbIIyBajlacs 3a BIUIMBY YCIX CHOJYK Y IMOPIBHSAHHI 3 HEIIKOBAaHUMU
TBapUHAMU-IIYXJIMHOHOCISIMU, MpoTe KoMiuiekc Th2 mMaB HalOinbll BHUpaXKeHWH BILIUB
(78,4% y Hoxkc mpotu 93,7% y Th2). LlikaBo, mo numie koMmmiekc Th2 He mpu3BoAUB 110
MOHOLKTO3y B muied 3 jiMpomoro NK/Ly y mopiBHSHHI 3 KOHTPOJBHOIO TPYIOI0 Ta
e(eKTUBHO HOpMaJIi3yBaB KiIbKICTh MOHOLIUTIB Y OPIBHAHHI 3 J[OKC.

Orxe, nmoxinue Tiazony b®d1 nemoHcTpye cnadury TOKCHUYHY Jit0, HDK BIAOMHUUN
MPOTUIYXJIMHHUHN Tpenapat AokcopyoimuH. Onucani BuIle AaHl BKa3yroTh Ha Te, mo [1EI-
[TH noxpamye TepaneBTuuHmuil epext bD1.

Loross O.', anaii 51.", Bypa M.,' 3aiuenxo 0.2
OLIHKA TEHOTOKCHUYHOCTI ITET-ITOJIIMEPY 3A JOITIOMOI'OIO BIOTECTY
ALLIUM
! ITvsiscoruii HayioHanbHuu yHieepcumem imeni leana Opanka
syn. I pywescvkoeo, 4, m. Jlvsie, 79005, Ykpaina
e-mail: oleggogol6@gmail.com
ZHaL;iOHaﬂbHuﬁ yHigepcumem «JIb8i8CbKA NONIMEXHIKAY,
kagheopa opeaniunoi ximii, ni. Ce. IOpa, 2, 79013, m. Jlvsis, Yrpaina
e-mail: zaichenk@polynet.lviv.ua

Gogol O., Shalai Ya., Bura M. Zaichenko O. THE ASSESSMENT OF THE PEG-
POLYMER GENOTOXICITY USING THE ALLIUM CEPA BIOASSAY. We have found
that PEG-polymer (10 pmol/L) did not inhibit the growth and germination of the roots of the
Allium cepa. The acceleration of the division of meristem cells was revealed, as the mitotic
index under the influence of the PEG-polymers was 138% compared to the control.

CporojHi, 0coOOJIMBO BaXJIMBUMH € JIOCIHIJKEHHSI MOJIEKYJISIPHUX MEXaHI13MIB BIIJIUBY
HOBOCHHTE30BaHUX TMOJIMEPHUX HAHOHOCIIB JJI1 OLIHKM CTaHy armapaTy CHaJKOBOCTI,
MOJAUTY Ta MIHJIMBOCTI KIITHUH. AHa3 JpKeped JITepaTypu CBIAYUTh, IO MOJIMEPU
BOJIOJIIIOTh HE JIUIIE BUPAKECHOI (PapMaKOJOTIYHOIO aKTHBHICTIO, allé ¥ TOKCHYHICTIO
MOPIBHSHO 31 3BUYAHHUMHU MIKpPOYAacTKaMH, 3/1aTHI YAaCTKOBO IMPOHUKATH Kpi3b KIITHUHHI
MeMOpaHd W HAKONMHMYyBaTUCS B TKAHMHAX M OpraHax, 3yMOBIIOIOYM BHUPaXX€HI B HUX
natomMopdosioriyHi 3MiHM. Ha KIITUHHOMY pIBHI BUIUISIOTH PI3HI LUISXH MOXKIJIUBOTO
HAJXOKEHHS MOJIMEPIB 0 KIITHHH 1 10 Spa, BKIoUYarun audys3ito dyepe3 MeMOpaHy Ta
TPAHCIIOPT 3a YyYacT0O KOMIUIeKkciB. HoBocHHTE30BaHI TMOJIMEPU MOXKYTh TaKOX
B3aemozisaTu 13 monekynamu JIHK mig uvac MiTo3y, KOJAM LUIICTh SAEpHOI MeMOpaHU
MOPYIIYETHCS AOTH, OKH HE YTBOpUTHCA AovipHi kinituau (Chen, von Mikecz, 2005).

3 0100 13MYHOT TOYKU 30Dy, JOCITIHKEHHSI 0COOIMBOCTEN BIUIMBY HOBOCHMHTE30BAaHOTO
IMOXITHOI'O ITOJIETWJIEHIUIIKOI Ha IOAUI KJIITHH Ta OIHKAa HOro IeHOTOKCUYHOCTI €
aKTyaJIbHUM Ta NepcrleKTUBHUM. Hali3pyduHiluM y IbOMY BiJTHOILIEHHI BBAaXA€ThCsI O10TECT
Ha uuOymi (Allium cepa L.), OCKIIBKMA BUIIl POCIMHHU 3aiiMalOTh BaXJIMBHHU TpodiuyHUI
piBeHb B ekocuctemax. Ha kadenpi «Opranignoi xiMii» JIbBIBCHKO1 MONITEXHIKU 3/11iCHEHO
cuHTe3 psaxy OiosnoriyHo TojiepanTHuX [IEI-omiromepHuX HOCIiB Ta CHCTEM JIOCTaBKHU
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aHTUMIKPOOHUX Ta MPOTUIYXJIMHHUX MpemnapariB B opraH-mimeHb (Psbuesa, Ocrtamuyk,
2011). Meroro pobotu OyJ0 TPOBECTH AOCTIIKEHHS POCTY KOpPEHIB Ta MPOPOCTaHHS
uubynuH Allium cepa, a TakoX 3HIMCHUTH aHa-Teno(a3zHUN aHaNI3 KIITHH MEPUCTEMHU
KOPEHsI 32 YMOB BIUIMBY HO3UTHUBHO KOHTPOJBHUX PEYOBHH a3uay HaTpito, Jokcopybinuny
it HoBocuHTe3oBaHoro [1EI-momimepy.

JlocniaKeHHs TOKCUYHOCT] MPOBOJIMIMN 3 BUKOPUCTAHHAM OioTecTy Allium, onucanuit
Fiskesjo G. Haciuusa Allium (15 Ha KOXHY TOYKY) MPOPOILIYBaIM Ha JOCIIHKYBaHHX
po3unHax a3uay Harpito (150 mxmons/i), JJokcopybinuny (1 mxmons/n) ta IIET-nonimepy
(10 mxmonw/n) ynpogosx 7 ai0 mpu 22°C. SIk HEraTUBHMI KOHTPOJIb BUKOPHCTOBYBAJIU
IUCTUIIOBaHY Boay. Po3paxoByBaiu picT KopeHiB 1 % MPUTHIUYEHHS IPOPOCTAHHS HACIHHS.
Jlns amamizy aHa-TenodasHHX XPOMOCOMHHX abepauiii Allium wmatepian QikCyBaiH, SK
ormcano B Meroauil Fiskesjo G. KniTuHu aHamizyBaiiM Ha Pi3HUX CTAAIsX KIITHHHOTO
LUKy 32 AOMOMOror OiHOKyJsipHOTO Mikpockona MBC-9 3 ¢ororpadiuyHoo NpucTaBKoIO.
Xpomocomu 3abapsitoBain 1 % areroopceinoMm BIpomoBxk 15 xB. g BCTaHOBJIEHHS
IIUTO- Ta TEHOTOKCHUYHOCTI JIOCJIDKYBAHUX CIIOJIYK BU3HAUalW MITOTUYHUH 1HIeKC (M1, %).

PeyoBMHM MO3UTHUBHOIO KOHTPOJIIO a3WJl HATPIIO 1 KOMEPUIHHUN MHPOTUITYXJIMHHUMA
npenapaT [{okcopyOillMH AOCTOBIPHO 1HT1OyBalM PICT KOPEHIB 1 MPOPOCTaHHS HACIHHA (B
cepenHboMy Ha 75 Ta 59% BianmoBigHO). OTpHUMaHi €KCIIEPUMEHTAIBHI JaHl CB1AYaTh, 110
10 mxmons/n [IEI-noniMepy HEAOCTOBIPHO MPUTHIUYBAB PICT Ta MPOPOCTAHHS LUOYIUH
Allium, T0OTO HE MPOAEMOHCTPYBaB TOCTPOi TOKCHYHOCTI. [Ipy aHami31 KIITHH MEPUCTEMHU
Ha pi3HMX (azax KIITUHHOTO IHUKIY HE BHIBJICHO HETaTUBHOIO €(EeKTy IOCIIHKYBaHOI
CIOJIYKH y BUTJISAI XPOMOCOMHHX abOepailiii. ¥ TOpIBHSAHHI 3 TEHOTOKCHYHHUM BIUIMBOM
NMo3uTUBHUX peuoBuH, [1EI-monimep iHTeHCH(DiKyBaB MOAUT KIITUH MEPUCTEMH, OCKUIBKU
MI cranoBuB 138% MopiBHSAHO 3 KOHTPOJIEM.

OCKITBKM peaKIlisi BUIIKUX POCIUH Ta TBapUH HA BIUIMB HOBOCHMHTE30BAaHUX PEYOBHUH
3HauHO Biapi3HsAeThesa (Misik, 2014), maanyemMo mpoBeCTH TOAATKOBI TOCTIKEHHS 3 METOIO
OLIIHKM HETaTUBHOTO BIUIMBY CHEKTpYy KoHIeHTpauid mnoxigux I[IET Ta ominutu ix
MyTareHHUM MOTEHITIaT.

Karyabchka 1., TapaoBebka A., Kyabunubka A., Heii 5., I'enera A.
OLIHKA ®YHKI[IOHAJIBHOI'O CTAHY JUXAJIbHOI CUCTEMU CTYJEHTIB
B YMOBAX JJUCTAHIIITHOI'O HABYAHHS
JIvsiscokuil HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
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
CONDITIONS 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 quarantine, 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.
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3rigHo cTaTucTUKU YKpainu: B 2017 potii XBopoOU AUXaNbHOI CUCTEMH Y CTPYKTYpI
MEPBUHHOI 3aXBOPIOBAHOCTI Mocifanu nepue Micue (45,23%), a 3a MOMMPEHICTIO - ApYyre
(20,1%). 3a nanumu JlepxaBHOI CIy>KOM CTaTHUCTUKH, IO CTAPTy KapaHTUHY LIOMICSIIS B1J
XBOpP10 AUXANbHUX HUISIXIB BMUPANIO OJU3bKO THCsU1 0ci0, 3 HUX yepe3 I'PBI ta mueBMOHI -
o6mu3bko 500 moaeit. BiunBoBuM ¢dakropom Ha quxanbhy cuctemy ctaB COVID-19. Okpim
3aXBOpIOBaHb Ha (DYHKIIOHAIBHICTh AMXaJbHOI CHUCTEMH BIUIMBAIOTh HHU3bKa (i3uuHa
aKTUBHICTb a00 ii BIACYTHICTb, CUIIYUIN CHOCIO JKUTTS, TIOTIOHONANIHHS Ta BUKOPUCTAHHS
€JIEKTPOHHUX CUTApeT, Maja KIJIbKICTh yacy nepeOyBaHHS Ha CBIXOMY MOBITp1 Ta iHIIL. B
Vkpaini koponasipycHa i1H(pexuis Covid-19 (mHeBMOHISE HOBOro TuIly) Brepiie Oylia
niarHoctoBaHa 3 Oepe3nst 2020 poky B YepHiBigsx. 13 6epesns 2020 poky Oyio
3apikcoBaHO MEpIIMMA JeTaJbHUIM BHUMAJ0K BHACIIIOK KOpoHaBipycHoi iH¢pekmii. Ha 26
TpaBHs 2022 p. B Ykpaini HamiuyBanocs 5 011 433 xBopux Ha Covid-19, 3 Hux 108 538
JIETAILHUX BUMAJIKIB.

OueByAHO, 1O NMPU TaKUX OOCTaBUHAaX € MOTpeda y MOCTIHHOMY MOHITOPHHTY
IMXaJbHOI CUCTEMH HAaceJIeHHs, 30KpeMa oci0 mpane31aTHOro BiKy, Ta aHali3 (akTopiB, AK1
MO>KYTh BIJIUBATH Ha 11 QYHKIIOHAJbHUMN CTaH.

Hame nocnimxeHHss 0a3yBajloch Ha OLIHLI (PYHKIIIOHAJBHOTO CTaHy AWXalbHOI
CUCTEMH CTYACHTIB B YMOBax IMCTAaHIIMHOTO HaBYaHHs. JOCHiKEeHHS] TPUBAJIO MPOTATOM
KUTBKOX MICSILIB (Cl4eHb - TpaBeHb 2022 p.) Ha 6a3i kadenpu Oiodi3uku Ta 6101HGOpMATHKU
JIbBIBCHKOTO HAIlIOHATBLHOTO yHIBepcUuTeTy iMeHi IBana @panka. Cepenr peCIOHACHTIB Oyn
CTYJEHTH pi3HUX Kadenap OionoriyHoro ¢akynpTeTy BikoM Bif 17 mo 24 pokiB. Cepenniit
BIK JOCIIKyBaHUX ckiaB 19,12+1,5 pokis.

Mu npoBOAWIM BUMIPIOBAHHS 3a JEKUIBKOMa METOJMKAMH, Cepell SIKUX: Mpoda
[tanre, mpo6a ['enui, mpoda Cepkina.

3riIHO 3 OTPUMAHUMU PE3yJIbTaTaMU BCIX CTYACHTIB OYyJIO PO3MOIUICHO 32 TPhOMa
KaTeropisiMu: 3JJ0pOBI TPEHOBAHI, 3JJ0POBI HE TPEHOBaHI1 Ta CTYACHTH 3 BIAXUJIECHHAMH BiJ
HOPMU.

3rigHO pe3ynbTaTiB JOCIIIKEHHs, K1 3po0IieHi 3a Jonomoroto mpobu Lltanre cepen
9 ydJacHUKIB JOCHIDKCHHS, Y BOCBMH CTYJCHTIB OIllHKa CTaHy "moOpe" Ta B OIHOTO
"BiAMIHHO".

3a pe3yabTaTamMH JOCTIIKEHHS, TIPOBEACHOTO0 3a J0rnoMorow npodu I'enui, cepen 9
CTYJICHTIB, B JBOX CTYJICHTIB OIlIHKa CTaHy "BiiMiHHO", y miectu "mobpe" Ta B OJHOTO
"mocepenHbo".

Jljig aHami3y 30BHINIHBOTO IMXaHHS CTYJEHTIB MU BUKOPUCTOBYBasU Mpoly CepkiHa.
3a pe3yibTaTamMH JOCHIIKEHHS, cepel 9 MOoCHiKyBaHUX, Yy ABOX OIIHKa "310pOBUM
TPEHOBAaHMI'", a B CEMH ''3I0pOBUI HETPEHOBAHUM" .

Kyabunubka A., TapHuoBcbka A., I'enera A., Karyascoka 1., Heii 1.
OILIHKA AJTAIITALIIHUX MOXJIMBOCTEN CUCTEMHI KPOBOOBIT'Y
CTYJIEHTIB B VMOBAX JIMCTAHIIMHOI'O HABUYAHHS
JIvsiscokul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: anzhelika23kn@gmail.com

Kulchytska A., Tarnovska A, Heneha A., Katulska I., Nei Y. ASSESSMENT OF THE
ADAPTIVE CAPABILITIES OF STUDENTS CIRCULATORY SYSTEM IN DISTANCE
LEARNING CONDITIONS. Today, distance learning is practiced in almost every country in the
world. Along with comfort and other advantages, this has its consequences, which are associated
with a sedentary lifestyle. Computer users are often stressed when they need to complete a job
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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 unconvincing evidence that sedentary behaviour contributes to the development of
cardiovascular diseases and the risk of diabetes. Therefore, additional research and data are
needed to develop health measures and recommendations.

CporogHi AucTaHliiHEe HABYaHHS MPAKTUKYETHCS JIeJb HE Yy KOXKHIM KpaiHi CBITY.
Pazom 3 xoM(pOpTHICTIO Ta IHIIMMH TEpeBaraMu, 1€ Ma€ CBOi HACIIIKH, K1 MOB’s3aHl 3
MaJIOPYXJHMBUM CHOCOOOM XKUTTS. Takuil crociO >KUTTA OXOIUIIOE YWTAaHHS, BUKOPUCTAHHS
KOMIT I0Tepa, TMeperyisii TeneBizopa, poboTy B odicl Ta BHUKOPUCTAHHSI MOOIIBHOTO
tenedony. IlomiOumii, ane pemo IiHmMMKA TepMmiH — ekpaHHuil dYac. lle cyma wuacy,
BUTPAUYECHOI'0 HA MEPErJisi TelleBi30pa, MOHITOpa KOMI I0TEpa, MOOUIHHOIO IMPUCTPOIO YU
iHIIOro exkpaHy. EkcrnepuMeHTanbHI JaHl BKa3ylOTh Ha Te, L0 MajOpyXJHBa IMOBEIIHKA
MOke OyTH (aKTOpOM PU3UKY 3aXBOPIOBAHOCTI Ta CMEPTHOCTI BiJl CEPILIEBO-CYAMHHHUX
3aXBOPIOBAaHb Ta ILIYKpOBOro nmiabery. Sk Mapkep OIIIHKA poOOTH CEeplLEeBO-CYAUHHOI
CUCTEMH JIIOJIMHA BUKOPHUCTOBYIOTh TaKl MOKAa3HMKH $K: YacTOTa CEPIEBUX CKOPOYEHD
(UCC), oprocTaTnyHa Ta KJIIHOCTaTUYHA MPOOHU, TOILIO.

Ha ceoromuimHiii JeHb € J0Ka3W TOro, IO MaJOPyXJWBa IOBEAIHKA CIPHUSE
PO3BUTKY CEpLEBO-CYAMHHUX 3aXBOPIOBaHb 1 PU3UKY BUHUKHEHHS I[yKpPOBOIO JialeTy,
MpOTE 111 AaHI € HEAOCTATHHO MEPEKOHIUBI. ToMy, 7151 pO3pOOKHU 3aX0/iB Ta PEKOMEHIAIll i
y chepl 0XOpOHH 370pOB’ s, HEOOX1/IHI TIOJAATKOBI TOCII>KEHHS.

Meroro poGotu OyJ10 OLIHUTH aAANTALIiHI MOXKIJIMBOCTI CUCTEMU KPOBOOOITY CTYAEHTIB
B YMOBAax JUCTaHI[ITHOTO HaBYaHHS. [[Ji HOCSTHEHHS MeTH OyJI0 MOCTAaBJIEHO TaKi 3aBJIaHHS:
OUIHUTH (PYHKIIOHAJILHUIM CTaH BEraTaTWBHOI PEryJisilii CHCTEMH KpOBOOOITY CTYIEHTIB
010J10T1YHOTO  (PaKyJIbTETY, 3aCTOCYBABIIM OPTOCTATHYHY Ta KIIHOCTAaTUYHY MPOOH Ta
JOCITITUTH TIPAIle3aTHICTh CEPIIS 1 BUBHAYUTH JOMyCTUMUN PIBEHBb (PI3UYHOTO HABAHTAKCHHS
JUISL CTYJICHTIB 010JI0TIYHOTO (paKyJIbTETY, BAKOPUCTABIIIH ITPoOy Pyd’e.

3rilHO 3 pe3yJbTaTaMH OpTOCTaTU4YHOI mpodu, y 77,7% crynentiB Oyma cmabka
peakuisa, B 1HmUX 22,3% cryAeHTiB Oyna cuibHa peakiis. AHali3 pe3yibTaTiB
KJIIHOCTaTUYHOI MpoOU BCTaHOBUB, 110 Y BiJICOTKOBOMY CIHIBBIJIHOIIECHHI MepeBa)xae rpymna
CTYJCHTIB 13 MIJABUIICHUM TOHYCOM, sika ckiagae 55,5% Big 3araabHOl KUTBKOCTI
nocaimkenux, npotu 11,1% Ta 33,3% cTyAeHTiB 13 BUCOKUM Ta HOPMajibHUM TOHYCOM
MapacUMITATUYHOI YaCTUHU BEraTaTUBHOT HEPBOBOT CUCTEMH, BiAMOBIIHO.

byno mochimkeHo mpaine3fgaTHICTh ceplis Ta BU3HAUCHO JOMYCTUMHM piBEHBb
(I3UYHOTO HABAaHTAXKEHHSI NJIs CTYJEHTIB OiojoriyHoro (axkynbTeTy 3a mpoboio Pyd’e.
Bcranosneno, mo cepen cTyneHTiB AaHoi rpynu € 22,2% 13 ciaboro orinkoro, 33,3% i3
3aJI0BUTBHOIO OITIHKOM0, 22,2% 3 cepenHboro oIiHkorw, 11,1% 3 mobporo ominkoro ta 11,1%
13 BIIMIHHOIO OIIIHKOIO peaKilii 3a iHaekcoM Pyd’e.

Kyxriii 10., I'apacum H., 3unb A.
COPBIIIMHA 3JIATHICTb EPUTPOLIMTIB CAMIIIB I1IYPIB 3A BIUIUBY
BJIOKATOPIB I'IlCTAMIHOBUX PELIEIITOPIB
JIvsiscokul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlveie, 79005, Ykpaina
e-mail: rudnykulia@gmail.com

Kuhtii J., Harasym N., Zyn A. ABSORPTION CAPACITY OF ERYTHROCYTES
OF MALE RATS UNDER THE INFLUENCE OF HISTAMINE RECEPTOR
BLOCKERS. Addition of histamine to erythrocytes increases the sorption capacity of
erythrocytes. Desloratadine, ranitidine and betahistine in concentrations of 0.1 and 1 uM
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reduce the sorption capacity of erythrocytes. The combined effect of desloratadine,
ranitidine, betahistine with histamine leads to a decrease in the sorption capacity of
erythrocytes compared to the independent effect of desloratadine, ranitidine and betahistine,
as well as the independent effect of histamine.

[cramiH € OOHUM 13 €HJOTCHHHUX YMHHHKIB (MeAiaTopiB), KUl Oepe ydacTb y
peryssii 6aratbox (GyHKLINA OpraHi3My, a TaKOX BIIrPA€ BaXIIMUBY POJIb Y PO3BUTKY PSIAY
3axBOproBaHb. [Ipy pi3HUX MATOJOTTYHUX MpoIlecax, a TAKOXK MPHU HAJAXOJKEHHI B OPraHi3M
JESKUX XIMIYHMX PEYOBUH KUIBKICTh BUIBHOTO TiCTaMiHy 30UIbInyeThbes. Bimomo, 110
ricTamiH Jii€ Ha KJIITUHU 4epe3 cnenudiuni peuentopu (H1, H2, H3, H4), sxi npucytHi B
iazMaTuuHii memOpani kaituH (Buddenkotte, 2010). IIpote, 1o Tenep HEBIAOMO, UM € TaKi
pelenTopy B MIa3MaTU4HIN MeMOpaHi epUTPOLIUTIB, YM yC1 L1 TUIU PEUENTOpiB HASIBHI HA
MeMOpaHi YEepBOHUX KPOB’SHUX TIJICIh; 3 SKOK 4YacTOTOK BOHM TaM IMOIIMPEH] 1,
HaAWTOJIOBHIIIE, SIKY (DYHKIIIO BUKOHYIOTH Il pelenTOpH, TOOTO, K1 MIPOLECH PETYIIOI0Th B
EPUTPOLIUTI.

InenTudikariiss B MemMOpaHax epuTPOLIUMTIB PELENTOPIB 0 TICTaMIHY Ta JOCIIKEHHS
iXxHpOoi  (QyHKWII MOXIMBE  IUIAXOM  BHUKOPUCTaHHS  CEJNEKTUBHHX  OJOKaTOpiB
ricramiHopenenTopiB. Jlo epurpouutiB nonaBanu ricramid (5,4 MxM). Jlns BuUBUYEHHS
HAsBHOCTI Ha IUIa3MaTU4yHIA MemOpaHi eputpouutiB H4 peuenTtopiB A0 rictaminy,
3aCTOCOBYBaJIM OJIOKAaTOpH perenTopiB (Ae3nopatanud — q10 H1 peuentopa, paHITUIUH — JI0
H2 penentopa, Oerarictrun — nmo H3 penentopa; JIPB). Jlis mporo 10 epuUTpoIUTIB
no/laBayid OJIOKATOPH TaKUM YMHOM, 1100 KiHIIEBa KOHIIEHTpallis KoxkHoro ctaHoBuia 0,1;
1; 10 mxM. Jlo iHmmMX 3pas3kiB micias iHKyOamii 3 OlokatopamMu A0JaBajd TICTaMiH Yy
koHueHtpamii 5,4 MkM. [lpoBogmnu iHKyOarito 5 XB. 1 BIAOMpanu 3pa3Ku JJIs aHajizy
COpOLIITHOT 31aTHOCT1 €pUTPOLIUTIB.

[HkyOarlisi epuUTpPOLUTIB IIypiB 3 TICTAMIHOM 3yMOBJIOE MIIBUIIEHHS COPOMIHHOT
3MaTHOCTI LMX KIMITUH. Takuil e(pekT € MO3UTUBHUM, OCKUIbKH BIZOMO, IO €PUTPOLUTH
copOyIOTh Ha CBOil MOBEPXHI Pi3HI LIKIUIMBI PEUOBUHH, 3HU)KYIOUM 1HTOKCHKAI[IIO OPTraHi3My.
3a BruiBy /IPb B koHuenTpauisax 0,1 ta 1 MkM 3HMKYy€eTbes copOLiiiiHA 30aTHICTh EPUTPOLIUTIB
Ha 57%. Hamu BusiBieno, mo 10 MM JIPb He 3MiHIO€ cOpOLIHHOI 3aTHOCTI €PUTPOLIUTIB
MOPIBHSIHO 3 IHTAaKTHUMM KiliTHHaMU. [loJlaBaHHSA 10 €pUTPOLUTIB TPbOX PI3ZHUX XIMIUHUX
CHOJIyK O4iKYBaHO 3HM)KY€E COpPOLIINHY 3[aTHICTh, OCKUIBKH MICTSTh Y CBOiM CTPYKTYpl KaTlOHHI
rpymu. [lonaBannsa 1o eputpouutiB ricramidny Ha Tl aii JAPb y konnentpauii 0,1 ta 1 MkM
3HI)KY€E COpOLINHY 3/aTHICTh €PUTPOLUTIB MOPIBHSHO 3 1HTAKTHUMH 3pa3KaMu, a TakoX 13
3pa3kaMy KJITHH, A0 SKHAX JIOJIaBajMl TUIBKU TiCTaMiH, MPOTE HE YMHUTH JOCTOBIPHUX 3MiH
MOPIBHSHO 3 €PUTPOIUTAMH, 10 AKkuX jgoaaBanu juimie cymim JPb. Ile cBiguuTh, 1m0 3MiHa
copOuiitHo1 3aaTHOCTI 3a noeaHaHoro BBy JIPb y xonuentpamisx 0,1 1 1 MmxM Ta ricraminy
€ CIIpUYMHEHa came 06JIOKaTopaMH ricTaMiHOPELENTOPIB.

3abnokysaBmu crnouarky H1, H2, H3 penentopu no ricramiHy Ha epUTpOLUTaX
JI€37I0paTaliHOM, PaHITUIUHOM, OETaricTMHOM Yy KoHIeHTpamisax 10 MM, 1 jgonmaBmu
ricTamiH, 3HWXKY€TbCsSI COpOIifiHA 3JaTHICTh €pUTPOLMTIB Ha 15% MOPIBHAHO 3 TPyHOIO
KIITUH, A0 SKUX JoaaBanu juiie cymim JIPb y 3a3HadeHiit koHueHTpaiii. 3HUKEHHS
COpOLIIHOT 34aTHOCTI KIITUH KPOB1 MPOXOJUTH TAaKOX 1 MOPIBHSHO 3 JII€I0 TICTaMiHYy Ta 3
iHTakTHUMHU KmiTuHaMu. OTxe, noeqHana fisa JIPb y xonmnentparii 10 MkM 3 ricraminom
CIPUYUHSE HETATUBHI 3MIHU COpOLINHOT 31aTHOCTI €pUTPOLUTIB. BpaxoBytoun pe3yiabTaTu
JOCIPKEHHS, MOXHA MPUITYCTUTH, 1110 Ha MeMOpaHi eputpountiB HasiBHu H4 peuenrtop
710 TICTaMiHy, SKUW Oepe y4acTh y PeryIrOBaHHI COPOIIHOT 3[aTHOCTI €PUTPOLIUTIB.
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My3uka ., I'punummn /1., TapHoBcbka A.
BIOMETPUYHWI AHAJII3 CIHEPMOI' PAM YOJIOBIKIB CEPEJIHHOI BIKOBOI
I'PYIIN (30-39 POKIB) B HOPMI TA ITPU ITATOJIOT'IAX
JIvsiscokuil HayionanvHui yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: ilovezno@ukr.net,
e-mail: yanayana08102000@gmail.com

Muzyka Y., Hrytsyshyn D., Tarnovska A. BIOMETRIC ANALYSIS OF
SPERMOGRAMS OF MIDDLE-AGED MEN (30-39 YEARS OLD) IN NORMAL AND
WITH PATHOLOGIES. Almost 15% of families on the planet face fertilization problems.
Compared to the progress made in the treatment of female infertility, the treatment of male
infertility remains less effective. In recent years, the number of infertile men has been
steadily increasing. In order to protect the reproductive system of the male body from
negative factors that contribute to a decrease in male fertility, it is still relevant to model the
possible causes of a decrease in male fertility.

Maitke 15% cimMell Ha MJIaHeTI 3yCTpiYalOThCs 13 MpoOJIeMaMM 3aruliIHEHHS.
[lopiBHSIHO 3 TpOrpecoM, AOCATHYTHM Y JIIKYBaHHI >KIHOYOTO HEIUTIJAs, JIIKyBaHHS
YOJIOBIUOTO HEIUTIJIS 3aTUIIAEThCS HE TaKuM edeKTUBHUM. OCTaHHIMH POKaMHU KUIBKICTh
HEIUTITHUX YOJIOBIKIB HEYXWJIBHO 3pocTae. Ha chorogHi TeHACHINSA 10 3pOCTaHHS MUTOMOI
Baru 4oJoBi4Oro (akrypa HEIIias TUIbKH 30uUTblIyeThbed. biusbko 40% (20-60%) ycix
BUMAJKIB 3aiiMae imiomatudHe Hermiaas. CepenHsl KUIbKICTh CIEepMaTo30idiB B €AKYJIATI
3IOPOBUX YOJIOBIKIB 3MEHIIMJIACA BJBIYl, a CepeaHid 00’eM esKyJISITy 3MEHUIMBCA Ha
TpeTuHy 3a ocTtaHHl 60 pokiB. 3Bakarouu Ha 301IBIIECHY CTAaTUCTHKY HETUIIIIS YOJIOBIKIB
PO3BUHEHUX KpaiH, MOKHA 3pOOUTH BHUCHOBOK, 1[0 HA YOJIOBIYY (DEpTHIIbHICTH BILTUBAIOTh
MEJINKO-COIlaJIbHI, IICUXOJIOTIYHI Ta €KOJIOT1YH1 YHHHUKH.

B Vkpaini 30unbmieHHs Hermians 3adiKCoBaHO Y MPOMHCIOBO-METAIYpPriiHUX
obOnactsx. llopymieHHs cnepMmaTtoreHe3y € OJHIEI0 3 OCHOBHUX MPUYMH MATOJIOTIH
dbepTribHOCTI. BHacmiIok aHTPOMOreHHO1 MAISNIBHOCTI B OpraHi3M JIIOJMHU MOXKYTh
MOTPAIUIATH XIMIYHI TOJIOTAHTH, XJIOpJaH, TOKCHUKAHTH, MECTHUIUAN, TIOKCUH Ta 1HII
PEUYOBHUHHU, IO MOXXYTh HEraTMBHO BIUIMBATH Ha YOJIOBIYY (EepTUIIBHICTh. 3TiAHO 3
CTAaTUCTHKOIO YOJIOBIKHM, IO MPAIIOI0Th Ha 3aBOJAX, /€ BUTOTOBISIIOTh CBUHEIlb, YacTillIe
XBOPIIOTh Ha TEPATO300CTIEPMIIO Ta OITOTEPATO300CIIEPMIFO.

Merta pobotu nossirajia y 010MEeTpUYHOMY aHalli3i CliepMOIpaM YOJIOBIKIB CepeaHbOI
BiKOBOi Tpynu (30-39 pokiB) mpu HOpMO300CTIEPMIi, TEPATO300CIIEPMIii, aCTEHO300CTIePMIi,
a300CcTepMmii Ta 0JIIr0aCTEHOTEPATO300CIIePMIi.

3aBOaHHAM JIOCHIDKEHHS OyJ0 BH3HAYMTH B3a€EMO3B 30K MDK MPUYMHAMU
BUHUKHEHHS YOJIOBIYOTO HETUTIAMASA 1 HACHIIKaMH, SIKl MPOSBIISIIOTHCS 3MIHOKO SIKICHHX Ta
KUTbKICHUX MOKa3HUKIB €SKYJSTY 1 pEMpOJyKTUBHOI CUCTEMHU B IIJIOMY, a TaKOX CKJIACTU
MOPIBHSJIBHY ~ XapaKTePUCTUKY 3aXBOPIOBAHHSA TEPaTO300CIepMii, acCTEHO300CIepMii,
azoocrepMii Ta OJIIFOACTEHOTETATO300CHepMii BIAMOBIIHO A0 MOKAa3HUKIB HOPMH B
4OJIOBIKIB cepeaHboi BikoBOI rpynu (30-39 pokiB) 1 3’sicyBaTH OCHOBHI MOKa3HUKHU
BIIXWJICHb JJAHUX CIIEPMOTPaM.

Pesynbratu cmepMorpam OTpUMaHl TPH  JOCHIDKCHHSX TMAIEHTIB B KIIHIII
PENpOAYKTUBHOI MEIMUMHU «AJIbTepHaTHUBA KJiHIKa». 3aranoM Oyno oOctexeHo 47
yosoBikiB BikoM Bia 30 10 39 pokiB (cepennst BikoBa rpyna). 3 47 4OJIOBIKIB CepeaHbOL
BIKOBOI I'pynu y ISTHAJISATH CIEpPMOIrpaMy BIANOBIJANM — Teparo3oocnepmii, y 12 —
HOpMoO3ooctiepMii, y 12 — oisiroacteHoTeparo3oocnepmii, 5 — acrteHozoocmepmii, 3 —
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azoocrnepmii. B sKOCTI KOHTpOdIO OyJM crepMorpaMu MAIli€HTIB 13 HOPMO300CIIEPMIEIO.
Crniepmorpamu OLIHIOBAJIM 32 HACTYITHUMH MOKa3HUKAMHU.

[lepmuii kpuTepit — 1€ KUIBKICTh €SKYJATY, 3HAUEHHS SKOTO B HOPMI CKJIajae 2-
5 M. KigbKicTh €AKyJSTY Y 4YOJOBIKIB CTaHOBUTH 3,7 Mil, MpOTE MiJ 4Yac YCKJIaJHEHb
CYINyTHIX 3aXBOpIOBaHb, Aedopmariii CiM’SIHUX MIXypLiB 1 CIM’SIBUBIIHUX ILIAXIB, 00’ €M
ESKYJISITY MOXKE 3MEHILYBAaTUCh, III0 3yMOBJIIOE MATOJIOTIIO - aHAPOT€HHY HEJIOCTATHICTbD.

HacTtynuuii nokazHuK — KIJIBKICTh CIIEPMATO301AiB B 1 MII esKynaTy. 3aBAsKU LIbOMY
KpuUTEpito, OyJI0 BU3ZHAUEHO, 110 Y CIEPMOTrpaMax 40JIOBIKIB, XBOPUX Ha TEPATO300CIEPMIIO,
aCTEHO300CTIEPMII0 Ta OJIr0aCTEHOTEPaTO300CHEPMit0 KUIBKICTh CIIEPMATO30iaiB B 1 M
CIM’SIHOI PIAMHM CYTTEBO MEHIIA Bl HOPMH, IO CBITYUTH MPO 3HMXKEHHS (EepPTHILHOCTI
YOJIOBIKIB. Y MAIlIEHTIB 3 a300CHEPMIEI0 KIIBKICTh CHEpPMaTo30idiB Maibke piBHa 0, 110
TOBOPUTH MPO HE3/IATHICTH 3aIUIIAHEHHS SUIICKITITHHU Ta BIACYTHICTh QYHKIIH S€YOK.

3rigHo pe3ynbTaTiB criepMorpamu pu TepaTo300cnepMii Ta
OJIIF0ACTEHOTEPATO300CIIEPM] B YOJIOBIKIB CEpeIHbOI BIKOBOi I'pyNH 3arajbHa KUJIbKICTb
CIIepMaTO30i[iB MEHIIa 3a HOpMY, a mnpu aszoocmepmii — Ommu3bka 10 0%. Ilpu

HOPMO300cCIiepMii 3araibHa KUIBKICTh CIIEpMIiB B €AKYJATI csrae Ouibiie 45 MiTbHOHIB. Y
XBOPHUX 3 OJII0- Ta aCTEHO300CIEPMIEI0 MPU ESKONSLIT KOXKHI 4—6 TOAMH MPOSBISIOCH
BIIHOCHE 30UIBbIIEHHS] KUIBKOCTI MPOrPECHBHO-PYXOMHX CIEpMaTo30ifiB. BusiBieno, mio
IpU 3MEHIIEHHI KUIBKOCTI CHEepMaTo30idiB, 30UIBIIYETHCS KUIBKICTH MOP(OIOridHO
JIereHepaTUBHUX CIIEPMIIB y CliepMOrpaMax YOJIOBIKIB cepelHboi BikoBoi rpynu (81% mpu
Tepato3zoocnepMii, 83% mpu oJiroacreHoTepaTo3oocnepmii Ta 65% npu HopMo300cTIEpMIi,
68% mpu acteHoszoocmepMii Ta 65% mpu HopMo300cTIEpMii).

[Ipn a3zoocnepmii nmoka3zHuku Onu3bki 0% uepe3 BIACYTHICTH CHEPMATO30iliB B
esKynsTi. VIMOBIpHO, NpM IMX MATONOTiAX BiAOyBaeThCsA 3OUIBIICHHS KiIBKOCTI
aHOMaJIbHUX (opM crepmMaTo30iliB, Kl € BUII, HDK HOpMma. Hamu mokaszaHo, 1o Tpu
JOCTI)KYBaHUX 3aXBOPIOBAHHAX B YOJIOBIKIB cepeHbOI BiKOBOi rpymnH iHJekc Dappica €
CyTTEBO HWX4Mi 3a HopMy lle Bkasye Ha mami maHcH 3aIlIiHEHHs sSUUeKmTHHU. [Ipu
3aXBOPIOBAHHI Ha OJIT0aCTEHOTEPATO300CTIEPMIit0, 3aTHICTh 0 3aIUTIIHEHHS SHICKITITHHI
€ HallHWK4O010. 3’SCOBAHO, 10 y CIEpMOrpaMax YOJOBIKIB XBOPHUX Ha TEpaTO300CIEPMIiI0
B1JICOTOK MOP(OJIOTITYHO HOPMaJIbHUX CIIEPMATO301/1B 3HUKYETHCS, & HATOMICTh BIJCOTOK
MOP(}OIOrIYHO AeTeHEPATUBHUX CIIEPMATO301/11B 3pOCTAE MOPIBHSAHO 13 KOHTPOJIEM.

Heii d., Karyabcbka L., Kyasbunnbka A., I'enera A., TapHoBcbka A.
OLIHKA AHTPOITOMETPMYHUMX ITOKA3HUKIB CTYJIEHTIB B YMOBAX
JIMCTAHIIMTHOI'O HABYAHHS
JIvsiscokul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: yarochka.ney@gmail.com

Nei Y., Katulska 1., Kulchytska A., Heneha A., Tarnovska A. ASSESSMENT OF
ANTHROPOMETRIC PARAMETERS OF STUDENTS IN DISTANCE LEARNING.
Physical development is one of the integrative indicators of health, biological maturity of all
body systems. Assessment of physical development of students is determined by methods of
external examination and anthropometry by the degree of development of the main tissues
of the body, the shape and size of the body, its individual parts and functions.
Anthropometric standards of physical development are determined by calculating the
average values of anthropometric data obtained during examination of people of the same
sex, height and other indicators.
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@Di3uyHUil pPO3BUTOK € OAHMM 3 IHTETPATUBHUX IIOKa3HUKIB CTaHy 3I0pOB’s,
010JI0T1YHOI 3p1JIOCT1 BCIX CUCTEM OpraHi3My.

@®i3uyHUIl PO3BUTOK CTYACHTIB BU3HAYWIM METOJaMH 30BHIIIHBOTO OIJIALY Ta
aHTPONOMETPIi 3a CTYNEHEM PO3BUTKY OCHOBHHMX TKaHHH OpraizMy, ¢GopM i1 po3MipiB Tija,
HOro OKpeMHX 4acTMH Ta (PYHKIIH opraHizMy. AHTPONOMETPUYHI CTaHIAPTH (HI3UYHOTO
PO3BUTKY OIIHIOBAJIM 3a JOMOMOTOI0 CEpPEAHIX BEJIWYUH aHTPONOMETPUYHHX JaHUX,
OTPUMAaHUX TpPU OOCTEKEHHI JIOACH, OJHAKOBUX 3a CTAaTTIO, 3POCTOM Ta IHIIHUMH
MOKa3HWKaMHu. MeToro Hamoi poOoTh OyJ0 BHU3HAUYUTHU OILIHKY aHTPOIOMETPUYHUX
MOKa3HUKIB CTYJCHTIB B YMOBaX JMCTaHIITHOTO HAaBYaHHS.

JUis oTpuMaHHS OO0 €KTHUBHUX JaHUX MNpo (I3UYHUN CTaH JIOJMHU B YMOBax
JUCTAHIIITHONO HABYaHHS BHUKOPUCTAJIM aHTPOIOMETPUYHI TMOKa3HUKH, a came [IMT
(mokasnuk winHocti OynoBu Tima) , IMT (imgexc Kgseremnera), CTymiHb pPO3BUTKY
MYCKYJIaTypH Ijleda Ta M’ sI30BUM 1HIEKC.

AHami3yroun OTpUMaHl pe3yJbTaTH MOXEMO 3pOOMTH BHUCHOBKH, IO JUCTAHIIIITHE
HaBYaHHS ICTOTHO HE BIUIMHYJM Ha 3MIHY Macu TUla CTYJEHTIB, HE CIIOCTepiraBcs
HaaMIpHUW HaOlp Bard 4yW ii 3MeHIIeHHs (1HAeKC Macu Tina). OIiHKa MO0 MIITHOCTI
OyIoBM Tia Ta PO3paxyHKY IHIAEKCY MacH TuIa, CE€pea CTYACHTIB 3aJHUIINBCA B MeXax
HOPMHU. AHali3 PO3BUTKY MYCKYJIaTypH IJieda Ta M'I30BOT0 1HJEKCY 3aCBIAUUB, 110 JIUIIE Y
JIBOX CTYJIEHTIB 13 JIECATH 111 MOKA3HUKHU OYyJIH B MEKaxX HOPMH.

Pucenko F.l, DiHIOK H.l’z, FOmun I.3, I'enera A.l,

Jecux P.’, Croiika P."*?
AHTUHEOIUIACTUYHA A1 HOBUX 5-EH-4-TIA3OJIIJIMHOHIB 3
I[MTPA3OJINIIHOBUMHU ®PATMEHTAMU YV MOJIEKYJIAX
! ITvsiscoruii HayioHanbHuu yHisepcumem imeni leana @panka,
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
2IHcmumym bionoeii knimunu HAH Ykpainu,
syn. [lpacomanosa, 14/16, m. Jlvsis, 79005, Ykpaina
I Tvsiscokui HayioHanvHull meouuHull yHieepcumem imeni Jlanuna I aruyvroeo,
syn. llexapcoka, 69, m. Jlvsis, 79010, Vkpaina
e-mail: oopsagainnan@gmail.com

Rysenko H., Finiuk N., Yushyn I., Heneha A., Lesyk R., Stoika R.,
ANTINEOPLASTIC ACTION OF NEW 5-ENE-4-THIAZOLIDINONES WITH
PYRAZOLYLINE MOIETIES IN MOLECULE. In this work, the antineoplastic action of
12 new 4-thiazolidinone derivatives was estimated towards tumor cells, human
keratinocytes, and isolated lymphocytes from the blood of a clinically healthy donor. Les-
6346 has a more pronounced antiproliferative activity towards the tested tumor cells in vitro
with ICsg in the range of 0.97 - 57.4 uM. Leukemia cells showed high sensitivity to new 5-
ene pyrazolyl substituted thiazolidinone derivatives treatment with ICs, in the range of 0.62-
67.2 uM. The investigated pyrazolyl substituted 5-ene-thiazolidinones were non-toxic for
normal human keratinocytes of HaCaT line as well as for normal isolated lymphocytes. The
compounds Les-6346, Les-6534, Les-6352, Les-6468, Les-6454, Les-6533, Les-6511, Les-
6492, and Les-6490 possessed a selective effect (SI>3) on Jurkat cells, Les-6346 — on U251
cells, Les-6454 — on HCT116 cells.

OHKOJIOT14HI NaTOJIOTIT MOCIJAI0Th MepIle MICle cepesl MPUYMH CMEPTHOCTI y cBiTl. B
3B SI3KYy 3 IIMM BIJ0OYBA€TbCs 1HTEHCUBHUM MOIIYK HOBUX €()EKTHUBHUX MPOTHUIYXJIMHHHX
npenapatiB. [locuieHa yBara OCHIJHHMKIB CKOHIIEHTPOBaHAa Ha BUBYEHHI O10JOTIUHHUX
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BJIACTUBOCTEH Tia30Jly Ta MOro MOXIAHUX, a TaKOoX OIreTepOlUKIIYHUX CHCTEM 13
Ti1a30J1J0HOBUM (ParMEHTOM $IK MOTEHIIMHUX aHTUMIKPOOHUX Ta MPOTUIYXJIMHHHUX
3ac00iB.

Metoro pobotu Oyn0 JOCHIIUTH BIUIMB in Vitro HOBHX S-eH-4-T1a30J11IUHOHIB 3
Mipa3oNiIiHOBUMU  (parMEHTaMu Yy MOJEKYyJax Ha JKUTTEISUIBHICTD NYXJIUHHUX 1
HOPMaJIbHUX KJIITHH CCaBILiB. MeTOAM MOCHIKEHHS: BEJACHHS KYyJIbTYpH KJIITHH in vitro,
BHUJIUICHHS JTIM(OIUTIB 13 KPOB1 KJIIHIYHO-37J0POBOT0O IOHOPa (BIAMOBITHO A0 MPOTOKOITY No
2 Big 07.10.2020 Kowmicii 6ioetnunoi excneptusu IBK HAH Vkpainu), MTT Ttecr,
3a0apBlieHHS KJIITUH TPUIIAHOBUM CHHIM, CTAaTUCTUYHHUI aHaimi3 AaHuX. g BUBYECHHS
CEJIEKTUBHOCT1 JIOCHI/DKYBAHUX CHOJYK 1HAEKC cenekTuBHOCTI (SI) po3paxoByBanmm 3
MOKa3HUKAa IUTOTOKCUYHOCTI [CsoCroNyKH MO0 HOpPMaJIbHUX KIITHUH, TMOJUICHOTO Ha
3HaueHHs [Csocronyku 1moa0 NyxXJauHHUX KITHH. Cronyku KiacugikyBalu K CEJIeKTUBHI,
aK110 3HadeHHs S| Oyso >3 1 HeceneKTUBHI, Ko 3HaueHHs SI Oymo <3.

JlocnmiKeHO LMTOTOKCHYHY Jit0 in Vvitro 12 HOBUX 5-eH-4-Tia30J1IWHOHIB 3
Mipa3oJiIiIHOBUMU (pparMeHTaMH Yy MOJEKyJdaX Ha MMyXJIMHHI 1 HOPMallbHI KJIITHHH.
Busisieno, mo pedoBuHa Les-6346 mposBiisie BUpaxeHy aHTUIIPOJidepaTUBHY aKTUBHICTh
in vitro moI0 MyXJMHHUX KJIITUH pi3HOro TkaHuHHOro renesy: MCF-7, U251, Skov3,
HCT116, Jurkat. ITokasauk mutorokcuaHocTi (ICsy) Les-6346 6yB B mexax 0,97-57,4 MmxM
JUTSL TOCJTPKYBAHUX MYXJIMHHUX KITHH. JIeHKO3H1 KIITUHU Oy YyTIMBUMU JI0 M1 HOBUX
5-eH mipa3oyiyl 3aMillleHuX TNOoXiAHuUX TiazomiauHoHy 3 ICsy B Mexax 0,62-67,2 mMxM.
HocnimxyBaHi S5-eH-4-Ti1a30J1AUHOHIB 3 MIpa30JIUTIHOBUMH (parMeHTaMH y MOJEKyJax
Oy HETOKCHUYHUMU 71 HOpMAJIbHUX KepaTuHOUMTIB jtoaunu miHii HaCaT, a takox s
130J1bOBaHUX JIIMQOIMTIB KIIHIYHO-310poBOr0 AoHOpa. Crionyku Les-6346, Les-6534, Les-
6352, Les-6468, Les-6454, Les-6533, Les-6511, Les-6492, Les-6490 nposiBUiiA CEIEKTUBHY
aito mojo kmitul Jurkat T-neiiko3y mogunau, Les-6346 — mono xkinitud U251 rmioGiactomu
monunu, Les-6454 — momo xinitud HCT116 xonopekTaibHOT KapIIMHOMHU JIFOANHH.

Xwmiasb L., 'apacum H., boanapuyk H.
3MIHA OKPEMUX TTOKA3HHMKIB KPOBI CAMIIIB 1I[YPIB
3A JIII TICTAMIHY TA PAHITUJIUHY
JIvsiscokuul HayionanvHuu yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: iwannakhmil@ukr.net

Khmil I.., Harasym N., Bodnarchuk N. CHANGES IN CERTAIN BLOOD
INDICATIONS OF MALE RATS UNDER THE INFLUENCE OF HISTAMINE AND
RANITIDINE. The influence of histamine and ranitidine, as a H2-receptor blocker, on the
physical and chemical parameters of the blood of rats was investigated. Ranitidine at a
concentration of 10 uM increases the hematocrit in the blood. Addition of ranitidine at a
concentration of 0.1 uM and histamine increases erythrocyte aggregation. Incubation of
blood with ranitidine at a concentration of 10 uM, as well as ranitidine at a concentration of
0.1 uM in combination with histamine leads to an increase in the coefficient of platelet
aggregation.

[cramiH yTBOpIOETBCA B Ipoliecl JeKapOOKCUIIIOBAHHS TICTUAUHY. licTaMiH
BUBUIBHSETHCS 3 KIITUH NpHU aHaUIaKTUUHUX 1 anepriuHux peakuisx. H2 rictaminoBuit
peuentop — I1e MeMOpaHHUN OUIOK, skuii moB’si3anuii 3 G-Oinkom. H2 penentopu
MOCHJIIOIOTh CEKPELi0 ILTYHKOBUX 3all03, OepyTh Y4YacThb Yy PEryJidiii TOHYCY TJaIKuX
M’s31B MaTK{, KHUIIEYHUKA, CYIWH. Bimomo, 110 ricTamiH 3HaXOJuTh B TKaHUHHUX
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6azodinax, 6azodimax KpoBi, eosuHoPitax, TpomoOouutax (bimko, 2012). Ha croromni
BIICYTHS 1H(OpMAIIlisS 1010 €HOTEHHOI0 TICTaMiHy B €pUTPOIMTAX 1 PEIENTOPIB 0 HOTO
aMiHy Ha IUX KJIITHHaX. /(7 BHUBYEHHS BIUIMBY TiCTaMiHy Ha €pPUTPOLUTH, IO KpPOBI
JIoJaBaidM rictamMiH |y KoHueHtpauii 5,4 MxkM. Jlns BuBuenHs H2 penenTopiB Ha
EpUTPOLIMTAX 3aCTOCOBYBAJM paHITHIMH (sIK OmokxaTtop H2 penentopi). ns mporo no
KpoB1 JogaBayiu po3unHu paHituauny (0,1; 1; 10 mxM) 1 inKkyOyBanu 5 xB. Takox Oyio
JOCTIPKEHO TMO€NHAHy JiI0 TICTaMiHy 1 paHITUAUHY. Tomy, A0 3pa3kiB KpOBl1 J0JaBaju
panitunuH (BignoBigHo 0,1; 1; 10 MxM) 1 micas iHKyOarrii qo6aBisiu rictamid (5,4 MkM).
VY 3pa3kax BH3HAUaJM TEeMAaTOKPUT, HAABHICTh B KpOBI EPUTPOLMTAPHUX arperaris,
koeimieHT arperariii TpoMOOIUTIB. BcTaHOBNIEHO, 110 J0/aBaHHS J0 KPOBI TiCTaMiHy HE
3YMOBJIIOE 3MIHM TeMaTOKpUTY. 3a J0JIaBaHHS O KPOBI IIYypiB paHITUIUHY BiJ0YBa€TbCA
nigBuuieHHs remMaTokputy Ha 101% 3a xoHueHTpauii npenapaty 10 MkM, 1110 OB s3aHO 13
3MIHAMHM peoJioriyHuX BiacTuBocTe kpoBi (Kozmoscwhkuid, 2015). JlomaBaHHs 10 KpOBI
PaHITUAMHY 3 HACTYHHHUM JIOJAaBaHHSIM J0 3pa3zka TiCTaMiHy HE CHpPUYUHSAE JOCTOBIPHUX
3MIH [MOKa3HMKa TeMaTOKpUTY. BcTaHoBiIEHO, 110 He3alleKHa /i TICTaMiHy Ta paHITUIUHY
HE CIPUYMHMWIIM 3MIH €pUTPOLIMTAPHUX arperariB y KpoBi mypiB. [onaBmm 10 KpoBi 1
paniTuauH (y konuentpamii 0,1 mMxM), 1 rictamiH, BCTAHOBJICHO MIABHUINECHHS BiJICOTKa
EpPUTPOLIMTAPHUX arperaTiB y KPoBi I1ypiB MOPIBHIHO 3 KOHTpoJieM Ha 62% Ta MOpIBHSHO 13
3pa3kaMH, 10 SIKHX J0JaBaid paHiTUAMH y KoHueHtpamii 0,1 MxM. JocmimkeHo, 1o
Koe(ilieHT arperaiii TpoMOOIUTIB MiABUIY€EThCS Ha 34% y KpoOBI LIypiB IpHU J0AaBaHHI
rictaminy. Jlomaroun 10 KpOB1 paHITHIWH, BCTAHOBJICHO MOCUJICHHS KoeillieHTa arperarii
TpoMmOouuTiB Ha 149% 3a BIuBY npenapaty y koHueHTpauii 10 MmxM. Take nigBuiieHHs
MOKa3HWKa BHSIBICHO 1 3a il paHiTUAMHY y KoHueHTtpauii 0,1 MxM, xoua 1 He
MiATBEepaAuIacs JOCTOBIpHICTIO. 3a 1i€l koHueHTpaiii (10 MxkM) BinOyBaeTbCs 1 TABUIIICHHS
MOKa3HWKa remMaTokputy. OTxe, MaKCUMaJIbHO BHCOKA JIOCIHI/KyBaHa KOHLIEHTpAIlis
PaHITUAMHY 3MIHIOE€ TIOKa3HUKU KpOBI IIypiB. B IHCTPYKIIl 10 BUKOPUCTAHHS Mpenapary
3a3Ha4eHO TMOOIYHUN edeKT O00OpOTHY TPOMOOLMTOICHIIO. 3a [0JaBaHHA 10 KpOBI
PaHITUAMHY 1 TiCTaMiHy, BCTAHOBJIEHO 3pOCTaHHA KoedillieHTa arperaiii TpoMOOLMTIB 3a
nii nmpenapaty y konuentpaii 0,1 MkM (Ha 87%) nopiBHAHO 3 KoHTpoJieM. [IpoTte 1 3miHa
€ TaKOIO K, SIK 1 32 HE3aJeKHOI0 BIUIMBY paHiTUAMHY Yy KoHueHTpauii 0,1 MmxM. [loeqnane
BBEJCHHA 10 KpOBI paHITUAMHY Yy KoHueHTpamii 10 MkM Ta ricTamiHy CHpUYUHSIE
3HIDKEHHS KoedirienTa arperaiii TpoMOOIMTIB MOpIBHAHO 3 KOoHTposieM (Ha 47%), 3
HEe3aJIeKHUM BIUIMBOM TicTaMmiHy (Ha 61%), Tak 1 3 HE3aJEKHOIO €0 PaHITUAUHY Yy
koHueHTpauii 10 MkM (Ha 79%). Lli pe3ynbTatu € Ba)JIMBUMH, OCKUIBKM BKa3ylOTh Ha
3anmydyeHHst H2 penentopa Ha TpoMOoIuTax A0 Mporiecy arperamii 1ux kiiTuH. HeobxinHo
BIIMITUTH, IO TICTAMIHOPELENTOpPU Ha TpombonuTax € He omnucaHumu. lle mocuiroe
noTpedy MoAaIBIIOro MPOBEACHHS TOCIIHKEHb Y IIbOMY PyCIIi
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I'EMATOJIOI'TYHI ITOKA3HUKU TA MOJIEKYJIAPHI MAPKEPU HITPATUBHOI'O
CTPECY B EPUTPOILIMTAX 3A BBEJIEHHS OT'YPTY, 3BATAUEHOI'O
BIOJIOTTYHO AKTUBHUMUM PEHOBUHAMMU TUIOAIB SAMBUCUS
NIGRA L., IIYPAM 3 METABOJITYHUM CHMHJIPOMOM
JIvsi6cokuul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: vika.malenika(@gmail.com

Andreiko V., Liuta M., Sybirna N. HEMATOLOGICAL INDICATORS AND
MOLECULAR MARKERS OF NITRATIVE STRESS IN ERYTHROCYTES UNDER
ADMINISTRATION OF YOGURT ENRICHED WITH BIOLOGICALLY ACTIVE
SUBSTANCES OF FRUITS SAMBUCUS NIGRA L. TO RATS WITH METABOLIC
SYNDROME. Elderberry may be beneficial for balancing blood sugar in diabetes and
preventing complications such as osteoporosis and heart disease. However, the benefits seen
in studies are mainly on animals, and there is no conclusive evidence for elderberry’s safety
or effectiveness in humans.

Metab6omniunuii cuaapom (MC) —1e cykynHicTh maTodi3ioNoriyHUX PO3NaAiB, TAKUX
AK BICIEpaJIbHE OXXHUPIHHS, 1HCYJIIHOPE3UCTEHTHICTh, MiJBUIIEHHS apTeplalbHOTO THCKY,
mucninigeMida. Excneptu BOO3 xapakTepus3yroTh MeTa0OJIYHHI CHHAPOM SIK TMaHJEMII0
XXI cronitra. by3una uopna (Sambucus nigra L.) — kBiTy4a pociuHa poaunu Adoxaceae,
IVIOOM  SIKOi  XapaKTepU3YIOThCS BHCOKMM BMICTOM  TOJI()EHONIB, MOHOTEPIICHIB,
MaJbMITHHOBOI  KHCJIOTH, aHTOIaHIB Tomo. barato mocmimkeHb JAEMOHCTPYIOTh
AHTUOKCHUJIAaHTHI, AHTUMIKpOOHI, MPOTUBIPYCHI, TIMOTJIIKEMIUHI BJIACTUBOCTI E€KCTPAKTIB
moaiB 6y3unu (Najar, 2020, Gound, 2020, Mlynarczyk, 2018).

Meta poboTu: IOCTIIUTH BIUIMB HOTYpPTY, 30aradyeHoro Ol0JOTiYHO AaKTHBHUMHU
pEUOBMHAMHU TUIOAIB Oy3MHM YOPHOI HAa NeMAaTOJOTI4HI MOKa3HUKU Ta MapKepH HITPAaTUBHOTO
CTpeCy EpUTPOLIUTIB 32 (PPYKTO30-1HTYKOBAHOTO META0OTIYHOTO CUHPOMY Y LTYPIB.

Excniepumentu mpoBoamii Ha urypax-camipix Macoro 250-300 T 3 goTpuMaHHIM
€TUYHUX TPUHLMUIIB MNPOBEICHHS EKCHEPHUMEHTIB Ha TBapuHaX. MeTaboMiuHui CHHIPOM
iHayKyBanu BBefieHHAM 10%-ro po3unHy (pyKTO3M 10JeHHO BHpoAoBxk 10 TwxHIB. Uepes 6
TH>KHIB TBAPHHAM BBOIWJIM per 0s HOTYPT 3 mwiofgaMu Sambucus nigra B 1031 5 MII/KT BOPOJIOBK
4 twxuiB. Cxian orypry: 80% — mnoau Oy3unu ta 20% — Mosoko, 30pokeHe Lactobacillus
gasseri. lypiB nexamityBanu mia eipHuM Hapko3oM. 3a0ip KpOB1 3I1HMCHIOBATIH 3 JI0JJaBAHHIM
renapuHy (KiHIIEBE pO3BEICHHS renapuH: 1iIbHa KpoB = 1:100).

BcranoBneno, mo BBeneHHs iHorypry mypam 3 MC He Mallo BHpa¥eHOl
TIIOTIIKeMIYHOT [ii, ajie BUKJIMKAJIO MiJBUIICHHS KOHIICHTPAIlll TeMOTrI00IHY Ta KUIBKOCTI
PETUKYJIOLUTIB Y LIIbHIN KpOBI, MOPIBHSAHO 3 TBAPHUHAMM, SIKI HE CIIOXKUBAIHU HOTYpT. 3MIH
y 3arajpHii KUIBKOCTI €PUTPOLMTIB Ta JEHKOLUTIB 32 JOCTIPKYBAHUX YMOB HE BUSBIICHO.
Cymapna aktuBHicTh NO-cuHTa3zu B eputponutax 3a MC MNOpIBHSHO 3 KOHTPOJIEM HE
3MiHIOBajacs, MpPOTe AaKTUBHICTh eHjpoTenmianbHoi NO-cHHTa3u 3HWXKyBajacs, a
IHAYUMOeNnbHO1 — 3pocTana. Takox BiAOyBanocs 3pOCTaHHS BMICTY HITPUTIB y IjIa3Mi Ta
eputrpouutax uypis 3 MC, mopiBHAHO 3 KOHTposieMm. BBeneHHs HorypTy BHUKIMKAIO
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HOpMaJIi3alito BMICTy cTaOuIbHUX MeTabomiTiB NO, oAHaK He BUKJIMKAJIO 3MIH Y CyMapHii
aKTUBHOCTI Ta aKTUBHOCT1 okpeMux 130¢opMm NO-cunTa3u B eputporutax TBaput 3 MC.

baunaypa 10., I'epuuk /1., Kanoka O., Cudipna H.
EH3UMATHUYHA JTIAHKA CUCTEMU AHTUOKCUAAHTHOTI'O 3AXUCTY
MIJIIYHKOBOI 3AJIO3U LI[YPIB 3A YMOB ILIYKPOBOI'O JIABETY I-ro TUITY
JIvsiscokuul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, Jlvsie 79005, Vrpaina
e-mail: yurabandura98@gmail.com

Bandura Y., Hertsyk D., Kaniuka O., Sybirna N. ENZYMATIC LINK OF THE
RAT PANCREATIC ANTIOXIDANT PROTECTION SYSTEM IN TYPE 1 DIABETES
MELLITUS. Type 1 diabetes mellitus is a multifactorial autoimmune disease characterized
by a complete absence of the hormone insulin. Extremely reactive — reactive oxygen species
are important in the pathogenesis of endogenous intoxication. The aim of the study was to
study the effect of diabetes mellitus on changes in indicators that characterize oxidative
stress in pancreatic lysates.

ykpoBuii giabet I-ro Tuny — e GaratoakTopHe aBTOIMyHHE 3aXBOPIOBAaHHS, SKeE
XapaKTEepPU3Y€eThCA NECTPYKIIIEI0 1HCYIIHOMPOAYKYIOUMX P-KIITUH MIJILTYHKOBOI 3aJ103H.
Bynu npoBeneHi uyMcleHHI JOCHIIPKEHHA U1 3°SCyBaHHS MEXaHI3MY PO3BUTKY
(GYHKIIOHAIbHUX MOpYLIeHb Y B-KIITHHAX 3a LyKpoBoro aiabety. OcHOBHI ¢akTopH, 1110
BUKJIMKAIOTh 11 3MIHM — II€ TINEpIIikeMis, TinepmimigeMis Ta 3anajieHHs. 3 Oe3miul
3allpONOHOBAHMX MEXaHi13MIB OyJ0 MOKa3aHOo, L0 CTPEC €HAOIUIa3MATUYHOTO PETUKYIYMY,
MITOXOH/IpiajibHa MUCQYHKIIA Ta OKCHAATUBHUN CTpEC BIIrparOTh IEHTPAIbHY pPOJb Y
BUHUKHEHH1 TuchyHkuii B-kmituH. OCTaHHIMU pOKaMHU CTa€ BCE OYEBHJHINIE, IO I 3
YUHHUKH TICHO B3a€EMOTOB’S3aHI 1 3HAYHOIO MIpPOIO TMOCUIIOIOTH OAMH OJHOTo. byno
MOKa3aHO HU3KY aKTUBHOCTI (PEPMEHTIB aHTHMOKCHJIATUBHOTO 3aXUCTy Yy [-KIITHHAX, IO
poOUThH iX CHPUWHATIMBUMHU A0 OKCHAATUBHOTO CTpecy. B cBOIO dyepry, OKCHMAAaTUBHUUN
CTpEC CYNPOBOIKYETHCS OKUCHOIO Moaudikaiiiero 010MOJIeKys, 30Kpema, JiMiiB, OUIKIB Ta
JIHK. 3a ¢i3ionoriunux yMoB yTBOpEH1 aKTUBOBaH1 KUCHEB1 META0OJITH 3HEIIKOKYOThCS
PI3HMMH  HEEH3MMATUYHUMH  Ta  EH3UMAaTUYHUMHU  KOMIIOHEHTAMH  CUCTEMH
aHTHUOKCHJIAaHTHOro 3axucty. Came 3 1i€i NPUYMHHU BAKIMBUMHU € JOCTIJKEHHS CTaH
CUCTEMH aHTHOKCUJAHTHOTO 3aXUCT.

Mertoro po6Goru OyJ0 JOCTIIUTH 3MIHM MOKA3HHUKIB, II0 XapaKTEPU3YIOTh €H3UMAaTHUHY
JIAHKY aHTMOKCHJIAHTHOI CHCTEMHM Y TOMOTeHarax MiJUUIyHKOBOI 3ao3u. [licis 1HayKyBaHHS
I[yKpPOBOTO J11a0eTy CIOCTepiraiy 3HKEHHS aKTUBHOCTI Katanasu y 2,6 pa3u, DIyTaTioHpeayKTa3u
B 4,3 pa3u, He3HaYHE 3HIKEHHS y DTyTaTioHnepokcuaasy B 1,13 pa3u NOpIBHAHO Ta MiIBUIICHHS
aKTUBHOCTI CYNIEPOKCUAUCMYTa3u B 1,8 pasu, MOPIBHSHO 3 KOHTPOJIEM.

3riHO 3 OTPUMAHMMH JAHUMH, 32 YMOB E€KCIEPUMEHTAJIbHOTO LYKPOBOIrO AiabeTy
CIOCTEpIraeThCsl MOripuieHHsT (QYHKI[IOHYBaHHS yCIX OCHOBHUX (PEPMEHTIB €H3MMAaTUYHOL
JaHKA aHTUOKCUAAHTHOTO 3axucty. HaiOinpln BHUpaeHHMMH 3MiHM OyJu aKTUBHOCTI
KaTaja3u Ta DIyTaTioHpeayKTa3u. Pe3ynpraru Mo)KHaA MOSCHUTH HAANPOLYKIIEI aKTUBHUX
(GbopM OKCUTEHY, IO MPU3BOAUTH 10 OKUCHOI Moaudikauii ¢pepMeHTIB 1, BIANOBIIHO, N0
3HIDKCHHS aKTHMBHOCTI KaTajasu, [IyTaTIOHPEAyKTa3W, IIyTaTIOHMEPOKCHIA3H Ta
KOMIIEHCATOPHOTO  MIJIBUILIEHHS AaKTUBHOCTI CyNEPOKCUAAUCMYTa3Hu. Takoxk, MOXKHA
NPUIYCTUTH, IO 3a YMOB IIyKpPOBOro JiabeTy DIyTaTioOHpenyKkTa3a He 3abe3nedye
YTBOPEHHS JIOCTaTHbOI KIIBKOCTI BIAHOBJIEHOTO IIYTAaTIOHY, 110 3 YaCOM MOXKE MPHU3BECTU
710 BUCHA)KEHHS TIIyTaTIOHOBO1 CUCTEMH Ta MOCUJICHHSI OKCUJJATUBHOTO CTPECY.
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TCIITOJIIIAEMIUHA JIIS1 BE3AJIKAJIOITHOI ®PAKIIII EKCTPAKTY KO3JIATHUKA
JIKAPCBKOI'O 3A YMOB EKCIIEPUMEHTAJIBHOI'O LIYKPOBOI'O AIABETY
JIvsiscokuii HayionanvHul yHisepcumem imeni leana @panka
syn. I pywescvkozo, 4, m. JIvsis, 79005, Vkpaina
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Buhryn M., Hachkova H., Sybirna N. HIPOLIPIDEMIC EFFECT OF THE NON-
ALKALOID FRACTION OF GALEGA OFFICINALIS EXTRACT UNDER
EXPERIMENTAL DIABETES MELLITUS. The effect of the non-alkaloid fraction of
Galega officinalis extract on the content of lipid metabolism indicators in the blood of rats
under conditions of experimentally induced diabetes was studied. The hypolipidemic effect
of the studied extract on the content of indicators of lipid metabolism in the blood of rats
with diabetes mellitus is shown.

XapakTepHUMH O3HaKaMM JUCTIIIAeMI] y XBOPUX Ha I[yKPOBUM Tia0ET € MmiABUIIICHHS
BMmicty Tpuamminiineponis (TAI'), nimonporeiniB Huzbkoi mrnbHOocTi (JIITHIL) Ta
3HIDKCHHSI BMICTY JinomnporeiniB Bucokoi mimbHOCTI (JITIBIL). IlopymienHst mimigHOTO
OOMiHYy cHpHsi€ PO3BUTKY aTEPOCKJIEpO3y Ta IMOB’S3aHUX 3 HUM YCKIJIAJHEHb I[yKpOBOTO
niabery. Cepen TinmomimigeMIiYHUX 3aco0iB 3HAUHUN 1HTEpEC CTAaHOBIATH Ipenaparu
POCIIMHHOTO TOXOJKEHHSI, SKI XapaKTepU3YIOTbCSl HE3HAUHUMU MOOIYHUMHU [isIMU Ta
KOMITJIEKCHUM BILJTMBOM Ha MaTOTreHe3 I[bOro 3aXxBoproBaHHs. KO3NATHUK MiKapCchKUil 37aBHA
BUKOPUCTOBYEThCSA JJIs JIIKyBaHHS ILyKpoBoro miabery. Llg mikapcbka pociuHa, €
MONM(YHKIIOHATBHOIO,  30KpeMa,  BHUABISE  TIMONIIKEMIYHUN,  aHTHOKCUIAHTHUH,
MeMOpaHOCTa0Ti3yI0uni, aHTUMIKPOOHUH, e(eKTH.

Metoto poboTu Oyao AOCHIAMTH TIMONINIIEMIUHY Ait0 Oe3ankanoinHoi ¢pakuii
EKCTpakTy Kko3isaTHUKa Jjikapcbkoro (BOEKJI) Bu3HauuBIIM BMICT  XOJECTEPOILY,
tpuaminiineponiB (TATY), minonporeiniB Huspkoi mibHOcTi (JIITHIL) Ta nimonpoteiniB
Bucokoi miumbHOCTi (JITIBIL)y mmasmi kpoBi Ta 1HAEKCH JIMIAHOTO OOMIHY 3a yMOB
eKCIepUMEHTaIbHOTO IfykpoBoro aiabery (EIJ]), a Takox NOpiBHATH €(EKTUBHICTD
rinoniniaemivuaoi 11i BOEKJI Ta opinunansHOTO diTonpenapaty “ApdazeTun’.

Y poOoTi BUKOPUCTOBYBaIM 4 Tpynmu TBapuH: Meplia — KOHTPOJb; Jpyra —
KOHTPOJIbHI TBAPUHHU, SIKUM BIPOAOBK 14 nHiB per os BBoguinn bOEKIJI y no3i 0,6 r/kr macu
Tina; Tpets — TBapuHu 3 EIJI; uetBepra — TBapunu 3 ELJI, sskuM BBOIMIM AOCTIKYBaHUN
EKCTPAKT Yy BUILI€3a3HAYEHIN T031.

Ha moneni ctpenTo30TonuH-1HIyKoBaHOTO AiabeTy moBeneHo, 1mo bOEKJI kopurye
BMICT aHTHareporeHHuX ¢pakuiii mimigis — JIIBI] wa piBHI mpenapary MOpIBHSHHS —
¢biTo300py “ApdazeTuH”, mpoTe MOCTYMAEThCA HOMYy 3a €(EKTUBHICTIO KOPUTYIOYOTO
BIUTMBY Ha BMICT aTeporeHHuX JiniaiB — xonectepony, TAL, JIITHIL. 3 mitepatypu Bizomo,
10 TOPIBHAHO 3 MOKa3HUKaMH JIMIJOrpaMH, aTEpOreHHl 1HAEKCH Iia3Mu (Koe(illieHT
areporeHHocTi Ta iHAekcu pusuky Kactemmi [ 1 II) kpame BimoOpaxaroTh MOpyIIEHHS
JOigHOrO OOMIHY 1 € 1H(QOPMATUBHIMIMMM TOKa3HUKAaMU MPOTHO3YBAHHS CEpLEBO-
CyIMHHUX ycknagHeHb. /[BoTmxneBe BBeneHHd BOEKIJI Ta ¢itonpenapary “Apdazerun”
tBapuHam 3 EIIJ] 3yMoBIIOBaIO 3MEHIIIEHHS TIPOSIBIB JUCTIMIAEMIi Ta CIPUsIIO cTa0LI13a1i
1HJICKCIB aTePOTCHE3Y.

Bupaxennii, nopiBusino 3 BOEKIJI kopurytouunii BIuiB 6araTOKOMIIOHEHTHOTO 300py
“ApdazeTun” Ha MOKAa3HUKHU JINIAHOTO 0OMIHY MOKe OyTH 0OyMOBJIEHUI HAsIBHICTIO Y HOTO
CKJIa/Il LIUPILIOTO CIEKTPY O10JIOTTUHO aKTUBHUX PEYOBHH 3 aHTUATEPOTEHHOIO JIETO.
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Hizhetska O., Yefimenko N., Karmash O., Liuta M., Sybirna N. THE
INFLUENCE OF BLUE LIGHT PHOTOBIOMODULATION THERAPY ON ACTIVITY
OF ANTIOXIDANT PROTECTION ENZYMES UNDER EXPERIMENTAL DIABETES
MELLITUS. In the case of blue light photobiomodulation therapy in experimental diabetes,
an increase in the activity of superoxide dismutase and catalase is observed in erythrocytes
and blood plasma, which contributes to the mobilization of antioxidant and antiradical
protection mechanisms.

3a nykposoro miabery (LI/]) BinOyBaeTbcsi MOpyIIeHHsS] PIBHOBAarM MiK CHCTEMaMU
redepanii  akTuBHUX (opm OKcureHy 1 CHUCTEMaMH IXHbOTO  3HEIIKOKEHHS.
®dorobiomonynauiitna Tepanist (PBEMT) moxe OyTu epeKTUBHUM TEparneBTUYHUM M1X0I0M
JUIs 3MEHIICHHsS pPIBHSA MapKepiB OKCHUIATUBHOTO cTpecy. bioxiMiuHi Ta MOJEKYIsSpHI
MEXaHI3MH BIUIMBY CBITJIa BHAWMOI JUISHKMA CHEKTpPY 0a3yroThCsi Ha PI3HOMAHITHUX
NEePBUHHUX (POTOXIMIYHHMX Peakiisix B OpraHimi.

Merta po6otu: nocmiautu BiinB ®bBMT cuHIM CBITJIOM Ha aKTHUBHICThH KaTajla3Wl Ta
cynepokcuaaucmyTaszu (COJl) y epurpouurax Ta mia3mi Kposi 1rypis 3a LI/1.

TBapunu Oynu nonineHi Ha 4 rpynu: | — kouTpons; II — K+ ®BEMT; 111 — LIJI; IV —
HA+®BMT. I/l inayKyBadud BHYTPIIIHbOOUYEPEBMHHUM BBEACHHSAM CTPENTO30TOHHUHY (6
Mmr/100 r macu). TBapun II-i 1 IV-i rpyn Oyno ompomiHEHO 3a JOMOMOTOI0 MaTpHIll 31
CBITIIOMIIOIaMH 13 3arajbHOI0 MOoTykHICTI0O 150 MBT Ta momxunoro xBuii 470 HM mo 5 XB
IOJICHHO, BOpoaoBk 10 mgHIB. Yci MaHIMyNAIil 3 TBApUHAMH MPOBOIUIM 13 JOTPUMAHHSIM
HopM Oioetuku. AxktuBHicTh COJ] (K® 1.15.1.11) Oyno gocnimkeno 3a meronom Yesapi, a
katanazu (K® 1.11.1.6) — 3a meronom Kopomtoka. Craructuuny oOpoOKy OTpUMaHUX
pe3yJbTaTiB 3/A1MCHIOBAIN 3a IOMIOMOTOI0 TTporpaMHoro 3abe3neuenHst Microsoft Excel.

Busineno 3umkenHst aktuBHocti CO/] 1 karana3u y eputpouurtax llI-i rpynu TBapun
MOPIBHSAHO 3 Moka3HuKaMu I-i rpynu Ha 29% Ta 32,4%, 1 y mna3mi — Ha 59% Ta 53,9%,
BinnoBigHo. Y II-ii rpyni He criocTepiranu cyTTeBUX 3MiH akTuBHOCTI CO/, ane akTUBHICTH
KaTtaja3u 3poctaia Ha 41% y 1mia3mi nopiBHSAHO 3 mokasHukamu I-i rpynu. ¥V IV-it rpyni
BiMiueHO 3pocTanHHsa akTuBHOCTI COJl 1 karamasu y eputpoumrtax (Ha 39% Ta 78%,
BIAMOBIAHO) Ta y mia3mi kpoBi (Ha 50% Ta Ha 35,5%, BIANOBIAHO) MOPIBHSHO 3
noxkasHukamu I1I-i rpynm.

3actocyBanas OBMT 3a 1] Bukinukae 3poctannsa aktuBHocTi COJ] Ta Karanaswu, 1o
crpusie MOOUTI3allli aHTHOKCUJAHTHUX Ta aHTUPAIUKAIbHUX MEXaH13MiB 3aXHCTY.

Kanitaneusb C., Haranescoka M., Cudipna H.
3MIHM ATPETALIT KJIITUH KPOBI IN VITRO 3A JII PITAKOBOI'O MEJTY
35AT'AYEHOI'O JIIO®UII3OBAHUM EKCTPAKTOM KBITIB BYPKYHA BIJIOT'O
(MELLILOTUS ALBUS MEDIC.)
JIvsiscokuii HayionanvHull yHieepcumem imeni leana Opanka
syn. I pywescvkozco, 4, m. JIvsis, 79005, Vkpaina
e-mail: miiakapitanets@ukr.net

Kapitanets S., Nagalievska M., Sybirna N. CHANGES IN BLOOD CELL
AGGREGATION [N VITRO UNDER THE EFFECTS OF RAPE HONEY ENRICHED
WITH LYOPHILIZED EXTRACT OF FLOWERS OF MELLILOTUS ALBUS Mellilotus
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albus contains coumarins. These substances are used as an anticoagulant to suppress the
formation of blood clots, and are used in the treatment of venous thrombosis and pulmonary
arterial embolism. Therefore, we investigate the change in indicators of aggregation of
platelets under the influence of biologically active substances in the composition of rape
honey and the same honey enriched with lyophilized extract of Mellilotus albus flowers.

Men Hi 3 YMM He 3pIBHSHHI 32 XapYOBUMH Ta LUTIOUIUMH BJIIACTUBOCTSAMHU MPOAYKT,
0 37aTHUN MOIyatoBaTH (Hi3UKO-XIMIYHMM CTaH MeMOpaH KiIiTHH. Bigomo, mo wmen
MO3UTUBHO BIUIMBA€ Ha JIIOACHKUII OpraHiaM 3aBASKM BHCOKOMY BMICTY O10JOTIYHO
aKTUBHUX PEYOBHUH (MOHOCAxapuiu, BiTaMiHM, (EPMEHTHU, aMIHOKHCIIOTH, MOJi(EeHONbHI
crionyku). BmacTuBOCTI Medy cTporo 3ajeaTh Bif HOTo OOTaHIYHOTO TOXODKCHHS, MO0
00yMOBJIEHO O10JIOT1YHO AKTUBHUMM KOMIIOHEHTAaMH DPOCIUHU (ME€pEeBa)KHO 1€ BTOPHUHHI
MeTaboITH), SIK1 HAIXOAATh J0 CKJIaay MEAy, BUTOTOBJICHOTO O/KOIAMH 3 HEKTapy.

Metoto po6oTH Oyn0 AOCTIAUTH 3MIHM MOKa3HUKIB arperaiii TpoMOOLHMTIB 3a il
010JI0T1YHO aKTUBHHUX PEYOBHUH Y CKJIaJl PIMAKOBOTO My Ta IOTO X MeAdy, 30aradeHoro
710¢17T130BaHUM €KCTPAKTOM KBITiB OypkyHa Oinoro (Mellilotus albus Medic.).

ExcnieprMeHTH NPOBOAMINCH 13 BUKOPUCTAHHSAM TPUMICAYHUX LIypiB Baroto 150-250
I, AKMX YTPUMYBaJIM B YMCTHUX KJIITKaX, 13 JOTPUMAHHSAM €TUYHUX MPUHIUIIB MPOBEICHHS
EKCIIEpUMEHTIB Ha TBapuHax. [y 3a00py KpoBi HIypiB 3HEOONIIOBAIM METOIOM IJIHOOKO1
aHecTe3li Ta TPOBOMWIM JCKamiTaiio. BuBdueHHs arperamiifHoi 37aTHOCTI TPOMOOIIUTIB
3MIMCHIOBANIM 3 BUKOPUCTAHHSAM aBTOMAaTHYHOIO aHajizatopa arperaiii. [Ipu nocnimxenHi
arperamiifHoi 37aTHOCTI KJITHH KpoBl OyJlIM BUKOPUCTaHI Taki KOpPUTYIodl (aKTOpu:
KyMapuH, pINakOBUM MeJd, PIMaKkoBHM MeJ 13 KyMapuHOM Ta Mel, o 30aradeHuit
JT10(1I130BaHUM €KCTPAaKTOM KBITIB. {151 0OpoOKM JaHUX BUKOPHCTOBYBAJIOCH NMPOTpamMHE
3abesneueHHss AGGR v2.20, mo 103BojsiE MPEACTaBIATH pPE3YyNbTaTH, SK: CTYIiHb Ta
HIBUJKICTh arperariii, MaKCUMaJIbHUI pO3MIp arperariB 1 BIICOTOK MPUTHIYEHHS arperari.

Byno BcTraHOBIEHO, IO 3aCTOCYBaHHS KyMapuHy, pIIakOBOrO My Ta Meay 13
ekcTpaktoM OypkyHa Oimoro (20, 10, 5%) 3ymMOBIIO€ 3HMIKEHHS YCIX JOCIHIIKYBaHUX
noka3HukiB AJ[®-inaykoBaHoi arperauii TpomOouutiB. Haromicts 1%-i po3uun meny i3
KyMapyWHOM 3/1aT€H 30UIbIIYBaTH CTYIIHb Ta MIBHUIKICTh arperarii.

PimakoBuii Mezn 30aradeHuii KymMapuHOM Ta JiO(UII30BaHUM EKCTPAKTOM KBITIB
OypkyHa OLIOr0 BOJOAIIOTH 3HAUYHUM 1HTIOYyIOUMM e(EeKTOM Ha TMOKa3HHKHU arperamii
TpoMOOUUTIB in vitro. Ilpote, BcTaHOBIeHUN e(deKT 30epiraeThCs JUIIE 3a KOHIEHTpaIlii
30araueHux memiB 20%. Y HIWKYUX JOCTIIKYBAaHUX KOHIICHTpAIiAX 30arauyeHHs MeEIy
TaKUMH JOAATKOBUMHU pEUYOBHHAMH, SIK KyMapuH Ta J10(UII30BaHUN EKCTPAKT KBITIB
OypkyHa OLJ10T0, 3HaYHO HE BILJIMBAE HA MTOKA3HHUKHU arperaiii TpOMOOITUTIB.

Kpaciii M., Yaaa ., Cadagamka M., Cubdipna H.
AHTUOKCUIAAHTHA A1 EKCTPAKTY 3 BUHOI'PAJJHUX BUYABOK,
35ATAYUEHOI'O ITOJII®GEHOJIBHUM KOMITJIEKCOM, V JIEMKOILIMTAX

INEPUDEPUYHOI KPOBI 11IYPIB 3 EKCIIEPUMEHTAJIbHUM I[YKPOBUM
JNIABETOM
JIvsiscokuii HayionanvHul yHieepcumem imeni leana @parnka
syn. I pywescvkozo ,4, m. Jlvsie ,79005, Yxpaina
e-mail: martakrasij@gmail.com

Krasij M., Chala D., Sabadashka M., Sybirna N. ANTIOXIDANT EFFECT OF
GRAPE POMACE EXTRACT, ENRICHED WITH POLYPHENOL COMPLEX, IN
PERIPHERAL BLOOD LEUKOCYTES OF RATS WITH EXPERIMENTAL DIABETES.
The aim of the study was to study the changes in the biochemical indicators of the structural
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and functional state of leukocytes in rats under diabetes-induced oxidative stress in the case
of the introduction of an extract from grape pomace enriched with a polyphenolic complex
(PC extract). Polyphenols have been found to prevent diabetes-induced lipid peroxidation
and act as antioxidants. The obtained data on the content of carbonyl groups of proteins in
leukocytes confirm the development of oxidative stress in these cells under the conditions of
diabetes. The change of these biochemical indicators in leukocytes under the conditions of
administration of the concentrate of the natural polyphenolic complex indicates the
antioxidant properties of polyphenols.

[ykpoBuii aiabeT € XpOHIYHUM METAOOIIYHMM PO3JIAJOM, IO XapaKTepU3yIOThCS
CTPYKTYpHUMH Ta (YHKI[IOHAJIbHUMHU 3MiHaMU JieHkouuTiB. LlykpoBuii giabeT acouitoeTbes
3 XpOHIYHUM CHCTEMHHM 3allajieHHSM, 110 MPU3BOAUTH 10 aKTUBAIllil JEHKOIUTIB 1 IXHHOTO
PEKPYTUHTY B Pi3HI OpPraHd 1 MOAAJBIIOrO PEMOJEIIOBAHHS TKAaHWHU 30HI 3alajeHHs 3
gacoM. MeToro nociikeHHs1 OyJ0 BUBUMTH 3MIHM O10XIMIYHUX MOKa3HHUKIB CTPYKTYpHO-
(GYHKI[IOHAJILHOTO CTaHy JIEHKOIUTIB LIypiB 3a J1a0eT-1HAyKOBAHOTO OKCHIATUBHOIO CTPECY
y pa3l BBEIEHHS EKCTPAaKTy 3 BHHOIPAJHUX BHYABOK, 30arayeHoro moiieHOIbHUM
komruiekcoM (ekcTpakt 11K).

Bceranosneno minBuieHHss BMicty TBK-nmosutuBHuX mnponyktiB y 1,7 pasu B
JeHKOUUTax 3a yMOB I[yKpOBOro [iabeTy, MHOpIBHSHO 3 KoHTposieMm. [Ipu BBeneHH1
JOCIIKYBaHOTO €KCTPAKTy TBapMHaM 3 EKCIIEpUMEHTAIbHUM IIYKPOBHM JiabeToM
BCTAHOBJIEHO 3HWKeHHs BMIcTy TBK-mo3utuBHMX mpoaykriB y neidikonurax y 1,9 pasu
MOPIBHSHO 3 JaHUMH, OJAEpKaHMMH Tpu Aiabeti. BcraHoBneHo, mo mnomigpeHoan
MIPOSIBJISIIOTh ce0e sIK aHTHOKCHUIAHTH Ta 3aro0iraroTh AiabeT-1HAyKOBaHIA TEepOKCHIAIli
ninigiB. BusBieHo 3pocTaHHs BMICTY KapOOHUIBHUX Ipyll OLIKIB HEUTPAIbHOTO XapakTepy
B JIEUKOIIMTaX NepuepruyHoi KpoBl IIYypiB 3 €KCIEPUMEHTAIbHUM IIyKpPOBUM JiabeToM y 2
pasu TOpIBHSHO 3 KOHTpojeM. 3a BBeaeHHa ekcrpakty IIK  TBapunam 3
EKCIEPUMEHTAIbHUM  LYKPOBUM  /1a0€TOM  MpOCIHIJKOBYBAJM  3HMKEHHS  BMICTY
KapOOHUIBbHUX I'pyH OUIKIB HEUTPaJIbHOTO XapaKTepy B JelkonuTax y 2,2 pa3 MOpPiBHSIHO 3
miabetoM. BMicT kapOOHITBHUX TpPyn OUIKIB OCHOBHOTO XapakTepy 3a YMOB IIYKPOBOTO
niabeTy B JIGUKOIUTAxX 3pocTae y 1,6 pa3u MOPIBHSHO 3 KOHTPOJIEM.

Opnepxani mani mono BmicTy TBK-mo3UTHBHUX MpPOAYKTIB Ta KapOOHUIBHUX TPYIl
OUIKIB y JIEMKOLUUTAX, MIATBEPIKYIOTh PO3BUTOK B IIMX KIITHHAX OKCUJATHUBHOTO CTPECY 3a
YMOB IYKpoBOro nia0Gery. 3miHa HUX OlOXIMIYHHUX TOKAa3HUKIB y JIEHKOLIMTAaX 3a YMOB
BBEJICHHS KOHIEHTPATy MPHUPOJHOTO TMOJI(EHOIBHOTO KOMIUIEKCY CBIIYUTH PO
AHTHUOKCHJIAHTHI BIACTUBOCTI1 MOJ1()EHOITIB.

Ierpun T., Haranescoka M., Cudipna H.
3ACTOCYBAHHS CYCIIEH3II MILIEJIIIO GANODERMA LUCIDUM (W. CURT.:FR.)
P. KARST JJJI1 KOPEKIIII I'ITEPTJIIKEMII TA JJUCJIIIIAEMII 3A
EKCITEPUMEHTAJIbBHOI'O METABOJITYHOI'O CUHJIPOMY
JIvsiscokuii HayionanvHul yHisepcumem imeni leana @panka
syn. I pywescvkoco,4, Jlveis, 79005, Vkpaina
e-mail: tetiana.petryn@lnu.edu.ua

Petryn T., Nagalievska M., Sybirna N. APPLICATION OF GANODERMA
LUCIDUM (W. CURT.:FR.) P. KARST MYCELIUM SUSPENSION FOR THE
CORRECTION OF HYPERGLYCEMIA AND DYSLIPIDEMIA IN EXPERIMENTAL
METABOLIC SYNDROME. The obtained results demonstrate the effect of the suspension
of powdered mycelium of the G lucidum fungus on some indicators of carbohydrate and
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lipid metabolisms. The results indicate the possibility of using the active components of this
mushroom to correct hyperglycemia and dyslipidemia under the condition of metabolic
syndrome.

Mertabomniunuii cuaapom (MetS) — 1€ KOMITIEKC MeTaOOMIYHUX TMOPYIIEHb, TaKUX SK
BICIIEpaJIbHE OXKUPIHHS, JUCIIMIIEMIs, 1HCYTIHOPE3UCTEHTHICTh, TEpIIIKeMisi Ta apTeplajibHa
rineprensis. G lucidum MICTUTh IIMPOKUN CIEKTP KOMIIOHEHTIB, TaKUX SIK DIIKONPOTETHH,
nojiicaxapuay, TPUTEPIEHOIN, CECKBITEPIIEHOIM, CTEPOIH, aJTKaIOiau, MOXiHI OeH30MipaHy
Ta OEH30MHOT KHCJIOTH, IKI BBOKAIOThCS €(PEKTUBHUMU B MPOQLIAKTUII Ta JIIKYBaHHI 0araTrbox
3aXBOPIOBaHb, 30kpeMa MetS. Bucokuii TepaneBTuaHuii noTeHmian minenito rpuda G lucidum ta
JOCTaTHRO  OOMEXeHa  KUIBKICTh  JOCTIDKEHb, IIIOA0 BIUIMBY IhOrO TIpuba 3a
eKcIiepuMeHTaIbHOro MetS cBITUUTh MPO MEPCHEKTHBHICTh I[LOIO HAMPSAMKY 1 HEOOXiJHICTh
HarpoMajKeHHs €KCIIEPUMEHTAJIbHUX JaHHX.

Mertoto poGotu Oysio AOCTIAUTH BIUIMB BOAHOI CycneHsii minenito rpuda G lucidum na
OKpeMl JIarHOCTUYHI MapKepu BYIIEBOJHOIO Ta JIMiJHOro OOMIHY 3a BYIJIEBOI-
iHayKoBaHoro MetS.

JlocmikeHHS MPOBOAMIN Ha OUInMX Oe3MOpOoAHMX IIypax caMiisix mMacor Tima 200—
300, sxi Oynu pos3aiieHl Ha Taki rpynu: 1) xkoHTponbHi TBapuHH (C); 2) KOHTPOIIbHI
TBapUHH, SKUM TpoTaroMm 7 Ai06 BBomgwiu cycnensito wmiueniwo G lucidum (C+G7); 3)
KOHTPOJIbHI TBapUHH, AKUM mpoTsroM 14 ni6 BBogwiu cycnensito minemto G lucidum
(C+G14); 4) tBapunu 3 ekcrnepuMmeHtanbHUM MetS (MetS); 5) tBapunu 3 MetS, skum
npotsirom 7 116 BBogwiu G lucidum (MetS+G7); 6) TBapunu 3 MetS, saxum npotsirom 14
ni6 BBomwn G [ucidum (MetS+G14). ByrieBon-iHaykoBaHHi MeTaOOMIYHUM CHUHIPOM
BUKJIMKAJIM CIIOKUBAHHAM MpoTsrom 42 nHiB 10% po3uuny QpyKTO3H 3aMICTh TUTHOI BOJU.

Brenennst G lucidum tBapunam 3 MetS mpotsirom 7 ai6 ta 14 116 HEe 3yMOBIIIOBAJIO
3HAYHMX 3MIH MacH Tia TBapuH. KoHueHnTpanis mioko3u 30uibmmiack Ha 10,3 (MetS +G7)
ta 4,3% (MetS +G14), a BMICT IIIKO3WIBOBAHOTO TeMOro0iHy 3HU3UBCSA Ha 41,2 (MetS
+G7) Tta 66,1% (MetS +G14), momo TBapuH 3 JOCIIKYBAaHOIO IMATOJIOTIEI0. 3a YMOB
eKCIIepUMEHTaIbHOTO MetS BBeAeHHS Milelnito nporarom 7 Ta 14 116 mpU3BOAMIO [0
3HIDKEHHSI KOHIICHTpaIlli TpUrIinepuaiB BianmoBiaHo Ha 17,8 ta 44,8%, xonectepony Ha 10,7
ta 21,3%, minmonpoTeiniB HU3bKOI mIuIbHOCTI Ha 14,8 Ta 28,4%, a Takox 10 301IbIICHHS
KOHIIEHTpAIIli JIMOnpoTeiHiB BUCOKOT IIuibHOCTI Ha 11,9 Ta 21,5%, y mopiBHsHHI 3 MetS.

Otpumani  pe3yibTaTd  JEMOHCTPYIOTb  KOPUTYIOUMM  BIUIMB  CYyCIEH3Il
nopoImkonoaioHoro Miuenito rpuda G lucidum Ha MOKa3HUKU BYIJIEBOAHOTO Ta JIMIAHOTO
0oOMiHYy Ta BKa3ylOTb Ha JIOIIbHICTh BUKOPUCTAHHS AKTUBHUX KOMIIOHEHTIB IIbOTO Tpubda 3
METOI0 KOPEKIIii TinepriikeMii Ta JUCIINiIeMIi, [0 CyIPOBOIKYIOTh po3BUTOK MetS.

Cremiok B., Yana /I., Cabapamka M., Cudipna H.
I'ETTATOITPOTEKTOPHA A1 EKCTPAKTY 3 BUHOTPAIHUX BUYABOK,
35AT'AYEHOI'O TTPUPOJHUM TTOJIIGEHOJIBHUM KOMIUIEKCOM, 3A
EKCITEPUMEHTAJIBHOI'O LIYKPOBOI'O JIABETY
JIvsiscokuti HayionanvHul yHisepcumem imeni leana @panka
syn. I pywescvkozco, 4, m. Jlvsis, 79005, Vkpaina
e-mail: stetsiuk.viktoriial 8@gmail.com

Stetsiuk V., Chala D., Sabadashka M., SybirnaN. HEPATOPROTECTIVE
EFFECT OF GRAPE POMACE EXTRACT ENRICHED WITH NATURAL
POLYPHENOLIC COMPLEX UNDER EXPERIMENTAL DIABETES MELLITUS.
Grape pomace extract, enriched with a natural polyphenolic complex, can adjust the activity
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of antioxidants and influence the content of protein and lipid oxidation products, which are
the markers of oxidative stress.

IykpoBuii miaber - 1e rpyna mMeTabolIuHUX 3aXBOPIOBAHb, SAKI XapaKTepU3YIOThCS
rinepriikeMielo B pe3ynbTari nedextiB cekpeuii un nii iHcyniHy (American Diabetes
Association, 2008). IleuiHka € OJHMM 3 OCHOBHHMX OpraHiB, CHPUHUHATIMBUX 10O
VIIKOJIKYIOUOTO BIUIMBY OKCHJIATUBHOI'O CTPECY, CIIPUYMHEHOr0 rinepriikeMiero (Mohamed,
2016). IlomideHonn € anbTepHATHBOIO 3BUYAWHUM JIKAapCHKUM 3aco0aM, JJis JIIKyBaHHS
I[yKPOBOTO A1abeTy, 3aBMIAKH iXHIM aHTHOKCHJIAHTHUM BJIACTUBOCTSAM 1 3JaTHOCTI MOTJIMHATH
BUIbHI paaukanu (Bahadoran, 2013).

Metoto poOoTu Oya0 AOCHIAMTH 3MIHHM MOJIEKYJISIPHUX MapKepiB OKCHUIATHBHOTO
CTpECy Y MEYiHIll ITypiB 3 eKCIIEPUMEHTAIFHUM IIYKPOBUM J11a0E€TOM 3a BBEICHHS €KCTPAKTY
3 BUHOIPAJHUX BUYaBOK, 30araueHOro MpUpOAHUM MON1PEHOTBHUM KOMIUIEKCOM.

JlocnipkeHHs MPOBOIWIIM Ha caMIiX O01imx Gesnopoanux urypis macoro 100 — 180 .
ExcnepuMmeHnTanbHuil IyKpOBUHN N1a0eT 1HAYKYBaJld BHYTPIIIHbOOYEPEBUHHUM BBEICHHIM
CTPENTO30TOLHY.

AHTHUOKCHaHTHA CHCTEMa BIJINPA€ BaXIIMBY pOJIb Yy HIATPUMII OKHCHO-BIJHOBHOTO
Oanancy. JIo (epMEeHTHMX AaHTHOKCHIAHTIB HAJCKUTh CYNEPOKCHUAAMCMYTa3a, Karajnasza 1
DIyTaTIOHNEPOKCcHAa3a. BcTaHOBIEHO, 10 AKTUBHICTh CYNEPOKCHIUIMCMYTa3M, Karaiasd Ta
DIyTaTIOHNEPOKCUAA3U 3HUKYETHCS TIOPIBHSHO 3 KOHTponieM y 1,6 pasis, 1,3 pasu Ta 2,25 paszu
BIJNOBIIHO 32 YMOB ILIyKpoBOro nmiadery. IIpy BBeAeHHI €KCTpakTy 3 BUHOIPAJHUX BHUYABOK,
30aradyeHoro MPUPOTHUM MOMI(EHOIBHUM KOMILUIEKCOM, y TBAapUH 3 I[yKPOBUM Jia0eToM
CIOCTEpIraeTbCsl MiJIBUILIEHHS aKTUBHOCTI CYNEPOKCHUAIMCMYTa3u Ta IIyTaTlOHINEPOKCHIa3u B
1,8 paziB Ta 2,3 pa3u BiANOBIIHO, MOPIBHSIHO 3 JAHUMHU OTPUMAaHUMHU 32 €KCIIEPUMEHTAILHOIO
IyKpoBOro iabety. BusiBieHO HoOpMaii3allil0 aKTHBHOCTI Karajia3d, TMOPIBHSIHO 3 JIaHUMH
OTPUMAaHUMH 32 EKCTIEPUMEHTAILHOTO IIyKPOBOTO J1ia0eTy.

3a IyKpoBOro Aia0eTy aKTHBYETHCS BEIMKAa KUIBKICTh METAaOONIYHUX MEXaHI3MIB,
pe3yapTaroM Aii AKX € YTBOPEHHS aKTHUBHUX (OpM OKCUreHy © (GopMyBaHHS
OKCHJIATUBHOTO CTpECy, BEIUKY pOJb B SIKOMY BIJIrpa€ OKHCHEHHS OUIKIB 1 MEpEKUCHE
OKHCHEHHS JIMiAiB. 3TiHO 3 OJIep’KaHUMHU pe3yJibTaTaMH 32 YMOB I[yKpOBOTO /J1a0€Ty BMICT
KapOOHUIBHUX TPyl OUIKIB HEHTPaAJIbHOIO Ta OCHOBHOIO XapakTepy 3pOCTaB y TKaHHMHAX
neuinku Ha 120% Ta Ha 105% BianosiaHo, a BMicT TBK-no3uTHBHUX MPOIYKTIB 3pOCTaB Ha
53% mNOpiBHAHO 3 KOHTpOJIEeM. 3a BBEIEHHS EKCTPaKTy 3 BHUHOIPAJHHX BHYABOK,
30ara4yeHoro MpUPOAHUM MOMI(PEHOIBHUM KOMIUIEKCOM, TBapMHAM 3 IIYKpPOBUM J1a0eTOM
BUSIBJICHO 3HIKEHHS BMICTY KapOOHUIBHUX Tpyn OLIKIB HEUTpaJbHOTO Ta OCHOBHOI'O
xapaktepy Ha 79%, Tta 49%, BIAMOBIAHO, a TaKOXX BHUSBJICHO 3HWKEHHs BMicTy TBK-
MO3UTUBHUX NPOAYKTIB Ha 45%, MOPIBHSAHO 3 J11a0eTOM.

Otpumani pe3yibTaTd CBiIYaThb IPO TE€, HIO0 E€KCTPAKT 3 BUHOTPAJHUX BHYABOK,
30araueHuii MPUPOJHUM TMOJI(PEHOTLHUM KOMILJIEKCOM, 3IaTHHN KOPUTYBAaTH aKTUBHICTh
AHTUOKCHJIAHTHUX (PEPMEHTIB Ta BIUIMBATH HAa BMICT MPOAYKTIB OKUCHEHHS OUIKIB 1 JIMiJIB,
AK1 € MapKepaMH OKCUJATUBHOTO CTPECY.

dyprak X., l'aukosa I'., Cubipna H.

BITIJIMB EKCTPAKTY KO3JIATHUKA JIIKAPCHKOI'O HA TIPOILIECH ITIKALIIT TA
OKMCHOI MOJU®IKALIIT BIJIKIB 3A YMOB CTPEIITO30TOLIMH-
[HIAYKOBAHOI'O HYKPOBOI'O AIABETY
JIvsiscokuii HayionanvHul yHisepcumem imeni leana @panka
syn. I pywescvkozco, 4, m. JIvsis, 79005, Vkpaina
e-mail: Khrystyna. Furtak@lInu.edu.ua

Furtak K., Hachkova H., Sybirna N. THE EFFECT OF GALEGA OFFICINALIS
L. EXTRACT ON THE PROCESSES OF GLYCATION AND OXIDATIVE
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MODIFICATIONS PROTEINS UNDER STREPTOZOTOCIN-INDUCED DIABETES
MELLITUS. Immunocytochemical method of the studied content of the advanced glycation
end products (AGEs) and receptor for advanced glycation end products (RAGE) of the
leukocyte and fluorometrical studied content of the oxidative modifications proteins in the
plasma of blood under experimental diabetes mellitus and with the administration of
alkaloid-free fraction of Galega officinalis L. extract. It has been shown beneficial effect of
Galega officinalis L. extract on the content of AGEs products in rat leukocytes and
oxidative modifications proteins in the plasma under experimental diabetes mellitus.

XpoHiuHa Tineprniuikemis 3a 1mykpoBoro miabery (IIJ]) 3ymoBiO€ TOCHICHHS
MPOIIECIB ~ HECH3UMATUYHOTO  DIIKO3WitOBaHHS  (mmikamii) — Giomonekyn.  Iporec
HEEH3MMAaTUYHOI B3aEMOJIT MIXK PEeIyKyIOUMMH MOHOCAaXapuJaMu Ta aMIHOTpyNnaMH O1IKiB
(peakuis Maiispa), MpuU3BOAUTH A0 YTBOPEHHS KIHLEBHMX MNpoayKTiB rmikamii (Advanced
Glycation end Products, AGEs). B3zaemonis AGEs 3 ixnimu peuentopamu (Receptor for
advanced glycation end products, RAGEs), ski nokanizoBaHi Ha Ijia3MaTUdHii MeMOpaHi,
3MIHIOE Tepellayy BHYTPIIIHBOKIITUHHUX CHUTHAJIB, EKCIPECII0 TEeHIB, 3yMOBIIOE
BHUBLJIBHEHHS MpO3anajbHUX ITUTOKIHIB Ta MPU3BOAUTH IO TMIIBUINCHHS PIBHS aKTUBHHUX
dbopm Oxcureny (ADPO) (Singh, 2014; Cho, 2007; Ahmed, 2005). Oxucna
nmocTpaHcysliiHa Moaudikamis OuikiB Ta HakonuueHHs AGEs chopuse po3BUTKY
nmiabetnuHuX yckinamaens (Wall, 2012; Wautier, 2001).

Kosnarauk nikapeekuit (Galega officinalis L.), BinoMuil CBO€IO TIMOTIIKEMIYHOIO
miero Ta 3actocoByeThest y komruiekcHiM tepamii [/l (Khodadadi, 2016; Khokhla, 2010;
Jlymak, 2015).

Metoto poGotu Oyno JOCHIIUTH BIUIMB Oe3ankajioigHoi ¢pakuii eKCTpakTy
ko3naTHUKa Jikapcekoro (B®EKJI) Ha BMICT KIHUEBHMX MPOMYKTIB DNMIKaIii Ta IXHIX
PELEeNnTOpIB y JICMKOIMTAX HIypiB, @ TAKOXK BMICT OKHCHO MOAM(IKOBAaHUX OUIKIB y TUIa3mi
KpOBI 32 YMOB €KCIIEPUMEHTAILHOTO IykpoBoro aiadety (ELLJL).

EL/l innyKyBanu BBEACHHSM CTpenTo3oToluHy (6,5 mr / 100 r macu Tiia TBapuHM).
Yepes nBa TwxkHi micns iHaykuii LI, TBapunam per os sBogmnu BOEKIJI y no3i 0,6 v/ kr
MacH TiJia TBApUHU, BIPOAOBXK 14 mi0.

IMyHOIIUTOXIMIYHUM METOJIOM MIATBEP/KECHO 3HUKEHHS KUIBKOCTI JIEUKOIUTIB 3
TMO3UTHBHOIO PEAaKIi€l0 Ha BMICT KiHIeBMX mpoaykTis rmikamii (AGEs’) (ma 38%) Ta
36imbmeHHs KitbkocTi RAGE -neiikonutie Ha 28% 3a ymoB BBeeHHs1 BOEKII 3nopoBum
TBapuHaMm Ta TBapuHaMm 3 EIlJ[ ne BmmBamo Ha BMicT AGEs y nelikomurax Kposi.
HaromicTs, JO0BEI€HO 3MaTHICTh IIBOTO €KCTpaKTy 3HMKyBaTH BMicT RAGE Ha memOpanax
IMyHOKOMITIETEHTHUX KIITUH y TBapuH xBopux Ha EL|JI. CrymiHb okucHOI Moaudikaiii
OUIKIB OLIIHIOBAJIM BUMIPIOIOYM (DIIOOPECLEHIIII0 3aJIMIIKIB OITUPO3UHY B OKHMCHEHUX
outkax. Beenenns BOEKJI tBapunam 3 EILJ] 3amo6iraso oKMCHEHHIO OUTKIB MO 3aJIMIIKAX
THUPO3HUHY, PO IO CBIAYUTH 3HUKEHHS iXHBOTO BMICTY JO 3Hauy€Hb (i310J0TTYHOI HOPMU
(Ha 66% mopiBHIHO 3 A1a6eTOM).

OTpumani pe3ysbTaTH Jal0Th MiJCTaBU 3pOOUTH BUCHOBOK MPO KOPUTYIOUUI BILTUB
B®EKIJI Ha npouiecu rimikariii Ta okucHoi Moaudikaiii 61kiB 3a ymos ELJI.

Sluna M., Anenbko A.
3MIHU AKTUBHOCTI ®EPMEHTIB TKAHUH KOPOIIA JIVCKATOI'O
CYPRINUS CARPIO L.3A TOKCMYHUX YMOB BOAHOI'O CEPE/IOBUILIA
Hayionanvnuu ynisepcumem « Yepniciecokuti koneciymy imeni 1. I [lleguenka
syn. I'emvmana [onyoomxka, 53, 14037 m. Uepnieis,
e-mail: mekhedolga(@gmail.com

Yachna M., Apetsko A. CHANGES IN ACTIVITY OF TISSUE ENZYMES OF
SCALED CARP CYPRINUS CARPIO L. UNDER TOXIC CONDITIONS OF THE
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AQUATIC ENVIRONMENT. A study was conducted to determine the changes in
enzymatic activity in fish tissues under the toxic effect of herbicides in combination with
zinc ions, which is quite relevant, as it contributes to the development of new and effective
methods for diagnosing the state of the animal organism by toxic environmental conditions.
It was established that the activity of enzymes in the tissues and organs of scaly carp has its
own characteristics. For example, the activity of LDH and G-6-FDH under the herbicides
Zenkor and 2, 4-D increases in all samples, while that of Roundup in the brain and liver
decreases.

Byno mpoBeneno nocmipkeHHS 3 BHU3HAYEHHs 3MiH (PEpMEHTATHBHOI AKTUBHOCTI B
TKaHMHAX pUO 3a TOKCUYHOTO BIUIMBY repOiuuAiB (3enkop, Paynnam ta 2,4-J1) B nmoeHaHH1 3
Honamu L{uHKY, IO € AOCUTH aKTyaJlbHUM, OCKUIBKH CIpPHUSE PO3pOOIl HOBUX Ta €(HEKTUBHHUX
METOMIB JJsl JIarHOCTUKM CTaHy OpraHi3My TBapMH 3a TOKCHYHUX YMOB CepeloBHILA
(Yakovenko B. V., Tretyak O. P., Mekhed O. B., Iskevych O.V., 2018). Mertoto po6otu 06yio
BHUBYUTH TOKCHMYHUI BIUMB repOiimaiB (3enkop, Paynnan ta 2,4-J1) B nmoenHaHHI 3 HOHaMU
[uaky Ha axTHBHICTH (epMEHTIB Tmikomizy (makraraerimporenaza - JUJII), uwmkny
TpUKapOOHOBUX KHCIOT (Manaraeriaporenasa -M/II, i3ouutparaerigporenaza-ILJAI) Ta
neHro3odocgarHoro nuxy (mioko30-6-pocdar-aeriaporenasza- [-6-O/I[')) B TkaHuHAX Ta
opranax kopoma jyckatoro (Cyprinus carpio L.). Busnauenns axtuBHocTi (pepmenti JIJIT,
ML, IOAD ta I'-6-OAI" 3niiicHIOBaIM CHEKTPOPOTOMETPUYHO 32 3arajlbHONPUHHATUMU
Meroaukamu (Biochemica information, 1974).

Bceranosneno, mo aktuBHICTH ¢epMenTiB miikonizy (JIAI'), nukiny TpuxapOOHOBHX
kucnor (ML, 1AL ta nenTo3odocdarnoro nuisixy (I'-6-®I') B TkaHWHAX Ta OpraHax
KOpOIia JTyCKaToro repoiluHOro TOKCHKO3Y Ma€e CBO1 0co0auBoCTI. Hanpukiaa, akTHBHICTh
JIT ta T-6—®I" 3a BBy repOinuaiB 3eHkop 2,4-J1 3pocTae y BCiX 3pas3kax, TOAl SIK
Paynnan — 3HM)Ky€e aKTUBHICTh IIUX (PEpPMEHTIB 1 MO3KY 1 mediHii. Pe3ynsraTu akTUBHOCTI
dbepmentiB nukny KpebGca momiObni no 3minu aktuBHocTi JIJI, nume 3 meBHUMH
BIZIMIHHOCTSIMU 1110710 BIUIMBY Paynpamy. Bin maibke He aktuBye MJIIT B Outux M s3ax i
MIEYIHII, & TAKOXK 1HIIUX 3pa3kax akTUBHICTH [LJII" HaBmaku 3HMKY€ETHCS.

Chala D., Sabadashka M., Karmash O., Sybirna N.

IMPACT OF GRAPE POMACE EXTRACT ENRICHED WITH NATURAL COMPLEX
OF POLYPHENOLS ON OXIDATIVE-NITRATIVE STRESS OF LEUKOCYTES
UNDER DIABETES MELLITUS
Ivan Franko National University of Lviv
4, Hrushevskogo, 79005 Lviv, Ukraine
e-mail: Dariya.Hertsyk(@lInu.edu.ua

During last year’s people from all over the world pay their attention to such diseases
as coronavirus, or even monkey pox. However, it is important to remember that also highly
increase quantity of people with diabetes mellitus. This disease often is diagnosed on late
stages that can be lethal for people. Thus, it is important to pay attention even to the
smallest disorders of organism’s, and, if it is possible, to correct such violations. All
functional systems of organism are affected under diabetes mellitus, in particular the
immune system (Berbudi, 2020). The leukocytes are integral elements of that system. It is
better to use drugs of natural origin to adjust such disorders, as they show fewer side effects
than synthetic analogues (Farooq, 2020). The basis for such drugs can be polyphenolic
compounds of grape pomace extract, because their sugar-lowering and antioxidant activity
in vitro have been established.

The aim of our research was to study the effect of grape pomace extract enriched
with natural complex of polyphenols on leukocyte antioxidant enzymes, on the level of
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oxidative stress markers and elements of L-arginine / Nitrogen (II) oxide (NO) system under
experimental type 1 diabetes mellitus.

Diabetes mellitus is accompanied by the development of oxidative-nitrative stress.
The development of oxidative-nitrative stress was detected in the leukocytes of peripheral
blood of rats under experimental diabetes mellitus. In particular, decreased activity of
catalase (CAT), glutathione peroxidase (GPx), superoxide dismutase (SOD) and increased
levels of products of oxidative modification of proteins and TBA-active products were
detected in leukocytes of rats with experimental diabetes mellitus. We have also discovered
an increase of total activity of NO-synthase (NOS) and activity of inducible NOS (iNOS),
and also an accession of nitrite- (NO,") and nitrate- (NO3’) anions levels under studied
conditions.

The activities of antioxidant enzymes (CAT, GPx, and SOD) were the same in
leukocytes of rats with diabetes mellitus, which during two weeks were treated with grape
pomace extract enriched with natural complex of polyphenols as in control rats. Treatment
with the extract also normalized levels of products of oxidative modification of proteins and
TBA-active products under experimental diabetes mellitus. Such results can be related to
the antioxidant effect of polyphenolic compounds, especially their scavenger activity
(Sabadashka, 2021). Grape pomace extract caused a tendency to decrease in total activity of
NOS and activity of iNOS in leukocytes of rats with diabetes mellitus. Polyphenolic
compounds also normalized levels of NO, and NO; under experimental diabetes mellitus.
Investigated complex can provide such effect be due to the ability of polyphenolic
compounds to influence various signalling pathways of cells (Magrone, 2020), as well as
due to scavenger activity of polyphenols.

The results have shown positive effect of studied extract under conditions of
oxidative-nitrative stress in leukocytes and confirmed antioxidant activity of grape pomace
extract enriched with natural complex of polyphenols. The received extract can correct
disorders and inhibit oxidative-nitrative stress caused by diabetes mellitus. Hence, natural
complex of polyphenols of grape pomace extract should be considered as potential basis for
new diabetes-correcting drugs.

Kurhaluk N., Tkachenko H.

ACTIVITY OF LYSOSOMAL ENZYMES IN THE KIDNEYS OF MICE
WITH SYSTEMIC INFLAMMATORY RESPONSE SYNDROME
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk,
Department of Biology, Stupsk, Poland
Arciszewskiego 22b, 76-200 Stupsk, Poland
e-mail: natalia.kurhaluk@apsl.edu.pl

Lysosomal enzymes are often used to estimate the interrelationship between
intensified inflammation states caused by oxidative stress and tissue damage (Donohue and
Thomes, 2014). For example, lysosomal enzymes can be used as markers to differentiate
alcohol-related pancreatitis from other forms of acute pancreatitis (Heresbach et al., 1994),
cardiovascular diseases, and alcohol toxicity (Li et al., 2014). Lysosomes play a key role in
important autophagy pathways, i.e., microautophagy and chaperone-mediated autophagy
(Donohue, 2009). Lipopolysaccharide (LPS), i.e. the main component of the Gram-negative
bacterial membrane, is often used to mimic diseases and behavior in experimental animals
(Wang and Quinn, 2010; Maldonado et al., 2016). Sepsis is the leading cause of acute
kidney injury in critically ill patients, characterized by a rapid decrease in renal function
accompanied by multiorgan dysfunction syndromes (Uchino et al., 2005; Bagshaw et al.,
2007; Li et al., 2021). In the current study, the activity of lysosomal enzymes was evaluated
in a model of LPS-induced oxidative stress in mice. The activity of alanyl aminopeptidase,
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leucyl aminopeptidase, acid phosphatase, and B-N-acetylglucosaminidase was measured in
the renal tissue of white Balb/c mice.

Healthy male white Balb/c mice (Mus musculus), weighing about 20-30 grams and
aged about 2-3 months, were used in the experiments. The data were collected from 12
adult animals divided into two groups, i.e. untreated control (6 animals) and LPS-induced
systemic inflammatory response syndrome (6 animals). The experiments were performed by
the Guidelines of the European Union Council and the current laws and were approved by
the Ethical Commission (2612/2016).

Lipopolysaccharide [ Escherichia coli LPS 026:B6; Sigma-Aldrich Sp. z.0.0, Poznan,
Poland; lyophilized powder chromatographically purified by gel filtration (protein content <
1%) was used for modelling systemic inflammatory response syndrome in mice. Shortly
before use, LPS was dissolved in sterile normal saline (0.9% NaCl). Injections of LPS were
administered once, intraperitoneally, at a dose of 150 pug per mouse, as described by
Blanqué and co-workers (1999) and Yang and co-workers (2013). Negative control mice
were injected with 0.9% NaCl. Samples were collected 24 h after the last drug
administration. The kidneys were removed immediately from mice after decapitation.
Tissues were excised, weighed, washed in ice-cold buffer, and minced. Minced tissues were
rinsed with cold isolation buffer 0.15 M KCI to remove the blood and homogenized in a
glass Potter-Elvehjem homogenizer with a motor-driven Teflon pestle on ice. The isolation
buffer consisted of 0.25 M sucrose and 2 mM EDTA; the pH was adjusted to 7.0 with KOH.
Homogenates of kidneys (20% w/v) were prepared for the next differential centrifugation
according to the method described by DeMartino and Goldberg (1978). After centrifugation,
the supernatant fractions were saved and used after resuspension in 50 mM acetic
acid/sodium acetate buffer, pH 5.0. These isolation fractions were homogenized and
subjected to two freeze-thaw cycles.

The activity of alanyl aminopeptidase (EC 3.4.11.2) and leucyl aminopeptidase (EC
3.4.11.1) was determined spectrophotometrically as Fast Blue BB salt (4-benzoyloamino-2,5-
diethoxybenzene-diazonium chloride) derivatives at 540 nm according to McDonald & Barrett
(1986). The reaction was initiated by mixing 50 pl of sample and 500 pl of substrate incubation
media with DMF (Serva, Germany), 60 min incubation at 37 °C, pH 6.0. Next, 500 ul of stop
buffer containing Fast Blue BB Salt dissolved in 2% Tween 20 (Sigma, USA) was added, and
measurements were carried out at 540 nm. For the determination of alanyl aminopeptidase
activity, L-alanyl-2-naphtylamine in 0.1 M PBS buffer was used as a substrate. L-leucyl-2-
napthylamine in 0.1M PBS (pH 7.0) buffer was used as a substrate for the determination of leucyl
aminopeptidase activity. Activities of other lysosomal enzymes, such as acid phosphatase (EC
3.1.3.2) and B-N-acetylglucosaminidase (EC 3.2.1.30), were determined spectrophotometrically
as 4-nitrophenyl derivatives at 420 nm and measured as described by Barret and Heath (1977).
The activity of enzymes was expressed in nmol per h and mg of protein.

Results were expressed as mean £ S.D. All variables were tested for normal
distribution using the Kolmogorov-Smirnov and Lilliefors tests (p > 0.05) and homogeneity
of variance was checked by using Levene’s test. The significance of differences in
parameters between untreated control and LPS-affected groups was examined using a one-
way analysis of variance (ANOVA). We also used Bonferonni’s post-test (Zar, 1999).
Statistical analysis was carried out in one way, i.e. the LPS-induced systemic inflammatory
response syndrome was compared with those of the untreated control group. Differences
were considered significant at p < 0.05. All statistical calculations were performed on
separate data from each group with STATISTICA 13.3 software (StatSoft Inc., Poland).

LPS doses used in this experiment were similar to those found in subjects with
diabetes or metabolic syndrome. We analyzed the activity of two enzymes, i.e., membrane
alanine-aminopeptidase (AAP), which catalyzes the hydrolysis of the peptide bond, and
cytosol leucine-aminopeptidase (LAP) in the kidney of mice with LPS-induced systemic
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1nﬂammatory response syndrome. The AAP activity was significantly increased in the LPS—
exposed mice compared to the untreated control group (666.39 + 42.17 nmol-h" mg”
protein vs. 344.58 + 22.66 nmol-h™ mg protein, increase by 93.4%, p < 0.05). The LAP
activity was non-significantly lower in the LPS -exposed group compared to the untreated
control mice (124.35 £ 14.01 nmol-h™-mg" protein vs. 163.81 + 19.53 nmol-h™-mg’
protein, by 24%, p > 0.05). The next step of our investigations was focused on acid
phosphatase (AcP) activity (F;4, = 11.19, p = 0.000) during acute LPS-induced stress. In
our study, LPS-induced systemic inflammatory response syndrome statistically significant
1ncreased the AcP activity compared to the untreated controls, i.e. (2128.05 + 84.16 nmol-h”
"mg” protein vs. 936.58 + 85.17 nmol-h™-mg" protein, by 127.2%, p = 0.000). p-N-
Acetylglucosaminidase (NAG) is a lysosomal enzyme expressed in various tissues,
including the liver, kidney, and lungs. NAG activity was signiﬁcantly higher in the kidney
of the LPS-exposed group compared to the untreated control mice (361.33 + 29.05 nmol-h
"mg™ protein vs. 193.72 + 19.25 nmol-h™-mg™' protein, increase by 86.5%, p < 0.05).

Recent studies have shown that autophagy upregulation can attenuate sepsis-induced acute
kidney injury. Sun and co-workers (2021) revealed that the tumor suppressor p53 has emerged as
an autophagy regulator in various forms of acute kidney injury (Sun et al., 2021). The findings of
Tan and co-workers (2021) indicated that inhibition of aerobic glycolysis protected against
sepsis-induced acute kidney injury by promoting autophagy via the lactate/SIRT3/AMPK
pathway. LPS up-regulated the expression of the SIRT6 gene in HK-2 cells. Overexpression of
the SIRT6 gene could inhibit apoptosis and induce autophagy, which might be involved in
repairing kidney damage caused by LPS (Zhang et al., 2019).

In summary, our findings demonstrated that the LPS-induced oxidative stress caused
activation of lysosomal enzymes. Alanyl aminopeptidase, acid phosphatase, and B-N-
acetylglucosaminidase were activated and can serve as biomarkers of systemic
inflammatory response syndrome.

This research has been supported by The Visegrad Fund (Bratislava, Slovak
Republic), and it is cordially appreciated by the authors.
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BIOCHEMICAL RESPONSES IN BIVALVE MOLLUSC UNIO TUMIDUS TO
PHARMACEUTICAL SALINOMYCIN AND MICROPLASTIC UNDER THE HEATING
" Ternopil Volodymyr Hnatiuk National Pedagogical University
M. Kryvonosa Str. 2, 46027 Ternopil, Ukraine
’. Ya. Horbachevsky Ternopil National Medical University
Maidan Voli 1, 46001 Ternopil, Ukraine
3 Department of Chemical, Biological, Pharmaceutical and Environmental Sciences
University of Messina Viale Ferdinando Stagno d'Alcontres, 31, 98166 S.Agata-Messina,
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Veterinary pharmaceuticals are emerging contaminants found throughout the
environment, and their presence and effects are a matter of concern. Polyether antibiotic and
carboxyl ionophore salinomycin (Sal) is utilized as the anticoccidial veterinary drug and,
correspondingly, it is detected in the surface waters in ng/L-ug/L concentrations (Mooney et
al., 2020). The aim of this study was to elucidate the antioxidant and biotransformation
responses in bivalve mollusk under Sal sub-chronic exposure. Among aquatic contaminants,
microplastic (MP), the small particles of plastic (< 5 mm) attracts the growing concern
(Prokic et al., 2021). Besides its own ability to accumulate in the biological tissues and
cause morphophysiological and biochemical damages, MP can interact with other
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contaminants, particularly hydrophobic substations, like Sal. The changes in the temperature
regime that have manifestations of heat waves are intrinsic environmental confounding
factors of nowadays (Freitas et al., 2020).

With the aim to elaborate the environmental friendly model of the multistress effect
on the freshwater bivalve mollusks, we treated bivalve mollusk Unio tumidus with Sal (0.6
ug/L), MP (Img L/ 1, 2 um size), or their combinations under the temperatures 18 °C (Mix)
and 25°C (MixT) for 14 days. We studied the enzymes of antioxidant defense Mn- and Cu,
Zn-superoxide dismutase (SOD), catalase, the lipid peroxidation products (TBARS) and
protein carbonyls, and biotransformation enzymes cytochrome P450 (CYP450) related
ethoxyresorufin O-deethylase (EROD) and glutathione S-transferase (GST) activities.

Among oxidative stress indexes, catalase shown the up-regulation in the exposures to Sal
and Mix under the 18 °C (by 18-28%). On the contrary, in the MixT-group its activity decreased
by 19% compared to control. The Mn-SOD activity increased in the Mix and MixT groups, and
Cu, Zn-SOD activity decreased in the Mix-group compared to control. No changes in the TBARS
production were indicated. The level of the protein carbonyls increased by 19% in the Sal-group
only. EROD was prominently up-regulated in the Mix group (by 34.3%) and decreased compared
to control by 39.5% in the MixT-group. GST activity increased in all exposures at 18 °C,
particularly in the Mix-group (by 114.8%). The combine exposures caused the decrease in the
soluble protein concentration in digestive gland.

To summarize, in this study we confirmed that the MP per se in the environmentally
relevant concentration did not cause the substantial molecular damage in the bivalve
mollusk, confirming the data of literature and our previous results (Martyniuk et al., 2022).
However, it substantiality misstated the response to Sal which also in the single exposure
was almost of negligible effect. However, the main finding was the diminishing of the
specific responses to mixture under the heating. Indeed, the correlated responses of catalase
and GST can provide the effective antioxidant defence and elimination of toxic products at
18 °C. However, under the heating this activation was lost. This response needs particular
attention regarding the forecast of the sensitivity of aquatic biota to the heating and
exhausting adaptive ability (Lushchak, 2014).

This work has been granted to Oksana Stoliar by the Ministry of Education and
Science of Ukraine (Projects ## M-70/2021, No M-13/2022 under French-Ukrainian
Cooperation Program) and University of Messina, Italy (Award of Visiting professor in the
academic year 2022/2023).

Matskiv T."?, Martyniuk V.', Khoma V.!, Yunko K., Orlova-Hudim K.?,
Gnatyshyna L.%, Geffard A.%, Palos-Ladeiro M.*, Stoliar O.'
POPULATION DEPENDENT RESISTANCE OF BIVALVE MOLLUSK
DREISSENA POLYMORPHA IN THE COMBINE EXPOSURE TO CAFFEINE,
MICROPLASTIC AND HEATING
" Ternopil Volodymyr Hnatiuk National Pedagogical University
2, M. Kryvonosa Str., Ternopil, 46027 Ukraine
?I. Ya. Horbachevsky Ternopil National Medical University
1, Maidan Voli, Ternopil, 46001 Ukraine
3 Kherson State University, 27, University Str., Kherson, 73000 Ukraine
* Université de Reims Champagne-Ardenne, Normandie Universite,
ULH, INERIS, SEBIO, UMR-I 02, Reims, France
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The adaptation of populations to the local environment can contribute to their resistance to
additional confounding effects. Several studies confirm this statement for the bivalve mollusks from
the chronically polluted areas (Pain-Devin et al., 2014; Martinyuk et al., 2022). The zebra mussels
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Dreissena polymorpha (Bivalvia) is an invasive species that spread to new reservoirs in Europe and
North America from Ponto-Caspian region. Zebra mussel is one of most active filter-feeders and
sedimentators that remove particles from the water column. However, biochemical basis of the
unique properties of this species to adapt to new surrounding is not clear. The aim of this study was
to assess the resistance of zebra mussels from native and invaded reservoirs in the “stress on stress”
laboratory experiment. The specimens of zebra mussels, from the pond located at the upstream
portion of the Dniester basin (west Ukraine, invasive population, Tn) and from the river Dnipro
near the city of Kherson (Kh, native population) were sampled in August 2021. After acclimation
period, mollusks from each site were treated with microplastic (MP, 1 mg L™, pore size 2 pm);
caffeine (Caft, 20.0 pg L—1) at 18 °C, and at elevated temperature (25°C, T) and MP and Caf
combinations at 18 °C (Mix) and 25 °C (MixT) for 14 days. Untreated mollusks from both sites
(TnC- and KhC-groups) were also examined after the same time of being in the laboratory tanks. A
set of the indexes of oxidative stress, biotransformation and detoxification systems, and apoptotic
activities were assayed in the total soft tissues of mollusks.

Generally, the single exposures to MP and Caf did not cause the prominent
responses, whereas heating, Mix and MixT induced a great changes compared to control
values. Particularly, the heating distorted the phenol oxidase, cathepsin D, glutathione S-
transferases (GSTs) responses to Mix in both populations. The application of PCA indicated
some common regularities for different indexes of set functionality. It was shown a strong
loading of the set of enzymes (superoxide dismutase, catalase, GST, acid phosphatase,
phenol oxidase, cholinesterase, Cyp-450 related EROD and cathepsin D across Factor 1,
whereas the indexes of thiols (reduced and oxidized glutathione, metallothioneins) and total
Zn and Cu concentrations in the tissues belonged jointly with lysosomal stability and
caspase-3 to Factor 2. Nevertheless, the severity of responses was distinct in two
populations. According to canonical discriminant analysis, the specimens from two
populations were interseparated. Within the Kh population, KhC, KhMP and KhCaf created
a common domen distanced from KhT, KhMix and, particularly, from KhMixT group with
the correct classification of 87.5-100% specimens in each group. On contrary, Tn-specimens
were less correctly classified, particularly within the TnC, TnMP and TnCaf groups. These
results add to the understanding of the resistance of invasive population to the novel
environmental challenges compared with the native population.

This work has been granted to Melissa Palos-Ladeiro and 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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BIOCHEMICAL COMPARISON OF THE INVASIVE AND NATIVE BIVALVE
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Among the bivalve mollusks, the zebra mussels Dreissena polymorpha:
Dreissenidae, are known as highly successful invasive species that distributed in Europe
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and North America from Ponto-Caspian region, including southern Ukraine. The spread of
the zebra mussel has been followed by ecologic and economic devastation of unprecedented
magnitude. Zebra mussel is one of the most active filter-feeders and sedimentators, they are
utilized in the biomonitoring purposes (Palos-Ladeiro et al., 2017). However, the molecular
basis for their resistance to environmental challenges coupling with high plasticity of their
responses to new environment remains unclear (Gnatyshyna et al., 2020). In this
collaboration we realized the unique (due to the war reality we lost for this moment the
access to native population) opportunity to compare the resilience of stress-reactivity in the
native and invasive populations of zebra mussels for the elucidation of the benefits of this
species regards adverse outcome pathway (AOP).

The specimens of zebra mussels, Dreissena polymorpha, were sampled from a site in
the upstream portion of river Seret (the tributary of Dnister, west Ukraine, invasive
population) at the pond of the city of Ternopil (Tn) and in the lower portion of the river
Dnipro near the city of Kherson (Kh, native population) in June of 2021. A broad spectrum
of the indexes of oxidative stress, metallothionein (MT) functionality, the biomarkers of
toxicity and apoptotic activities were assayed in the total soft tissues of mollusks.

The comparison of two populations has shown the similarity between two
populations in the several studied indices. In particular, the mussels had no significant
differences in the values of soluble protein, level of MT protein, MT-bound and total Zn in
the tissues, Cyp450-related EROD, phenol oxidase, cholinesterase and citrate synthase
activities, indicating the resistance of these populations in terms of immunity, detoxification
and energy metabolism. However, two populations demonstrated the dramatic differences in
the oxidative stress related indexes. The Kh-mussels had lower activities of GST, Zn, Cu-
superoxide dismutase (SOD), but higher activities of SOD minor form (Mn-SOD), catalase,
higher levels of glutathione, its redox state, lipid peroxidation products (TBARS) and ~
three time lesser level of Cu in the tissues. All these manifestations attested the depression
of antioxidant defence in the invasive population that can assist to overcome a new
challenges. The most prominent inter-population differences were related apoptotic and
lysosomal functionality. The Kh-population was attested by the remarkable higher (by four
times) caspase-3 activity, elevated cathepsin D total and extra-lysosomal activities, whereas
acid phosphatase and lysosomal membrane stability (NRR test) had significantly lower
values in this population. To summarize, according to our results, the oxidative stress and
apoptotic/autophagy responses were the main intermediary key points determined the
preferences of zebra mussel as invasive species.

This work has been granted to Melissa Palos-Ladeiro and 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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Fungal infections are an extremely important health problem. Yeasts cause a wide
range of infections that range from skin to systemic bloodstream infections and organ
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disease in immunocompromised and critically ill patients. They have specific properties that
contribute to the penetration of the host cell, as well as the protection of their own cells, for
example, the formation of a biofilm.

Due to the lower toxicity and frequency of side effects, medicinal plants are very
popular in the treatment of infectious diseases. The plant raw materials show medicinal
activities such as antioxidant, anti-inflammatory, antimicrobial activities. Cornus mas L. is a
source of vitamins and minerals, including potassium, a-tocopherol, ascorbic acid, biotin,
riboflavin and contains a large amount of anthocyanins and iridoids.

Therefore, the aim of our work was to investigate the antimicrobial activity of
extracts of red and yellow fruits of Cornus mas L. and pure loganic acid extract from
Cornus mas L. fruits.

The antimicrobial effect of the extracts was tested on the yeasts Saccharomyces
cerevisiae and Yarrowia lipolytica using the microculture method and the agar diffusion
method using wells. The yeast strains were cultured for 24 h at 30 °C in a Wort Agar.
Working concentrations of extracts were: 0.005; 0.025; 0.05; 0.25; 0.5; 2.5; 5.0; 10.0 and
20.0 mg/ml.

According to the results of microculture method, it was established that extracts of
the yellow and red Cornus mas L. fruits only at the concentrations of 2.5 and 5 mg/ml
caused inhibition of accumulation of S. cerevisiae and Y. lipolytica biomass. Extracts of the
red and yellow fruits of the cornelian cherry and "Loganic acid" at the concentrations in a
range from 0.005 to 0.5 mg/ml did not cause the significant changes in the accumulation of
yeast biomass. The "Loganic acid" extract, which contains only iridoid compounds, did not
show antimicrobial properties against yeasts at all tested concentrations from 0.005 to
5 mg/ml.

Analyzing the results obtained by the method of diffusion in agar using wells, it was
investigated that the extract of red fruits of Cornus mas L. at concentrations of 2.5 and
5.0 mg/ml caused a slight effect on the yeasts S. cerevisiae and Y. lipolytica. However, at
the concentrations of 10.0 and 20.0 mg/ml, we observed a more pronounced antimicrobial
activity of the extract. The extract of yellow fruits of Cornus mas at the similar
concentrations caused a zone of inhibition of yeast growth from 4 to 8.5 mm.

We can make an assumption that the antifungal effect of the extracts of the fruits of
the cornelian cherry depends on their concentration and composition. This investigation
effect of the extracts can be explained only by the complex influence of flavonols, iridoids,
phenolic acids, and anthocyanins.

Skrynnyk H-Y., Sabadashka M., Sybirna N.

CHANGES IN KEY HEMATOLOGICAL INDICATORS IN RATS WITH
EXPERIMENTAL DIABETES AFTER ADMINISTRATION OF CONCENTRATE OF
NATURAL POLYPHENOL COMPLEX FROM RED GRAPE WINE
Ivan Franko National University of Lviv
4, Hrushevskogo Str., Lviv, 79005, Ukraine
e-mail:hrystyna68@gmail.com

Diabetes is a complex metabolic disorder, the main clinical and diagnostic feature of
which is hyperglycemia. The disease roughly doubles the risk of a wide range of
cardiovascular diseases, including coronary heart disease and stroke. Diabetes has reached
epidemic proportions, affecting hundreds of millions of people worldwide, so studying this
problem is very urgent.
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Natural phenolic compounds are a group of biologically active substances and their
derivatives that contain an aromatic ring with one or more hydroxyl groups. It is known that
red wine polyphenols can change the antioxidant defence system state due to the effect on
the intracellular concentration of Ca®" and the phosphorylation of key proteins of the
phosphatidylinosyl-3'-kinase/Akt pathway under the conditions of short-term incubation
with cells. These compounds also have the ability to neutralize active forms of oxygen and
influence on haematological parameters.

The purpose of our study was to investigate changes in key haematological indicators
in rats with experimental diabetes after administration of a concentrate of natural
polyphenolic complex from red grape wine produced in Odessa region, Ukraine.

We investigated the total concentration of haemoglobin in peripheral blood and the
content of glycated haemoglobin — a key parameter for assessing the duration of
hyperglycemia.

Polyphenolic complex concentrate of red grape wine was obtained by evaporation of
red grape wine and its stabilization was carried out with biogenic surfactants
(biosurfactants) — products of biosynthesis of Pseudomonas sp. In the experiments, white
non-linear male rats weighting of 150—180 g were used. We used the following groups: 1 —
control; 2 — control animals that were orally administered polyphenolic complex concentrate
of red grape wine in a daily dose of 9.5 mg of polyphenolic compounds per 1 kg of body
weight; 3 — rats with streptozotocin-induced diabetes; 4 — animals with diabetes, which were
administrated polyphenolic complex concentrate of red grape wine.

It was shown that haemoglobin concentration in peripheral blood decreased in
experimental diabetes. Administration of polyphenolic complex concentrate of red grape
wine to rats with experimental diabetes caused the normalization of total haemoglobin
concentration.

A glycated haemoglobin level is used as an index for clinical diagnosis of diabetes.
The content of glycated haemoglobin in the blood increased in experimental diabetes. When
the concentrate of polyphenol complex was administered to rats with experimental diabetes,
a normalization of the glycated haemoglobin index was observed.

Stefanowski N., Lubinska L., Tkachenko H., Kurhaluk N.

PROTEIN OXIDATION IN THE ERYTHROCYTES OF PATIENTS WITH DIABETES
MELLITUS TREATED IN VITRO BY EXTRACTS DERIVED FROM STALKS AND
ROOTS OF GREATER CELANDINE (CHELIDONIUM MAJUS L.)
Department of Biology, Institute of Biology and Earth Science, Pomeranian University in
Stupsk,

Arciszewskiego 22b, 76-200 Stupsk, Poland
e-mail: halyna.tkachenko@aps!.edu.pl

The use of wild plants, either as a source of food or for medicinal purposes, is a
growing tendency to increase (Gupta and Acharya, 2019). The World Health Organization
(WHO) estimates that 4 billion people (80% of the World's population) use herbal medicines
in some aspects of primary healthcare (Gossell-Williams et al., 2006; Eshwarappa et al.,
2015). The medicinal properties of plants have been investigated and explored for their potent
antioxidant activities to counteract metabolic disorders, which with no side effects and with
high economic viability (Auddy et al., 2003; Shrestha et al., 2013; Eshwarappa et al., 2015).
Also, the WHO has listed a total of 21,000 plants, which are used for medicinal purposes
around the world. Among them, more than 400 plants are available for the treatment of
diabetes (Kumar et al., 2021). In this context, Chelidonium majus L. (CM, Papaveraceae)
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belongs to medicinal, latex-bearing plants. This plant is of great interest for its use also in
Chinese herbal medicine (Gilca et al., 2010). Extracts from the plant are a rich source of
pharmacologically active agents. CM contains, as major secondary metabolites, isoquinoline
alkaloids, such as sanguinarine, chelidonine, chelerythrine, berberine, and coptisine
(Habermehl et al., 2006; Zielinska et al., 2020). Other compounds structurally unrelated to the
alkaloids have been isolated from the aerial parts: several flavonoids and phenolic acids
(Colombo and Bosisio, 1996). CM extracts and their purified compounds exhibit antioxidant,
antitumor, and antimicrobial properties in both in vitro and in vivo studies (Jakovljevic et al.,
2013; Capistrano et al., 2015; Zielinska et al., 2018, 2020).

The aim of the current study was the assessment of the effects of extracts derived
from stalks and roots of CM collected from rural and urban agglomerations of Pomeranian
regions on levels of aldehydic and ketonic derivatives of oxidatively modified proteins
(OMP) as biomarkers of the protein oxidation in the blood samples collected from patients
with type 2 diabetes mellitus after in vitro incubation with these extracts. This study is a
continuation of our previous assessment of the antibacterial and antioxidant effects of
extracts derived from stalks and roots of great celandine collected from rural and urban
areas of the Pomeranian region (northern Poland, central Pomeranian region) (Stefanowski
et al., 2021-2022).

Plant materials were harvested from natural habitats on the territory of the Kartuzy
district (54°20'N 18°12'E) in the Pomeranian province (northern part of Poland). Plants
were collected from urban (n = 5) and rural agglomerations (n = 15) on the territory of the
Kartuzy district. The collected roots and stalks were brought into the laboratory for
biochemical studies. Freshly washed samples of plants were weighed, crushed, and
homogenized in 0.1 M phosphate buffer (pH 7.4) (in proportion 1:19, w/w) at room
temperature. The extracts were then filtered and used for analysis. The extract was stored at
-20°C until use.

A total of 7 patients with type 2 diabetes mellitus between 42 and 68 years old were
studied. The participants of the study were recruited among patients of non-public Health
Care Center U & O Zdrowie — Home-based long-term care (Lebork, Poland). A detailed
medical history was taken, and a physical examination was performed on all participants.
The Research Ethics Committee of the Regional Medical Commission in Gdansk (Poland)
approved the study (KB-21/19). All patients provided written informed consent before the
start of the study procedures. Participants included in the current study were selected
according to the following criteria: first, they were diagnosed with type 2 diabetes mellitus
patients; second, they were free of any ailment which could affect the parameters under
study. Haemolytic anaemia, haemoglobin variants, hepatic disease, and infectious diseases,
such as tuberculosis and sarcoidosis, were excluded from the study.

Blood samples were collected into commercial tubes after overnight fasting for the
analysis of laboratory parameters. The Research Ethics Committee of the Regional Medical
Commission in Gdansk (Poland) approved the study (KB-31/18). All patients provided
written informed consent before the start of the study procedures. Venous blood samples (25
ml) were obtained from the capital vein of each participant using sterile disposable plastic
syringes. Specimens were collected at the same standardized time to minimize any effect of
diurnal variation. Blood samples were stored at +4°C and used within 2 days for the
analysis. Erythrocytes from citrated blood were isolated by centrifugation at 3,000 rpm for
10 min and washed two times with 4 mM phosphate buffer (pH 7.4) and then re-suspended
using the same buffer to the desired haematocrit level. Blood samples were incubated with 4
mM phosphate buffer (pH 7.4) (untreated controls) and pre-incubated with the extracts (in a
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final concentration of 5 mg/mL) at 37 °C for 60 min. This reaction mixture was shaken
gently while being incubated for a fixed interval at 37 °C. The rate of protein oxidative
destruction was estimated from the reaction of the resultant carbonyl derivatives of amino
acid reaction with 2, 4-dinitrophenylhydrazine (DNFH) as described by Levine and co-
workers (1990) and as modified by Dubinina and co-workers (1995). Carbonyl groups were
determined spectrophotometrically from the difference in absorbance at 370 nm (aldehydic
derivatives, OMP3y) and 430 nm (ketonic derivatives, OMP,3).

Statistical analysis of the data obtained was performed by employing the mean +
S.E.M. All variables were tested for normal distribution using the Kolmogorov-Smirnov and
Lilliefors test (p > 0.05). The significance of differences between the levels of oxidative
stress biomarkers (significance level, p < 0.05) was examined using the Kruskal-Wallis
one-way analysis of variance. The data were analyzed using a one-way analysis of variance
(ANOVA) using Statistica software, version 13.3 (StatSoft, Poland).

Results of the current study revealed a statistically significant increase in the level of
aldehydic derivatives of OMP after incubation of erythrocyte suspensions with extracts
derived from roots of CM collected from rural areas (22.92 = 1.13 nmol/mL) compared to
the control untreated samples (14.68 + 0.40 nmol/mL). There was a statistically significant
increase in biomarkers of protein damage by 56.1% (p < 0.05). After in vitro incubation of
extracts derived from roots of CM collected from urban areas, we also noted an increase in
levels of aldehydic derivatives of OMP (17.63 £ 2.05 nmol/mL) compared to the control
untreated samples (14.68 £ 0.40 nmol/mL This increase was statistically significant (by
20.1%, p < 0.05). The incubation of erythrocyte suspensions with extracts derived from
stalks of CM collected from urban agglomerations resulted in a statistically significant
increase (by 19.9%, p < 0.05) in the levels of aldehydic derivatives of OMP (17.60 +
1.26 nmol/mL) compared to untreated samples (14.68 = 0.40 nmol/mL). The lowest levels
of aldehydic derivatives of OMP were observed after incubation of erythrocyte suspensions
with extracts derived from stalks of CM collected from rural areas (16.09 £ 0.73 nmol/mL),
where there was a 9.6% increase in levels of aldehydic derivatives of OMP (p > 0.05)
compared to the untreated samples (14.68 = 0.40 nmol/mL).

A statistically significant elevation in the level of ketonic derivatives of oxidatively
modified proteins after in vitro incubation with extracts derived from both stalks (21.73 +
1.03 nmol/mL) and roots (18.26 £ 3.56 nmol/mL) of CM collected from rural areas of
Pomeranian region compared to the control samples (19.26 = 0.50 nmol/mL) was observed.
There was an increase in ketonic derivatives of oxidatively modified proteins by 12.8% (p <
0.05) for extracts derived from stalks. A very similar value in the level of ketonic
derivatives of OMP was obtained after incubation of blood samples with extracts derived
from stalks of CM collected in urban areas (22.33 + 2.02 nmol/mL) compared to the control
samples. Similar results were obtained after incubation of blood samples with extracts
derived from roots (23.16 £ 1.11 nmol/mL) of CM collected from urban areas, where we
recorded statistically significant elevation by 20.3% (p < 0.05).

In summary, our studies revealed that extracts derived from roots and stalks of CM
collected from urban areas increase the oxidation of proteins, which may explain the pro-
oxidative effect of this dose of extracts. On the other hand, extracts derived from roots and
stalks of CM collected from rural areas resulted in a non-significant increase in levels of
aldehydic and ketonic derivatives of oxidatively modified proteins. CM may have
antioxidant properties, but further studies are needed to search the therapeutic dose and
other applications in medicine and the pharmaceutical industry.

40



“Youth and Progress of Biology", Lviv, October 67, 2022

Tsupko N.
THE ACTIVE INGREDIENT OF ROUNDUP HERBICIDE GLYPHOSATE
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Chernihiv Collegium National University n. a. T.G. Shevchenko
Hetmana Polubotka St., 53, Chernihiv, 14000, Ukraine
e-mail: Adzhedanl8@gmail.com

To increase the yield of agricultural products, various chemical substances are used,
amangthem plant growth biostimulators, herbicides and others. Most herbicides spread
beyond the boundaries of cultivated areas and circulate in the biosphere for a long time.
Glyphosate-based herbicides are widely used to control weeds not only in agriculture
(Education in Chemistry, 2005).

Glyphosate (N-(phosphonomethyl) glycine) was synthesized during World War II as a
nerve agent. In small concentrations, it provides herbicidal properties, which are due to the
deactivation of 3, 4, 5-trihydroxybenzoic acid of plants, disruption of the synthesis of
aromatic amino acids phenylalanine, tyrosine, and tryptophan (Nedopytanska, 2011).

The purpose of the study was investigate the combined effect of herbicides containing
the active substance glyphosate (Roundup) on the content of total protein in the body of
carp fish. The scaly carp was chosen as the research object. During the experiment, it was
found that when toxicants with the active substance glyphosate (Roundup) and zinc salts are
added to the aquarium, the combined effect of these toxicants on the brain and liver of scaly
carp differs significantly to the control group.

The protein content was determined by the Lowry method using photometric equipment
at 540 nm wave length. 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.

With the combined effect of roundup + Zn®*, the total content of proteins decreases,
which is associated with their use as energy substrates and participation in the formation of
adaptive structures. It was confirmed by the dynamics of their content and the change in the
ratio of individual fractions depending on the chemical structure of the herbicide: roundup
reduces the protein content in the insoluble fraction and increases the proportion of water-
soluble proteins, especially in the white muscles and liver of fish.

Thus, comparing the toxic effect of the active substance glyphosate (Roundup) on the
brain and liver tissues of scaly carp we shown a decrease in total protein in salt-soluble, an
increase in water-soluble and a decrease in the concentration of insoluble proteins under the
influence of Roundup.
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BOTAHIKA TA IHTPOAYKIUIA POCJIUH
BOTANY AND PLANTS INTRODUCTION

Anapenuyk P., Oninmosa A.
OCOBJIMBOCTI PO3KPUBAHHA TUIOAY B CAMPANULA ALPINA JACQ.
JIvsiscokul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: roksolanaandreychuk01@gmail.com

Andreychuk R., Odintsova A. THE PATTERN OF FRUIT DEHISCENCE IN
CAMPANULA ALPINA JACQ. It was revealed that dehiscence of the capsule in Campanula
alpina proceeds through three crescent slits which are located interlocularly, at the base of
the fruit, beneath sepals. Slits are formed by the axicorns which are the lignified parts of the
ovary septas. Such a pattern is characteristic of the other Campanula species with pendent
fruits. Most of the ovary is free of the calyx. It is the first finding of the deviation from the
inferior ovary in Campanula.

Jlnig GiabIIocTi nmpencTaBHUKIB poaunu Campanulaceae XapakTepHa HUXKHS 3aB’SI3b
Ta KOpoOUacTi MIOAM 3 PI3HOMaHITHUME criocobamu po3kpuBanHsa (Lammers, 2007). Hikni
VOO — KOpPOOOYKM € XapaKTepHOIO O3HAKOKw mpeacTaBHUKIB Tpubu Campanuleae
migpoauau  Campanuloideae, mpore B poai Campanula BUSBICHO Pi3HI BaplaHTH
PO3MIIIEHHS OTBOPIB Ta 3[€PEB’AHUTUX TSHKIB Y IEPErOpoIKaxX IIIOLY.

J3Bonuku anbmiiiceki (Campanula alpina Jacq.) — BUCOKOTipHa TpaB’siHa POCIIMHA,
MoIIMpeHa B ajibIiicbkomy mosici Kaprar, Cxigaux Anbn Ta bankan. Bimomo, mo mis C.
alpina xapakTepHi KyJsCTI Ta 0OCpHEHOSUIICNIONIOHI TOHUKII TUIOJH, SKI PO3KPUBAIOTHCS
OTBOpPAaMH IMPHU OCHOB1 a00 moonu3y cepeaunu mwiony (Apemutora, 2013), ane HemMae gaHuX
PO aHATOMIYHI OCOOJMBOCTI OIUIOAHA, SIKI 3a0€3MeuyloTh PO3KPUBaHHA ILIoAy. Meroro
Hamioi poOoTu Oyyio 3’sicyBaTH MexaHi3M poskpuBaHHs twiony C. alpina. 30ip miomniB
npoBoawin 5 nmunHs 2018 poky y nonmynsiuii no6au3y BepimHu ropu Ilerpoc PaxiBebkoro
paiiony 3akapnatcbkoi ob6nacti. [lmonum Ha pi3HMX cranmiax po3BUTKY QikcyBamu y 70%
€TaHOJIl, MpenapaTy IJI0/1IB BUBYAJIHU 32 IOTIOMOTOI0 CBITJIOBOT'O MIKPOCKOTIA.

Bcranoneno, 1o B J1ociipkeHOMY MaTepiall KopoOouka B oOpucax Kymsicta, 1 ¢cM B
Jiamerpi, moHuKaroya. YaronicTKiB I’ ATh-111ICTh, BOHH JIOBT1, JIAHIIETHI, TIPH IJI01 30€piratoThCs,
HarpapJieHl Bropy. [lpuaaTku yaimiedyku Takox 30epiraroThCsl, HAlpaBJieHl JOHM3Y. 3aB’si3b Ha
CTaii LBITIHHA 1 TUTOJIOHOIICHHS JIMIIIE IO MPUpPOCa J0 OCHOBU YaIlleyKH, TOOTO € Maibke
TIOBHICTIO BEepXHEI. B Mipy 703piBaHHS IOy BIHOYOK pa3oM 3 THUYMHKAMHU Ta CTOBITYMKOM
CKPYYYIOThCSI, BCUXAIOThCS 1 IOBIIMI Yac 3aTUIIAIOTHCS TIPH TUIOTI.

Y jocturioMy TIUIOAI B MITYANIONMCTKOBIA dYacTWHI 3aB’sA31 Ha pajiycax ii
MEepPeropo 0K po3MilieHi Tpu (1HOA1 YOTUPH) OKPYIJIl KIIAallaHHI OTBOPH, SIKI ONMUHSIOTHCA
3BEpXy 3aB/ISIKMA MOHUKaHHIO KopoOoukwu. [liBMicsiieBa MIUIMHA, sKa BIIAULSE KiamaH Bif
ctinku miony C. alpina, popmyeTbest Tak camo, sIK 1 B oHMKarounx ruogax Campanula
latifolia L. 1 Adenophora liliifolia (L.) A. DC (Andreychuk, Odintsova, 2019; 2021).

Kopob6ouka C. alpina mictuth Tpu (iHOJ1 YOTUpPH) THI3AA, SKI B mepepi3l OKpPYTJIi.
['Hi3ga pos3niieHl TOHKUMHU TNeperopoAkamMu. B 1eHTpi miuoay HasBHAa LMJIIHIPUYHA
LEHTpaJlbHa KOJIOHKA, fika 00'eHye meperopoixu. B koxHOMy TrHi3AlI 3aB’s3l, y Horo
BEpXHIW YaCTHHI, HAasBHA HEBEJIMKA JBOJIOMATEBA IUTAlleHTa 3 YUCICHHUMHU (Oiu3bko 60)
HaclHMHAMU. 37epeB’sHI TAXK1 (AaKCUKOpPHM), sIKI OEepyTh y4acTb Y PO3KpPHBAHHI IJIOLNY,
MPOCTATAIOTHCA  BiJl BEPXIBOK IIIAIGHT JO OCHOBH IUIOAY, 1€ PO3MIIIEHI IIUIMHHA
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po3KpuBaHHsA. TakuM YMHOM, aKCUKOPHHM TPOCTATAIOTHCA Maike uepe3 IUIMA I,
Kpinnarecss BOHM JMiie 10 IEHTpadbHOI KOJIOHKH. B pesynbrari mochimxeHHs Oyiio
BUSIBJICHO, 110 pO3MilIeHHsI 0TBOPIB B oriofHl C. alpina Take X, K B 1HIIUX BUIIB POy
Campanula ta Tpubu Campanuleae, ski MaTh TOHUKII IUIOAW, MPOTE JIOBKHHA
aKCUKOPHIB Ta IOJOXEHHS 3aB’si31 BIAPI3HAIOThCA. Brepiie Oylo BCTaHOBJIEHO Maiike
BepxHe ToNoKeHHs 3aB’s31 C. alpina, mo mnoTrpedye MOAANBIIOT EBOJIOIINHO-
MOpP(}OIOriYHOI IHTEpHpeTallii.

AuxkacoB JI.
HOBI BIIOMOCTI ITPO Ad)IJIOCDOPOTI[HI I'PUBU

[MPUPOJJHOT O 3ATTIOBIIHUKA «PO3TOYYA» (JIbBIBCBKA OBJI.)
Xaprxiscokuu nayionanvHui yHieepcumem imeni B. H. Kapa3zina
matidoan Ceoboou, 4, m. Xapkie, 61000, Ykpaina
e-mail: danil.achkasovl5@gmail.com

Achkasov_D. NEW DATA ABOUT APHYLLOPHOROID FUNGI FROM
ROZTOCHIA NATURE RESERVE (LVIV REGION, UKRAINE).Information about 28
species of aphyllophoroid fungi, collected on the territory of Roztochia reserve in October
2019 is presented. The identification of some specimens was carried out using the analysis
of the sequences of the DNA ITS region. Postia ptychogaster is a rare species and this is the
second find in Ukraine.

[lpupoanuii 3anoBimHUK «Po3rouus» posramoBanuit y SIBOpiBCbKOMY p-Hi
JIbBiBCBKOT 00J1. 1 Mae Twiomry moHasn 2 Tuc. ra. lle equauit B YkpaiHi 3amoBiIHUK, SKUAN
3HAaXOJIUThCA B MeXax ['0J0BHOrO €BpomneiichbKOro BOJOILTY, IO 3yMOBIIIO€ 0ararcTBo HOro
¢bnopu, daynu 1 MikoO10TH. ByKOB1 mpaiicu 3amoBilHMKa MaloTh cTaryc BcecBiTHBOI
cnaaumau g erigoro JOHECKO.

AdinodopoinHi Tpubu — KUTTEBa ¢opMa OazuIIEBUX MAKpPOMILETIB, IO
XapaKTEePU3YEThCA POPMYBAHHSIM PI3HOMAHITHUX 32 OYI0BOIO TIMHOKAPIHUX TUIOIOBUX T1J
31 HIIJIBHOIO CTPYKTYPOIO, HETUIACTHHYATHM THIIOM TiMEHO(OpY Ta TOMOJIOT00a3UIisSIMHU.
binbmiicte BuaiB adinodopoinnux rpubiB € kcuiaorpodamu. OCKUIBKM 3HAYHA YacTUHA
TEpPUTOPIi 3aMOBIIHUKA BKpUTA JIICAMH, CIiJ] OYIKYyBaTH B HbOMY Ha 3HAuHE PI3HOMAHITTS
kcwioTpodis. [Ipencrapiena podboTa rpyHTY€EThCSI Ha ONpaIfOBaHHI repOapHUX 3pa3KiB, M0
Oynu 310pani B 3anmoBigHUKY 29-30 sxoBTHS 2019 p. noueHtoM Kadenpu MiKosorii Ta
¢itoimynonorii XHY imeni B.H. Kapazina O. FO. AxynoBum. Jlns inenTudikarii 3pas3kis
BUKOPUCTOBYBAJIM CBITJIOBY MIKpPOCKOMIIO, a g JESIKAX — METOAU MOJIEKYJISIPHO-
T€HETUYHOTO aHali3y, a caMe TociiioBHOcTel HykieoTuaiB ITS-periony JJHK.

B pesynprari mpoBeneHUX AOCHIIKEHh HaMu OyJlio iaeHTHdiKOoBaHO 28 BHUJIIB
adimodopoinuux rpubiB. 3 Oykom acomiiioBani Buau Antrodia albida (Fr.) Donk,
Bjerkandera adusta (Willd.) P. Karst., Daedaleopsis confragosa (Bolton) J. Schrét., Fomes
fomentarius (L.) Fr., Hyphoderma setigerum (Fr.) Donk, Hyphodontia barba-jovis (Bull.) J.
Erikss., Mensularia nodulosa (Fr.) T. Wagner & M. Fisch., Peniophora cinerea (Pers.)
Cooke, Polyporus brumalis (Pers.) Fr., Trametes hirsuta (Wulfen) Lloyd ta Xylodon
cystidiatus (A. David & Rajchenb.) Riebesehl & Langer; 3 cocnoto — Athelia salicum Pers.,
Heterobasidion annosum (Fr.) Bref., Peniophorella praetermissa (P. Karst.) K.H. Larss.,
Postia ptychogaster (F. Ludw.) Vesterh., Tomentella lateritia Pat., 3 ngybom —
Cylindrobasidium evolvens (Fr.) Jilich, Hymenochaete rubiginosa (Dicks.) Lév.,
Peniophora quercina (Pers.) Cooke, Stereum hirsutum (Willd.) Pers., 3 ocukoro -
Hyphoderma litschaueri (Burt) J. Erikss. & A. Strid, Trametes suaveolens (L.) Fr., 3 kneHoM
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— Dendrothele alliacea (Quél.) P.A. Lemke, 3 6epesoro — Fomitopsis betulina (Bull.) B.K.
Cui, M. L. Han & Y.C. Dai, 3 Bep6oto — Daedaleopsis tricolor (Bull.) Bondartsev & Singer,
3 BUIBXOM0 — [nonotus radiatus (Sowerby) P. Karst., 3 mimunaoro — Vuilleminia coryli Boidin,
Lang. & Gilles. Ha rimenodopi TpytoBuka Fomes fomentarius OyB BUSBICHUN KOPTHIIIOIN
Athelia epihylla Pers.

Boakorpy0 K.

PEITPOAYKTUBHI IIOKA3HUKU HYDRANGEA MACROPHYLLA “MASJA” TA
HYDRANGEA ARBORESCENS “GRANDIFLORA” 3 KOJIEKLIII BOTAHIYHOI'O CAJZlY
JIbBIBCBKOTI'O HAIIIOHAJIBHOI'O YHIBEPCUTETY IMEHI IBAHA ®PAHKA
JIvsiscokul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: ksenia.volkotrub@gmail.com

Volkotrub K. REPRODUCTIVE PARAMETERS OF HYDRANGEA
MACROPHYLLA “MASJA” AND HYDRANGEA ARBORESCENS “GRANDIFLORA” ON
THE COLLECTION OF IVAN FRANKO NATIONAL UNIVERSITY OF LVIV
BOTANICAL GARDEN. The flower of Hydrangea macrophyllla “Masja” has 8 stamens,
an average of 2470 pollen grains in each anther and an average of 118.5 ovules in the ovary.
The flower of Hydrangea arborescens “Grandiflora” has 10 stamens, with an average of
1008 pollen grains in each anther, and an average of 54 ovules in the ovary. The P/O index
in both species is low: 167 for the Hydrangea macrophyllla “Masja” and 185 Hydrangea
arborescens “Grandiflora”, which is typical for self-pollinated species.

Pin Hydrangea Gronov. ex L. oxommoe 35 BunaiB, nomupeHux B IliBHIUHINA 1
[liBgennit Amepuiti ta IliBnenHo-CxigHiit A3ii (AxcenoBa, 2000). KsiTku 3i0pani y
KYJISICTI BEpXIBKOBI CYLBITTS IIUTOK ab0 BOJIOTh. Y LIEHTPl Takoro CyUBITTS 3a3BUYail
po3MminieHi IpiOHI IUTAHI KBITKH, a HAa nepudepii — BeNMKI CTepUIIbHI KBITKH 3 YOTHpMa
3a0apBJICHUMH YalllOJIUCTKaMH, K1 HaraayroTh memtocTku. B konekuii boraniunoro camy
JIHY im. 1. ®panka Haniuyetbes 0nu3bko 20 TakconiB roprensii (Lep6a, 2017). BuBuenns
PENPOIYKTUBHUX TOKA3HHUKIB € BAKJIMBUM €TaloM JOCIIIKEHb IHTPOAYKOBAaHUX BUJIIB.
JleKopaTUBHO-KBITYYl POCIMHH, 30Kpe€Ma COPTH 1 TiOpUIU, B KYyJIbTypl PO3MHOXKYIOTh
MEepPEeBaXHO BET€TaTUBHUM CHOCOOOM. [Insi MOKJIMBOCTI HACIHHEBOTO PO3MHOXKEHHS
KyJIbTYPHUX POCIUH BaXKJIMBO 3HATH, HACKUIBKU COPT, IKMM BUHHUK B PE3YJIbTATI CEIEKLIi,
3MATHUN MPOAYKYyBaTH (DepTHIIbHI 4YOJIOBIYl 1 KiHOYI rametoditu. MeToro Hamoi podoTu
Oyn0 o0uMCIeHHS OCHOBHHMX IOKa3HHMKIB PENpPOAYKTUBHOI cepu y IBOX COPTIB POy
Hydrangea. JlocnimxeHHs: MpOBOIWIN Ha MaTepianax, 310panux y boraniunomy caay JIHY
iM. . ®panka. KinbKICTh NUIKOBUX 3€pEeH 1 HACIHHMX 3a4aTKiB y KBITI[I BHUBYAIM Ha
THMYacOBHX Ipenaparax mija cBiTiioBuM Mikpockomnom (Ilaymesa u ap., 1988).

Bcranosneno, mo y Hydrangea macrophylla “Masja” anaponeit ckimagaeTses 3 8
TUYUHOK. B mumnsiky Mictutbesa B cepennbomy 2470 nunkoBux 3epeH (Big 1893 mo 3306).
KinbKicTh MUIKOBUX 3€peH, Kl MPOAYKYE OJHA KBITKa, CTAHOBUTH B cepeanboMy 19760.
@epTuibHI NHIKOBI 3epHa cPepruyHoi abo oBanbHOI (opMH, ApiOHI. 3aB’s13b TPUTHI3ZIHA,
KUIbKICTh HACIHHMX 3a4aTKiB B 3aB’s131 B cepegHbomy cTtaHoBUTH 118.5 (Bix 101 mo 139). ¥V
Hydrangea arborescens “Grandiflora” annpoueit cknamaetbes 3 10 tuumnok. [Iunmkosi
3epHa cepuunoi popmu, ApiOHI. B mumsky B cepenaboMy MicTuThes 1008 MIKOBUX 3epeH
(Bim 744 no 1368), a B omuid kBiTIi, BiamoBigHO — 10008. 3aB’s3b NBO-TPUTHI3IHA,
KUIBKICTh HaCIHHHX 3a4aTKiB Yy 3aB’s31 CTAaHOBUTH B cepeaHboMy 54 (Big 45 no 67). Takum
yuHOM, Yy mnwiskax Hydrangea arborescens “Grandiflora” MicTUTbCS BJIBIUl MEHILE

44



“Youth and Progress of Biology", Lviv, October 67, 2022

MUAJKOBUX 3€pEH, a y 3aB’si31 BJBIUl MEHINE HACIHHMX 3a4yaTkiB, HiX y Hydrangea
macrophylla “Masja”, npote OuIblIa KUIBKICTh THYMHOK Yy TMEPIIOrO COPTY JEIIO
KOMIIEHCY€ 3arajibHe HU3bKE YUCIIO MUJIKOBUX 3€PEH y KBITLII.

OTpumaHi HaMU JaHl Jajdu 3Mory oOpaxyBaTH moka3HUK P/O — BigHOUIEHHS
KUTBKOCTI MUJIKOBUX 3€PEH 1 HACIHHUX 3a4aTKiB, SIKI MPOIYKYIOThCS OJHIEI0 KBiTKOIO. P/O
MOKa3HUK € 1HJIUMKATOpoM e(EeKTHUBHOCTI TPAHCHOPTY MHIKY 1 BijgoOpaxae THUIl
penpoayKTuBHOI cucteMu Buay Ta crnociO 3amuieHHs (Cruden, 1977). P/O noka3nuk 3a
CepeIHIMU 3HAYEHHAMM KITBKOCTI MUJIKOBUX 3€pEH y NWISAKaX Ta KIUIbKOCTI HACIHHUX
3a4aTKiB Yy 3aB’s131 OJHI€] KBITKH, B 000X COPTIB € HU3bKUM 1 CTAaHOBUTD 167 mis Hydrangea
macrophylla  “Masja” Tta 185 nmna Hydrangea arborescens “Grandiflora”. Otxe,
JOCIIIJIPKEH1 COPTU TOpTeH3ii 3a nanumu P/O moka3HMKa MOXKHa BBaxaTH (PaKyIbTaTUBHO
aBTOTaMHUMH POCJIMHAMH, 110 HE Y3TOJIKY€EThCS 3 EHTOMO(UILHIUM rabiTycoM iXHIX KBITOK
Ta CYUBITh.

I'pinyenko C.
3AKOHOMIPHOCTI KOHTAMIHALII CYXMX KOPMIB J1J151 KOTIB
MIKPOCKOITITYHUMU I'PUBAMU
Xapriscokuu nayionanvHui yHieepcumem imeni B. H. Kapa3zina
matidan Ceoboou, 4, m. Xapkie, 61022, Vkpaina
e-mail: strutswan@gmail.com

Hrinchenko S. THE PATTERNS OF DRY CAT FOOD CONTAMINATION BY
MICROSCOPIC FUNGI. As a result of the study of 23 samples of dry fodder, 41 pure
cultures of microscopic contaminating fungi were isolated. Molecular-genetic analysis was
used for their identification. In total 23 species were identified, of which 8 are
representatives of the genus Aspergillus, 5 — Penicillium, 3 — Fusarium, 2 — Mucor, 1 each —
Alternaria, Litchtheimia, Talaromyces, Trichothecium and Stemphylium. Most often, there
were species Aspergillus flavus, Fusarium sporotrichoides, A. parasiticus, A. tereus, A.
niger, F. verticillioides and Trichothecium roseum. Many of the registered species are
mycotoxin producers.

Jlyig xapuyBaHHSI JJOMalIHIX KOTIB B YCbOMY CBITI IIMPOKO BUKOPHUCTOBYIOTHCA CYXI1
KopMmH. PuHOK kopMiB g aoMamHix TBapuH y 2021 p. ciaruyB 99 MinbspaiB JojapiB
CHLIA. Tlpu upoMy mnpuOIU3HO TPETHHY PHUHKY (OpMyBajld KOTAYl KOPMH, a Ha CyXi
npunaaaso OuIbIle HIXK MOJOBUHA 3 HUX.

B Vkpaini npencraBieHo 0arato TOpriBebHUX MapoK CyXHX KOPMIB, SIK1 pI3HITHCS
3a CKJIA4JIOM, IMOKHBHOKO IIIHHICTIO, TEXHOJIOTIIMHU BHIOTOBJIEHHS 1 I[IHOIO. 3a JaHHUMH
JITEpaTypHu, HaBITh MAyXe SIKICHI KOPMU IpU MOPYIIEHHI YMOB TpPaHCHOPTYBAaHHS 1
30epiraHHss MOXYTb KOHTaMiHyBaTucs IUTiCHIBUMHU rpubamu. Cepen IIIICHABUX T'pUOIB €
YUMaJI0 MPOJYLIEHTIB MIKOTOKCHUHIB, TOMY BKHBAaHHS 3aC€lI€HHX LHUMH TpuOamMu KOPMiB
MOX€E 3arpO’KyBaTH 3[I0POB’I0, @ 1HOJI HaBITh JKUTTIO JOMAIIHIX yatoOneHIiB. HaiGiabmi
PU3MKH TPAIIAIOThCS KON Oylia MOpyIIeHa TepMeTHYHA 3aBOJIChKA YMAaKOBKA, a IMOTIM
KOpM 30epiraBcsi B yMOBax MiJBUIIEHOI BOJIOTOCTI MOBITpsi. CuTyallii, KOJY BEJIUKUN MIIIOK
3 CyXUM KOpMOM OyB pO3MaKOBaHMM, a MOTIM MPOTITOM KIJTBKOX MICSIIIB peaTi30ByBaBCs B
yMOBaxX HEKOHTPOJIbOBAHOI BOJIOTOCTI Ta aHTHUCAHITapii, Ha)Xajlb, MOKHA CIOCTEpIiraTtu
JIOBOJI1 YacTo.

Jljis mpoBeJieHHs OCHIKeHb HaMU OyJu BiiOpaHi 23 3pa3Ku CyXHUX KOPMIB PI3HUX
TOPTiBEIBHUX MapoK. 3 IUX 3pa3KiB Oyj0 BUAUIEHO 41 4HMCTYy KyJIbTypy MIKPOCKOIIYHHMX
rpu6iB. Jlng Toro, abu BIEBHEHO 1ACHTU(IKYBAaTU KyJIbTYpU IO BHJIOBOTO DPIBHS, MU HE
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oOMexuiics  Mop(oI0oro-KyiabTypalbHUMH  JOCHIDKEHHSAMH 1  MIKpPOCKOIi€0, a
3aCTOCYBAJId METOJU MOJICKYJISIPHO-TEHETUYHOTO aHali3y, a caMe aHaii3 MOCIiJI0BHOCTEH
HYKJIEOTUIB B reHax, [0 KOJIYIOTh Maly Ta Beauky cyboaunuui pudbocomansnoi JJHK (ITS
ta LSU).

B pesynbTaTi mpoBeAeHUX MOCHIKEHb Oyi0 BH3HAYEHO 23 BUIM MIKPOCKOIIYHHUX
rpubiB 3 skux 8 € mpenctaBHUKamu poay Aspergillus, 5 — Penicillium, 3 — Fusarium, 2 —
Mucor, o 1 — Alternaria, Litchtheimia, Talaromyces, Trichothecium ta Stemphylium.

Haii0Oinpn momupeHuM KOHTaMiHAHTOM KOpMiB OyB rpubd Aspergillus fumigatus,
KWW BUIITUBCS 13 6 3pa3kiB KOpMiB. 3 4 3pa3kiB KOPMIB BUAUTMIUCS TpuOH Aspergillus
flavus ta Fusarium sporotrichoides, 3 3 — Aspergillus parasiticus, Aspergillus tereus, 3 2 —
Aspergillus niger, Fusarium verticillioides ta Trichothecium roseum. Jlumie 3 OIHOTO
3pa3ka KopMy BUIUIANUCA BUAM Alternaria alternata, Aspergillus nidulans, Aspergillus
ochraceus, Aspergillus versicolor, Fusarium proliferatum, Mucor circinelloides, Mucor
racemosus, Litchtheimia corymbifera, Penicillium citrinum, Penicillium chrisogenum,
Penicillium javanicum, Penicillum rubens, Penicillium sect. Divaricata, Stemphylium
vesicarium ta Talaromyces purpureogenus.

Cepen 3apeecTpOBaHMX BH/IIB YMMAJIO € TIPOIYIIEHTAMH MIKOTOKCHHIB, TaKUM UYHHOM
MITBEP/PKEHO TOTEHIIIHY HeOe3MeKy BKUBaHHS KOHTaMIHOBaHUX KOPMIB JOMAIITHIMU KOTaMH.

3a6010THS A.

INEPIIA 3HAXIIKA ®ITOITATOI'EHHOI'O I'PUBA DIAPORTHE CAULIVORA
(ATHOW & CALDWELL) J. M. SANTOS, VRANDECIC & A. J. L. PHILLIPS B
YKPAIHI
Xaprxiscokuu nayionanvHui yHieepcumem imeni B. H. Kapa3zina
Maiioan Ceoboou, 4, Xapxkie, Xapxiecvka obnacmo, 61000, Vrpaina
e-mail: epictyn@gmail.com

Zabolotnia _A. FIRST REPORT OF PLANT PATHOGENIC FUNGUS
DIAPORTHE CAULIVORA (ATHOW & CALDWELL) J. M. SANTOS, VRANDECIC &
A. J. L. PHILLIPS IN UKRAINE. As a result of the analysis of nucleotides sequences of
the ITS and LSU genes, sterile pure cultures isolated from diseased soybean seeds were
identified as Diaporthe caulivora (Athow & Caldwell) J. M. Santos, Vrande¢i¢ & A. J. L.
Phillips. This species, which is the causative agent of a dangerous soybean disease
Northern stem canker, was registered in Ukraine for the first time.

Cos xynbrypHa (Glycine max Moench.) € oJiHi€10 3 OCHOBHUX CLIHCHKOTOCTIOIAPCHKUX
KyJIbTYp, IO BUPOIIYIOThCS B Ykpaini. 3a ganumu FAO kpaiHa BXOAUTH 0 TEPIIOL
JECSATKUCBITOBUX BHPOOHHMKIB cOi. HacHueHICTh CIBO3MIH COEH0 3yMOBIIOE 1HTEHCHUBHUMN
PO3BUTOK 1HPEKIIHHUX XBOPOO, SIKI MOXKYTh MPU3BOJUTH IO 3HAYHUX BTPAT KIIBKICHUX 1
SKICHUX TOKa3HUKIB BpOoxaWHOCTI. Jlo uncia HaOUIbII MIKIJIMBUX XBOPOO COi HallekKaTh
dbomoncuaosu. e rpyna xBopoO, 110 BUKIMKAETHCS CyMUYacTUMHU rpuda 3 poay Diaporthe
(anamopda Phomopsis spp.). OcHOBHHMH TIposiBaMH (OMOTICHA031B COi € CTEOIIOBUI paK,
TUISIMUCTICTB JIMCTKIB 1 XBOpoOU HaciHHA. BTpaTu Bpoxkaio B OKpeMi POKM MOXKYTb CATaTH
60-100%.

B €Bponi Bigomi ’ITh BUIIB 30yJHUKIB oMoIcua031iB coi: Diaporthe aspalathi (=
D. phaseolorum var. meridionalis), D. longicolla, D. novem, D. phaseolorum, (=D.
phaseolorum var. sojae) ta D. caulivora (=D. phaseolorum var. caulivora). OctaHHil €
noBoil nowmupenum y IliBuiunHii Ta IliBnennit Amepuii, aie B €Bpomi gotenep OyB
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B1IOMMI1 JuiIe 3 Teputopii konumHboi FOrocnasii. B kpainax A3sii Tako MOIIMPEHUN BUJ
D. sojae.

[Tix yac mocnimKeHHS HACIHHEBOI 1H(EKIIT cOi 3 pI3HUX perioHiB YKpaiHu, HaMu Oyiio
BUJIIJICHO HU3KY YHUCTUX KyJbTyp TIpuOiB, SKIi HEMOXIUBO Oyio iAeHTU(]IKyBaTH 3a
nornomMoroto Mikpockomnii. Jlo iX uucia HanmexaB rpul i3 CTEPHWIBHUMH MOJOYHO-OLTUMU
HIKIPSCTUMU KOJIOHISIMU 3 TEMHHUM LIEGHTPOM Ta PEBEP3yMOM, SIKH MaB BHCOKY IIBHJAKICTh
pocty Ha moxkuBHOMY cepenoBuili CYA. [lomiOHI KOMOHIT JOBOJI YacTO BUILISIUCS 3
HaciHHs copTy AGenina Bpoxato 2021 p., BuUpomieHoro Ha teputopii JIbBiBChKOi 007aCTI.
Jig ineHTHdikauii KyJabTyp HaMH OyJI0 BUKOPHUCTAHO MOJIEKYJSPHO-T€HETHUYHUNH METO]l
JOCIIJDKEHHS, a caMeé aHalli3 MOCHiAoBHOCTeH HykieotuaiB B reHax ITS ta LSU, mo
KOAYIOTh Majy Ta BelIUKy cyooaunuii pudbocomansnoi PHK. Buainenns, ammnidikarito ta
enekrpodopes JHK mnpoBomaunm Ha 0a3li kadeapu wikosorii Ta (PIiTOIMYyHOJIOTI
XapkiBCbKOro HalioHanbHOro yHiBepcutery imeHi B.H. Kapaszina, a cekBeHyBaHHS
3MIMCHIOBAJIM HAa KOMEPIIiitHI# ocHOBI B komnaHii «Macrogen» (Higepnauman).

AHami3 oTpUMaHUX TMOCTIIOBHOCTEH 3 BUKOPUCTAHHAM BIIKpUTOI 0azu maHux NCBI
Nucleotide Database n03BoiMB HaMm 1eHTU(IKYBATH KYyJIbTypu siKk Diaporthe caulivora
(Athow & Caldwell) J .M. Santos, VrandeCi¢ & A. J. L. Phillips. Cnin 3ayBakutu, 1o nei
BUJl OyB HeoTunigikoBanuii 1 nepeonucanuii y 2011 p. Ha ocHOBI KynbTyp 3 Xopsarii. 3a
JaHUMH Jiteparypu, D. caulivora € ogHuM 3 HailOuIpIn HeOe3NeuyHUuX 30YyTHHUKIB pakKy
ctebna coi (SSC). i HaiiMmeHyBaHHS XBOPOOH, 110 BiH BUKJIMKAE, BUKOPUCTOBYIOTh Ha3BY
«IliBniunnii pak ctebem» (Northern stem canker). Bimomi pocnunu-rocniomapi: Abutilon
theophrasti, Dipsacus lacinatus ta Glycine max. Ha Teputopii YKpainu BuJ 3apeecTpOBaHO
BIIEpIIIE.

Bonsstu Diaporthe caulivora 3 Yxpainu 30epiraioTbCsi B KOJIEKIIT YUCTHX KYJIbTYpP
kadenpu mMikosorii Ta GpiToiMyHoJIOT1i XapKiBChKOTO HAI[IOHAJILHOTO YHIBEPCUTETY iMeH1 B.
H. Kapazina 1 OyayTh BUKOpHCTaH1 A MOAAIBIIUX JOCTIIKEHb, 30KpeMa BU3HAUCHHS
YyTIMBOCTI 10 Cy4acHUX (DYHTILHMIHUX Mpenaparis.

3ronnnk M.

[MEPLII 3BHAXIJAKHW PIIKICHUX I'PUBIB HERICIUM ALPESTRE PERS. TA H.
CORALLOIDES(SCOP.) PERS. 3 HAIIIOHAJIBHOI'O ITPUPOHOI'O ITAPKY
«CHUHBOI'OPA» (YKPAIHCBHKI KAPITATH)

Xaprxiscokuu nayionanvHui yHieepcumem imeni B.H. Kapa3zina
maiioan Ceoboou 4, m. Xapkie 61022, Vkpaina
e-mail: m.zghonnyk(@gmail.com

Zghonnyk M. FIRST FINDS OF THE RARE FUNGI HERICIUM ALPESTRE
PERS. AND H. CORALLOIDES (SCOP.) PERS. FROM THE NATIONAL NATURE
PARK "SYNYOHORA" (UKRAINIAN CARPATHIANS). Information about records of
two rare fungal species: Hericium alpestre and H. coralloides from the territory of the
Carpathian Mountains (Ivano-Frankivsk region of Ukraine) 1s given. Substrate
specialization, distribution, and sociological status of both species are analysed. The
proposal to include Hericium alpestre in the next edition of the Red List of Ukraine has
been expressed.

Hericium Pers. — HeBeNUKHUI pi KCUIOTPOPHUX Oa3uIieBUX MAKPOMIILETIB 3 JTyxkKe
XapaKTEePHUM PO3TalyKeHHSIM iX IJI0J0BHUX TiJ 1 munacTuM rimenodopom. [lpencrtaBauku
POy pO3BHBAIOTHCA HA JIEPEBUHI CTApHX, IEPEBAKHO MEPTBUX, I€PEB 1 BAKOPUCTOBYIOTHCS
AK 1HAUKATOPHU MPUPOJIHUX CTAPOBIKOBHUX JIiciB. Buau poay € noBouni pikicHUMU B €BpoIi 1
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TOMY BHeceHi 10 YepBOHUX CHHCKIB HU3KHU KpaiH. B YkpaiHi 3apeecTpoBaHi Tpu BUIU POAY:
Hericium alpestre Pers., H coralloides (Scop.) Pers. Ta H. erinaceus (Bull.) Pers.

Hericium coralloides — TunoBuii npeactaBHuK poxdy. Lle penikToBuil BuA, BHECEHUIN
10 YepBoHOi KHUTU YKpaiHu 13 cTaTycoM “Bpas3iuBHii”. B Oub1IocTi Kpain €Bpomu BiH Mae
cratyc ‘“3umkarounii”’ (EN) ta “Bpasnusuit” (VU). H. coralloides TpannsiTbcs y cTapux
micax. OCHOBHUM HOTro cyOcTpaToMm € jJepeBHHa Oyka, ajge TakoX BiH OyB BUSIBJICHUN Ha
IHIIUX JIMCTSIHUX BUJAX JE€pPEeB, 30KpeMa Ha JepeBUHI Oepesu, BepOu, n1yda, KIeHY, TOMOI1
Ta siceHa. Halibinpa KibKicTh 3HaX110K rpuba npunajnae Ha kpainu IliBaiynoi [liBkymi. 3a
nanumu 0aszu ganux GBIF neit Bua € HaWmomMpeHIMM 1 TpeACcTaBIeHUN B CBITI Maibke 11
TUCAY 3HAXIJIOK.

Hericium alpestre Pers. 32 MakKpOCKONIIYHUMH O3HAKaMHU € CXOXKHM Ha MOMEPEIHIMH,
ajie TparuigeTbes JIMIIE Ha MEPTBIM epeBUHI XBOMHUX AepeB, 31e0u1blIoro Ha Abies alba
Mill. Apean Buly 3HaUHOIO MIpOIO CHIBIAJA€ 13 MOIIUPEHHIM SITUIl 3BUYAHOI B TIPCHKHUX
micax €Bponu. lleit Bua Tparmiserbcs n10Boj1 HeuacTo 1 3a nanumu GBIF npencrasnenuii B
citi jume 139 3anmucamu. Buna 3anecenuit 1o YepBoHMX chucCKiB ABCTpii 13 cTaTycoM
“suukatounii” (EN), Ilonbmii, sk Takui 1m0 3HaxXoAuThes “y kputuuHii HeOesmeri” (CR),
Xopsarii — “BpaznmuBuii” (VU), Yexii — “maiixke mig 3arpo3or” (NT). B Ykpaini goremnep
BUJI OyB MpeACTABICHUN JIUIIE TphOMa 3HaXiJKamMHu. BpaxoByroun Ha 1ie, Ha Hally TYMKY,
H. alpestre Takox BapTo 3aHecTH 10 YepBOHOI KHUTH YKpaiHH.

Hamionaneuuit  npuponnuit  mapk  “Cunboropa” posramoBaHuii B IBaHO-
@pankiBcbkiil o0nacti VYkpainu. [loremep Horo TepuTopis JUIIAETHCS AOCOMIOTHO
HeJoCHIKeHo0 Mikosnoramu. Tak, MoHorpadisa “I'puOu 3amoBiJHUKIB Ta HalllOHAJIBHHUX
npupoaHux napkiB Ykpaincekux Kapnar” (2019 pik BugaHHs) HE MICTUTh *KOJHOTO 3aMUCY
npo rpubu HIIII “Cunsoropa”. BpaxoByrouu 1e, BUBYEHHS MIKOOIOTH MapKy € gyxKe
aKTyaJIbHUM.

VY cepnni 2022 p. mig yac BiABIIyBaHHS HalllOHaJbHOro mapky “CuHbOropa” Hamu
OyJ10 BUSIBJICHO TUIOJIOBI TUJIa 000X TepeiueHnX BuIle BUiB poxy Hericium. H. coralloides
pPO3BHBABCS HAa MEPTBOMY IOBaJiecHOMY CTOBOypi siBopa (Acer pseudoplatanus L.), a
Hericium alpestre nHa Benukomy moBajieHy cToBOypi summii (Abies alba Mill.). HasBHicTb
UX BUJIB Ha TepUTOPIl nmapky cBimuuTh, mo HIII “Cunboropa” € BaxIJIMBOIO CKJIaJI0BOIO
MPUPOAHO-3aMOBITHOTO POHIY YKpaiHH 1 3aCIyroBy€e OUIBIIOI yBAark MiKOJIOTIB.

Kamy6a X."?, Craciok 0.%, Tonuapenko B.’

OJIOPA TTOPOJHMX BIZABAJIIB ITAXTU«MEXHNPIYAHCBKA»
YEPBOHOI'PAJICHKOI'O I'TPHUYOIIPOMUCJIOBOI'O PAIOHY
JIvsiscoKutl HAYiOHAILHULL YHIBEpCUMEen 8eMEPUHAPHOT MeOUYUHY Ma OI0MexXHON02il IMeHI
C 31 JfCLlL;bKOZOI ,6va. [lexapcoka, 50, m. Jlvsis, 79010, Ykpaina
Coxanvcoka Mana axkademisi Hayk yYHIBCbKOI MOI0OT imeHi leops Bozauescokozo’
gyn. Lllenmuyvkoeo, 90, m. Coxanv, Yepsonoepaocwvxuii p-u, Jlvsiecoka 061., 80000,
Ykpaina
JIvsiscokuu HayionanvHul yHieepcumem imeni leana (DpaHKa3
syn. I pywescvkoeo, 4, m. Jlvsie, 79005, Ykpaina
e-mail: vherbarium@ukr.net

Kashuba Kh., Stasiuk O., Honcharenko V. FLORA OF ROCK DUMPS OF THE
MINE "MEZHYRICHANSKA" OF CHERVONOHRAD MINING DISTRICT. The
species diversity of the flora of the mine "Mezhyrichanska" dumps was studied. 68 species
from 61 genera and 34 families were identified. The most common species are: Betula
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pendula L., Stellaria holostea L., Chenopodium album L., Pinus sylvestris L., Populus
tremula L., Urtica dioica L., Salix carpea L.

Ha Ttepuropii JIbBiBCchbKO-BoNMHCBEKOrO BYruibHOTO OaceiiHy HapaxoBYeThbCcs 55
TEPUKOHIB MIaXT 1 30arauyBanbHUX (aObpuk, 3 HUX 26 BiAHOCATH A0 roprounx (MoBuaH,
2011). PocnuHHICTH TOPOAHMX BiABAJIIB BYTUIBHUX MaxT YepBOHOIpaaCchbKOTo
TIPHUYOIIPOMHUCIIOBOTO palioHy (OPMY€ETHCS 3alIekKHO BiJl (PI3UKO-XIMIYHMX BJIACTHBOCTEU
CyMilIeil TIPCBKUX TIOPIJ TEPUKOHIB, MIKPOKIIMATHUYHUX OCOOJIMBOCTEH MICIIEBOCTI iX
poO3TalllyBaHHA Ta CTyIeEHs AecTpykuii aeBactoBaHoro danamadty (I'enuk, Cractok, 2010;
Moguan, 2011). BuBueHHs (hiTOLEHOTUYHOI PI3HOMAHITHOCTI TEPUKOHIB € HEOOX1THUM JIJIsl
JOCIIJIPKEHHS CYKIECIMHOI JUHAMIKH POCIMHHOCTI, BU3HAYEHHS MOTEHIIIWHOI MOXKJIUBOCTI
MPUPOJAHOTO BiTHOBJICHHSI POCIIMHHOCTI1 BiJIBaIB.

CydacHuil pOCIMHHUN TOKPUB BHUHHK Yy pE3yJbTaTl CaMOPO3POCTaHHS 1 Mae
dbparmMeHnTapHuil xapakrep. PO3BUTOK pOCIMHHOIO MOKPUBY BiJOYBA€THCS HEPIBHOMIPHO.
Ha oronennx cyOcTpaTtax TEpHUKOHIB HPHUPOJAHUM MUISXOM (POPMYIOTHCS TpaB SHUCTI,
JIEpEBHO-YarapHUKOB1 yrpymyBaHHs. | Temep iX cXwim, OCOOIMBO 3 MIBHIYHOI CTOPOHH,
BKpUTi OE€pe30BO - COCHOBUMHU 3apOCTsAMU. HalBayKIMBIIUM MOKAa3HUKOM Oy/b-5KO1 (piiopu
€ 11 OaraTcTBO, pIBEHb SKOTO BH3HAYAETHCS KUIBKICTIO BHUIIB, pOAiB, poauH. Ha
JOCTIIKYBaHIA TEPUTOPIl TEPUKOHIB MAXTH «Mexupiuancbkay y 2012 porii BusiBieHo 42
BUaM pociuH 13 20 poaun, 36 poniB. JlJi1 MOKa3HUKIB CUCTEMATUYHOI PI3HOMAaHITHOCTI
HaJjeXaTh TaKoXX (JIOPUCTUYHI MPOMOPIIT — BIAHOIICHHS] KUIBKOCTI POJUH O KITBKOCTI
poniB Ta BuIIB. JlJi1 BUBUEHUX YrpylyBaHb BOHM cTaHOBIATH 1:1,8:2,1 (tepukon Nel),
1:1.85:2 (tepukon Ne2), 1:1,2:1,2 (tepuxon Ne3).

AHanoriuHi AOCTIHKEHHST MpoBOMIHChH mpoTsirom 2020 poky. B pesynbrarti sikoro
OyJ70 BHSBJIEHO 30UIBIIEHHS BUAOBOIO PIZHOMAHITTS POCIMHHOIO TOKPUBY MOPOJHUX
BiBamiB. @nopa mpenacraBieHa 51 Bugom, skl BITHOCAThCS 10 45 poxiB, 25 pojauH,
dbnopuctuuna nponopiiisi ctaHoBUTh1:1,13:2,04. Cranom Ha uepBeHb 2021 poky BHUAOBE
PI3BHOMAHITTS POCIMHHOTO TOKPUBY CTaHOBUTH 68 BuIiB 3 61 pomy Ta 34 ponu.
BinHomIEeHHS KUIBKOCTI POAMH /0 KUIBKOCTI POJIB Ta BHUIIB-(QJIOPUCTUYHA MPOIMOPIIis-
ctanoBmATh 1:1,8:2,04 (Tepukon Nel), 1:1.75:1.95 (tepuxon Ne2), 1:1:1 (tepuxon Ne3).

Y ¢bnopuctuuHOMy CKJIaJl JTOMIHYIOTH MpeNCTaBHUKH poauHH Asteraceae, Poaceae,
Rosaceae, pemira poauH npeacTaBieHi OJHUM — TpboMa BuAamMu. HaltGiabIn nomupeHuMu
BUnamu €: Betula pendula L., Stellaria holostea L., Chenopodium album L., Pinus sylvestris
L., Populus tremula L., Urtica dioica L., Salix carpea L. Bucoka pi3HOMaHITHICTb
MOSICHIOETBHCS TUM, 1110 TEPUKOHU OTOYEHI JaYHUMH JUISHKAMH, TOPOJaMu cemsiH. [lauHuku
1 KUTENl cea BUKUAAIOTh CMITTS y MITHDKXKS BiJBaJiB pa3oM 13 HACIHHSIM, CIIPUUUHSIOTH
MOIIKUPEHHIO pociuH. Hallounbll pi3HOMaHITHUN 3a BUJOBUM CKIAZoM TepukoH Nel —
64/51/42 Bun, tepukon Ne2 — 47/31/28 Bunis, TepukoH Ne3 —HacuIaHHs SKOTO MOYaJIOCh
MOPIBHSHO HEJIABHO — 6 BUJIIB.

Maiicak B., Uyiikosa M.
SHAXIIAKA I'PUBA DIAPORTHE NOBILIS SACC. & SPEG. HATIVIKAX B’SI13A 3
YKPAIHU
Xaprxiscokuu nayionanvHui yHigepcumem imeni B. H. Kapa3zina
matidoan Ceoboou, 4, m. Xapkie, 61022, Vkpaina
e-mail: epictyn(@gmail.com

Maysak V., Chuykova M. THE FIND OF FUNGUS DI4APORTHE NOBILISSACC.
& SPEG. ON ELM BRANCHES FROM UKRAINE. As a result of the analysis of
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nucleotides sequences of the ITS and LSU genes, sterile pure culture isolated from recently
dead branches of Ulmus sp. (Izium district, Kharkiv region, Ukraine) were identified by us
as Diaporthe nobilis Sacc. & Speg.

Diaporthe Fuckel — Benrue3Huii 3a KUTbKICTIO OMMCAHUX BHUJIIB PiJl CyMYacTUX TPUOIB.
[lepeBakHa OUIBIIICTD OO MPEACTABHUKIB acoIliiioBaHa 3 pOCIMHAMH 1 € (hiTonaToreHamH,
engorpodamu abo camporpodaMyd Ha POCIUHHHMX pelITkax. HecraTeBe CrOpOHOIICHHS
MPEACTAaBHUKIB POy MPOTATOM TPUBAJIOTO Yacy Mallo OKpeMy Ha3By Phomopsis (Sacc.)
Bubak.

JUis po3mi3HaBaHHA BHJIIB POy TpPaAWLIAHO BUKOPUCTOBYBAJIM [Ba KpHUTepli —
MOpPGOJIOTIYHI 0COOMMBOCTI 3pa3Ky 1 cyOcTpaTHa chemiamsaiis. Aje Takuh Mmaxin
HEMUHYY€ MPU3BOAMUB O HEBHU3HAUYEHOCTI. UM € Mop(osIoriuHo-noi0H1 3pa3ku 3 Pi3HUX
POCIUH OAHUM O10JIOTTYHUM BUIOM-TIONI(aroM, uu 1e okpemi Buau? Yu € MopQoaoriyHo-
B1JIMIHHI 3pa3Ky 3 OJIHOTO BUY POCIMHH PI3HUMHU BHAaMHU a0o0 XK 1€ IposiB nojaiMophizmy?
Homenknarypni 6a3u gaHux MicTaTh iHQopMalito npo 984 nazsu Phomopsis Ta 1176 Ha3B
Diaporthe, ane 3’sicyBaTH CTaTyC IIUX Ha3B MOXJIMBO JIMIIE 32 JOTIOMOTOI0 MOJIEKYJISIPHO-
TEHETUYHOTO aHaI3y.

Diaporthe nobilis Sacc. & Speg. 6yB onucanuii me 1878 p. Ha rinkax naBpa (Laurus
nobilis L.) 3 Itanii. HecrateBe ciopoHoienns rpuba y 1906 p. orpumaino Hassy Phomopsis
laurella (Sacc.) Traverso. 3 wuacom, 1eii BuA OyJO BHUSBICHO Ha HHU3MLI 1HIIUX
cyOCTpaTOTBIpHUX POCIHH, 30KpeMa BHHOTpail, B’s31, TpaHaTi, KaMmenli, KallTaHi, KiBi,
JIOXHHI, TUTIONII, POJIOICHAPOHI Ta s0IyHi, 1 HaBITh COCHH 1 SUTHIIL, IO OYJIO MiATBEPHKEHO
nocinigoBHOCTAMH  HykieoTudiB ITS-periony pubocomanbuoi JIHK. Ha Tunosomy
cybctpati — maBpi BuA Bigomuit 3 Benukoi bpuranii, Itamii, Himewyuunu, Pocii
(Kpacnomapcekuit Kpait), [otnanaii ta Ykpainu (IliBaennuii G6eper Kpumy). Ane 3
ypaxyBaHHSIM IHIIMX CyOCTpaTiB, MepeBa)kHa OUIBIIICTh 3HAXiAoK D. nobilis mpunagae Ha
kpainu IliBgenno-Cxianoi A3sii (Kutaii, Kopes, Slnonis), a 3HayHO MeHIIE iX 3 TEPUTOPIT
CIIIA Ta xpain €Bponu.

Hns  inentudikanii Diaporthe / Phomopsis spp. TpagulliiHO BUKOPUCTOBYBAIH
MapkepHuii reH ITS, ame 3 wacom cTango 3po3ymiio, IO YacTO BiH JIO3BOJIE€ BHU3HAYUTH
MPUHAJICKHICTh 3pa3Ky JHIIEe A0 NeBHOI Kkjiaau (Ipyn BHUAIB), a g OUIbII TOYHOT
igeHTudikanii moTpiOHO MPOBOJUTH MYJIbTUTCHHHM aHami3 13 3anydeHHsM reHiB TEFI,
TUB, HIS ta CAL. IleBHOIO Miporo 1ie cTocyeThesi 1 BUAIB Diaporthe nobilis species
complex. Jocniguuku poay (Gomes et. al., 2013) npumyckaroTh, 110 HAaCMpaB/i 1€ Tpymna
CIIOP1THEHHUX BUIB, aj€ 1€ MUTaHHs MOTpeOye MOIaIbIIOT0 BUBYCHHSI.

[1ix yac BifBiyBaHHSA TEPUTOPIi perioHALHOTO JanmmagTHOro napky «I3romcoka Jlyka»
(oxomuui c. Ipunonenpke, [3roMcbkuil p-H, XapkiBcbka 00:1.) y ceprai 2021 p. nonentom O. FO.
AxynoBuM OyJ10 310paHo 3pa3ku pitoTpogHUX TpUOIB B 11eHTU(IKALIT IKMX MU Opaid y4acTb.
JIJis BU3HAUEHHSI YUCTOI KyJIBTYpH Tpuba, 110 Oyia BUAUICHA 3 HEMIOAABHO BIIMEPIUX TUIOK
Ulmus sp. (3pazok CWU (Myc) AS 8279), Mu 3317111 MOJIEKYJIIPHO-TCHETUYHUH aHaI3, a caMe
aHaji3 nmociigoBHOcTeW HykineotuaiB B reHax ITS ta LSU, mo komyroTh Mally Ta BEIUKY
cyoomuumii pudocomanbHoi PHK. Buninenns, ammmdikamiro Ta enekrpogopes JIHK
NpoBOWIM Ha 0a3i Kadeapu Mikosorii Ta (HiTOIMyHOJIOrT XapKIBCHKOrO HAalllOHAILHOTO
yuiBepcutery imeHi B.H. Kapasina, a cekBeHyBaHHsI 3/1HCHIOBAJIM Ha KOMEpLINHHIA OCHOBI B
kommanii «Macrogen» (Higepnanmu). AHasli3 OTpUMaHUX TOCHIJOBHOCTEH 3 BUKOPUCTAHHSIM
Bimkpuroi 6azu manux NCBI Nucleotide Database 1o3BonuB Ham 11eHTU(]IKYBATH II0 KYJIBTYPY
sk Diaporthe nobilis. Jloreniep B cBiT1 Oysia BiioMa JHIle OfHA KyJbTypa I[LOro Tpuda 3 TijioK
B’s13y 3 Kopei.
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Hosropoacskuii A., bonnapenko M.
[MEPITA 3HAXIJIKA ®ITOITATOT'EHHOI'O I'PUBA DOTHISTROMA PINIHULBARY
3 TEPUTOPII YKPAIHCHKOT'O ITOJAIJIA
Xaprxiscokuu nayionanvHul yHieepcumem imeni B. H. Kapa3zina
Maiioan Ceoboou, 4, m. Xapxkis, 61022, Ykpaina
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Novgorodsky A., Bondarenko M. FIRST REPORT ABOUT PLANT
PATHOGENIC FUNGUS DOTHISTROMA PINIHULBARY FROM THE TERRITORY
OF THE UKRAINIAN PODILIA. Dothistroma pini is a dangerous invasive parasite of
Pinus nigra registered for the first time in the Ternopil region of Ukraine. Brief information
about the history of the species registration on the Eurasian continent and its distribution in
Europe is provided.

Jlotictpomato3 abo 4epBOHA CMYTacTiCTh XBOI COCHU HAJIEKHUTh JI0 YMciIa HAaHOUTbII
HeOe3neYHnX rpuOHUX XBOPOO, 10 PO3BUBAIOTHCS Ha Pinus spp. BiH BUKIIMKae nepeayacHe
BIJIMUPAHHS 1 OCHIIaHHS XBOi 1 3yMOBIIIOE€ 3HAYHE OCTabJIeHHs, a 1HO/Il HaBITh THOEIb JIepEB.
30yAHMKaMU XBOpPOOM € JBa CHOPIAHEHMX BHUAM CyMuyacTUX TIpubiB 3 POJUHU
Mycosphaerellaceae knmacy Dothideomycetes, ki pi3HATBCS 32 CIEKTPOM YpaKyBaHUX
pOCIUH B Mexax poay Pinus Ta reorpapiyHUM MOLUIUPEHHSIM.

Bun Dothistroma septosporum (Dorog.) M. Morelet mia HazBoro Cytosporina
septospora Dorog. OyB BIIepIlle ONMKUCAHUN Ha COCHI 3BUYanHii (Pinus sylvestris L.) y 1911
p. I'. Joporinum 3 oxonuupb Kuea. 3apa3 BiioMo, 110 BiH 3[aT€H Ypa)XyBaTH pi3HI BUAU
cocHH y pi3HHX perioHax 3emuoi Kym. Bun Dothistroma pini Hulbary OyB onucanuii Ha
cocHi YopHii (Pinus nigra J. F. Arnold) y 1941 p. 3 teputopii CILIA. Ile# i Bua € 3HauHO
OUTbII  cHemiadi3oBaHUM 1 JOHeJaBHa OyB TMOIIMPEHUM JIMIIE Ha TEPUTOPIil
AMEpHKaHCHKOTO KOHTUHEHTY.

VY 2004 p. A. C. Yciuenko ta O. }0. AkynoB, cniBpoOITHUKY Kadeapu MIKOJIOTii Ta
¢itoimyHonorii XapKiBCbKOIOo HalioHaJbHOTO YHiBepcutery imeni B. H. Kapa3sina,
3apeecTpyBajll MacoOBE YpaKCHHsSI HAca/PKeHb COCHU KpUMCbkoi (Pinus nigra subsp.
pallasiana (Lamb.) Holmboe) na teputopii MukonaiBcbkoi Ta XepcoHCbKOi obnacTel, a
takoxk AP Kpum. ['pub-30yanuk momepeanbo OyB ineHTHU(IKOBaHUN K D. septosporum,
ajie TeHeTUYHUW aHai3 IMOKa3aB, IO HAacHpaBidl 1€ aMmepukaHcbkuidt Buia. Y 2007 p. B
xypHani "Forest Pathology" Buiiniuia crarts, n1e0ys0 ONpHIIOAHEHO 3HAX1IKY HOBOTO s
€Bpa3iiicbKOro KOHTUHEHTY HEOEe3MEeYHOro KapaHTUHHOTO 30yJaHUKa cocHu Dothistroma
pini.

[Tounnaroun 3 2008 p., okpimM YKpainu, e gitonarored OyB 3HalIeHUH y Oararbox
kpainax IIpuuopnomop’s Ta Cepenzemuomop’s: Itamii, Icnanii, Kinpi, CnoBayunni, Pocii
(Kpacnomapcekuit Kpait), Pymynii, Typeuunni, Yropuuni, Yexii, Cnosenii, @panuii Ta iH.
Uepe3 mIBUAKE PO3MOBCIOJKEHHS Ta HETaTUBHI HACHIAKH, 10 CIPUYMHIOE LEed
¢ditonarored, OyB CTBOpPEHMH MDKHApOAHMM NPOEKT s HOro JOCHIKEHHS Ta
moniTopunry COST FP 1102 «Determining Invasiveness and Risk of Dothistroma»
(cxkopouena HazBa DIAROD). Ilpore, ciig 3a3HauyuTH, IO 3 KOKHHUM POKOM OCEpEIOK
PO3BUTKY XBOPOOU MPOJOBXKYE PO3POCTATHUCH.

Hampukinui tTpaBast 2022 p. HOBUM ocepeioK po3BUTKY D. pini y HacajkeHH1 Pinus
nigra OyB BuUsiBIeHUH Ha TepuTopii YkpaiHcbkoro Iloaumns. XBopoOoro Oynum MacoBO
ypaxkeHi gepeBa Ha Teputopii boraniunoi mnam'stku npupoau "CocHa dYopHa
Tepebosnancbka" (M. TepeboBns, TepHoniabcbka 001.). OTpUMaHi JaHl JTEMOHCTPYIOTh,
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[0 XBOpoOa Mporpecye Ha TEpUTOPii YKpaiHU 1 BXKE HE € OOMEKEHOI MPUMOPCHKUMU
perioHaMu KpaiHu.

Octposcbkuii P., 'onuapenko B.
3HAXIJIKA PHYTOLACCA ACINOSAROXB. HA TEPUTOPII PIBHEHCBHKOI
OBJIACTI
JIvsiscokuul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsie, 79005, Ykpaina
e-mail: vherbarium@ukr.net

Ostrovskyi R., Honcharenko V. FINDING PHYTOLACCA ACINOSA ROXB. ON
THE TERRITORY OF THE RIVNE REGION. Information about a new locality
Phytolacca acinosaon the territory of the Rivne region is provided.

B cydacHux ymoBax Ha TepUTOpii YKpaiHU 1HTEHCHUBHO BiOYBA€ThCS MOLIMPEHHS
HOBUX AaJBEHTUBHUX BHIB. TOMy Ha CyyacHOMY eTami BHBYEHHSA O10pI3HOMAHITTS
B1I0yBa€ThCsl B YMOBax IIOOAJIbHUX KIIMAaTHUYHUX 3MiH Ta 3pOCTAIOYOro aHTPOMIYHOIO
HAaBaHTAXXEHHS, OCOOMMBO B YpOaHI30BaHOMY CepeNoBUIl. AOOPUT€HHMI KOMIIOHEHT
dbnopu nepebyBae M1 pI3HOCTOPOHHIM TPECUHTOM, BHACIOK YOT'0 PIAKICHI i MEHII CTIHKI
BUJIM BUIAJAIOTh 13 POCIMHHOrO MOKpUBY. HaToMicTh 3pocTae piBeHb CHHAHTpPOII3allil
POCIMHHOTO TIOKPUBY, AaKTHUBHO BiAOyBa€eTbcsi HOro ¢iTo3adpyAHEHHS YYXKOPITHUMU
Bunamu pocnul (IIporononosa, 1991; Ilporononosa, lllesepa, 2019). Binacue npoBeneHHs
MIEPBUHHOI IHBEHTapU3allil aIBEHTUBHUX BUJIIB € aKTyaJIbHUM 3aBIAHHIM CbOTOJICHHS.

Pin Phytolacca L. € naitbinpmmm poaoM B poauHi Phytolaccaceae, sikuii HapaxoBye
Bix 25 BuniB (Dequan and Larsen, 2003, King, 2011) go monan 35 suais (Willis, 1966). Pix
MOIIUPEHUIN MO BCHOMY CBITY, € Mail’keé KOCMOIOJITUYHUM 1 B OCHOBHOMY IMOXOJUTH 3
[liBnennoi Amepuku, 3 KiibkoMa Bugamu B Adpuui ta Asii (Dequan and Larsen 2003).
Kinbka BUJIIB KyJbTHBYIOTHCSI Ta BTIKAIOTH3 KyJIbTYpH 1 HaTypami3yloThcs (muT. 3a Borak
Martan, Sostari¢, 2016). Phytolacca acinosa Roxb. € aGOpUTEHHHM BHIOM IS TIOMipHOT
30HU cxigHoi A3il; I'iManaiB, Ounbiioi yactunu Kuraro, B’etHamy no fnonii. Brnepiie Bun
OyB omnucanuii Binbsimom PokcOyprom y 1814 pomi. byB 3aBesenuit no €Bponu
(Wyrzykiewicz-Raszewska 2009).

B niTeparypHux mxepenax HasBHa iHGopMallis npo nomupenus Phytolaccaacinosa
B KUIbKOX Kpainax €Bponu: benbris (Alien Plants of Belgium, 2015, Daisie, 2015, Q-bank,
2015), Hanis (Daisie, 2015, Q-bank, 2015), boarapis (Q-bank, 2015), Cnosenis (LeSnik,
2009), UIseuis, Benukobpurania, Hinepnanau (Q-bank, 2015) 1 ®@panuis (Daisie 2015).
Braxatoun Bug Phytolacca esculenta Van Houtte cunonimom Phytolaccaacinosa, Bua
Takox OyB 3apeectpoBanuii B ABctpii (Essl 1998, Q-bank 2015), Himeuunni (Jager et al.
2013, Flora Web 2015), UlIseiiuapii (Info Flora 2015), Yexii (PySek et al. 2012), Pymynii
(Webb and Akeroyd, 1964, Q-bank, 2015) Yropmuni (Balogh 2005) ta bonrapii (Zielinski
et al.,, 2012) (uutr 3a Borak Martan, Sostarié, 2016), IMompmi (Pliszko, Klich, 2018).
Phytolacca acinosa nHaBoIUTbCS SIK HOBUW aJBEHTUBHUU BUA JUIs diopu Xopsarii (Borak
Martan, Sostari¢, 2016) ta Ionemi (Wyrzykiewicz-Raszewska, 2009; Pliszko, Klich, 2018).

Jlia teputopii Ykpainu Phytolacca acinosa HaBouBCs SIK BUJl CHHAHTPOIHOT (uiopu
Ha TepuTopii HamionanpHoro 6oraniyHoro caxy iMeHi M.M. I'pumka HAH VYkpainu
(m. KuiB) (Iunnep, 2019), TUIst Cupenpkoro JIEH P OJIOTTYHOTO MapKy
3aranbHOepkaBHOro 3HaueHHa (M. KuiB) (I'myxoBa, Illunnep, Muxainuk, 2021), ansa
JicoctenoBoi yacTunu Kurtomupebkoi obmacti (Opnos, unnep, Bopobiios ta iH., 2021)
Ta iH. 3aranoM iHdopMalig npo nomupenus Phytolacca acinosa sik Ha TepuTopii YKpaiHu,
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Tak 1 PiBHeHcbkoi oOnacTi € QparmentapHoro. 3okpema, y HamionaneHiii Mepexi
iH(popmaii 3 OiopisHOMaHITTS (UkrBIN) € iHpopmanis pakTH4HO PO OJUH JOKAIITET 3 M.
OcTtpora PiBHeHCHKOI 0051acTi y ikoMy ocoounu Phytolacca acinosa 6ynu chotorpadoBaHi
y 2019, 2021, 2022 poxax. Hamu By BusiBiieHui JokaiTeT ‘“PiBHEeHChKa 001, PIBHEHChKHIA
p-H, c¢. CmaciB, ~ 2 KM. Ha TMiBJA.-3aXil, Ha y30iuui moporu. VH 4276. 30.07.2022 p.
l'onuapenko B. 1.”. 3anumaerbcsi akTyadbHUM 3aBJaHHSAM JTOCHIKCHHS XOpOJIOTii
Phytolacca acinosa na teputopii Ykpainu.

Cko0eanb H., Moiicienko 1.
BIIJIMB 3EMJIEKOPUCTYBAHHS HA BIOPI3BHOMAHITTS CTAPUX LIBUHTAPIB
XEPCOHCBKOI OBJIACTI
Xepcoucovkuii 0eparcasrull yHigepcumem
gyn. lllesuenka, 14, m. Isano-@pankisecvk, 76018, Ykpaina
e-mail: skobel2015@gmail.com

Skobel N., Moysiyenko I. IMPACT OF LAND USE TO BIODIVERSITY OF OLD
CEMETERIES OF KHERSON REGION. Changes in natural landscapes lead to the loss of
a significant part of biodiversity. The growing environmental crisis makes biodiversity
research even more necessary, especially for ecosystems threatened by land-use change.
Impressionable ecosystems include cultural heritage sites such as kurgans, old settlements
and old cemeteries.

Herpanaiiis  O010pi3HOMAHITTS BH3HAHA OJHIEID 3 TMPIOPUTETHUX TI00ATBHUX
€KOJIOTIYHUX TPOOJIEM JIFOJICTBA, IO 3aJ0KyMEeHTOBaHO B KOHBEHIIT po O10p13HOMAHITTS
(Pio-ne-Kaneitpo, 1992). [lns 30epexxkeHHss OIOpI3HOMAHITTSA, W0  3aJIMLINIOCH,
HAJ3BUYallHO BaXXJIMBO BHSBUTU Ta 3aXWUCTUTU MPUPOAHI MICHS ICHYBAaHHS 3 BHCOKOIO
npupoaooxoponHoi miHxictio (Loki et al., 2019). Ha crapux kmanoBumiax IliBHiYHOTO
[IpuuopHomop’s, sKi 3akinafanucs Ta/abo MOONM3Y SKUX € LUIMHHI CTENOBl JUISHKH
30epircs CTENOBUN POCIMHHUI TOKPUB, BKIIOYAIOYM PIJKICHI BUIM, YTPYNOBaHHA Ta
O6ioronu. CrnewianbHi  JOCHKEHHS  HampaBiieHI Ha  30€peXeHHs  MPUPOJHOTO
010p13HOMAHITTS IBUHTAPIB B YKpaiHi paHille He MPOBOAUIHUCS.

Bxxe cpborogHi, 3a HAIMMHM CHOCTEPEKEHHSAMH, JIOAUHA HEPIAKO CHpUsE
30€peKEHHIO MPUPOAHOrOo  OlOPI3HOMAHITTS HAa CTApUX LBUHTAPAX, HANPUKIA,
BHUpPOILYBaHHAM (200 3aJMIIEHHSM) MMOOJIM3Y MOXOBaHb MICIEBUX POCIUHH, L0 CTUXIHHO
POCTYTh Ha CTapuXx KJIaJOBHINaX (OCOOJMBO TapHI CTEMOBI POCIMHHU, 30Kpema 1e: Stipa
capillata L., Ficaria calthifolia Rchb., Iris pumila 1, Ornithogalum kochii Parl, Vinca
herbacea Waldst. & Kit, Viola odorata L. Tomo). 3aBasku 1IbOMY BOHU MAalOTh IIIAHC
nomuputucs 1 BuxuTH (Moysiyenko et al., 2021 A, B).

30epeXeHHs CTENOBOI POCIMHHOCTI Ha CTAPUX LBHUHTAPAX 3aJEKUTh B MEPILY Yepry
B1Jl KyJbTYpaJdbHOTO JOTJISATY 32 MOTHJIAMH, a TaKOK HAsBHOCTI BUKOIIYBAaHHs, BUIIACY,
MOKEeXX Ta CTaHy BUKOPUCTAaHHs KJajoBuIIa (3akuHyTe/mitoue). HalOinpn mo3uTUBHUN
MposAB, JUIsl 30€peKeHHsI CTENOBOI (UIOPH MalOTh 3aKMHYTI LIBUHTapi, OCKUIBKM Ha HHX
BIJICYTHS aKTHBHa aHTpomoreHHa misiapHICTH (Skobel et al., 2022). JlokanbHa Tpaauilis
JOTJISIAYy 3a IBUHTApSIMHU Tependadae oOcamyBaHHS MOTHI B XOJI SIKOTO YacTKOBO
3HUIYETHCSI POCIMHHUN TMOKPUB, B TOMY YHCII 1 CTENOBI POCIMHHM, a TOMY HEOOXIiTHO
MpomnaryBaTi MPUPOAOOXOPOHHY IIHHICTh CTapUX LBHHTApIB, 3 METOI 3MIHUTH IO
TPaIUIiI0 Ta 3alpolOHYBAaTH TaKWUW THUIN JOTVISIAY Ta pPEeKOMEHJaIlli Kl O Chpusuiu
30€peKEHHIO CTETIOBOTO POCIMHHOTO MTOKPHBY.
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OTpuMaHi pe3yJbTaTu MIAKPECTIOTh (QIOPUCTUUHY CHEUM(IKY Ta I[IHHICTh CTapUX
KinagoBuil. BoHu wMornmu O BiAirpaTd BaxJIMBY poJib y 30€peKeHHI CTENOBOIO
(bITOPI3HOMAHITTS Ta JaTH MEPCIEKTUBY I MaHOYTHIX 3aXO/IB 3 BIIHOBJIECHHS CTEIY

XapbkoBa O., 3a0010THA A.

[MEPIITA BEPUDPIKOBAHA 3HAXIJAKA 'PUBA PERONEUTYPA SCOPARIA
(SCHWEIN.) CARMARAN & A.I. ROMERO HA CARAGANA ARBORESCENS LAM.
Xaprxiscokuu nayionanvHui yHigepcumem imeni B. H. Kapa3zina
matidan Ceoboou, 4, m. Xapkie, 61000, Ykpaina
e-mail: kharkovaya29@ukr.net, epictyn@gmail.com

Kharkova O., Zabolotnia A. FIRST VERIFIED RECORD OF FUNGUS
PERONEUTYPA SCOPARIA (SCHWEIN.) CARMARAN & A.. ROMERO ON
CARAGANA ARBORESCENS LAM. As a result of microscopy, the study of pure cultures,
and molecular genetic analysis (nucleotide sequences of the ITS region), the fungus from
the branches of Caragana arborescens was identified as Peroneutypa scoparia. This is the
first registration of the species on this adventive plant.

Caragana arborescens Lam. (kaparana JepeB'sHHCTa a00 >KOBTa akailis) —
JTUCTONAAHUN OaraTOpiyHUil yarapHuk abo HeBeluke nepeBo 3 poauHu bobGoBux. Ils
aJIBEHTHBHA pPOCIIMHA MOX0IuTh 3 TepuTopii CxiaHoi Ta LlenTpanbHoi A3ii, a 1o €Bponu
Oyna 3aBe3eHa 1 BIJITOMl TPAIUIAE€ThCA y IUITYYHHX HAaCaJKEHHSX, 30KpeMa y JICOCMYyTax.
['pubwu, acomiitoBani 3 C. arborescens nociimkeni nyxe cnadko. baza nanux ARS mictuth
iHdopmManio Jumie npo 75BuAiB rpuliB Ha LbOMY CcyOCTpari, Aeski 3 SKUX Oyiu
3apeecTpoBaHi JUIIE HA KaparaHi.

Cymuactuii tpub Peroneutypa scoparia (Schwein.) Carmaran & A.l. Romero
HaJeXuTh 10 poauHu Diatrypaceae 3 mopsiaky Xylariales, kmacy Sordariomycetes. Bin OyB
onucanuii y 1822 p. amepukancbkuMm Mikosorom JI. JI. ¢on IIBeliHileM miJ Ha3BOIO
Sphaeria scoparia. Buj XapakTepu3yeTbCsi 3aHYpPEHHUMHU B CTPOMY CKYIUEHUMH
MEePUTEIIIMU 3 Jye JOBTMMHM BHUBIAHHUMHU IIUAKaAMU Ta JpIOHMMHU aJaHTOIAHUMU
ackocrniopamu. ['pu6 nounHae po3BUBATUCS SIK MAPA3UT Ha TUIKaX JMUCTIHUX MOPiA AepeB, a
3aBepIIye BKe K canpoTpod Ha iX perTKax.

Crin 3ayBakKWTH, 10 €yTUIOIAHI TpUOW € MOBOJI CKIaAHUMHU y Bu3HaueHH1. Cepen
HUX ONHCAaHO YMMAJIO BU[IB-IBIMHUKIB, TOMY JUIsl iX BIIEBHEHOI iJeHTHIKaIli OakaHO
BUKOPUCTOBYBATH MOJIEKYJIIPHO-T€HETHUYHI METO/IH.

Hamu gocnimkyBaBcst repbapHuil 3pa3ok, 310panuii y :koBTHI 2021 p. y mITy4HOMY
Haca/pKEeHHI KaparaHu y cyOopi Ha jiBomy Oepesi IleueHi3bKOro BOAOCXOBHINA (OKOJL.
c. 3apiune, BoBuaHcbkuii p-H, XapkiBchbka 0071., YkpaiHa). CriouaTky HaMu OyJi0 BUALICHO
YUCTIKYJIbTYpH Tpuba Ha mTyuyHe noxuBHe cepenoBuiie CYA. Koinonii Oynu okpyrioi
dbopmu, 3 pIBHUMHU KpasMH Ta MyXHACTUM OLTUM MIIIENIIEM; IEHTpaJIbHA YaCTHHA KOJIOHIT 3
yacoMm HaOyBajia IMMYACTO-CIpOTO 3a0apBJICHHS, a MOTIM TEMHIIIaNa 10 OJIMBKOBO-YOPHOTO
1 yTBOproBajia mikHiAM. [Ipy MIKpOCKOMYBaHHI CHOCTEPIraJucs HEYHCIEHHI KOHIIIT
BUJIOBKEeHOI popmu. s 11eHTudikamii KyibTyp HaMu OyJI0 BUKOPHCTAHO MOJIEKYJISIPHO-
TEHETUYHUN METOJ JOCIIKEHHS, a caMe aHalli3 MOCiOBHOCTEN HyKiIeoTuaiB B TeHi ITS,
mo Kkoaye Many cyoomunuio pudocomanbHoi PHK. Buminenns, ammmigikamio Ta
enekrpodopes JHK mnpoBoamnm Ha 0a3l kadeapu wikosorii Ta (PITOIMYyHOJIOTI
XapKiBCbKOro HalioHanbHOro YyHiBepcutery imeHi B. H. Kapazina, a cexBeHyBaHHs
3MIACHIOBAJIM HA KOMEpUIWHIA ocHOBI B kommaii «Macrogen» (Hinepnanau). Anaini3
OTPUMaHUX MOCIIIOBHOCTEH MPOBOAMIN 3 BHUKOPUCTAHHSAM BinKpuToi 6a3u maanux NCBI
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Nucleotide Database. Bin 103BoMMB BU3HAYUTH KyJIbTYpu K Peroneutypa scoparia. lle
JOBOJII TMOUWIMPEHUH BHJ, Bigomuil 3 KpaiH Adpuku, €spomnu, IliBnennoi ta IliBHiuHOT
Awmepuku, ane Ha Caragana arborescens 10 IIbOTO Yacy BiH HE OyB BIJJOMHIA.

Bonsitn Peroneutypa scoparia 3 YKpainu 30epiraloTbCsi B KOJICKI[IT YUCTUX KYJIBTYP
kadenpu mMikosorii Ta GpiToiMyHoJIOT1i XapKiBChKOTO HAIllIOHAJILHOTO YHIBEPCUTETY iMeH1 B.
H. Kapazina i OyayTh BUKOpPUCTaH1 JUIs TIOIATBIITNX TOCIIKEHb.

I03uk M.
OCOBJIMBOCTI ITPOPOCTAHHSA HACIHHA GYPSOPHILA THYRAICA KRASNOVA
(CARYOPHYLLACEAE) BHACJIIJOK IIEPEJIIOCIBHOI 11
MAJINX 103 y-OITPOMIHEHHA
Kawm ’saneywv-Ilodinscokuii Hayionanvrull yHisepcumem imeni leana Ozienka
syauysa Ozienka, 61, Kam'aneyo-Ilodinbcokuii, Xmenvnuyvka oonacme, 32301, Yrpaina
e-mail: yuzyk.mykola@gmail.com

Yuzyk M. CHARACTERISTICS OF GYPSOPHILA THYRAICA KRASNOVA
(CARYOPHYLLACEAE) SEED GERMINATION AS A RESULT OF PRE-SOWING
SMALL DOSES OF y-IRADIATION. Pre-sowing y-irradiation of the seeds of the rare
species G. thyraica was carried out (doses of 5 Gy, 15 Gy, and 30 Gy). Germination, vigor
and stages of seed germination were analyzed. Measurement of the length of the root and
the total length of the seedlings showed slight deviations in their size and speed of
development. In all variants, a low intensity of seed germination is observed. The
stimulatory effect of y-irradiation on seed germination and germination energy was noted.

JIOCHiPKEHHSI PapUTETHOI KOMIIOHEHTH 30CEpeDKEHE SK Ha PO3KPUTTA TNPUYHH
OOMEXEHOro MOLIMPEHHSI TaK 1 MOXJIMBOCTEHM ajanTauii pociauH A0 3MiHeHHX yMoB (KoOis,
2010). Bimomo, 1m0 4YacTto OaHI 1 Ti K JO3M 10HI3YIOYOTO OIPOMIHEHHS BHKIIMKAIOTh
JlaMeTpaibHO MPOTUIIEKH] BIAMOBIl Y PI3HUX OpraHi3miB. Y 3B'SI3Ky 3 MM Ba)XJIMBO 3'ICYBaTH,
K Y-OIPOMIHEHHSI HACIHHSI B MAJIUX J103aX, TO3HAYAETHCS Ha MOJAJIBILIOMY PO3BUTKY POCIIMH Ha
MOYaTKOBUX eramax oHroreHedy. O0’ekrom pocnimkeHHs: € Gypsophila thyraica Krasnova —
PIIKICHMIA TOMUILCbKMIA eHaeMiuHuid Buja, pemikr (YepBona kuura Ykpainw, 2009).
Po3MHOEHHST pOCHMH B1IOYBa€ThCA BUKIIFOYHO T€HEPATUBHUM CIIOCOOOM, TOMY aKTyalbHUM €
aHaJIi3 BIUIMBY PI3HMX YAHHUKIB HA HACIHHEBE BIITBOPEHHS BUJTY.

Mertoro gociikeHHs OyB aHai3 0COOIMBOCTEN mpopocTaHHs HaciHHA G. thyraica 3a
YMOBH TEPEANOCIBHOIO Y-ONMPOMIHEHHS MaluMu jo3aMd. HaciHHeBUH MaTepian BHIY
BiniOpaHo B yMoBax 3aka3Huka «BepOenpki ToBTpn» (XMenbHHUIbBKA 0O0IACTB).
OnpomiHeHHsT HaciHHS mpoBoguiauM Ha YycraHoBli «MccnepoBarens PX-y-30» ramma-
kBanTamu (C) (HaykoBo-jocmigauii iHCTHTYT XiMii mpu XapKiBCbKOMY HAIlOHANEHOMY
yHiBepcuteTi imeHi B.H. Kapasina). IloTyxkHicTe no3u mxepena craHoBuwia 36 ['p/xs.
3aranoMm mnpoanainizoBaHo 200 HaciHUH, K1 po3noAuieHi no 50 mr. y 4 BapiaHTH 3 pPi3HOIO
no3oto ompominenns: B. 1 — 5 I'p, B. 2 — 15 I'p, B. 3 — 30 I'p, B. 4 — xoHTponbHa
HEONmpoMiHIOBaHa rpyna. JlabopaTopHy CXOXICTh Ta €HEprilo MPOPOCTAaHHS HACIHHA
BHU3HAYAIM METOJOM IHPOPOIIYBaHHS B JaOOpaTOPHUX YMOBax 3a 3arajbHONPUIHITUMU
Metonukamu (@ipcoBa, 1978; Hikonaera, 1985; Kanencbka, 2011). Ekcniepument tpusas 14
IHIB, Y KO)KHOMY BapiaHTi LIOJHS MiAPaXOBYBAJIM KUIBKICTh HOPMAJbHUX Ta aHOMAaJbHHUX
MPOPOCIIMX HACIHWH; Ha 4-5-6 AH1 BUMIpIOBajach TOBXKMHA KOPEHS 1 IPOPOCTKIB.

[lin wac mnpopocranHs HaciHHS (. thyraica cnoctepirand N'STh €TalliB:
BOJOINOTJIMHAHHS; HaOyXaHHS; pICT TMEPBUHHUX KOPIHIIIB; PO3BUTOK MPOPOCTKA;
CTaHOBJIEHHs TpopocTka. [IpopocTtanHsi ompomiHeHoro HaciHHA y 1, 2, 1 3 BapiaHTax
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noyasocs Ha 5- JeHb 3 MOMEHTY 3aKja/JlaHHs E€KCIEepHUMEHTY, Y YE€TBEpTOMY BapiaHTi —
HEONPOMIHEHE HACIHHSI TI0Yajo MPOPOCTATH JIMIIE Ha 8 JMeHb. 3arajibHa CXO0XICTh HACIHHS
Oyna HU3bKOI0 Yy Bcix BapiaHtax: y l-my — 10%, y 2-my — 18%, y 3-my — 24%, y
KOHTPOJIBHIN TpyIli, sSika HE OMpOMIHIOBaNacs, HaHIK400 — 8%. Halllnbpina KiTbKICTh
MpOpOCIuX HACIHMH 3adiKcoBaHa Ha 7-W JIeHb MICIs IMOYATKy eKcHepuMeHTy y 1 1 2
BapiaHTax, ToAl sK y 3 1 4 Bapiantax — Ha 10-ii. Jlayi mpopocTaHHS HOBOTO HACIHHS
MPaKTUYHO He criocTepiranocs. EHeprist mpopocTaHHs HACIHHS OOUMCITIOBAIACs y BIJICOTKAaX
710 BUCISIHOT TpoOu Ha 5-i 1eHb y KO)KHOMY BapiaHTi. Y 1 BapiaHTi BoHa cTtaHoBuiIa 2%, y 2
1 3-my — 12%. BumiproBaHHs TOBXUHHU KOPEHS MPOPOCTKIB MMOKA3aJI0 HE3HAYHI B1IXWICHHS
B pO3Mipax 1 MIBUAKOCTI PO3BUTKY POCIUH Yy PI3HUX BapiaHTaX OMPOMIHEHHS.

3arajgoM y BCiX BapiaHTaX CIIOCTEpPIra€TbCsl HU3bKA IHTEHCHUBHICTH MPOPOCTAHHS
HaciHHA. BigMi4eHO CTUMyJOO4Y [il0 Y-ONPOMIHEHHS Ha CXOXICTh Ta EHEpriko
MPOPOCTAaHHS HACIHHS, MPOTE MJs OCTATOYHMX BUCHOBKIB HEOOXITHHUM € TMPOJOBXKCHHS
JOCITIJIPKEHDb B JICKITHKOX MTOBTOPAX.

I03bBak X., OginnoBa A.
BUJIOBUI CKJIAJ] TPAB’SHUX POCJIMH BOTAHIYHOI'O 3AKA3HHKA
«YPOUMIIE YI'PUHIB»: ITOITEPEJHI JAHI
JIvsiscokuul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: tyhakristina@gmail.com

Yuzvak K., Odintsova A. SPECIES COMPOSITION OF HERBAL PLANTS IN
THE BOTANICAL RESERVE "UROCHYSCHE UHRYNIV": PRELIMINARY DATA.
Uhryniv tract is a part of the Buda general zoological reserve of local significance in
Ukraine. It is located near the Uhryniv village, to the southwest of Pidhaitsi, Ternopil
district, Ternopil region. Totally 80 species of herbaceous plants from 35 families of early
spring flora and spring-summer flora were identified and mapped. Among them, the
species-richest are Ranunculaceae, Asteraceae, Caryophyllaceae, Fabaceae, Lamiaceae,
and Plantaginaceae families. Six rare species from the Red Book of Ukraine were found.

Boraniunmii 3aka3HUK MICIIEBOTO 3HaUYCHHS "Ypouniie YrpuHiB" BXOAUTH 0 CKIaTy
3araJbHO300JIOTIYHOTO 3aKa3HUWKa MicIeBOro 3HaueHHs "bypa", skuil po3milieHud Ha
teputopii Tepuominbebkoro Omnumis. Onuwis — AaBHOPYChbKa Ha3zBa 0Oe3iicux abo
MaJIOJICUCTUX PIBHUHHHUX TEPUTOPINA 3 POAIOYMMH IPyHTaMH B MEKax JICOBUX 30H, fKl
3/JaBHa BUKOPUCTOBYBAJIUCA M1 OpHI 3emuti. Tepuropis 3akasnuka "byna" miomero 398 ra
po3ramoBana Mk M. [ligraiiui ta cenamu Pyanuku 1 MyxuiiB TepHONIIBCHKOTO pailony
TepHoninbebKoi 06IACTI.

boraniunmii 3akasHuk "Ypouuine YTpuHIB" poO3TallOBaHUN HaA TEPUTOPIl cena
YrpuHiB. YTpPUHIB — HEBEJIHMKE CEJIO, pOo3MilleHe Mo o0maBox Ookax nursaxy I[liaraiii—
3aBaniB, 3a 3 KM Ha miBAEHHUHN 3axin Bix M. [ligraiimi. YrpuniB Bigomuii me 3 1515 poky,
30kpema 3ranayetrhesi y mpani M. Hemseenki "IloBar Iloaraenki", Bunmaniit y 1896 pori.
Tepuropist YrpuHoBa ropOUCTO-TICUCTA, 3 BEIUKOIO KUIBKICTIO JDKEpEN, IO yYTBOPIOIOThH
notik S0nyHiBKa, skuil Outst c. 3aBaymoBa BHagae y piuky 3osora Jluma. dnopuctuyHi
JOCIIJIPKEHHS B OKOJIMIIX YTPUHOBA paHillle He MPOBOAWINCH, TOMY METOIO0 HAIIOi poOOTH
OyJ0 BCTAaHOBUTHU BMJIOBUH CKJIaJ PAaHHbO-BECHSHUX TpaB SHUX POCIUH Ha TEPUTOPIT
ypouMIlla Ta AOMOBHUTH 1HGOPMAIIIFO PO TX MOLIUPEHHS.

Hocnimxenus ¢unopu nposogwin y 2021-2022 pokax 3 Oepe3Hs IO YEpBEHb
MapIIpyTHUM MeTonoM. Buau inentudikyBanu 3a “BuszHauHuKOM pociuH YKpainu”
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(1965). [ani mnpo 3HaxiAKM BHIAIB 3 TMPUB’A3KOI0 J0 TeorpadiuHuX KOOpAUHAT
3aBaHTaXyBadu B  0azy  gaHux 3  BuBUeHHsS  OiopizHoManiTTs  UkrBIN
(https://ukrbin.com/show_user.php?uid=1803). UkrBIN — namionansHa Mepexa iHbopmariii
3 O10p13HOMAHITTS, SIKa MOEJAHYE Ta aKyMYJIIO€ 3yCHIUIs 010J10T1B, HATYPaJIiCTIB-BOJIOHTEPIB,
amaTopiB, IO LIKABIATHCS ab0 MOCHIIKYIOTh HPUPOLY Ta JIOMOMAaraloTh 30MPAaHHIO Ta
aHaJli3y MepBUHHOI iHGOpMallii po MomupeHHs BUIiB uopu, hayHu ta MikoOioTH (Cuyax,
IOnaxkog, 2019).

Ycboro BUSBICHO y KBITYy4OMY CTaHI Ta 3akapToBaHO JokamiTetu 80 BHUIIB
TpaB’SIHUX POCIWH PAaHHBOBECHSHOI Ta BECHSIHO-JIITHHOI (priopu. HailOimpmn unucensHUMEU
POMHAMH B YKJIAJICHOMY CIUCKY (JIOPUCTUYHMX 3HAXIAOK € poauHu Ranunculaceae (8
BUJIB),Asteraceae, Caryophyllaceae, Fabaceae, Lamiaceae Ta Plantaginaceae (no 5
BuaiB).Bin 1 10 4 mpenacTtaBHUKIB BUSIBICHO 3 29 poauH MOKpUTOHACIHHUX (Adoxaceae,
Amaryllidaceae, Apiaceae, Apocynaceae, Aristolochiaceae, Asparagaceae, Boraginaceae,
Brassicaceae, Campanulaceae, Cistaceae, Cyperaceae, Dipsacaceae, Euphorbiaceae,
Fumariaceae, Geraniaceae, Liliaceae, Linaceae, Myrsinaceae, Onagraceae, Orchidaceae,
Orobanchaceae, Poaceae, Polygalaceae, Polygonaceae, Primulaceae, Rosaceae,
Rubiaceae, Santalaceae, Urticaceae).

3HaliIcHO JIOKAIITETH IIeCTH BUIIB, SKI 3aHeceHi A0 UYepBoHOI KHUTH
Ykpainn(2009), a came: Galanthus nivalis (Amaryllidaceae), Lilium martagon (Liliaceae),
Neottia nidus-avis (Orchidaceae), Platanthera bifolia (Orchidaceae), Sesleria caerulea
(Poaceae) ta Pulsatilla patens (Ranunculaceae).
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I'EHETUKA TA BIOTEXHOJIOI'TA
GENETICS AND BIOTECHNOLOGY

Bbarpiiuyk K., Ocram 1.
POJIb TEHA MHOXXUHHOI CTIMKOCTI ydfJ2 Y CUHTE3I JIAHJIOMILIMHIB
JIvsiscokuil HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail:bagriichukkate@gmail.com

Bahriichuk K., Ostash I. ROLE OF A MULTI-DRUG RESISTANT GENE ydfJj2
in LANDOMYCIN BIOSYNTHESIS. A gene overexpression method is one of the main
tool for activation of silent clusters or improvement of a level of biosynthesis of secondary
metabolites. We explored an effect of overexpression of gene ydfJ2 on a biosynthesis of
landomycins. An additional copy of the gene increases the level of landomycin biosynthesis
compared to wild type and improves resistance to landomycin in S. cyanogenus A2.

Bakrepii pomy Streptomyces Bxe 0Oarato HECSITWIITh € OJHUM 3 OCHOBHHX JDKEPET
BOXIMBUX CIONYK, 30KpeMa aHTHOIOTUKIB. Streptomyces cyanogenus S136 € mpupomHiMm
MPOAYIIEHTOM BTOPMHHUX METAOOMITIB  aHTYIMKIIHOBOI TPUPOAM —  JIAHAOMIIIHHIB.
CTpyKTypHOIO OCOOJMBICTIO JIAHJIOMILIMHIB € JOBIHM BYTJICBOJHEBHM JIAHITIOT, KU YTBOPIOE
TJIKO3UIHUN 3B’SI30K 3 arJIIKOHOBMM (PparMeHTOM-rekco30r0. 3okpema LaA ckimanaerscst 3
YOTUPHOX 3aiuiKiB D-omuBo3u 1 aBox L-pomunosu. I'enom S. cyanogenus S136 mictuth
KJiactep retiB 6iocunTe3y LaA, B Mexkax sIKOTO J1Ba reHu, lan/ Ta lanK, 3a/isHi y €KCIIOPTI LHOTO
aHTUO10THKA 3 KIIITUH MpoayLeHTa. [IpoTe 11l reHn He € KITFOYOBUMHL.

3 HeomyOJiKOBaHUX JAaHUX BiOMO, MmO reH XNR 2104 3anmisHUNl y MHOXUHHIN
ctiikocti  S. albidoflavus g0 aHTHOiIOTHKIB, 30KpeMa JaHAOMIIMHIB. Y TeHOMi S.
cyanogenus S136 Hamu BusiBjieHO TeH ydfJ2 - optomor rena XNR 2104, po3ramoBaHHiA
1o3a MexaMu Kilactepy 010CuHTe3y JaHIoMIIuHIB. ['eH ydfJ2 HanexxuTth 10 MpeICTaBHUKIB
ponunu MMPL, ¢yHkiis SKuX MOKM 110 HEBIAOMA, ajie, HMOBIPHO, BOHU OEpyTh y4acTh Y
TPaHCHOPTYJIITIIIB.

S. cyanogenus A2 - mitam y SKOTO BUAAJICHI TeHU-Tapanoru lanJ 1 s136 3375, ski
3a[isiHI Yy TPaAHCIOPTI JIaHAOMINMHIB. Jleneris 1uxX TpaHCHOPTEpiB MPU3BOAUTH 10
3MEHILIEHHS KUTTE3AATHOCTI WTamy S. cyanogenus A2 3a pepmenTaTuBHUX yMOB. Hamu
CKOHCTpyiHoBaHo mTamMuS136 TaA23 Hangekcnpecietro rTeHa ydfJ2. B pesynbraTi
dbepmeHTallii, eKCTpakiii Ta TOHKOLIApOBOi XpomaTtorpadii 3’scyBaiu, IO BBEICHHS
J0JaTKOBOI KoMii reHa ydfJ2 niasuinye piBeHb cuHTe3y JIaA y mrami nukoro tumy S136 Ta
301IbIIYy€E CTIMKICTh 0 JaHAOMILMHIB y MyTaHTiA2. IIpoTe Hajaekcmpecis LbOro reHa y
mTamax JUKoro tumy uu S. albidoflavus He Masna BIUTMBY Ha CTIMKICTh JI0 JIAHIOMIIIUHY A.

I'opinb M., Copounncbka X., Tkauyk M., Mariiuis H.

OLIHKA PIBHS TPUALIWJITJIIIEPUAIB ITP METABOJITYHOMY CTPECI
Y MYTAHTIB 3A TEHOM SWISSCHEESEDROSOPHILAMELANOGASTER
JIvsiscokuul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: marja.gorn(@gmail.com

Horin M., Sorochynska Kh., Tkachuk M., Matiytsiv N. ASSESSMENT OF THE
LEVEL OF TRIACYLGLYCERIDES UNDER METABOLIC STRESS IN SWISS
CHEESE GENE DROSOPHILA MELANOGASTER MUTANTS During starvation,
lifespan sws’ mutants was shorter than when they were fed normally. And since SWS is a
phospholipase, we hypothesized that it might be involved in triacylglyceride storage. We
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compared the change the TAG level in control flies — OregonR, mutant flies— sws’, miRNA
mutants — miR966""%, miR281"%°/ during starvation and normal feeding. Our data show that
during starvation, the level of triglycerides decreases in control flies — OregonR, as well as
in miRNA mutants — miR966'*”, miR281'*°/. However, there is no difference inmutant
flies—sws’. This indicates that the triacylglycerol hydrolysis process is damaged in sws’.

Swiss cheese Drosophila melanogaster Ta Patatin like phospholipase domain
containing 6 Homo sapiens — TEHHU-OPTOJIOTH MYyTallld B SKHX 3JaTHa BHKJIHKATH
HeHpoAereHepaTUBHI IOPYIICHHSA. MeXaHi3M BUHHMKHCHHS TaKUX HEHpoOJercHepaliili Ha
JaHUM Yac € He BimoMuM. Tomy Drosophila € aygoBuM 00’€KTOM I BHUBYCHHS III€l
npoOaemMu, 30kpema Oe3nocepennbo PyHkIri 6imka SWS.

TorepeaHbo GyiI0 MOKa3aHO, 10 MYTAHTH Sws' € YyTIMBHMH JIO TOJOAyBaHHS. 3a
BIJICYTHOCTI MOXUBHUX PEUOBUH IXHS >KUTTE3JATHICTH PI3KO MAJa€ MOPIBHIHO 3 JUKUM
TunoM. I'onoayBaHHs € BaXXJIMBUM JIIETUYHUM CTPECOM, SIKUW MepeBipsi€ 3aTHICTh TBAPUHU
MOOLTI3yBaTH 3aMacy MOKMBHUX PEYOBUH ISl BUKUBAHHA. ToMy MU puItycTuiu, mo SWS
MoOke OyTH 3airydyeHuid B oOMiHi Tpuanuirainepunis (TAD).

V poGoti BukoprcTaHi minii: OregonR, sws'(m06’s3u0 Hagaxa mpod. JI. Kpeumap);
58910, 58947 Bzari 3 Bloomington drosophila stock center (CILIA). Jlns cTBOpeHHST yMOB
MeTaboIIYHOrO CTpecy MU BimOupanu 4-6 NeHHUX caMlliB 1 MepeMilllaid Ha MpoOIipKH 3
araposHuMm cepenoBuieM (1% arapo3u) 10 SKOro J0JaBaIM JTUCTUILOBAHY BOdY. SIK
KOHTPOJIb, 3aMICTh BOAM, MU JojaBanu po3uuH (10% caxaposa, 1% ApiKHKOBUN €KCTPAKT).
[licma 5 n10 Takoro 3roJOBYBaHHS BIIOMpaIM WUl Tila MyX 1 3aMOpPOXKYBaIH IS
nojanbmoro anamsy. Bmict TAIT Mu Bu3HaAuanu KOJOPUMETPUYHUM EH3UMATHYHUM
croco6oM. OTpuMaHuil MOKa3HUK MPUPIBHIOBAIM JIO PIBHS KUIBKOCTI OlJIKa B 3pa3Ky, SKUH
BHUMIpPIOBAJIK 3a MeTo1oM bpendopaa.

OCKUTBKH TOJIOAYBAHHS 1€ METAa0OJIIYHUI CTpec, MU BUPILININ NEPEBIPUTH PIBEHb
TAI' TakoXX y MyTaHTIB miR966/%% 1a miR281'%Y , K1 3TIAHO 3 MOMEPEeAHIX TOCIIIKEHb
perymoroTh piBeHb MPHK sws.

V ocobun mukoro Tuiy — OregonR, y mytantiB miR966'5° ta miR281'X°! pisens
TAI, gk 1 ouiKyBaJOCh, MpPH TOJOAYBaHHI 3MeHIIyBaBcd. Lle CBIQUUTH MpO 3AaTHICTH
0COOMH 3a3HaueHux JiHIA BUKOpuctoByBaTH TAI mpu ronomyBanHi. Toni SIK y MYyTaHTIB
sws'piBens TAT 3aIHIITaBCs BUCOKHM 3a BCIiX YMOB.

TakuM uyMHOM, Halll JaHl CBIIYaTh MPO MOpyLIeHHs mpouecy rigponizy TAI y
MYTAHTIB sws’.

Kpapuuk I'., l'oay6 H.
BIUIMB CYMIIII TAYPUHY TA N-AHETUJILWUCTEIHY HA TPUBAJIICTD XXUTTSA

TA PYXOBY AKTUBHICTb V JUCTPOD®IHOBUX MYTAHTIB
DROSOPHILAMELANOGASTER
JIvsiscoruu nayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo 4, Jlvsig, 79005, Ykpaina
e-mail: galia5588com@gmail.com

Kravchyk H., Holub N. THE INFLUENCE OF TAURINE AND N-
ACETYLCYSTEINE MIXTURE ON LIFE SPAN AND LOCOMOTIVE ACTIVITY IN
DROSOPHILA MELANOAGASTER DYSTROPHY MUTANTS. The effect of two
antioxidants mixture 0,1% taurine and 1% N-acetylcysteine, during adult feeding of
Drosophila melanogaster dystrophy mutants DysDf//Tm6,Tb was studied. It was shown that
the use of this mixture leads to increasing in 1,8-2,2 times of locomotor activity on 1-3™ and
10-12"™ days of imago’s life and to increase of life span indexes in the second half of life.

M’si30Ba nuctpodis JlromeHa — e crnajgKoBe 3aXBOPIOBaHHS, 3yMOBJICHE MYTaIlisIMU
B TreHl JUCTpodiHy, SKUH 3HAXoAuTbcd B X-Xpomocomi. BincyTHicts auctpodiny
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MIPU3BOJUTH JI0 JETeHepallii Ta 0CIa0JIeHHs CKEJIETHUX M’ S31B, 110 3 YaCOM MPHU3BOJIUTH 10
cMmepTi xBoporo. JIiKyBaHHSI IIbOTO 3aXBOPIOBaHHS CbOTOJHI B1AOYBA€THCS TOPMOHAIBHO
(mo mae meBH1 MOOIYHI edexTH) abo 3a JOTOMOTOK METOJIB BHCOKOBAPTICHOI T€HHOI
tepamnii. ToMy nomyk epeKTUBHHX 1 HEJOPOTUX MpenapaTiB, Kl O BIATEPMIHYBaJIU MOSBY
JereHEepaTUBHUX 3MIH y M’Si3aX — aKTyaJbHMM HampsMm Jociiipkenb. OcoOnuBa yBara
NPUAUISETBCS JIIKAPCHKUM TpernaparaM — aHTUOKCUIAHTAM, OCKUIBKM TpU M SI30BiH
aucTpodii BIAMIYEHO MiABUIIEHUN PIBEHb BUIBHUX paaukaiiB. TaypuH — 1e cipkoBMICHA
aMIHOKHUCIJIOTA, $Ka Ma€ AaHTUOKCHUIAHTHY, IMYHOMOIYJSTOPHY, TaJlbMy€ IIiJIBUILIEHHS
KOHIICHTpAIIll XO0JICCTEpHHY B KpoBl. BBeleHHS TaypuHy IOKpamrye (QyHKIi CKEJIETHHX
M’s31B. N-anetunnuctein (N-ALl) — Tion, monmepeIHUK aMiHOKHCIOTH L-tincreiny. OcHOBHaA
poabs N-All moB’s3aHa 3 MOr0 aHTUOKCHUJAHTHOIO Ta IIPOTH3ANaJILHOK aKTHUBHICTIO, IO
CIpHsi€ MATPUMII KIITUHHOTO OKUCITIOBAJIbHO-BIAHOBHOTO AMCOANaHCy.

Mertoto Hamoi pobotu Oyno gocmiautu BB cymimi 0,1% Ttaypuny ta 1% N-ALL
Ha TPUBAJICTh XUTTS Ta PYXOBY AaKTUBHICTb AUCTPOPIHOBUX MYTaHTIB Drosophila
melanogaster 3a 3rojoByBaHHsA imaro. CyMill BHOCWJIM Ha TIOXHUBHE CEpPEIOBUIIIE.
MarepiagoM JOCHIDKeHb CIyXWia JabopatopHa JiHiS Drosophila melanogaster
DysDf//Tm6,Th. [lana mniHis MICTUThH JEJEIil0, SKa MOBHICTIO OXOIUTIOE T€H TUCTpPOodiHy
Dys. Taxi «crpaBxHI» AeNeniiHl MyTaHTH 3a (PEHOTUIIOBUM MPOSIBOM OJU3bKi 10 M’S30BOi
muctpodii [romeHa 0 IuHu.

[Toxazuukamu cepenuboi TpuBanocti KUTTI (CTXK) € S;5, Ssp Ta S5 — aH1, Ha KOTp1
3anmumaerbest 75%, 50% ta 25% imaro Bubipku. MTXK — neHb, Ha KOTpU 3alMILIAETHCS
xuBuMu  10% imaro. ['pyma He3aTpaBieHMX IUCTPO(IHOBUX MYTaHTIB (KOHTPOJIb)
xapakTepusyBaiacs HacTynmHuMH nokazHukamu CTXK: S;5 — 6 mHiB, S5y - 19 mHiB, Sys — 26
nHIB. MakcuManbHa TPUBAIICTD JKUTTS cTaHoBWIIA 50 AHIB. BokuBaHHA cyMimii TaypuHy 1 N-
All mpuBOIMIIO IO TOCTOBIPHOTO 3pOCTaHHS MOKAa3HUKIB Sso(3 19 mo 23 aniB) Ta S5 (3 26
1o 33 guiB). CTXK 1 MTX y rpynu, sika BXuBaia cyMill Oyl BIpOTiIHO BUIIUMH, HIXK Y
KOHTpOJbHOI rpynu. IlokazHuk S;s MOIABUIIMBCA, ane HeBiporigHo. MakcuMaiabHa
TPUBAIICTH KUTTA cTaHOBMIA 51 neHsb (mpotu 50 AHIB y KOHTPOIIL).

Hamu Oyno BuzHaueHo iHjekc pyxoBoi akTuBHOCTI (IPA) meromom climbing-tecty y
00poOJIeHNX Ta KOHTPOJIBbHUX 1Mmaro. Jlocmin npoBomunu Ha 1-3-H, 4-6-i1, 7-9-i 1 10-12-i moHi
KUTTS IMaro. Y KoHTpoibHOi JiHii DysDf//Tm6, Th 1-3-nennoro Biky IPA cranosus 0,62, y 4-6-
nennux —0,64, y 7-9-nennux — 0,61, y 10-12-gennux — 0,25. Ilicns srogoByBanus cymini [PA 'y
1-3-nennux ocib cranoBuB — 1,13, y 4-6-nenaux — 0,74, y 7-9-nennux — 0,70, y 10-12-nennux —
0,55. Omxe, cymiml JBOX AHTHOKCHIAHTIB Maja TO3WUTUBHUI BIUTMB Ha TOKa3HUK [PA
mctpodinoBux MyTaHTiB Ha 1-3 1 10-12 geHb &UTTS iMaro.

Otxe, cymim 0,1% Taypuny ta 1% N-All nmposiBuiia 4acTKOBO MO3UTHUBHUHN e(eKT
Ha TPUBAIICTh XUTTS Ta PYXOBY AaKTUBHICTb AUCTPOPIHOBUX MYTaHTIB Drosophila
melanogaster. 1{ikaBUMH 3a7TUIIAIOTHCS TIOATBII JOCIKEHHS I1€1 CyMIillli, ajieé B 1HIINX
KOHIICHTpAIIIsIX, Ha (EHOTUIIOBUH MPOsiB M's130B01 1ucTpodii y Drosophila melanogaster.

Jlanb B., I'opinb M., Mariiiuis H.
POJIb I'EHIB JIIIIJIHOI'O OBMIHY B PO3BUTKY HEMPOJJET EHEPALII]
Y DROSOPHILA MELANOGASTER
JIvsiscokuul HayionanvHul yHigeepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsis, 79005, Ykpaina
e-mail:vikalan010@gmail.com

Lan V., Horin M., Matiytsiv N. THE ROLE OF LIPID METABOLISM GENES IN
THE DEVELOPMENT OF NEURODEGENERATION IN  DROSOPHILA
MELANOGASTER. To understand the role of SWS in the cell and its participation in
signalling pathways, we are looking for which genes sws interacts with. Our aim was to
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analyze the phenotype of the brain tissue of 20-day-old flies in which the expression of the
gene-interactor is silenced in those cells where SWS is expressed. For this, we used the
Gal4/UAS system. We expected to see a phenotype similar to the mutant’s sws’. As a result,
genes nessy, calcium-independent phospholipase A2VIA, which are involved in lipid
metabolism, are interesting for further research.

I'en swiss cheese D. Melanogaster xomaye TpaHCMEMOpaHHHN OUTOK 3
dbocdomninaznoro ¢yHkimiero. Bin € opronoroMmPNPLA6/NTE nioauHu, SKUW € OJHHUM 3
KIIOYOBUX (DaKTOpiB y PO3BUTKY HeMponaTii crnpuyuHeHoi (ochopopraHiyHUMU
pedoBuHaMu. BcranoBneHo, mo sk mytaiii B PNPLA6/NTE nioauHu, Tak 1 B SWs MYIIKH,
3IaTHI CHPUYMHATH HEWpOJEreHepaTUBHI MOMIKOMKEHHS. [IpoTe MexaHI3MM MPOTiKaHHS
LUX MPOLECIB 3aJMIIAIOTECA HEBIAOMUMH. Tomy anst po3yMiHHA poiai SWS B KIIiTHHI Ta
y4acTi HOTro B CUTHAJIBHUX MIJISXaX MU BUPIIIWIN 3HAUTH 3 SKUMH T€HaMU B3aEMOJIIE SWS.

B nonepennix mocmimkeHHsIX 0ys0 00paHO MOTEHIIHI TeHU-1HTEPAKTOPH JITITHOTO
oOMiHy reHa sws. Haioro MeToro € AOCHIAUTH 1[I0 TeHEeTUYHY B3a€MOJIII0 33 JOMOMOTOI0
3HMKEHHS eKCIpecii reHa-1HTepakTopa B TUX KIITHHAX, Ae ekcrpecyeTbess SWS. Jlns uporo
MU BHKopucTanu cucremy Gal4/UAS. Mu cxpeuryBajiu MyX, sIKI MICTSITh KOHCTPYKT SWS-
Gal4 3 myxamu siki HecyTb UAS-RNAIL. To6to RNAI rena-intepakTopa 3HaXOIUTHCS ]I
KOHTPOJIEM MPOMOTOpPA, IKOMY MOTpiOeH akTuBaTop Tpanckpumnilii GAL4, mo6 3B’s13aTuch 3
eHxaHcepHowo mnocaigoBHicTio UAS 1 3a0e3neunTu ekcrpecito TpaHcreHy. B nHamomy
BUMNAJIKY ekcripecis 61ika GAL4 kepyeTbest mpoMoTOpoM TeHa sws. Cepen HallaaKiB Takoro
cXpelryBaHHs MU Bigoupanu 20-Ty A€HHUX CaMIIiB JUIsl BUTOTOBJIEHHS NapadiHOBUX 3pi3iB
TKAHMHH MO3Ky. OCKINbKM MYTaHTH sws MaioTh crenudiduuii GeHoTMn y BHIIAI
YTBOPEHHS BaKyoOJlb IO BCbOMY MO3KYy, TO MU OYIKyBaJld MOOAYUTH MOAIOHMN TPOSB B
HaIIMX JOCIIKYBaHUX OCOOMHAX.

Ha nanuit MOMEHT MU TIepeBIpUIU Te€HU nessy, calcium-independent phospholipase
A2 VIA, p amyloid protein precursor-like, GXIVsPLA, siki 3aimy4eH1 B JiMiAHOMY OOMiHi. Y
ocobunu sws-Gal4/Y; +/UAS-ApplRNAi ta sws-Gal4/Y;+/UAS-GXIVsPLA2RNAi wmu
criocTepiranud (peHOTHN TUKoro Tumy. Y ocooun sws-Gal4 /Y, +/UAS-iPLA2-VIARNAi Ta
sws-Gal4/Y; +/UAS-nesRNAi mu mobauniu 30HU HeWpoJeTeHepallii B AUISHII MIX
PETHHOIO i TAMiHOIO TKAHMHH MO3KY, IO XapakTepHO il Uik MyTaHTiB sws'. TaKMM YMHOM
reHu nessy, calcium-independent phospholipase A2VIA € 1ikaBUMH JUIsl TIOJATBIINX
JOCHIIKEHb.

Meabnnk M.', Kykposcbka K.-0.!, FOmyxk 0."%, Mapineati ®@.°, ®exopenxo B.'
JOCIIIKEHHA POJII TEHIB RAMO21-RAMO22 Y BIOCUHTE3I PAMOIUTAHIHY
B ACTINOPLANES RAMOPLANINIFER ATCC 33076
! ITvsiscoruii HayionanbHuu yHisepcumem imeni leana @panka,
syn. I pywescvkoeo, 4, m. Jlvsie 79005, Ykpaina
? Vuisepcumem Inzy6pii, eyn. ynanma, 3, m. Bapese, 21000, Imaunis
e-mail: mariamelnik465@gmail.com

Melnyk M., Zhukrovska K.-O., Yushchuk O., Marinelli F., Fedorenko V.
STUDYING THE ROLE OF RAMOZ21-22 GENES IN RAMOPLANIN BIOSYNTHESIS
IN ACTINOPLANES RAMOPLANINIFER ATCC 33076. Ramoplanin is a
glycolipodepsipeptide antibiotic obtained from fermentation broth of Actinoplanes
ramoplaninifer ATCC 33076. This drug was shown to be highly efficient against a wide
range of infections caused by multi-drug resistant Gram-positive bacteria. We aimed to
investigate the role of ramo2l and ramo22 genes, coding for a two-component response
system in the ramoplanin biosynthetic gene cluster. To this goal, we generated two
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A. ramoplaninifer recombinant strains pSARA21 and pSARA22, overexpressing of
regulatory genes ramo21l and ramo22. Investigation of the ramoplanin production levels in
these recombinants is underway.

CtaHoM Ha CHOTOJHI OJIHIEI0 3 HAWTOJIOBHIMIMX MPOOJIEM MEIMIIMHHU € 3pOocTaroya
CTIMKICTh MAaTOT€HHUX MIKPOOPraHi3MiB 10 aHTUOIOTUKIB. ToMy, OJHHUM 3 MPOBIIHUX
3aB/JlaHb OI10TEXHOJIOTIi € MOLIYK HOBUX AaHTHUOIOTHKIB Ta MOKpAIIEHHS MNPOAYKIIi BKe
ICHYIOUHX 3 BUKOPHCTAHHSIM T'€HHO-1HXEHEPHUX MIAXOMiB. PaMoruianiH — nepcrneKTUBHUN
JITIOTIIKOICTICUTIEITUAHUN aHTUOIOTHK, 10 OJIOKye OloCHMHTE3 KIITHHHOI CTiHKH ['pam-
MO3UTUBHUX OakTepii. MeToro Haioi poOOTH € TOCIIIKEHHSI TeHIB, 1[0 MOTEHIIMHO O0epyTh
y4acTh y peryisiii O10CHHTE3y paMOIlIaHIHY, 30KpeMa T'€HIB JBOKOMIIOHEHTHOI CHUCTEMU
BiAMOBIAL ramo22 (KOQye CEHCOPHY TICTUAMHOBY KiHazy) Ta ramo2l (KOIye perymisTop
BI/IMOBII).

Ha TrenepimHiii uac, OKpiM paMOIUIaHIHY, BIJOMOIO € XIMi4Ha CTpPYKTypa
yepciHaMillMHy Ta EHAypallUuMHY, BCi fAKi € CIOPiJHEHMMH CHOIyKaMH. IX 06’eaHye
VHIKaJbHUN MEXaHI3M Jii, 1[0 3a0e3nedye BiACYTHICTh MEPEXPEeCHOI PE3UCTEHTHOCTI 3
IHIIMMHM  BIIOMUMH KJIacaMM aHTHO10THKIB. lLleld MexaHI3M monsirae y NpUTHIYEHH]
dbopMyBaHHS KJIITUHHOI CTIHKM ['paM-MO3UTHUBHUX OakTepii NUIAXOM 3B’ SI3yBaHHS
yHIKaJIbHOTO emiTomy Jimiay I, mo yHeMoXXIUBIIIO€ TTOAaNbIIi eTanu 610CUHTE3y KIITHHHOI
cTinku. Lle BUpI3Hs€E AaHy rpyny aHTHOIOTUKIB cepell IHIIMX AOCTYIMHUX aHTHUOAKTepIHHUX
CHOJIYK 1 aKTyalli3ye noTpedy B BUBUEHHI MEXaHI3MIB iX 010CHHTE3Y.

[leBHi acmekTu OUISIX-crienu@pIYHOI  peryJsuii BUBYAIMCS y MPOAYLEHTA
enaypauuauny  Streptomyces  fungicidicus ATCC 21013. Bigomo, mo kiacrep
6iocunTeTnyHux reiB (KbI') ennypauuanHy MicTUTh TIBOKOMIOHEHTHY CUCTEMY BiAINOBIII,
AKy KOIYIOTh TeHu orf4l Tta orf42. orf4l — ren perynstopa BIINOBIIl, a orf42 — TeH
CEHCOPHOI TICTHAMHKIHA3U. 3a OMOMOTro 0101HGOPMATUYHOTO aHaji3y BHU3HAYEHO, IO
perynsaTopHi TeHu orf41 ta orf42 y S. fungicidicus € opronoramu reHiB ramo2l ta ramo22 'y
A. ramoplaninifer, Binnosinxo. [lonepeaHiMu AOCTIHKECHHSIMHU MMOKA3aHO, 10 HaJEKCTIpecis
orf42 B mITaMi TMKOTO TUITYy BeJe A0 30UIbIIEHHS MPOIYKIIi eHypauuauny B 2-3 pasu (Y.-
W. Chenl, X.-C. Liuetal et al, 2019).

Hamu Oyno BupilleHO BUBYUTH BIUIMB HajAeKcmpecii reHiB ramo2l ta ramo22 Ha
O0locuHTe3 pamoruiaHiny. [l 1bOro 3a OCHOBY BHUKOPHCTOBYBAJM KOH IOTaTHBHUMN
iHTerparuBHuil BekTop pSET152A, mo Mae reH cTiikocTi 10 anpaminuny aac(3)IV. I'enn
ramo2l ta ramo22 Oyn0 KJIOHOBAHO MO calTax eHJoHyKJea3 pecTpukiii EcoRV Tta EcoRl
MiJT KOHTPOJIEM CHJIBHOTO KOHCTHUTYTHBHOTO allpaMilIMHOBOTO mpomoTopa aac(3)IVp, mo €
edeKTUBHUM JUIsl HaJIeKCIIpecii TeHiB B Actinoplanes spp. OTpuMaH1 BEKTOpU NEPEHECTU B
A. ramoplaninifer, cTBOprOrOUM B Takmii croci®6 pexkom6GiHaHTHi mTamum pSARA21" Ta
pPSARA22". Takox LikaBo 6yJI0 BU3HAYUTH YU MAE CEHC HaJeKCIpecis Bifpasy 060X reHiB
IBOKOMIOHEHTHOI cuctemu. 1106 11e 3po3ymitu, Oysio ckoHCTpyHoBaHO BeKTOp pSARA22-
21, B skomy ¢parment [HK, mo nece renu ramo22-21 (nosxuHoro 1866 mnap
HYKJIEOTHUIB), TaKoX OyJI0 KJIOHOBAHO IO calTax eHJOHyKJea3 pecTpukuii EcoRV Ta
EcoR1 B pSET152A.

Bci orpuMmani pekoMOIHaHTHI ITaMH BUPOILYBajiu B pikoMy cepenoBuuli ISP5, a
3pa3Ki KyJbTYpPaJbHOI PIAMHH BUKOPUCTOBYBAJIWCA JISl TECTIB HA NPUTHIYEHHS POCTY
KyneTyp Bacillus subtilis HB0950 Ta HB0953. Ha nanomy erami J0CHiI)KeHb BUKOPHUCTaH1
METOM OI[IHKM HE Jalli HaM 3MOTY TOYHO BU3HAUUTHU PIBEHb OIOCHMHTE3y paMOILIaHIHY.
Hapani nnanyerbcst sIKiCHE 1 KUIBKICHE BHU3HAYEHHS PIBHA MPOAYKIII paMOIIaHIHY
pEeKOMOIHAaHTHUMHU IITamMaMu 3a onomoror BEPX.
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Oaekcwok K., bognap JI.

OLIHKA MOXJIMBOI TEHOTOKCUYHOI I CHHTETUUYHUX
APOMATHU3ATOPIB ITPOAYKTIB XAPUYBAHHA «M’ATA» TA«HOPHOCIJIVB»
®IPMU ETOL
JIvsiscokuil HayionanvHul yHisepcumem imeni leana @panka

syn. I pywescvkoeo 4, Jlvsis, 79005, Ykpaina
e-mail: bodnarlidia@ukr.net

Olexuk K., Bodnar L. ASSESSMENT OF THE POSSIBLE GENOTOXIC
EFFECT OF SYNTHETIC FLAVORING «MINT» AND «PRUNES» OF THE ETOL
FIRM. No mutagenic activity was detected in comparison with the control on a four
eukaryotic test-systems under influence of recommended daily dose of «Mint» flavoring. A
daily dose of "Prunes" showed a weak mutagenic effect in Allium cepa ana-telophase test
and in increasing of Drosophila dominant lethal mutations. A significant induction of
mutagenic activity was observed in the study of flavouring samples of higher concentrations
according to the results of all tests

Ha cworomgni cepen HoBuX Moau@ikalliii TOTOBOI MPOAYKIli € BHECEHHsI BEIHKO1
KUTBKOCTI Xap4yOBHX J00aBOK, B TOMY YHUCII 1 apOMaTU3aToOpiB, B CKIIAJ SIKUX BXOISATh
pPI3HOMAaHITHI PpEYOBMHHM XiMiyHOI mnpupoau. KoHTposb 3a 3a0pyJHEHHSM XapuyOBHX
MPOAYKTIB TOKCMYHUMH pPEYOBMHAMHU BBEACHMH B OaraThoX KpaiHax cBity. Ilponec
BUSIBJICHHSI, 1l€HTU(IKAIl OKpPeMHX TOKCHUYHUX PpEYOBHMH B XapyoBUX MPOAYKTAX
TPYAOMICTKUH 1 MOTpeOy€e CIeniaIbHOrO aHAIITHYHOTO 00JagHaHHS Ta (axiBI[IB BHUCOKOL
kBamidikaili, MAroTOBKa SIKUX B YKpaiHi MOKW [0 HE HaJaroJkeHa. BrpoBakeHHIO
HOBUX XapyoBHUX J00aBOK IMOBUHHO TNIE€peayBaTH THPOBEACHHS EKCIIEpUMEHTAIbHHUX
JOCIIKEHb Ha TBapWHaX 3 BHUBUYCHHSIM 3arajbHOI TOKCHYHOCTI, KIHETHMKH B OpPTaHi3Mi,
0oOMiHY peuoBHH (Ha rpu3yHax, Apo30(]iii, POCIUHHUX OpraHizMax), a TaKOX JOCITIIKCHHS
BIIJIaJICHUX HACTIAKIB BHUKOPHUCTAHHS XapyoOBUX H00aBOK (eMOpio-, TOHAIOTOKCHYHICTb,
KaHILIEPOTE€HHICTh, ~MYTareHHICTb, aJIEPrOT€HHICTh), KIIHIYHI  CIIOCTEpEXEHHS  Ha
noOpoBobIsiX. B maniit poOoTi mMpoBeneHI TEeHOTOKCHYHI JOCHIKEHHS Xap4OBHUX
apomatuzaropiB «M’sta» Ta «YopuocouB» ¢ipmu «ETOL», £gki 3acTOCOBYIOTHCS B
KOHJUTEPChKOMY BHUPOOHHUUTBI 3 BUKOPUCTAHHSAM YOTUPHOX TECT-CUCTEM €yKapiOTUYHUX
Oprasi3MiB: 1HIYKYBaHHS XPOMOCOMHHUX aOepalliii y KIITHHaX KOPEHEBOI MEpPHCTEMHU
Allium cepa L.; wmetron nomiHaHTHUX JeTanbHux MyTamid ([JJIM) wa Drosophila
melanogaster; 1HIYKyBaHHS COMAaTHYHUX MyTalid 1 pexkomOiHauii Ha Drosophila
melanogaster Ta 1HIyKyBaHHS XpOMOCOMHHX a0epalliii B KJIITHHAX KICTKOBOT'O MO3KY Mus
musculus. XIMIYHUMHU CKJIAJIOBUMHU apomaru3atopa «M’siTa», 3a MOJaHHSAM BUPOOHHKA, €
JICKaHOBa Ta TMPOMIOHOBA KHUCJIOTH, TE€MAOKTAJAaKTOH. XIMIYHHUMH CKJIAJOBUMU
apoMmaru3aTopa «YOpHOCIHBY» € TENOTPOMIH, TialeTUil Ta MNpomiieHTiKoiab. KimpkicHa
XapaKTepUCTUKAa TOi YK 1HIIOI XIMIYHOI PEYOBMHM B MAaclopTax apoMaTH3aTOpiB He
MOJIA€THCSL.

Apomaruzarop «M’sta» 3a 103, 30uibmieHol y 10 pa3iB Bil peKOMEHIOBaHOI
1000BO1, 1HAYKYBaB MOSIBY PI3HUX THIIIB XPOMOCOMHHUX a0epalliii B aHa-Te’a0(pa3HOMYy TeCTl
Ha KIITHUHAaX KOpeHeBOi MepucreMu Allium cepa Ta B KIITHHAX KICTKOBOIO MO3KY
Mus musculus. Tlpu nmociimkeHHI 3pa3KiB JaHOl KOHIEHTpAIlli BUSBICHUM craduit
MyTareHHu# e(eKT B TecTax Ha 1HAYKYBaHHS COMAaTHYHUX PEKOMOIHAIM Ta JOMIHAHTHUX
JeTanbHUX MyTalii Ha Drosophila melanogaster. 3a nii pexoOMeHIOBAaHOT BUPOOHUKOM
1000BO1 1031 apoMaTuzaropa «M’sTa)» MyTareHHUX e(eKTIB He BUSIBJICHO.
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3pa3oK pPEeKOMEHJIOBaHOI BUPOOHMKOM J00OBOI J03M XapuyoOBOTO apoMaTH3aTopa
«YHopHocnuB» noka3aB cinabuil MyTareHHUI edekT y aHa-Telopa3HOMY TECTl1 Ha KIIITHUHAX
KopeHeBoi mepuctemMu Allium cepa Ta y MeTOll Ha BUSBICHHS JOMIHAHTHHUX JICTAIBHUX
MyTatii Ha Drosophila melanogaster.

XiMI4H1 KOMIIOHEHTH JAHOTO apOMaTH3aTopa 1HAYKYBaIN MEPEBAXKHO TTOOTUHOKI PO3
PUBH XpOMOCOM, alleHTPUYHI (PparMeHTH SIK pe3ysbTaT Aefieliid Ta MapHi AWLEHTPHUYHI
XPOMOCOMH, $SIKI 3 ABJISIIOTBCS B pe3yjIbTaTl TpPaHCIOKAIIMHMX mepedynoB. 3a mii 103w,
30upmieHoi B 10 pasiB Bim J000BOi B JaHWUX TeCTaX CHOCTEpiraad BIBIUl 3pOCTaHHS
MyTareHHO1 aKTUBHOCTI, MOPIBHAHO 3 KOHTPOJIbHUMH AaHUMU. CnaOuil MyTareHHUM egexT,
TaKOX, BHUSBIECHUN TpU aHami3l COMAaTUYHUX MyTaliil Ta pekoMmOiHamiil y
Drosophila melanogaster Ta XpoMocOMHUX abepariiii B KiiTuHax Mus musculus, ane aurie
IpU JOCTI/DKEHHI J103H, 30uibmieHoi y 10 pa3iB. IlokasHuku 3a nii 7000BOi 103U J1aHOTO
apoMaTH3aTopa B IIUX TECTaX CTATUCTUYHO HE BIAPIZHAIUCS B1Jl KOHTPOJbHUX JaHUX.

Ieaex B., I'oxyo H.
BIUIMB KYPKYMIHY HA TPUBAJIICTb XUTTA
Y JIUCTPOOIHOBUX MYTAHTIB DROSOPHILAMELANOGASTER
JIvsiscokuil HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo 4, Jlvsig, 79005, Ykpaina
e-mail: vikapelekh337@icloud.com

Pelekh V., Holub N. THE INFLUENCE OF CURCUMIN ON LIFE SPAN OF
DROSOPHILA MELANOGASTER DYSTROPHY MUTANTS. The influence of 10%
curcumin on life span of Drosophila melanogaster dystrophy mutants DysDf//TM6, Tbwith
deleted the dystrophin gene was analyzed. The results indicate an increasing of average and
maximum indexes of life expectancy of dystrophin mutants. The use of curcumin as a
dietary supplement in the treatment of Duchenne dystrophy require further research
including vertebrates.

M’s30Ba auctpodis JromieHa — 11e craJKoBe 3aXBOPIOBAHHS, 1110 XapaKTePU3y€EThCs
MPOrPECYIOYMM BHUCHAXEHHSIM M’S31B 1 ciaOKIicTiO. BOHO ycmaJakoByeTbesl sIK peliecHBHA
O3HaKa, 34yeruieHa 3 X-xpoMocoMoro. [IpuunHOI0 BHHHKHEHHS MiomaTtii € MyTauii B reHl
muctpodiny 1, SK  HACHIIOK, HEIOCTAaTHS  eKcrpecis Oinka  auctpodiHy abo
K MOoro BiACYTHICTh. BiACYTHICTH (QYHKIIIOHAIBHOTO AUCTPOQIHY NEPELIKOHKAE 3B’ A3KY
MDK BHYTPIIIHBOKIITUHHUM IIMTOCKEJIETOM 1 KJIITUHHOI MEMOpaHOI0, 10 MPU3BOIUTH /10
MOBTOPIOBAaHUX IMKIIB MIOHEKpPO3y Ta pereHepaiii. JIikyBaHHS IbOTO 3aXBOPIOBAHHS
ChOTOJIHI B1/I0yBa€THCSI TOPMOHAIBLHO 200 3a JOTIOMOTO0 METOIB BUCOKOBAPTICHOI T'€HHOI
tepanii. Tomy momyk AemeBUX €(QEKTUBHHMX JIIKIB — aKTyaJbHUN HampsM JOCIIHKECHb.
Kypkymin (midepynoiiMeraH) € OCHOBHOIO O10JIOTIYHO AKTHBHOIO MOJII(EHOIBHOIO
CIIOJIYKOIO, sIKa IIMPOKO BUKOPHUCTOBYETHCA SIK XapuoBa J00aBKa, MIETUYHI CIemii Ta
TpaB’siHl Jiku. BiH Mae moTyXHi Ol0XiMiuHI Ta OIlOJIOTIYHI BJIACTHBOCTI, BKJIIOYAIOUU
MPOTU3ANANIbHY, MPOTUBIPYCHY, aHTHOAKTEpiaJibHy AaHTHOKCHUAAHTHY Ta MPOTUITYXJIUHHY
niro. byno mokasaHo, 1110 BiH Ma€ BJIaCTUBOCTI CIIOBUIHHIOBATH CTapiHHS.

Mertoto Hamoi pobotu Oyno npoaHanizyBaTu BIUIMB 10% KypKyMiHYy Ha TPUBaJICTh
KHUTTSI Ta PYXOBY AaKTUBHICTh JUCTPO(IHOBUX MYTaHTIB Drosophila melanogaster.
3aTpaBKy MPOBOAMIIM 3pa3y K MICHIsS BUIBOTY iMaro. MarepiaioM JOCHIIKEHb CIIyXKHIa
naboparopHa niHist Drosophila melanogaster DysDf//Tm6,Tb. [lana niHist MICTUTbH ACJIEIIIO,
sKa TIOBHICTIO OXOIUItO€ reH auctpodiny Dys. Taki MyTaHTH 3a (EHOTUIIOBUM IPOSIBOM
OnM3BKi 10 M’s130BOi tuctpodii Hroiena moauHm.
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[TonepeqHb0 MM BU3HAUMIIM BIUTUB KYpKyMiHy B KoHueHTpauisax 0,1%, 1,0% ta 10%
Ha BWXXHUBaHHSA AUCTPOPIHOBUX MYyTaHTIB. ONTHMaJbHOIO B HAIIOMY €KCIIEPUMEHTI
BusiBuiacs 10% koHIeHTpalis, sika 1 Oyja BUKOpPHCTaHa B MojajblIiil podoTi. o Toro x,
10% po3uMH KypKyMH 301IbIIIYBaB BWJIT iMaro y JiHii aukoro tumy Oregon. Hamu Oyino
noOy/Z0BaHO KpHMBI BIDKMBaHHS Ta MpoaHaii3oBaHo nokazHukH cepeanboi (CTXK) Ta
MakcumanbHoi (MTXK) TpuBasiocTi )KUTTS KOHTPOJbHUX Ta 3aTpaBieHux 10% po3unHOM
KypKyMiHy iMaro. Po3umH KypkyMu BHOCHIIM B MOKMBHE CEpEIOBMILE AJS JIMYUHKOBOTO
3roJIOBYBaHHSI Ta TICIS BHJIBOTY IMaro po3KamyBadd Ha CEpPEOBHUINE IJIA JIOPOCIOTO
3roJIOByBaHHs. SIK KOHTpOJIb BUKOPHCTOBYBaJIM HeoOpoOnenux imaro. KoHTposibHa rpyna
IUCTpOdIHOBUX MYTAHTIB XapakTepu3yBaiacsd HacTynmHUMH nokazHukamu CTX (mnHi, komu
3anuiaeTbes KUBUMH 75%, 50% ta 25% imaro Bubipkm): S;5 — 18 aHiB, Sso — 31 nmeHb, Sys
— 46 nHiB. MakcuMalibHa TPUBAIICTb KUTTS (I€Hb, Ha KOTpHUM 3anmuinaerbest skuBuMu 10%
ocobuH BUOIpkK) cTtaHoBWIA 52 aHi. KpuBa BuKMBaHHS 1i€ rpynu HE MICTHIIA IUIATO, 1110
BKazye Ha mnpumBuameHe crapinHg. [lokasnuku CTXK y rpynm, sika BxkuBana 10%
PO3YMH KYpKyMH, OyJIM TOCTOBIPHO BUIIMMH, HIK y KOHTpOJII. Tak, MOKa3HUK S75 JOCSTaB
25 nmHiB, Sso — 37 naHIB, a TOKa3HUK Spys — 49 nHiB. MakcuMmallbHa TPUBAIICTh JKUTTS
craHoBmiia 55 nHiB. KpuBa BUKMBaHHA IIi€] TPyNu HE MICTHJIA IUIATO, ajle Ha MOYAaTKOBIN
CTajii eKCIePUMEHTY J1y>Ke MOBLIBHO IaJlajia BHU3.

Otxe, y auctpodiHoBUX MyTaHTIB Drosophila melanogaster 3actocyBanus 10%
PO3UMHY KypKYMiHY MPU3BOAMIIO 10 3pocTaHHd nokasHukiB CTXK, mpore He 3yMOBIIOBajIO
BIIHOBJICHHSI IUIaTO. 3acTocyBaHHS KypkyMiHy sik BAJl y Tepamii m’s30Boi auctpodii
Jtoniena notpelye 11e NoJanbIIuX AOCTIIKEHb, B TOMY YHCIII 1 HA XpEeOETHHUX.

Cuaopko 5[.1, Pebennb IO.Z, Ocram L.
KOHCTPYIOBAHHSA IITAMY-IIJIAT®OPMU STREPTOMYCESALBUS J1J1
I'ETEPOJIOTI' TYHOI ITPOAYKIII TEPITIEHIB
! ITvsiscorui HayionanbHuu yHisepcumem imeni leana @panka
syn. I pywescvkoeo 4, m. Jlveis, 79005, Ykpaina
Tosapucmeo 3 o6mesxncenoro 8ionogidansricmio « EKCniodxuceny
syn. 3enena 20, m. Jlveie, 79005, Ykpaina
e-mail: sidorko668@gmail.com

Sydorkoe Y.', Rebets Y.%, Ostash I.' CONSTRUCTION OF STREPTOMYCES
ALBUS PLATFORM STRAIN FOR HETEROLOGOUS PRODUCTION OF TERPENES.
Historically, actinomycetes are the richest source of natural compounds. In the genomes of
different species of actinomycetes, gene clusters of the same compounds are often present,
which are repeatedly identified. However, the study of the genomes of these bacteria
indicates the presence of numerous unique and uncharacterized gene clusters for the
biosynthesis of secondary metabolites. However, most of these clusters are cryptic. To solve
this problem, there is a method of heterologous expression of gene clusters of biosynthesis
of secondary metabolites in specially selected and optimized host strains.

[cropuyHO cKJanocs, 0 aKTUHOMILETH € HaibaraTiuMm KepeaoM HpUPOIHUX
CIOJIYK. Y TEeHOMax pI3HUX BU/IB aKTUHOMIIIETIB YaCTO HasIBHI KJIACTEPU T'€HIB OAHHUX 1 TUX
e CIIOJIYK, SIKI TOBTOPHO 1MeHTH(}IKYIOThcsa. [IpoTe mocnipkeHHs TeHOMIB LUX OakTepiil
BKa3y€ Ha HAsABHICTh YHMCIIEHHUX YHIKaJbHUX Ta HEOXapaKTEPU30BaHUX KJIAacCTEpiB I'eHiB
010cHMHTE3y BTOPHMHHHMX MeTaloiiTiB. OgHaK OUTBLIICTh 3 WX KJIACTEPIB € KPUINTUUYHUMH.
Jlis po3B’si3aHHA 1i€l TPOOJIEMU ICHYE METOJ I'eTepOJIOTiuHOI eKCIpecii KiIacTepiB I'eHiB
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010CHHTE3y BTOPUHHHMX META0OJITIB B CIEIIaJIbHO BiIIOpaHUX Ta ONTHUMI30BaHUX IITaMaX-
rOCIOAApsX.

Tomy MeTOr0 IBOTO JTOCIIKEHHSI € TTOKPAIleHHs BIaCTUBOCTEH mramy S. albus, sk
rocrojaps /Ui reTeposoriyHOi eKcrpecii KilacTepiB reHiB 010CUHTE3y MPUPOJHUX CIOTYK
3a paXyHOK BBeJIeHHs MyTalliil y reau rsmG Ta rpsL.

S. albus Dell4e noximnum mramy S. albus J1074, 3 sxoro Oyno BupaieHo 14
BJIACHUX KJIacTEpiB IeHIB O10CMHTE3y BTOPUHHHMX METa0oJITIB. BuaaneHnHs nux kiacrepiB
HE BIUTMHYJIO Ha picT Ta Mopdosorito mrtamy S. albus Dell4. Bropunauii mMetabomizm
TaKOro IITaMy CHPOIIEHUN 1 1€ 3HAYHO IMOJETUIye€ BUSBJICHHS Ta OYMILIEHHS HOBUX
CUHTE30BaHUX CIIONYK. 3 I[BOT0 IITaMy OyJIO J1eJeTOBAaHO T'eH rsm(, a TaKoXK NEPEHECEHO
BAC 1F1 Am-rpsL (ren criiikocTti 10 anpaminuny) tTa BAC 1F10 Hyg-rpsL (ren crifikocTi
70 TirpoMiuuHy). TakuM 4unHOM OyJI0 OTPUMAHO IITaM, Y SIKOMY TeH rpsL (rankoBaHui
Mapkepamu Am 1 Hyg, 1o BiAKprBae MOXJIMBICTh BiAOOPY KOJIOHIN 13 3aMIIIEHHSIM I'eHa
rpsL Ha OrO MyTaHTHUW BapiaHT.

3rogom y wmram-mnatdopmy S. albus Dell4 ArsmG/rpsL-Am/rpsL-Hyg Oyno
nepeHeceHo BAC-kioHH, sIKI MICTATH TOYKOB1 MyTauii rena rpsL, a came P91S 1 R94G.
Otpumano mramu S. albus Dell4 ArsmG/P91S 1 S. albus Dell4 ArsmG/R94G. HasBHicThb
TOYKOBHMX MyTallii y TeHi rpsL Oyia miaTBepKeHa METOJJOM CEKBeHYBaHHs 32 CeHIKEPOM.
Pe3ynbpTaTi cekBeHyBaHHS MIATBEPIWIM MPUCYTHICTh TOUKOBUX MyTariil P91S ta R94G y
reHi rpsL. Y maitbOytapomy myTanTHI tamu S. albus Dell4 ArsmG/P91S 1 S. albus Dell4
ArsmG/R94G OyayTh nepeBipSTHCS Ha PIBEHb €KCHpecii KiacTepiB TeHIB O10CHHTE3Y
BTOPUHHUX METa0OJIITIB.

Cky0im 1., I'opOyainceka C.

TEXHOJIOI'A ITIPOAYKTUBHOT'O HABYAHHSA 'EHETUKU Y
3AT AJILHOOCBITHIM CEPEJIHIN ILIKOJII
JIvsiscokuil HayionanvHull yHigepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlveig, 79005, Ykpaina
e-mail: vira_b87@ukr.net

Skubish 1., Gorbulinska S. TECHNOLOGY OF PRODUCTIVE TEACHING OF
GENETICS IN IN SECONDARY SCHOOL. Productive learning technology provides a
transition from traditional learning as the transfer of knowledge to a student to productive
education. This is a subject-oriented technology, which aims to teach for a complete, target
result and practical self-realization of each student. The innovativeness of productive
learning technology is determined by the fact that it ensures the creation of a real, concrete
educational product, as an achievement of the individual.

TexHomorisi MPOAYKTUBHOTO HaBuYaHHsA 3a0e3medye mepexia BiJl TPagulliifHOTO
HaBYaHHS SK Nepeaayl 3HaHb YYHIO JI0 MPOAYKTHBHOI OCcBITU. Lle mpeameTHO-OpieHTOBaHa
TEXHOJIOTIS, CyTh SIKOI MOJIATAE Yy CIPSMOBAHOCTI HABYAHHS Ha 3aBEPIICHUN, LILTICHUN
pe3yibpTaT 1 MNPaKTUYHY caMopeali3allilo KOXXHOTO Y4Hs. [HHOBamiNHICTh TEXHOJOTII
MPOAYKTUBHOTO HABYAHHSI OOYMOBJIOETHCS THUM, IO BOHAa 3abe3meuye CTBOPEHHS
peaIbHOTO, KOHKPETHOTO OCBITHBOTO MHPOIYKTY, K 37100yTKY OCOOMCTOCTI. TexHomoris
MPOAYKTUBHOTO HAaBYAHHS € aKTyaJbHOIO, OCKUIbKM 3a0e3nedyye pO3BUTOK Y4YHA Yy
npodeciiiHiif, OCBITHIM, comianbHii cdepax, OTpUMaHHS KOHKPETHOTO MPOIYKTY SK
pe3yabTaTy HaOYyTTS JKUTTEBUX HABUYOK Ta CAMOCTIMHOI HABYAIBHOI AISUTBHOCT1 YUHIB.

JI0o OCHOBHUX KOHIENTYaJlbHUX IOJOKEHb TEXHOJOTIi MPOJYKTUBHOIO HaBYaHHS
BIIHOCSITh MPUHIIUII OCOOUCTICHOI OpI€HTAIIIT OCBITH, IiJ] Yac SKOr0 Yy MPIOPUTETI IHTEPECIB
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IUTHHHU € JI0IIOMOTra, 3aXHCT, MiATpUMKa. [IpMHUUI IHTErpaTUBHOrO MiAXONY, IO SIBIISE
co0010 TIOETHAHHS Y €AMHHUHN MPOIeC BCIX acmeKTiB HaBuaHHs. [IpuHnmm pedaekcuBHOTO
CaMOKOHTPOJIIO YUHIB 1€ BUOIp OUTHIIOCTI €IeMEHTIB HaBYaHHs. [IpuHIUN 1HAUBI Ty ami3alii
Ta HaBYaHHS dYepe3 MO0 y SKOMY IPIOPUTETOM IHTEPECIB YYHS € 3HaHHSA sK 3acid
JOCATHEHHS! METH MPOAYKTUBHOI ISIIbHOCTI.

Y TexHoyOrii MPOAYKTHMBHOTO HaBYaHHS € 2 TEHJEHII BIPOBAHKCHHS JTaHOTO
MIIXO0AY y MPaKTUKY OCBITU. [lepiia — oTpuMaHHS MPOIYKTY HABYAHHS «I103a» IIKOJOLO,
SBJSIE COOOI0 aNbTEPHATHUBY KJIACHO-YPOUHINH CHUCTEMI — MaKCHMallbHE HAOIHKEHHS
MPAKTUYHOI JISUIBHOCTI YYHIB JIO YMOB peaJlbHUX poOOYMX Miclb Yy comiymi. [lpyra
TEHJCHII — 1€ OTPUMaHHA TMPOAYKTY «BCEPEIWHI» IIKOJIW, KOJM TPUHLHUIN
MPOIYKTUBHOTO HAaBYaHHS PEali3ylOThCs Ha 3aHATTSX, Y J1a00OpaTopisix, Ha poOOUUX MICISAX
y MeXax HaBuajbHOro 3akjany. HaliepexTuBHII MpakTUYHI BUIU AISUIBHOCTI TEXHOJIOTI]
MPOAYKTUBHOTO HABYAHHS Li€: PI3HOPIBHEBI TECTyBaHHS, TBOPYl 1HAMBIAYaJbHI Ta TPYIOBI
MPOEKTH, B3aEMOHABYAHHS Ta B3aEMOKOHTPOJIb y Mapax, BUKOHAHHS 3aBJIaHb MPAKTHYHOTO
XapakTepy Ta peHTUHTOBUNA KOHTPOJb. JI0 OCHOBHMX METOJIIB OpraHi3aiii mpoayKTUBHOTO
HaBYaHHS HaJeXaTh: MO3KOBHMM IITYpM, METOJl PELeH31il, METOJ] HOPMOTBOPEHHS, METOA
0araToBUMIpHUX MaTpullb. MeToa NPOEKTHOIO HABYAHHS MOEJHYE aKTUBHY CAMOCTIHHY
HaBYaJIbHY JISUIBHICTh YUHS 3 TPYJOBOIO ISIIBHICTIO U1 CTBOPEHHS! OCBITHHOTO MPOJYKTY.

OT1xe, MPOAYKTUBHUN YPOK T€HETUKH BIAPIZHATUMETHCS Bl TPAIULIHHOTO YPOKY,
ajpke OyJe BKIIOYaTH B ceOe: HaJalITyBaHHS HAa poOOTY, akTyalli3allil0 MUHYJIHUX BXKe
OTpUMaHUX 3HaHb, CIPUIHATTS HOBOTO MaTepialy Ta 3aBepIIaJIbHUN eTan — peduieKcilo,
KOJIM Y4YE€Hb PO3IMOBIJA€ BJIAcCHE PO3yMIHHSA 3acCBOEHOro matepiany. HaBuanmpHuUii mporec
3MIMCHIOETHCS MIJITXOM IHTEPAKTHUBHOI B3a€EMOJII Ta POJIb BUMTENS Ha ypOIll TMOJSITaeE y
HaJlaHH1 CBOE€YACHOI JOTIOMOTH 1 KepyBaHH1 HaBYAJIbHOIO JISUTBHICTIO YUHIB.

HImureascbka C., Tkauyk M.-M., Mariiuis H.
MOJIEJTFOBAHHS IHJITYKOBAHOI OPTAHO®OCDATAMU HEMPOIITATI]
HA DROSOPHILAMELANOGASTER
JIvsiscokuul HayionanvHul ynieepcumem imeni leana @panka
syn. I pywescvkoeo,4, m. Jlveis, 79003, Vkpaina
e-mail: solomiia.shmyhelska@lInu.edu.ua

Shmyhelska S.. Tkachuk M.-M., Matiytsiv N. MODELING
ORGANOPHOSPHATE-INDUCED DELAYED NEUROPATHY IN DROSOPHILA
MELANOGASTER Certain neuropathies occur after exposure to toxic substances. For
instance, an impact of some organophosphates (OP), found in agricultural pesticides, can
result in the development of an organophosphate-induced delayed neuropathy (OPIDN). We
aimed to study the sensitivity of adult D. melanogaster wild-type Oregon-R and sws mutant
flies to a tri-o-cresyl phosphate (TOCP) and a mixture of tricresyl phosphate isomers. The
results showed the delayed toxic effect of 72 mg/ml TOCP on Oregon-Ras well as 64 mg/ml
tricresyl phosphate mixture on Oregon-R and sws mutants.

Opranodocdar-ingykoBana BiarepmiHoBaHa  Heifpomatis  (OPIDN) — wme
JIereHEepaTUBHUN CHHJIPOM, II0 BUHMKA€ BHACHIJOK BIUIMBY JAESKUX (PochopopraHiuHux
CHONYK, 30KpeMa 1 Tpu-opro-kpesmidochary (TOCP), skumii BXOAUTH A0 CKIady
necTuluAiB, miactugikaropiB, antumipeHiB. OPIDN cynpoBomKyeTbcsi aKCOHOMATIEO
(BiIMUpaHHSAM AaKCOHIB, TMOYMHAIOYM BIJl iX JUCTAJbHOTO KIHIA), IO MPU3BOJIUTH 10
Mporpecyroyoi caabKOCT1 KIHIIBOK, aHOMaJbHUX pe(dieKciB Ta mapaiidy, Kl 3a3BUyYaid
BUHUKAIOTh Yepe3 JeKUIbKa THXHIB Ticas oTpyeHHS. [IepBUHHOIO MOJEKYJISPHOIO
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MILIEHHIO, 110 1oB’s3aHa 3 po3BUTKOM OPIDN e Ginok HeiiporokcuuHa ectepaza (NTE)
(Richardson et al.). YV Drosophila melanogaster ioro optonorom € Ou10k SWS
(Kretzschmar et al., 1997).

Metoto poGotu Oysio TOPIBHATH BIUIUB PI3HUX KOHUEHTpALId TpU-OpTO-
kpesundochary (TOCP) Ta cymimi i3oMepiB Tpukpesduwipocary Ha BHUKUBAHHSA Ta
CTPYKTYpPY MO3KYy ocoOuH D. melanogaster. Y TOCIII>KEHHI MU BUKOPUCTAIM CaMIIIB JIiHIT
SWS'— «HYJIbOBUI» MYTAHT 3a T€HOM SWS, Y AKOTO BIACYTHIN ()YHKUIOHAJIbHHUM MPOIYKT
na"oro rena (3 xonekuii npod. . Kpeumap). Kontponem cimyryBana JiHiS AUKOTO THUITY
Oregon-R. 3aBiaHHs MOJATANIO y TOMY, 100 MimiOpaty epeKTHBHI KOHIEHTpaIlii it
mozenoBanHs OPIDN.

Cymim i3omepiB Tpukpesmidochary (Acros Organics) Ta TOCP (TCI America)
3rOJOBYBIM  5-JCHHUM CaMISM KOXHOi JIHIT Yy 3pOCTalouuX KOHIEHTpAIlisiX.
Opranodocdar nomnepeHbO POIYMHSAIU B €TAHOJ1 y CHIBBIIHOIICHH] 1:5 Ta MOBOAMIM 110
HeoOX1HOi KoHLeHTpalii 3a aponomoror 10% po3uuny caxapo3u Ta 1% po3umHy
JPIK/DKOBOTO €KCTpakTy. Po3uMH caxapo3w Ta JPiKIXKOBOIO €KCTPAKTy 3 JI0/JaBaHHIM
€TaHOJIy CITYTYBaB B SIKOCTI KOHTPOJIBHOTO cepeaoBuina. CaMiliB po3caKyBaiu B MPOOIpKU
nmo 10 ocobun. Ilicna moOu 3roloByBaHHSA, MyX [EpecaKyBald Ha CTaHAApTHE
CEpEelIOBUIIE Ta MEepecUunanlu KoKHOro AHsS mpoTsaroM 14 ni6. IlizpaxyHOK MepTBUX MyX
mpoBoMIIN KOKHI 2 1. CtaTucTudyHy 00poOKy 3aiiicHeHo 3a nonomoroto GraphPad Prism
8, JOCTOBIPHICTH MepeBipsM 3a Aonomorot Log-rank TecTy.

Byno BcTraHOBJIEHO AOCTOBIpHE 3HM)KEHHS B1JICOTKAa BHKMBaHHS ocoOuH Oregon-R
micns BiuBy TOCP 3a xoHIEHTpalli 72 Mr/mi, MOpiBHSIHO 3 0COOMHAMHU, IO MepedyBanu
Ha KoHTpoJbHOMY cepenoBuli (P = 0,0201(*)). Ilicns BruMBy cyMilni 130MepiB JOCTOBIpHE
3HMKEHHS BIDKMBAHHS CIOCTEpIralid yKe MpH KOHIEHTpauli 64 Mr/mi, K y JiHIi TUKOTO
tumy (p = 0,001(***)), Tak 1 y myTaHTiB 3a TeHOM sws (p = 0,0004(****)). [1ix yac aHamizy
TKaHWH MO3KY, JlereHepaTUBH1 3MiHH Oynu BusiBieH1 y 11% ocoOun Oregon-R 3a BIUBy 72
Mr/Ma  Tpu-opTo-kpesunpochary ta y 20% 3a BmmBy 64 Mr/mMi cyMilll 130MepiB
Tpukpesmidocdary.

[loennanHs OCOOMH AMKOTO THIy Ta MYTAHTIB SWS € 1J€albHOI0 MOJEIbHOIO
CUCTEMOIO JJIi BHMBYEHHS MEXaHI3MIB BIUIMBY HEHPOTOKCHYHUX (ochopopraniyHux
CHOJIYK. Y TOAANbIIUX AOCHIHPKCHHSIX MH IUIAHYEMO BHUSBIATH (Di310JIOTIYHI AaCMEKTH,
KJIITUHHI Ta MOJIEKYJIsIpHI MexaH13Mu po3BUTKy OPIDN nHa Hamiii Mmoaeni

Slienko A., JIroounxona /I, .
BITJINB HAHOYACTHUHOK HA ITOKA3HUKU IHAYKOBAHNUX MYTAIIIN B

ONYJIALII DROSOPHILA MELANOGASTER
Hayionanonuu ynisepcumem « Yepniciscoxuui koneziym» imeni T. I'. [llesuenka
eyn. I'emvmana [lonybomxa, 53, 14037 m. Yepnicie, Ykpaina
e-mail:mekhedolga@gmail.com

Yashchenko A., Lyubchykova D. INFLUENCE OF NANOPARTICLES ON
INDICATORS OF INDUCED MUTATIONS IN DROSOPHILA MELANOGASTER
POPULATION. In the presence of nanoparticles in the nutrient medium, the following
mutations were observed in flies: reduced wings and a discoloured (white) body, as well as
additional antennae and an elongated proboscis. When studying the mutational effect of
nanoparticles in the offspring of both generations (F1 and F2), differences in the
quantitative indicators of mutant individuals in males and females under the influence of the
same substances are unlikely. Ti nanoparticles have a more pronounced mutagenic effect
compared to others.
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OcTaHHIMH pOKaMH 3HA4YHO TMOCHJIMBCS IHTEpEC JO0 POJi HAHOYACTHHOK, 30KpeMa
JOCIIJIKYETHCSL X BJIACTUBICTh BIUIMBATH Ha MyTareHe3. BuBueHHs J1i HAHOYACTHHOK Ha
(GyHKIIOHYBaHHS €yKapioT Ha MPUKIAJll TecT-00’ekty Dr. melanogaster BUKOPUCTOBY€EThHCS
JUTSI OLIHKKA MOXJIMBUX €KOJOTIYHUX HACTIJKIB 3a iX MPaKTHYHOTO BUKOPHCTaHHSA. Mera
poOOTH: AOCHIAUTU BIUIMB HaHouyacTMHOK Tutany, Hikemto Ta Cuminito Ha 0cOOIMBOCTI
PO3BUTKY Ta myTareHe3 y Dr. melanogaster. O0’€KT MOCTIIKEHHSI: 0COOIMBOCTI PO3BUTKY
MyXx Buny Dr. melanogaster ninii Canton S. IlpenMeTt moCHiI>)KeHHsI: BILTUB HAHOYACTUHOK
Turany, Hikemto Ta Cumiiiito Ha po3BUTOK MyX Buay Dr. melanogaster niuii Canton S.

HanoyacTuHkM  BOJOMAIIOTP 3HAYHO OLIBII  BHUPAXKEHOI  (PapMaKOIOTIYHOIO
aKTUBHICTIO, ajle B TOM e 4Yac W OUIbIl BUPAKEHOI TOKCHUYHICTIO TOPIBHAHO 31
3BUYATHUMU MIKPOYACTKAaMHU. 3a HASBHOCTI Yy MOXXHUBHOMY CEpEOBUIIl HAHOYACTHHOK Y
MyX CIIOCTEpIralich HACTYIIHI MyTallli: peayKoBaH1 Kpuia 1 3He0apBiieHe (0171010 KOJIbopy)
TUIO TaKOXX JOJATKOBI aHTEHHM 1 BUIOBXKEHUU X000TOK. [Ipm mocmimkeHHI MyTarliiHOTO
BIUIMBY HAHOYACTHUHOK Yy HamaakiB 00ox mokomiHbk (F1 Tta F2) BigMiHHOCTI KUIBKICHHX
MOKa3HUKIB MYTAaHTHHUX OCOOMH y CaMIliB Ta CaMOK 3a BIUIMBY OJHAKOBUX PEUOBHUH HE
BiporigHi. Hanouactunku Ti MaioTh OUIbII BUpaK€HY MyTareHHy JAil0 MOPIBHSHO 13
THIITMH.

Barkhatova A., Koshla O., Stepanyshyn A., Yushchuk O., Fedorenko V.
VERIFYING EFFICIENCY OF CONJUGAL TRANSFER FOR DIFFERENT
ACTINOPHAGE-BASED VECTORS INTO NOGALAMYCIN PRODUCER

STREPTOMYCES NOGALATER IMET 40284
Ivan Franko National University of Lviv
4 Hrushevsky srt., Lviv, 79005, Ukraine
e-mail: anastasiia.barkhatova@lInu.edu.ua

Streptomyces nogalater IMET 40284 1s known as the producer of peculiar
anthracycline antibiotic nogalamycin. This drug showed certain efficiency against different
types of cancer cell lines, but, unfortunately, did not find any application in clinics due to
high cardiotoxicity. The biosynthetic pathway of nogalamycin is fairly understood (Siitonen
et al., 2011) and the corresponding biosynthetic gene cluster was already sequenced and
annotated (Torkkell et al., 2001). However, a different aspect of S. nogalater biology drew
our attention. Older works (Klymyshin et al., 2007) show that it is impossible to deliver
vectors based on the actinophage ¢C31 integration system into S. nogalater. To our best
knowledge, this is a single example of Streptomyces spp. with a non-functional ¢C31-based
integration system, which remains a platform of choice for gene expression in antibiotic-
producing streptomycetes. Therefore, in the current work, we decided to apply a wider
range of conditions to identify whether @C31-based vectors might be delivered to
S. nogalater after all.

Thus, we applied a set of three integrative vectors, based on ¢C31, VWB and ¢BT1
integration systems. These were pSAGA, pSoAGA2, and pPRAGAT1 (Yushchuk et al., 2020),
respectively; each vector carried an aac(3)[Vp-gusA reporter cassette, granting the
recombinants’ ability to convert 5-bromo-4-chloro-3-indolyl-B-D-glucuronide (X-Gluc) into
colored 5,5'-dibromo-4,4'-dichloro-indigo. Wild type S. nogalater was unable to convert X-
Gluc, meaning that such reporter cassette would be useful to instantly verify all
recombinants as carrying desired vectors (and exclude spontaneous apramycin-resistant
mutants) by simply adding X-Gluc to the overlay. As shown before (Klymyshin et al., 2007)
VWB- and ¢BT1-based vectors pSOAGA2 and pRAGAI1 were readily transferrable to
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S. nogalater. All obtained pSOAGA2" and pRAGA1" transconjugants were able to convert
X-Gluc, implying the absence of spontaneous apramycin-resistant mutants. Following
conditions for conjugal transfer were tested for pSAGA: the number of recipient spores (up
to 10”); agar medium (SFM or ISP3); MgCl, concentration (from 0 to 40 mM); temperature
shock conditions of recipient spores; time period prior to overlay (up to 18 h). Alas, neither
of those was able to support the conjugative transfer of ¢@C31-based pSAGA into
S. nogalater.

Our results stand in line with the ones obtained earlier: at any tested conditions, we
were unable to deliver a ¢C31-based vector into S. nogalater, implying that conjugal
efficiency is not low, but equals zero. Our next step would be to sequence and assembly the
genome of S. nogalater IMET 40284 in order to reveal genomic features impeding the
proper function of the ¢C31-based integration system.

Duban R.', Zhukrovska K.', Stepanyshyn A.', Yushchuk O.!, Kalinowski J.? and
Fedorenko V.'
STREPTOMYCES SP. LEO-A14 AND STREPTOMYCES SP. LEO-V104: NEW STRAINS
WITH POTENT ANTIMICROBIAL PROPERTIES ISOLATED
FROM GARDEN SOIL IN LVIV, UKRAINE
'Ivan Franko National University of Lviv
Hrushevskogo Str., 4, Lviv, 79005, Ukraine
?University of Bielefeld, CeBiTec,
Universitdt St., 25, 33615, Bielefeld, Germany
e-mail: dubanroksolana@gmail.com

Antibiotics are natural or synthetic molecules, capable to inhibit or terminate the
growth and proliferation of microorganisms (bacteria, filamentous fungi, protozoans, etc.).
Works of Selman Waksman highlighted streptomycetes — filamentous soil-dwelling Gram-
positives — as a virtually unlimited source of natural antibiotics. Active exploitation of
Streptomyces spp. led to the “Golden Age” of antibiotics. Certain classes of compounds
were used also in veterinary and as animal growth promoters. This led to the pollution of
natural environments with antibiotics coming from hospital, community and industrial
wastewaters. Wide and often unreasonable utilization of antibiotics had serious
consequences: antibiotics started to shape genomes of facultative and obligate pathogens, as
well as environmental metamobilome, leading to the accumulation and spread of resistance
genes. Antimicrobial resistance (AMR) rendered many successful classes of antibiotics
ineffective, making it crucial to discover novel antimicrobials with unprecedented modes of
action.

In the course of routine isolation of novel soil actinomycetes from urban biotopes in
Lviv, Ukraine, two strains drew our special attention. These strains were named Leo-V104
and Leo-Al4 and exhibited typical streptomycete-like morphology. However, more
important were the antimicrobial properties of Leo-V104 and Leo-A14. In particular, when
cultivated on 17 various solid media, Leo-A14 produced some natural compounds active
against four assay cultures: Debaryomyces hansenii (Saccharomycetales), Streptomyces
albus (Gram-positive), Escherichia coli (Gram-negative), and Bacillus subtilis (Gram-
positive). Production was medium-dependent, and the best antimicrobial properties were
observed on ISP6 and TM1 media. Leo-V104 appeared to inhibit the growth of six assay
strains: D. hansenii, S. albus, E. coli, B. subtilis, as well as Acinetobacter johnsonii, and
Proteus vulgaris (both Gram-negative). Here antibiotic production was also medium
dependent, and the best antimicrobial properties were observed in the R5 medium.
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To understand the taxonomic position of these strains better, we sequenced
corresponding 16S rRNA genes. When compared to the reference database, the 16S rRNA
gene of Leo-Al4 appeared to share similarity with 16S rRNA genes of Streptomyces
xanthophaeus NRRL B-5414 (99.15%), Streptomyces nojiriensis LMG 20094 (99.15%),
and Streptomyces spororaveus LMG 20313 (99.15%). 16S rRNA gene of Leo-V104 was
most similar to counterparts from Streptomyces globosus LMG 19896 (98.94%) and
Streptomyces toxytricini NBRC 12823 (98.94%). Thus, both strains belong to the genus
Streptomyces, justifying their description as Streptomyces sp. Leo-Al4 and
Streptomyces sp. Leo-V104.

To conclude, in the current work we describe two novel soil isolates — Streptomyces
sp. Leo-A14 and Streptomyces sp. Leo-V104 — able to inhibit the growth of Gram-positive,
Gram-negative bacteria and fungi. Our next step would be the sequencing of their genomes
in order to identify putative antibiotic biosynthetic gene clusters. Whole-genome sequencing
will also allow identifying whether these strains might represent novel Streptomyces
species, laying the foundation for the proper taxonomic description of new standing names.

Serikova M.l, Kachor A.z, Ostash I.z, Rebets Y.
ISOLATION AND CHARACTERIZATION OF ACTINOBACTERIA
FROM RHIZOSPHERE SOIL OF PERSIAN WALNUT JUGLANS REGIA L.
'Ivan Franko National University of Lviv
4 Hrushevskogo Str., Lviv, 79005, Ukraine
’Explogen LLC
12 Zelena St., Lviv, 79005, Ukraine
e-mail: rita.serikova.120301@gmail.com

The rhizosphere of a plant is usually formed by the root system with stable
associations of microorganisms, including actinobacteria. At the same time, plant roots
release nutrients into the soil, thereby stimulating active colonization of the microbiota.
Soil-dwelling actinobacteria are well-known producers of natural products with diverse
biological activities, but the rediscovery of already known compounds from isolated
cultures of actinobacteria complicates the application of classical approaches to the
discovery of new drugs. One of the solutions to this problem is the search and isolation of
actinobacteria from new atypical ecological communities. In this work we have investigated
the potential of the root microbiome of Juglans regia L. seedlings planted in traditional way
and treated with the Mykovital. Mykovital is a culture of vegetative cells of mycorrhizal
fungus Tuber melanosporum VS 1223. Mykovital stimulates growth and development of
plants and increases their resistance to diseases (Oliferchuk et al., 2022).

Therefore, our work aimed to analyze the effect of different sample preparation
methods and types of medium on actinobacteria genus diversity in the soil of the
rhizosphere of Persian walnut without and after treatment with Mykovital.

Actinomycetes were isolated from soil samples collected from the rhizosphere of
seedlings of Juglans regia L., planted in 2015 in the Dnipro nursery, Novoukrainske village,
Dnipropetrovsk region. Part of the seedlings in 2018 was treated with Mykovital. Samples
were taken from treated and untreated plants.

For isolation of actinobacteria four different methods of soil preparation were used:
direct inoculation; incubation at 65 °C for 30 minutes; treatment with 1.5% aqueous phenol
solution; and treatment with 1% SDS and 1% humic acid. The 102-10 dilutions of soil
suspensions were plated on Petri dishes with 6 different selective media (ISP3, MS, ATCC
172, medium 2 Gause, R2A, HVA) with the addition of cycloheximide (50 pg/ml) and
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fosfomycin (50 pg/ml). Plates were incubated at 28 °C for 30 days. Altogether, 155 strains
of actinobacteria were isolated from both samples. Each isolate was identified by 16S rRNA
gene sequencing to the genus level. As a result, isolates belonging to genera Streptomyces
(49), Micromonospora (4), Nocardia (3), Nonomuraea (2), Kribbella (2), Actinomadura (1)
were identified from used samples.

The recovered strains were of interest as potential producers of biologically active
compounds, so they were tested for inhibition of growth of Gram-positive and Gram-
negative bacteria, as well as for DNA-binding activity. As a result, about 30% of the isolates
exhibited antagonistic activity against Kocuria rhizophila DSM 348. None of the strains
inhibited the growth of Pseudomonas putida KT 2440, 5 strains produced compounds that
interact with DNA.

Summarizing the results obtained the efficiency of isolation of actinobacteria and
their phylogenetic diversity strongly depends on the composition of the medium and the
method of soil treatment. Majority of obtained trains were isolated using 1% SDS and 1%
humic acid samples preparation approach. At the same time, phenol treatment or heating
reduced the number of isolates. Besides, no significant difference was observed between
soil samples treated with Mykovital and untreated neither in number nor distribution of
genera of isolated actinobacteria. Further details of this work will be presented.

Stepanyshyn A.', Yushchuk O." 2, Marinelli F.z, Kalinowski J .3, Fedorenko V.'
EXPRESSION OF PATHWAY-SPECIFIC REGULATORS FROM DALBAHEPTIDE
BIOSYNTHETIC GENE CLUSTERS INDUCES ANTIMICROBIAL PROPERTIES OF
AMYCOLATOPSIS BARTONIAE DSM 45807
'Ivan Franko National University of Lviv
Hrushevskogo Str., 4, Lviv, 79005, Ukraine
?University of Insubria, Faculty of Biotechnology and Life Sciences,

Dunant St., 3, 21100, Varese, Italy
3Universily of Bielefeld, CeBiTec, Universitdt St., 25, 33615, Bielefeld, Germany.
e-mail: nastia.stepanyshyn@gmail.com

Glycopeptide antibiotics (GPAs) are non-ribosomal peptides inhibiting cell-wall
biosynthesis in Gram-positive bacteria. Biosynthesis of these compounds are coded within
biosynthetic gene clusters (BGCs). The most important group among GPAs are
dalbaheptides — glycosylated and/or lipidated heptapeptides, able to strongly bind lipid II
and thus terminate cell-wall biosynthesis. Although dalbaheptides are efficient in clinics,
resistant pathogens already emerge. Thus, it is important to search for novel dalbaheptides.
In our previous work (Andreo-Vidal et al., 2021), we performed a phylogenomic study of
dalbaheptide resistance genes within the Actinobacteria phylum. This led to the discovery
of new putative dalbaheptide BGCs. One of those was discovered in
Amycolatopsis bartoniae DSM 45807, order Pseudonocardiales. To our best knowledge,
this strain was not studied before. The available draft of DSM 45807 genome is of low
quality, making the prediction of the dalbaheptide biosynthetic pathway impossible. To test
if DSM 45807 is able to produce dalbaheptide, we decided to overexpress a set of pathway-
specific regulatory genes, coding for StrR-like regulators in model dalbaheptide BGC.
These are key positive regulatory genes responsible for antibiotic production. Our recent
results indicate that such regulators are likely conserved enough to cross-talk between
different biosynthetic pathways. Thus, we assumed that overexpression of such genes in
DSM 45807 might induce antimicrobial properties, indirectly hinting that the dalbaheptide
biosynthetic pathway is intact.

72



“Youth and Progress of Biology", Lviv, October 67, 2022

To this aim, we cloned vtr (vancomycin BGC, Amycolatopsis orientalis), teil5*
(teicoplanin BGC, Actinoplanes teichomyceticus), dbv4 (A40926 BGC,
Nonomuraea gerenzanensis), as well as a native regulatory gene from DSM 45807, via
EcoRl/Xbal sites into pTES (Herrmann et al., 2012), generating pTEVR, pTET15%*, pTEDA4,
and pTEBR, respectively. Genes of interest were placed under the control of a strong
constitutive ermEp promoter, used for gene expression in Amycolatopsis spp.

Next, we developed a conjugal transfer protocol to deliver these plasmids into
DSM 45807. A standard protocol (Kieser et al., 2000), involving non-methylating
Escherichia coli ET12567 pUZ8002" as a donor and DSM 45807 spores as recipient cells,
was tested. We discovered that best sporulation of DSM 45807 is achieved on ISP5 medium
(as confirmed using scanning electron microscopy). Approx. 10° gathered spores were
mixed with 10° donor cells carrying desired vectors and plated on SFM medium
supplemented with 20 mMol of MgCl,. The transfer rate was ca. 107

Generated pTEVR", pTET15*", pTED4", and pTEBR" recombinants were cultivated
on different media along with the wild type. The antimicrobial properties of these strains
were accessed in an agar-plug Bacillus subtilis HB0950 (Mascher et al., 2004) growth
inhibition assay. HB0950 gives a chromogenic reaction in presence of lipid II binding
antibiotics, which include dalbaheptides. We discovered that the wild type lacks any
antimicrobial properties when cultivated on SG2 and TM1 media, while pTET15*"
recombinant is able to inhibit the growth of HB0950. The chromogenic reaction of HB0950
also indicated that A. bartoniae pTET15*" likely produces some lipid II binder.

Our results indicate that DSM 45807 is likely capable to produce yet unknown
dalbaheptide and deserves further investigation. The next step would be to sequence the
genome of DSM 45807.

Zhukrovska K., Binda E., Yushchuk O., Marinelli F., Fedorenko V.
APPROACHES FOR ACTINOPLANES RAMOPLANINIFER ATCC 33076
FERMENTATION AND QUANTITATIVE ESTIMATION OF RAMOPLANIN
PRODUCTION LEVELS
'Ivan Franko National University of Lviv,

Hrushevskogo St., 4, Lviv 79005, Ukraine,

?University of Insubria, Faculty of Biotechnology and Life Sciences,
Dunant St., 3, 21100, Varese, Italy.
e-mail: k.zhukrovska@gmail.com

Frequent use of antibiotics has led to the emergence of multiple multidrug-resistant
(MDR) pathogens. The spread of bacteria resistant to most or all known antibiotics raises
concerns about the possibility of a global infectious disease crisis. One promising antibiotic
that can help in the treatment of infections caused by MDR Gram-positive bacteria is the
non-ribosomal lipoglycodepsipeptide ramoplanin, produced by the soil-dwelling “rare”
actinobacteria Actinoplanes sp. ATCC 33076, recently reclassified as A. ramoplaninifer
(Marcone, 2017). Ramoplanin inhibits cell wall biosynthesis by blocking the conversion of
lipid intermediate II into lipid II, a step specifically catalyzed by N-acetylglucosaminyl
transferase (Unni, 2021). Such a unique mechanism of action ensures the absence of cross-
resistance with other clinically in-use inhibitors of peptidoglycan biosynthesis, such as
vancomycin and teicoplanin.

55 strains of actinomycetes have been identified as possible producers of ramoplanin-
related compounds (de la Cruz, 2017). However, except ramoplanin, the chemical structure
of only two related antibiotics is known today: enduracidin, which is produced by
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Streptomyces fungicidicus ATCC 21013, and the recently discovered chersinamycin, which
is produced by Micromonospora chersina DSM 44151 (Morgan, 2021). Moreover, despite
these compounds being promising antibiotics, the mechanisms of ramoplanin biosynthesis
and its transcriptional control have not been sufficiently studied.

The study of the regulatory genes present in the cluster is key to understanding the
mechanisms governing ramoplanin biosynthesis. In further investigation of the role of these
genes, we needed to establish the method for fermentative production and quantitative
measurement of ramoplanin in the wild-type strain.

Based on the data available in the literature (Brunati, 2005) we tested different
parameters in order to optimize ramoplanin production. In all these experiments, we
monitored the growth of the strain by measuring broth pH, level of residual glucose, wet
weight, PMV (packed mycelia volume), and dry weight by sampling the cultures every
24 h. In addition, all these samples were tested for antimicrobial activity towards Bacillus
subtilis HB0950, a reporter strains previously used in growth inhibition assays for
ramoplanin-like compounds (de la Cruz, 2017). As a result, we set up the protocol for
fermenting the wild-type strain in ramoplanin production industrial medium (PB) at the
flask scale in an orbital shaker.

Also, we needed to establish a suitable method for rapid and high-throughput
quantification of ramoplanin production. Among all tests, extraction with an initial decrease
of pH to 3-3.5 (controlled by the addition of 10 N HCL) and subsequent addition of a
mixture of methanol-isopropanol (5:1) was the most successful according to the results
obtained by the antimicrobial bioassay method (using B. subtilis HB0950 as a test culture)
and HPLC.

The method for HPLC analysis was also established following the available literature
with some modifications. First, we built a calibration curve based on the response of the
HPLC instrument (peak area) to the set of ramoplanin standards with known concentration.
We also built another calibration curve based on the B. subtilis HB0950 growth inhibition
zones’ diameters, induced with predefined amounts of ramoplanin.

Once the conditions for the antibiotic production, extraction, and quantitative
ramoplanin analysis were standardized, it finally allowed us to properly estimate ramoplanin
production levels in recombinant strains overexpressing probable regulatory genes
fromtheramoplanin biosynthetic gene cluster. This work is underway.
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BIUIMB TEXHOI'EHHO 3ABPYIHEHUX IPYHTIB I T'YMATIB

HA PICT MELILOTUS OFFICINALIS L. Pall.
JIvsiscokuul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
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Boretska 1., Dzhura N. INFLUENCE OF TECHNOLOGICALLY
CONTAMINATED SOILS AND HUMATES ON GROWTH MELILOTUS
OFFICINALIS (L.). Pall. Emphasis is placed on energy crop. Fertilizers that can increase
the resistance of plants to various adverse factors and restore soil fertility are considered. A
comprehensive approach to ecological remediation of technogenically polluted soils has
been studied.

[IpoGnema TeXHOTeHHOTO 3a0pyIHEHUX IPYHTIB Ta iX MOAAIBIIOTO BUKOPUCTAHHS
notpedye BupieHHs. CaMOBIIHOBJIEHHS IPYHTY € IMPOLIECOM YK€ MOBUIBHUM, Ha SKUH
JIOJMHA Ma€ HE3HAYHMM BIUIMB. 3IHCHIOBAaTH pEKYJIbTUBALIIO 3a0pyIHEHUX 3EMeEJb
HEOOXIZIHO PO3MOYMHATH 3 PO3POOKU CIOCOOIB iX BUKOPHUCTAHHS B arpolpOMHUCIOBOMY
BUPOOHUIITBI, IO JTIO3BOJWIN O SKHAWIIBHU/IIE BIIHOBIIOBATH TaKi 3eMJIl Ta OTPUMYBATH 3
HUX  Oe3meyHy  mnpoaykmito. OCHOBHMMH  BHUJAMU  TEXHOT€HHUX  3a0pyJIHEHb
CIJTBCBKOTOCTIOIAPCHKUX ~ yTiAb (32 TOMIMPEHICTI0O Ta IUJIOMICI0) €  3a0pyIHEHHS
NEeCTUIUAAMHU, BAXKKUMH MeTajiaMu Ta HagTonpoaykramu (I'padak, 2014).

Melilotus officinalis (L.) Pall. — nBopiuHa TpaB’sHHCTa pOCJIHHA 3 POAUHU OOOOBUX,
HaWkpamuii a3otdikcaTop, a00pe MIAXOAUTH M CIBO3MIH MIBAHSA, il MOJXKHA
BUKOPUCTOBYBATH SIK CHJAEpaT, a 1ie 30arauye IpyHT a30ToM. MeTow nociiKeHHs Oyio
BHUBYEHHS BIUIMBY TEXHOT€HHO 3a0pyJHEHUX I'PYHTIB 1 r'yMaTiB Ha pict Melilotus officinalis
SK €HepreTUYHO1 KyJIbTYpPH.

JUis nocnipkeHb BUKOPUCTOBYBAJIM TEXHOTEHHO 3a0pyJHEHI I'PYHTH, BiJIOpaHi y
cMmT. Benukwuit JIto6inb: rpyHT Nel, BigiOpanuii Oinst aBTOoTpacu 31 cronydeHHsSM JIbBIB —
Cam0Oip 1 rpynt Ne2, BimiOpanuii 3 Teputopii aBTocepicy. Jlocmiau 3akiajgaid B
71a00paTOPHO-TIOTHOBUX YMOBaxX BIITKY 2022 poky. Y BereraiiiiHi MOCYJIWHHU, 3allOBHEHI
IPYHTOM BHCA)KyBaJH MOMEPEIHBO 3aMOYeHE y BOJ1 (BapianTtu 1, 2, 5) 1 BIAMOBIIHO — ¥
po3unHax npemnapatiB TyMidiing Gopre 1 pyasBitan mitoc (0,2 r Ha 1 1 Boam) (BapiantH 3, 4,
6, 7) HaciHHs pocauH M. officinalis 3a cxemoro: Ne 1 — KOHTpOJIb (YMOBHO YHCTHM IPYHT) +
M. officinalis; Ne 2 — texHoreHHo 3abpyaneHuit rpyHT Nel + M. officinalis; Ne 3 —
TeXHOreHHO 3a0pynHeHuit IpyHT Nel + M. officinalis + rymiding ¢popre; Ne 4 — TeXHOreHHO
3a0pyanenuit 1pyHt Nel + M. officinalis + dynsBitTan mwioc; Ne 5 — TEXHOTeHHO
3a0pyanenuit rpyHT No2 + M. officinalis; Ne 6 — TexHOTeHHO 3a0pynHeHui TpyHT No2 + M.
officinalis + rymiding ¢popte; Ne 7 — TexHoreHHo 3abpyaHeHuit rpyHt Ne2 + M. officinalis +
¢ynbiTan witoc. [licng nosBu cxoxdiB 1 Haxanl koxkHi 10-14 qHIB pociauHU 0ONpUCKYBalu
TYMIHOBUMHU TpemapatamM. 3a pe3yiabTaTaMd JOCHIKeHb BHSIBIEHO, IO CHEPTis
npopocTaHHs HaciHHsA M. officinalis va 7-uii neHs y Bapiantax 2, 3, 4, 6 cranoswmia 40,0;
35,0; 35,0 1 45,0% BiamoBiaAHO, TOAL SIK y BapianTi 5 — 25,0%. BapTo BiAMITUTHA MO3UTUBHUM
BIUIMB HAMOYYBAaHHsS HaciHHS y rymartax (rymidiin ¢opre Ta ¢ynbpiTam mioc). O0mik
cXo/iB Ha 14-mif AeHb MICIs BUCIBY MOKa3aB, IO CXOXKICTh HACIHHS KOJMBAJIACs B MEXKax
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Bix 35,0% (Bapiant 7) go 75,0% (BapianT 2). CX0XiCTh HACIHHSA y KOHTpPOJII CTaHOBHJIA
45,0%, Toni K y BapiaHTax 2, 3, 4 mOoCiiKyBaHHUM MMOka3HUK ctaHoBUB 75,0; 65,0 1 60,0%
BiAMoBigHO. PocToBl mokasHuku M. officinalis 3MiHIOBaJIUCA HE CYTT€BO: Ha 36-Mil IeHb
BereTalli Ha TEXHOT€HHO 3a0pyAHeHoMy IpyHTI Ne 1 BHcoTa maroHa 1 JOBXKMHAa KOPEHS
pocnuH OyJy AEIO0 HUKYMMH MOPIBHSIHO 3 KOHTPOJEM, & Ha TEXHOT€HHO 3a0pyJHEHOMY
rpyHTi Ne2, 3a BmiuBY rymidina ¢goprte 1 (QynabBiTad IUIIOC, AOCTIIKYBaHI MOKAa3HUKHU
301IbIIYyBanuCs (BapianTH 6 1 7 BIIHOCHO BapiaHTy 1).

Otxe, BUKOpUCTaHHS rymariB (rymidping ¢opre 1 QyapBiTan Mmioc) As
3aMOYYBaHHSI HAcCiHHSA 1 OONPHUCKYBaHHA HaA3eMHOi yacTMHM M. officinalis y npoueci
BereTalii MOKpPAllyBajd0 3arajbHy JKUTTE3NATHICTh POCIUH B YMOBAaX TEXHOI'CHHO
3a0pyaHeHux TIpyHTiB. OTpuMaHi pe3ylnbTatd € 1HGOPMATUBHUMH ISl TPOBEICHHS
NoJaJbIIMX JOCHIPKEHb Yy TIOJBOBUX YMOBax 1 Mpu po3poOui (ditopemeniaiiHux
TEXHOJIOT1H ISl BITHOBJICHHS JIETPaIOBAHUX IPYHTIB.

bopeubka 1.!, Pomaniok O.2
PO3POBKA ®ITOPEMEIIALIIMHNUX KOMITO3UIIIN JUISI OYNCTKU IPYHTIB,
3ABPYJJHEHUX HA®TOIO TA Il MIOXITHUMMU
! Tvsiscoruii HayionanbHuu yHisepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: ira.boretska2017@gmail.com

?Biooinenns Qizuxo-ximii 2oprouux KonauH
Inemumymy ¢izuxo-opeaniunoi ximii i eyeneximii im. JI. M. Jlumeunenka HAH Ykpainu

syn. Haykoea, 3a, m. Jlvsis, 79022, Vkpaina

e-mail: romaniuk@ua.fm

Boretska I.', Romanyuk 0. DEVELOPMENT OF PHYTOREMEDIATION
COMPOSITIONS FOR CLEANING SOILS CONTAMINATED BY OIL AND ITS
DERIVATIVES. Emphasis is placed on the phytoremediation potential of the bean plant
and the phytoremediation composition of beans with seeded oats (Avena sativa L.) in the
restoration of soils contaminated with oil and its derivatives. His complex approach of
environmental remediation of oil-contaminated soils is studied.

Exonoriuni  mpobGnemMu  moB's3aHl 3 3a0pyAHEHHSM  TPYHTIB  HadTOIO,
HaTONPOAYKTAMHU, AU3EIHbHUM MAJbHUM Ta 1HIIMMH MaJIUBHO-MACTHJIBHUMU MaTepiajlaMu
HaOyJIM 0COOJIMBOI aKTyalbHOCTI B YaC BOEHHUX I HA TepUTOpii YKpaiHu 1 MOTpeOyroTh
TEPMIHOBOTO 1 €)EKTUBHOTO BUPIILICHHS.

Hocnimkeno ¢itopememianiiauil moteHian pocaun 0600y (Vicia faba L.) Tta
ditopeMenianiiiHoi KoMIo3uIii 600y 3 BIBCOM NMOCIBHUM (Avena sativa L.) y BIAHOBIEHHI1
IPYHTIB, 3a0pynHeHux Hadroro (1-15%) ta ii noxinnumu (1,5%).

BuBueHO BIUIMB BYTJIEBOJAHIB Pi3HOI OYJOBH 3 PI3HOIO JOBXKHHOIO BYTJIEBOJHEBOIO
JAHIIOTY (TONYOJI, IUKIOT€KCaH, OKTaH, 130-OKTaH, YHJAEKaH) Ha picT pociauH V. faba Ta
3HWKEHHSI TOKCMYHOCTI 3a0pyJHeHoro rpyHTy. llokazaHO 3pocTaHHS CXOXOCTI HACIHHA
pocnuH V. faba B ymoBax 3a0pyaHeHHs IpyHTY noxigHumu HapTH (1,5%): Tomyony — Ha
13%, nuknorekcany — Ha 7%, oktany — Ha 16%, yunexkany — Ha 3%, BITHOCHO KOHTPOJIIO Ta
CTUMYJIIOBaHHSI POCTy KopeHsi 600y BIBidil 3a Aii okTaHy Ta maroHa Ha 10 % 3a naii 130-
oktany. [loBemeno, mo pociunu V. faba mpuckoprooTh mporec Oiojerpanaiii HapTH y
I'pyHTI. 3a HU3bKUX KOHUeHTpaui HadTu 1%, rpyHT ounictuBcs Ha 100%; 3a nii HapTH 2%
CyMapHe OYMILEHHS I'pyHTY cTtaHoBuio 92%, a 3a mii Hadptu 5% 1 10% — 70 1 61,7%
BIIIOBIIHO.
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BceranoBneno, mo cniabHe 3poctaHHs V. faba 3 A. sativa Ha HadTO3a0pyIHEHUX
IPYHTax, MiJIBUILYE CTIHKICTb pOCIUH A. sativa Ta V. faba Ha pi3HUX eTamax pPO3BUTKY 1
POCTY, IO MPOSBIAETHCS Y 30UIbIIIEHHI MOPPOMETPUUHUX TTOKA3HUKIB A. Sativa: TOBXKUHH
KopeHs Ha 67%, Bucotu narona Ha 30%, BMICTY (POTOCUHTETUYHUX MITMEHTIB y JINCTKAaX Ha
16-25%. Po3pobneno ¢itopemeniamniitny komnosuuito V. Faba + A. sativa (1: 20-50), mo
3abe3neuye BUCOKUM 85% CTyNiHb OYMILEHHS I'PYHTIB BiA HadToBOro 3a0pyaHeHHS (5%)
0€e3 104aTKOBOTO0 BHECEHHsI I0OpUB Ta 1HIINX areHTIB peMeiallii.

laiiayyok O., IToxomxxkyk B., Mukiesuu L., I{Biauniok O.

POCTOBI I[IOKA3HMKMU ITIIEHULI O3UMOI M’IKOI COPTY MUPOHIBCBKA 65
TP KOMIUIEKCHOMY 3ACTOCYBAHHI ITOXXHUBHUX PEIITOK I
MIKPOBIOJIOTTYHOT'O TTPEITAPATY OAZIS-M1
JIvsiscokul HayionanvHul yHieepcumem imeni leana @panka
79005, syn. I pywescvkoeo, 4, Jlvsis, Ykpaina
e-mail: Veronika Pozhodzhuk@outlook.com

Haiduchok O., Pozhodzhuk V., Mykiievych 1., Tsvilynyuk O. GROWTH
PERFORMANCE OF THE WINTER SOFT WHEAT VARIETY MYRONOVSKA 65
WITH THE COMPLEX APPLICATION OF NUTRIENT RESIDUES AND
MICROBIOLOGICAL PREPARATON OAZIS-M1. Combined application of Oazis-M1
and buckwheat nutrient residues stimulates growth of winter soft wheat in sandy soil in a
model experiment. In field studies, the combination action of the preparation and nutrient
residues of corn and soybeans in a 1:1 ratio increases not only the height, but also the
coefficient of tillering of winter wheat plants. And this leads to an increase in the projective
coverage of the soil by wheat plants and a decrease in the degree of weed infestation.

B Vkpaini BigOyBaeThCsi CKOPOUCHHS TIOTOJIIB sl BEIUKOi poraroi xynoou (BPX), sike €
OCHOBHUM CHOXKHBaueM TNoXHUBHMX pemTok (IIP) cinmbcbkorocnogapcbkux poOCIHH.
[lepcnexkTuBHUM HampsiMoM € BukopuctanHa I[IP y xkommnekci 3 edekTUBHUMU
Mikpooprasizmamu (EM) sik opraoOpuBo 1715 CUIbCHKOTOCIOIAPCHKUX YTib.

BuBuanu BB HOBOTO MikpooOionoriunoro npemnapaty Oazis-M1 cymicHo 3 TIP Ha
picT pociuH miieHuIl o3umoi M’sikoi (Triticum aestivum L.) copty MupoHiBceka 65 y
MOJCIBHOMY 1 TMOJBOBOMY Jociigax. [ MomenbHHX TOCHIKeHb MICKOBHHM TIPYHT 3
y3J1CCs COCHOBOTO JIiCY 3aKJIaajii Y TOPIIUKU 06’ €MOM 2 JI. IpyHT y KO)KHOMY TOPLIMKY Ha
50% mnokpuBanu noapioHenumu IIP, nomaBanm npemapar Oazis-M1 (26.11.2019 p.),
PO3BEICHUI 3T1/IHO 3 IHCTPYKIIIEIO 32 CXEMOIO: MICKOBUM I'PYHT (KOHTPOJIb); MICKOBUH IPYHT
+ IIP xykypya3u; nickoBuil 1pyHT + IIP rpeuxu; mickoBuii rpyHT + [IP xykypyazu + Oazis-
M1; nickoBuii rpyHT + IIP rpeuku + Oazis-M1. I'opiuky 3anuiiaig B yMOBax BiIKPUTOTO
rpyHTy. [lonboBi nocnikeHHs npoBoauiu y c. ['iiiue, JIpBiBCchkoro paitony, JIbBiBCbKOi
061acTi Ha AEPHOBO-MIA30MHCTOMY IPyHTI Iwiomero 130 M° 3a CXEMOK: JEPHOBO-
MIJ30JIUCTUN TPYHT (KOHTPOJIb); NE€pPHOBO-Mig3oaucTuil IpyHT 3 IIP KyKypyasu 1 coi y
cniBBiHOMIeHH] 1:1; nepHoBO-mig30mucTUid rpyHT 3 I1P KyKypya3u 1 coi y CiBBiAHOLIEHH]
1:1 + Oazis-M1. I[IpoekruBHe nokputts IpyHTy [IP cknagano 50%. Pocnunu BumiproBamu
17.05.2021 p. 1 14.07.2021 p. KoedimieHT mpOayKTUBHOTO KYIIiHHS BCTAHOBJIIOBAJIU 3a
3araJiIbHOMPUUHATOK METOJIUKOIO.

MonenbHi AOCTIKEHHS TOKa3alu, 110 POCTOBI MOKAa3HUKK POCIUH 1. aestivum pi3HUX
BapiaHTIB JOCiAy OyaM Ha PiBHI KOHTPOIIO. 3a BUKIIOYEHHSIM BapiaHTy 3 CYMICHOIO JI€I0
ITP rpeuxu 1 Oazis-M1, ae BucoTa HaJA3€MHOI YaCTUHU TIIEHUII MEPEBUIITYBaJIa KOHTPOJIb
Ha 27%.
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JUis TONIbOBUX JIOCHIKeHb BHUKopucTanu cywmim [IP kykypyasu 1 coi, OCKUIbKH
MOJIETIbHI JTOCTIJDKEHHS 3acBigumin, mo [IP KykKypya3u y KOMIUIEKC 3 JOCHIIKYyBaHUM
MIKpOOIOJIOTIYHUM TpernapaToM € Majao e(EeKTUBHUMH JUIsl TOCIBIB O3UMOI IIIEHHUIIL.
BusiBunu, mo NpoeKTUBHE MOKPUTTA MO POCIMHAMHU MIIEHUIl, SIK€ 3aJIeKUTh BIJ
Koe(ilieHTy KYIIIHHA LUX POCIMH. MpH 3actocyBanHi [IP migBumyBaBcs mo 1,18 y
MOPIBHSHHI 3 KOHTpoJbHUM BapiantoM (1,11), 1 nHaiiBummm OyB 3a cymicHoi aii IIP 1
npenapaty Oazis M1 — 1,24. Taka > 3aKOHOMIPHICTb CHOCTEpirajgacsi Ipu aHaji3i BUCOTHU
naroHiB: npu 3actocyBaHHi 1P Bona 3pocrana y 1,3 pasu BIZTHOCHO KOHTPOJIIO CTAHOM Ha
17.05.2021 p., a npu cymicHomy 3actocyBanHi [IP 1 MikpobiojoriyHoro mnpemnapary
3poctana B 1,5 pasu. Cranom Ha 14.07.2021 p. BucOoTa NaroHiB POCIUH MILIEHUII
JOCTOBIPHO HE BiJIpi3HsIacs.

OTpumaHi AaHi CBiI4aTh MPO €(PEKTUBHICTH BHECEHHS B IPYHT MIKpPOO1OJOTIYHOTO
npenapaty Oazis M1 y kommuiekci 13 [1P rpeuku # 1P kykypya3u 1 coi y CIIBBIJHOLIEHH]
1:1 mepen mociBOM 03UMOI TIITEHHUIIL.

. . Munak O., Kanpycs L.
KOPEJIALIMHNUN AHAJII3 MOPOOMETPUUYHNX ITOKA3HUKIB COMUKA

KOPUYHEBOI'O AMEIURUS NEBULOSUS (LESUEUR, 1819)B O3EPAX IIICOYHE
TA CBITA3b
JIvsiscokuul nayionanvHul yHieepcumem imeni leana @panka,
syn. I pywescvkoeo, 4, Jlvsie 79000, Ykpaina,
e-mail: oleg. mytsak@ukr.net

Mytsak O., Kaprus I. CORRELATION ANALYSIS OF MORPHOMETRICAL
INDICATORS OF BROWN CATFISH AMEIURUS NEBULOSUS (LESUEUR, 1819) IN
PISOCHNE AND SWITIAZ LAKES. Fish in different lakes lose their ability to maintain
the proper level of genetic polymorphism of populations. The adaptation of fish to the
conditions of existence in different lakes consists in the change of morphological features in
accordance with the hydrological regime, competitive and trophic relationships. This is
manifested in the formation and accumulation of inter-population differences.

[IpupoaniM apeanoM coMHuKa KOpUYHEBOro Ameiurus nebulosus € IliBHIYHA
Amepuka. TpamisieTbCsi BiH y pikax OaceiiHy ATIaHTUYHOTO OKeaHy Ta MeEeKCHMKaHCHKOi
3aroku Big HoBoi IloTmanaii Ta Hero-bpanceiky B Kanami, mo 3aTtoku MoOin B mitari
Anabama (CILIA) (FishBase).

Ileit Bux OyB 1HTPOIYyKOBaHHMM 10 €BpONM Ta Ma€ TeMep HEraTUBHUM €KOJIOTIYHUMN
BIUIMB Ha abopurenHi Bugu pu6. 3rigHo 3 Global Register of Introduced and Invasive
Species (GRIIS), comuk KOpUYHEBHI BBAa)KAETHCS 1HBA3UBHUM BHJIOM iXTiodayHH Ha
TepuTOpii 28 KpaiH.

Y GRIIS iHBa3uBHMMH BBa)XKalOTh Takl BUIH, III0 MalOTh BIUIUB (€ 1HBa3UBHUMHU),
SKIIO € JOKa3W TOTO, 10 BUAM HETaTUBHO BIUIMBAIOTh HAa O10PI3HOMAHITTS, 1 BKJIIOYAIOTh
BUJIU, SIKI € TOUIMPEHUMHM, MIBUAKO TOIIMPIOIOTHCS a00 MPUCYTHI Yy BEJIUKIA KUIBKOCTI
(Aleksandrov et al. 2020).

JlocnimxkeHHs: TPOBOJMINCH Ha JIBOX AUISTHKax Ha Tepurtopii Lllanpkoro paiiony: 3
o3epa Ilicounoro Oins Ilanpkoro Oionoro-reorpagiqHoro craiionapy, 3 o3epa CBiTs3b — 3
MIBJACHHO-CX1THOTO y30epexoks 3aToku Jlyka y mepioa 3 BepecHs 1o jaucronan 2021 poky.
JlocnikeHHs TMPOBOAMIIA 3T1IHO 3 3araJIbHONPUUHATUMHU B 1XTIONOTIl Ta TiIPOEKOJIOTii
Metoaukamu (Metoauka 360py 1 00pooOku, 1998).
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3a JOCHiKYBaHMM Mepio 3a JOMOMOrol0 MOP(QOMETPHUYHUX METOJIB Ha 000X
AuisHKax OyJio 310paHo Ta ONpanboOBaHO Mo 15 eK3eMIUIIpIB COMUKA KOPUYHEBOTO. 3arajiom
Oy7n0 BUBYEHO 23 MOPHOMETPUUHHUX MOKA3HUKHU, HA OCHOBI1 SIKMX OOYUCITIOBAIA KOS(IIEHT
KopeJsLii BiTHOCHO NoBHOI A0BkuHU Tina (L). Ilicns uporo BupaxoByBanach pi3HULS Mk
koedinienTaMu 000X BUOIpok 3 o3epa [licoune Ta o3epa CBiTs3b.

Y pe3ynapTari TPOBEACHUX JAOCTIHPKCHh BCTAHOBJICHO HAWOUIBIIY PI3HULIO MIXK
Koe(irieHTaMu KOpeJAllii y TaKuX MOKa3HUKIB: JOoBxkuHA TojoBu (lc) — 0,47; moBxxkunHa
xBoctoBoro crebna (p 1) — 0,42 nosxkuHa ocHoBM aHanbHOrO miasus (1A) — 0,32; Bucora
aHanbHoro miaBns (hA) — 0,31; naiiOinpma toBmmHa Tina (iH) — 0,23; Biactanp Mix
mnaBusiMu (V,A) — 0,22; Bucora cnuHHoro miaBus (hD) — 0,19; nosxkuHa udepeBHOTrO
mnaBus (1V) — 0,14; antenopcansHa Bijactanb (aD) — 0,13; naibinema Bucora tina (H) —
0,12; Bucora ronosu (hc) — 0,10.

MeHmia pi3HULS CIIOCTEPIra€ThCS y TAaKUX MapaMeTpiB: BUCOTA JI0 CEPEIMHU OKa
(hel) — 0,09; Binctanp Mk miaBisamu (P,V) — 0,07; moBxuHa OCHOBM CIHUHHOTO IUIABIIS
(ID) — 0,05; AnteanansHa Biactanb (aA) — 0,05; Jomxkuna mana, abo mpomuciona (1) —
0,04; Hiametp oka (do) — 0,03; Jlosxxuna rpyanoro miasi (IP) — 0,02; Haiimeniia Bucora
tina (h) — 0,02; [ToctoopcansHa Biactans (pD) — 0,02; Hosxkuna puna (1r) — 0,01; [lupuna
yona (10) — 0,01; AnTteBenTpanbHa Biactans (aV) — 0,01.

Y pub sKi HacedslOTh pi3HI 03epa BTpAvyaeTbcs 3JATHICTh [0 MIATPUMAHHS
HAJIEKHOTO PIBHS TE€HETUYHOro NOJNIMOp(i3My momyssmi. Apantamis pub 10 yMOB
ICHYBaHHSl y PI3HUX O3€pax MoJArae y 3MiHI MOPQOJIOTIYHUX O3HAK BIAMOBIAHO [0
T1IPOJIOTIYHOTO PEXHUMY, KOHKYPEHTHUX Ta TpoiuHMX 3aB’s3kiB. lle mposBiserbcs B
YTBOPEHHI 1 HAKOMMYEHH]1 MDKIIOMYJIALIMHUX BIAMIHHOCTEH.

HuauniB A., Ipay FO., Mamuyp 3.
MOXOIIOAIBHI MICTA JOJIMHA
JIvsiscokul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail:anitusyalove(@gmail.com

Pylypiv A., Drach Yu., Mamchur Z. BRYOPHYTES OF DOLYNA CITY. On the
territory of Dolyna city, 11 species of bryophytes from one division (Bryophyta) were
identified. By substrate preference, most of the identified species were epigean. On the
rocks or artificial stone four species were found. Among the ecological groups
subheliophytes (5 species, 45.5%) and hygromesophytes (27.3%) are dominate and 6
species are indifferent to temperature. Among the life forms of the studied bryophytes, the
turf form dominates - 6 species (54.5%).

JloniHa —MICTO PaliOHHOTO 3HAYEHHS, 10 3HAXOAUTHCS Ha BIACTaHI 58 KM BiJ 00JaCHOTO
neHTpy (Micto IBano-®pankichk). [lnoma Micta ckimagae 27 KM, a KUTbKICTb HACENEHHS CTAHOM
Ha 2016 pik craHoBuTh 20 755 0ci6. Moxomno/i0Hi € BaXJIMBUM KOMIIOHEHTOM YpOOEKOCHCTEM,
TOMY METOIO0 HAIIOro JOCIIDKCHHs OyJ0 BUWSIBJICHHS HacamIiepel] HaHIMOMIMPEHIINX BB
opioditiB. 30ip MOXOMOAIOHMX MPOBOIM MapuIpyTHUM MetofoMm y jumHi 2021 poky Ha
Teputopii Micta JlomMHa B Takux Jlokamiterax: Michbkuid mapk Jomuna (48°58'39.7"N
23°58'56.5"E) Ta Bymuus IBana ®panka (48°57'36.2"N 24°00'37.1"E). 36ip Ta Bu3HaAuYCHHS
MPOBOJIMJIA 32 3araIbHONPUAHATUMU MeToAMKaMH. by oOCTeXeHi: IPYHT, a TaKOX KaM’ SIHUCTI
cyOcTpaTtu SIK TIPUPOJHOTO, TaK 1 aHTPOIOTEHHOTO TMOXO/KeHHS. EKONOTIuHI Tpymu 1 >KUTTEBL
dbopmu BUALUTLIM 32 MeToaukoro Xiuia ta Enen6epa (Hill, 2007; Ellenberg, 2010). HaykoBi Ha3Bu
BU/IIB mojiaHo 3a XorercoM (Hodgetts, 2020).
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VY pe3ynbTari MoabOBUX AOCHIIKEHBb Oyino BHsBIEeHO 11 BUIIB MOXOMOMIOHUX, SIKI
HajexaTh JI0 BOCbMHU pOoJvH Biaainy Bryophyta. 3okpema, ne Bunu: Amblystegium serpens
(Hedw.) Schimp. (3HaiineHo Ha IpyHTI 1 KaM sSSHUCTOMY cyOctpati), Barbula unguiculata
(Hedw.) (rpynt, kam’sHUCTI cyOctpatu), Bryum argenteum (Hedw.) (achanbT),
Brachythecium campestre (Miill.Hal.) Schimp. (rpynr), Brachytecium rutabulum (Hedw.)
Schimp. (rpyHT, Mi>k KypTuHamu TpaBu), Didymodon rigidulus Hedw. (6eton), Fissidens
taxifolius Hedw. (rpynr), Oxyrrhynchium hians (Hedw.) Loeske (rpynr), Physcomitrium
pyriforme (Hedw.) Bruch & Schimp (rpynrt), Plagiomnyum undulatum (Hedw.) T.J.Kop.
(rpynT), Ptychostomum imbricatulum (Miill.Hal.) Holyoak & N. Pedersen (rpyHT).

Haiibinpiie BuaiB MoxonoaioHux (63,6 % Bix 3araabHO1 KUTBKOCTI BUIB) 3HAMICHO
Ha IpyHTi: Barbula unguiculata, Ptychostomum imbricatulum, Brachythecium campestre, B.
rutabulum, Fissidens taxifolius, Physcomitrium pyriforme, Plagiomnyum undulatum. Ha
KaM’SIHUCTUX cyOcTpatax BusiBieHO Amblystegium serpens 1 Barbula unguiculata (Hedw.),
a Buau Bryum argenteum (Hedw.) ta Didymodon rigidulus Hedw. — TakoX Ha ImITy4HHX
KaMm’ sTHUCTUX cyOcTpaTax (acdanbT, 6€TOH).

JI1st MOXOMOAIOHUX BaXKJIMBUMH YMHHUKAMHU € CBITJIO, BOJora i TemiepaTrypa. 3a
BIIHOIIEHHAM JO CBITJa Ha TEpUTOpli MAOCHIIKEHHS OynM BUSABJICHI Taki TpyNH
Moxomnoaionux: cyoremioditu (45,5% Big 3araabHOi KIUTBKOCTI BHIIB) Ta TeMicIIOpiTH
(27,3%), sxi nepeBaxaroTh, remioditiB BusiBieHo 18,2%, cmioditiB — 9%. 3a
TeMIlepaTypHUM MOKa3HUKOM 45,5% € xonogotonepaHTHUMU Ta 54,5% — iHIubEepeHTHUMH.
3a TOKa3HUKOM BOJIOTOCTI TepeBakaloTh Trirpomesoditu (27.3%), a xkcepoditu,
kcepomesoiTu 1 rirpoditu cranoBisATh mo 18,2%. Haitmenma rpymna me3oditis (9.1%), Ta
OJVH BUJ 3 HEBH3HAUEHOIO O3HAKOIO MO BIAHOMICHHIO 10 Bojoru. Cepen KUTTEBHX (OpM
JOCIIPKEHUX MOXOMOAIOHMX JOMiHYye nepHuUHa ¢dopma — 54,5%, mOayIIKa CTAaHOBUTH
36,4%, ietnBo — 9%.

Taki mocnmimkeHHs BIIepIIe MPoBOAATHCA i wmicta [omuna. Tomy mouiibHO
MPOJOBXKUTU JAETalbHI OOCTEKEHHS 1HIIUX cyOcTpariB, Hacamiiepea, GopodiTiB, a TaKOK
MpoBeCTH OPiOIHIUIIKAWHY OLIIHKY CTaHy aTMochepHOoro nopitps M. JlonuHu.

IHoxomkyk B., I{Binuniok O.

BIUIMIB MIKPOBIOJIOT'TYHOI'O TTIPEITAPATY OAZIS-M1 HA
3AMYJIBUOBAHOMY ITOXXHUBHUMU PEINTKAMM IPYHTI HA BIOMACY
POCJINH ZEA MAYS L.

JIvsiscokul HayionanvHul yHieepcumem imeni leana @panka
79005, syn. I pywescvkoeo, 4, JIvsis, Ykpaina,
e-mail: Veronika Pozhodzhuk@outlook.com

Pozhodzhuk V., Tsvilynyuk  O. THE INFLUENCE OF THE
MICROBIOLOGICAL PREPARATION OAZIS-M1 ON THE BIOMASS OF AND ZEA
MAYS L. PLANTS ON SOIL MULCHED WITH HARVEST RESIDUES. The greatest
increase in dry and raw mass was recorded under the action of mulch from the remains of
buckwheat and wheat crops and the researched drug. Thus, it can be stated that the studied
drug in this concentration increases the biomass of corn and can be recommended for
further use.

Barome 3naueHHs g (OpMYBaHHS BHCOKOIO BPOXKAKO0 KYKYpYI3U € TOKa3HUK
MPOAYKTUBHOCTI TaKUW SIK JAMHaMiKa MPUPOCTY CUPOi Ta cyxoi Giomacu. IlepcriekTuBHUM
METOJIOM TMiJABUIICHHS TpHUpOCcTy OioMacu € EM-TexXHOJIOTiS — TEXHOJIOTisl 03J0pOBICHHS
HABKOJIMIIHBOTO CEPEOBHUIIA 32 JOMOMOTOI0 €(pEKTUBHUX MIKPOOPTaHI3MiB.

80



“Youth and Progress of Biology", Lviv, October 67, 2022

Mu nocnimxyBanu BB npenapary Oazis-M1 Ha 30u1bl1eHHs 610Macu pOCiuH Zea
mays L. JIns 1poro y TOpIIMKHM 3 MICKOBUM I'PYHTOM BOCEHU BHOCWIJIM OKPEMO IMOKHHMBHI
PEIITKU MIIEHULI 1 TPEUYKH, Y MOJOBUHY 3 HUX JOAABAIM PO3BEACHHUM 3TiJTHO 1HCTPYKIIi
npenapat Oazis-M1. BecHoto, yepe3 HIICTh MICSIIB MiCJis BHECEHHS MOXHUBHUX PELITOK Y
JOCTIIKYyBaH1 CyOCTpaTH, MOCISUIM HACIHHS KYKypya3u copTy Ycmix. KoHTposem ciyrysas
YUCTUM MICKOBUMN IpYHT. EQEKTUBHICTh BIUIMBY Mpenapary OLIHIOBAIM 32 CUPOIO Ta CyXOIO
MacaMu KOpEHIB 1 MaroHiB pOCIMH KyKypyI3u. BusHaueHHs Macu 3/i1lCHIOBaJIM BaroBUM
METOJIOM.

OTpumaHi pe3yJbTaTh 3aCBITYMUIIM, 110 CUpa 1 CyXa Macu KOpPEHIB M MaroHiB pOCIUH
KyKypyJ34, BUPOIIECHUX HA MICKOBOMY I'PYHTI, 3aMyJIbMOBAaHOMY MOXHUBHUMH PEIITKAMU
KyKypyI3u 1 MIIEHHULI, 3MEHUIYBAJIWCA Yy MOPIBHSIHHI 3 KOHTpOJIEM. 3a BUKIIOUYEHHSIM
MOKa3HHUKa CUPOi Macu KOPEHIB POCIIHMH, BUPOIIEHUX HA MICKOBOMY I'PYHTI 3 MOXHUBHUMU
pelITKaMH TPEUKH.

KomrnekcHe 3acTocyBaHHS MyJbdl 13 BCIX JOCHIIPKYBaHUX TMOKHUBHUX DPEIUTOK 3
MikpoOionoriyauM npenapatom Oazis-M1 cTuMymtoBaio MPUPICT CUPOT 1 CyX01 Mac POCIUH
KYKYPYI3H.

Tax, 3a aii Mynbyl 13 MOKHUBHUX PEUITOK I'PEUYKU 1 MIKpOOIOJIOTIYHOIO Mpenapary
cupa Ta CyXa Macu KOPEHIB POCIWH Z. mays TepeBUIyBalu KOHTposib Ha 35% Ta 30%
BIIMOBIAHO. A cHpa Ta CyXa Macu MaroHiB JOCHTIKyBaHMX POCIUH 3poctana Ha 47% Ta
136% B1AIIOBIAHO.

Mynbya 13 TO)KHUBHUX PEIITOK MIIEHHMIII 1 JOCIIKYBAHOTO MpenapaTy CIpuUIrHsIA
3pOCTaHHS CUPOI Ta CyX0i Mac KOPEHIB POCIWH KyKypya3u Ha 7% Ta 34%, a maroiB — Ha
31% 1 103% B1AIOBIIHO.

TakuM YMHOM MOKHA CTBEP/KYBATH, 10 MOKHUBHI PEIUTKHU 1 MIIEHUI, 1 TPEUKH IT1]1
BIUTUBOM MikpooOiosoriynoro npemnapaty Oazis-M1 epeKkTHBHO MiKUBIIOIOTh POCIUHU
Z. mays, iX IOLIJIBHO caMe B TaKiil IKOCTI BUKOPUCTOBYBATH.

Hoaorusinko JI.
3MIHU MOPO®OMETPUYHUX TA BIOXIMIYHUX [TOKA3HUKIB KOPOITA
JIYCKATOTI'O Cyprinus carpio L. 3A 111 MIKOTOKCUHY T2
Hayionanvnuu ynisepcumem « Yepniciscoxuui koneziym» imeni T. I'. [llesuenka
eyn. I'emvmana Ilonyoomxa, 53, 14037 m. Uepnizcie, Yrpaina
e-mail: mekhedolga(@gmail.com

Polotnyanko L. CHANGES IN MORPHOMETRIC AND BIOCHEMICAL
INDICATORS OF SCALED CARP Cyprinus carpio L. UNDER THE ACTION OF
MYCOTOXINE T2. The study concerned changes in the morphological parameters of carp
under the influence of mycotoxin T2. The coefficients of fattening decrease by 16% and
8%, respectively, which may indicate a loss of nutritional properties of fish. An insignificant
shift in the compactness index was also observed. Other indicators show an upward trend,
but the differences are unlikely. The cellular content of total protein in the blood of the
experimental fish decreased by almost 18% (20.0 g/dm’ in the control versus 17.0 g/dm’ in
the animals exposed to the mycotoxin T2).

MIKOTOKCUHU - NPOAYKTH MeTaloii3My TrpHOiB, 110 ypa)xkalOTh 3€pHOBI Ta I1HIII
kopMoBi KynbTypu (Kproko, 2013). Ile HHU3bKOMOJIEKYJISIpHI BTOPHUHHI META0OJITH, IO
CHUHTE3YIOThCS MIKPOCKOIIYHUMHU IUIICHABUMH TIpuOaMu Ta BUPOONSIIOTHCA SK IICIHS
30epiranHs, Tak 1 y mpoieci BupouryBaHHs KyiabTyp (Xodumrerrep, benrpan, TpaTttHep,
2007). BcranoBneno, mo Omu3pko 300 MeTabosiTiB TrpubOIB MOTEHIINHO TOKCHYHI IS

81



Mooz 1 moctyn 6iosorii”, JIbBiB, 6—7 xoBTHS 2022 p.

JIOAUHU 1 TBapuH. MIKOTOKCHHHM IMIMPOKO NoOmHKpeHi B mnpupoai, 1 25-30% Bpoxato
3epHOBUX YpakaloThCs rpubamu. OCTaHHIM 4acoM JIOBEACHO, IO TPAHUYHO JOMYCTUMUX,
0e3MevHrX pIBHIB MIKOTOKCHHIB HEMae€, HaBIThb HaWMEHIIl iX KUIBKOCTI B KOpMax MaroTh
HeraTuBHUI e(eKT 1 3/7aTHI MOCTYNOBO HAKONWYYBATHCS B OpraHi3Mi TBapuWH 1 NTHUII
(IBanuupbkuii, 2006).

PesynpTatn  3MiH  MOp(OMETpPHUUHMX  IXTIOJOTIYHMX TOKA3HUKIB pud, 110
3HAXOMWJIMCS 3a [1i MIKOTOKCHMHY T2 cBimuaTh, 1[0 KOEQIIIEHTH BrOJI0BAHOCTI
3MeHIyoThesl Ha 16% Ta 8% BIANOBIIHO, IO MOXE TOBOPUTHU PO BTPATy MOMKUBHUX
BracTuBocTeil pub. Takox crocTepiraid HECYTTEBE 3MEHIIEHHS 1HAEKCY KOMITAKTHOCTI.
[HIIl TTOKA3HUKHU TPOSABIISIIOTH TEHJCHINIO J0 3pOCTaHHSA, OJHAK BIJIMIHHOCTI HEBIpOTIJIHI.
KinbkicHuil BMICT 3arajibHOro OUIKy B KpPOB1 JOCHITHUX puO 3MeHUIUBCA Maibke Ha 18%
(20,0 r/am’ B KoHTpOi Tpotn 17,0 /M’ y TBApHH, 1O HepeOyBaTH 3a il MiKOTOKCHHY
T2).

Hputyaa C., Mamuyp 3., Apau FO.
OCOBJIMBOCTI INOMYJIALII COATHIB TEPUTOPII I'TPCbKOI'O MACUBY
TOPTAHU
JIvsiscokuu nayionanvHul yHieepcumem imeni leana @panka,
syn. I pywescvkoeo, 4, Jlvsie 79000, Ykpaina,
e-mail: sergii.prytula08@gmail.com

Prytula S., Mamchur Z., Drach Yu. RESEARCH OF THE SPHAGNUM
POPULATION IN THE TERRITORY OF THE MASSIF GORGANY. A study of
sphagnum moss populations was conducted on the territory of Gorgan. Populations of
species were identified: Sphagnum quinquefarium, S. capillifolium, S. flexuosum, S.
russowii, S. squarrosum and their features were analyzed. Sphagnum population of high
mountain biotopes are subject to significant anthropogenic influence due to a high level of
recreational activity and massive deforestation.

C¢darHoBi MOXHM BHCOKOTIpHHUX OIOTOMIB 3a3HAIOTh 3HAYHOTO AHTPOIIOT€HHOI'O
BIUTUBY B TPCHKUX €KOCHCTEeMax (Pi3Kl 3MIHM YMOB 3BOJIOXKEHHSI, pyHHYBaHHS MPUPOIHHUX
OCEJIUIIl, peKpealliiHe HaBaHTa)XKCHHS). BHUBUEHHS BUIOBOTO CKJIAAy Ta MOMYJALIHHUX
XapaKTepUCTUK Li€i rpynu OpiodiTiB sSK HaMEHUI AOCIIIKEHOI, ajie MEepPCHEeKTUBHOI 3
OISy Ha IXHIO 1HAWKATOPHY LIHHICTb, € HAJA3BUYAIHO aKTyaJIbHHUM.

Moxomnoni6ui MacuBy Iloprad, IO NPOCTATAETHCS HAa TEPUTOPIi 3aKapHmaTchbKOi
(Xycrcpkuit 1 TsuiBcbkuit  paifonn) Tta IBano-®pankiBcrkoi (Kamycbkuii, IBaHo-
@®pankiBebkuil 1 HanBipHsAHCBKHM pailoHn) o0nacTeil € Majgo0CaiHKEHUM 00’ €KTOM O10TH.
s wiei TepuTopii paHimie HamMu BcTaHOBJIeHO 23 Buau charnoBux moxiB. Kpim Toro,
BcraHoBieHo([Iputyna ta iH., 2022), mo Sphagnum quinquefarium, S. capillifolium, S.
girgensohnii, S. russowii, S. squarrosum € HaWTOIIKUPEHIIINMH BUJIaMU POJY Ha TEPUTOPIi
nocaimkenHa. CharHoBi MOXH MOIIUPEH] HA IPYHTI NEPE3BOJIOKEHUX OCEIUII, HacamIepe,
Ha 00J0Tax 1 B 3a00JI0UYEHHUX JIicaX, a TAKOK Ha MOKPOMY KaMiHHI1. BakiuBUM 3aBJIaHHSM €
BCTAHOBJICHHS BHJIOBOTO CKJaJy, a TAaKOXX IPOBEACHHS CIOCTEPEKEHb 3a CTaHOM
NOMYJISALiN carHis.

[IpoBeneni AOCHIIKEHHS Ha TpPbOX JUISHKaX Ha TepuTtopli CHBYJISHCHKOIO
migpaiiony (okonuii c¢. Crapa ['yra, IBano-®dpankiBchkuii paiioH, [BaHOo-®DpaHKiBChKa
o0nacth) y pizHux exoronax: Nel — XBOWHUH Jic (TYpUCTHUHUN MapuIpyT Ha MOJOHUHY
Cepepanto, 761 M H. p. M., 48°61'85.7"N 24°18'85.7"E ), Ne2 — Gomitie (TypUCTHUHUM
MapuipyT Ha T. CuByis, 713 M H. p. M. 48°60'78.6"N 24°18'86.5"E), Ne3 — xepen Ha ocumnax
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(r. IrpoBenb, 1744 M H. p. M. 48°35'46.0"N 24°06'04.3"E) Ta 3aKknaneHo AOCHIIHI TPAHCEKTH
JUTSI TIOMYJISILIMHUX TOCITIIKEHb.

Hinsuka Nel. BusiBneno cuHy3ii ABOX BUIIB cdarHiB: Sphagnum quinquefarium i
S. russowii, WinbHiCTh HOMymALii S. quinguefarium 220 oc/M°, moMminye S. quinquefarium,
MPOEKTUBHE MOKPUTTS 000X BUIB carHiB cTaHOBUTH 70%. IIpoeKkTHBHE MOKPUTTS 1HIIUX
MOXOmNomiOHux Ha AusHIU: Pleurozium schreberi, Polytrichum juniperinum, Bazzania
trilobata, Dicranum scoparium cranoButh 30%. PiBens ButontyBanus: 10%.

Hinsuka Ne2: Bumu cdarui: Sphagnum squarrosum, S. russowii, S. flexuosum,
WinpHiCTh momyssHii-240c/M”, oMinye S. flexuosum, TPOEKTHBHE MOKPUTTS cdaruis: 70%.
3 1HIIMX MOXONOMIOHUX BUSBIEHO RhAytidiadelphus triquetrus, TpOEKTUBHE MOKPUTTS SIKOTO
MeHie 10%. PiBeHb BUTONITYBaHHS: BIJICYTHE.

Hinsuka Ne3: mommpenuit oauH Bua Sphagnum capillifolium, MTBHICTH
nonyJsii:3960¢/M’, mpoekTHBHE TOKPUTTS: 70%. IIpOSKTHBHE MOKPUTTS MOXOIOiOHHX
Polytrichum juniperinum, Pleurozium schreberi menmie 10%. PiBenb ButontyBanHs — 30%.

[TopiBHSHHS OTPUMAHUX JAaHUX J03BOJISIE BCTAHOBUTHU NEBHI 3aKOHOMIPHOCTI: Ha
BCIX JUISHKAaX TMPOEKTUBHE TMOKPUTTS c¢arHiB cTaHoBUTH 70%, 110 3yMOBIJIEHO
CHOPUATIMBUMH TiAPO-TEPMIYHUMH YMOBaMU €KOTOMNIB. Bu3HauanbHUM € Hacamiepen
3BOJIOXKEHHSI — BUIU Sphagnum quinquefarium Tta S. capillifolium erirpoditamu,
S. flexuosum — rirporigpodit. Came ToMy, BOHH MO3UIIIIO BXOAATH J0 CKJIaay JTOMIHAHTIB, Y
MOPIBHSHHI 3 IHIIUMU BUAAMH C(PArHIT y TOCIIHKEHUX OCeNuIIax.

Caguak O.', Kanpycs L."?
YACTOTA TPAIUTSAHHSA TA EKOJIOTTYHI I'PYIIM KOJIEMBOJI V JIICOBUX
EKOCHUCTEMAX BII'EPCHKOI'O HAIIIOHAJIBHOI'O ITAPKY (ITOJIBIIIA)
! Tvsiscoruii HayionanbHuu yHieepcumem imeHi leana Opanka,
syn. I pywescvkoeo, 4, Jlvsie 79000, YVrpaina
? eporcasnuii npupodosnasuuii myseii HAH Yipainu,
gyn. Teampanvha, 18, Jlveis, Yrkpaina
e-mail: savchac22(@gmail.com, kaprus63@gmail.com

Savcak O., Kaprus’ I. SPECIES NUMBERS AND ECOLOGICAL GROUPINGS
OF COLLEMBOLE IN FOREST ECOSYSTEMS OF THE WIGER NATIONAL PARK
(POLAND) IN THE FORMATION OF THE ECOLOGICAL STRUCTURE OF THE
TAXOCENE COLLEMBOLE. The value of hazel in the forest ecosystems of Viger
National Park in the formation of the ecological structure of the Collembola taxocene was
investigated. It was established that the highest frequency of occurrence both in soil
samples, both with hazel and without it, are eurytopic species of Collembola (share 75.1-
100% or a completely permanent species). Also, in addition to eurytopic species, many
polytopic forest species, which are ecologically related to different types of forests, were
found in the studied collembolan fauna.

B pesynbTaTi mpoBeneHUX AOCHIIXKEHb B JIICOBUX eKocuctemax ¢opmauii 7Tilio-
Carpinetum Birepcbkoro HII BusiBneno 51 Buja xonem6oi. BecraHoBieHo , 110 BUAaMH 3
HaNOUIBIIIOK YaCTOTOI TPAIUISIHHS B YCIX JOCITIIKEHUX BapilaHTax JIICIB € TaKl eBPUTOIHI
BUAU Koiembon, sk Parisotoma notabilis, Pogonognathellus flavescens, Lepidocyrtus
lignorum, Pseudosinella horaki (75,1-100% BimiOpaHux IpyHTOBHX MpoO abo aOCOIIOTHO
nocTiiHi Buau). Lli BUaM HacedsitoTh Pi3HI THUOU JICOBUX OIOTOMIB JOCTIHKYBaHOTO
pETioHy.
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Jlpyra rpyna — BHIH 3 JEII0 MEHIIOK YacTOTO TPAIULTHHS B MPO0Oax IPYHTY abo
Ha pochigaux auisHkax (Big 50,1 mo 75%): Isotomiella minor, Orchesella bifasciata,
Orchesella flavescens, Neanura muscorum, Lepidocyrtus lanugonosus, Protaphorura
armata Ta 1HWI. Jleski BUAM KOJEMOOJI MOXXYTh MaTdh BHMCOKY YacTOTy Ha JOCIHIJIHUX
IOUISHKaX, aje HU3bKy — Yy 3pa3Kax IPyHTY B OkpeMmux Oiotomax (Neanura muscorum,
Lipothrix lubboki, Oligaphorura absoloni, Folsomia quadrioculata, Sphaeridia pumilis,
Protaphorura subarmat). BctanoBieHo, 1o OUIBIIICTh BUIB KOJIeM0OO0I (3a Kilacu(iKaIieo
Timnepa) Hanexarb 10 BTOPUHHUX 200 BUMAJKOBHUX I'PYIl, TOOTO TPAIUIAIOTHCS MEHIIE HIXK
y 50% mpo0.

Y nmocnipkeHi ¢ayHi KoyieOod, OKpiM EBPUTOMHUX BHUIIB, BHUSABJICHO OaraTto
MOJIITONHUX JIICOBUX BHU/IB, SIKI €KOJIOTIYHO TMOB'A3aHl 3 pI3HMMHM THUIIAMHU JICIB, Ta
MIPUCTOCOBAH1 JI0 KUTTSI HE JIWIIIEC B TPYHTI Ta JIICOBIM MIACTHIII, aje ¥ MiJ KOpOoko IepeB, Ha
rpubax, Moxax Ta JMIIAWHUKAX. 3 JITEpPaTypHUX JaHUX BIAOMO, IO HaibaraTmi Ta
HaWpI3HOMAHITHIIII ~ YIPYNOBAaHHS  CalpOKCWIBHMX  KoiemOon y  Birepcekomy
HalllOHAIIbHOMY TapKy BHSBJIEHO B oOceluill rpabda cyOokoHTuHeHTansHoro (T7ilio
Carpinetum). Ha miacTtaBi aHamizy 310paHOro maTepially MU JIWAIIIA BUCHOBKY, IO BICIM
BHUJIIB KOJIEMOOJ MOXXHA BIJHECTH JO CANpOKCHWIBHUX. Tpu 3 HHX, ToOTO Proisotoma
minima Vertagopus cinereus 1 Pratanurida boerneri, € canipokcuao010HTaMH.

Hactynna exonoriyna rpyna BuuiB — Pseudachorutes parvulus, Neanura
muscorum, Neanura minuta, Oligaphorura absoloni Ta Entomobrya corticalis €
canpokcuiodiniamu, abo BUAAMHU, K1 BIJAIOTh NEepeBary MEpTBIN JEpeBHHI, ajie TaKOX
MOJKYTh XKUTH B IHITUX JICOBUX CEpPEAOBHUINAX NMpokuBaHHA. Cepeln HUX MOKHA BUAUTUTH
MEIIKaHI[IB Kopu jnaepeB (Pratanurida boerneri, Vertagopus cinereus, Entomobrya
corticalis), THUIO4OiI nepeBUHU (Pseudisotoma sensibilis) 1 TUX K1 3yCTpI4arOThCsA B 000X
MikpoOioTonax (Pseudachorutes parvulus, Neanura muscorum, Neanura minuta,
Oligaphisotoma minima).

3 MepTBOIO 200 KMBOIO JIEPEBUHOIO OB’ s13aH1 TaK0XkK KcepodiabHi Opiodinu: Xenylla
boerneri, Xenulla brevicauda, Pseudachorutes dubius, Orchesella bifasciata, Entomobrya
marginata, Entomobrya muscorum 1 E. nivalis, iK1 )XUBYTb y 3arIMOJICHHAX KOPH AepeB abo
emipiTHuX Moxax. OnHaK, iX Ba)XXKO BBa)XXaTH TMOBHICTIO CaNpPOKCWJIBHUMHU BHUIAMH,
OCKUIbKM BOHHM HAcesloTh JKMBI Ta MepTBl jaepeBa. Pemra 35 BHAIB € TUNOBUMHU
MENIKaHISIMU MiICTUIKK a0o rpyHTY. [IpudomMy, fesiki 3 HUX 3HaXOJATh XOPOIll YMOBHU JIJIst
KUTTS B MOXaX, JIMIAWHUKAX 1 CYXOCTIHHIN JepEeBUHI.

CasinkoBa B., Mamuyp 3.
BHUCOKOIHBAB3IMHI BUJI POCJIMH B YPOUMILI «<Y4EPBOHE»
(HIIIT «JTHICTPOBCHKIUI KAHBIOH»)

JIvsiscokuu nayionanvHul yHieepcumem imeni leana @panka, Jlveie
syn. I pywescvkoeo, 4, Jlvsie 79000, Yrpaina
e-mail: vikasavinkovaOl@gmail.com

Savinkova V., Mamchur Z. HIGHLY INVASIVE PLANT SPECIES OF THE
RESERVE TRACT CHERVONE (NNP THE DNIESTER CANYON). The spread of 6
highly invasive plant species was found on the territory of the reserve tract Chervone. Their
origin and degree of naturalization are also established.

VYpounme YepBone (N 48.4818° E 25.3534°) — Bxomuth npo ckiamy HIIIT
«/IHICTpOBCHKMI KaHBUOH». VYHIKaNIbHI HPUPOJIHI OCOOIMBOCTI TEepUTOpli, a came
YEpBOHACTI CTPIMKI CXWIM KaHbHOHY piukd JIXKypUH 3 YHIKQJIbHOIO POCIHUHHICTIO €
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NpuBabIMBUM MiceM s TypucTiB. OCTaHHIMM pPOKaMH CIIOCTEPITa€ThCS EKCHaHCIs
Yy)KOPITHUX BHJIIB POCIUH, TOMY METOI0 HAIIOr0 JOCHIJKEHHS OyJl10 BCTAHOBUTHU
HaWTOIIUPEHIIT BUIM BUCOKOIHBA31MHUX POCIMH Ha TEPUTOPIi ypoUuIa.

Acer negundo L. (Sapindaceae). IliBHIYuHOaMepUKaHCHKUN KEHOQIT, 3a CTyINEHEM
HaTypami3aui arpiodit, axkuil nmogonaB F-6ap’ep. Ha teputopii ypouumia nomupeHuit y
nonuHi Jxypuna (N 48.8085510°, E 25.5987510°), y310BX TYpPHUCTCHKO-EKOJIOTTYHOTO
Mapupyty Ycreuko-UepBone-Hupkie (N 48.8101650°, E 25.5976130°). Ambrosia
artemisiifolia L. (Asteraceae). IliBHiuHOaMepUKaHChKUNA KeHOQIT. 3a CTyleHeM
HaTypamizauli ne emnexkodit, mo aonae E-Oap‘ep. Bua nmommpenuit y3gosx gopir (N
48.8034537°, E 25.5916147°), y Mexax ypouula TparusieTbcs Oias BOAOTOKIB (N
48.805168°, E  25.583177°).  Erigeron  annuus (L.) Pers  (Asteraceae).
[liBHIYHOAMEpUKAHCHKUN KEHO(DIT. Arpio-enekoir, SKUi BKOPIHIOETbCA y NPUPOIHI
nenosu (F-6ap’ep). Ha Tteputopii ypouwima BuUI MNOMUPIOETCS Yy mnpupoanux (N
48.810165°, E 25.597613°) Tta antponorenno 3minenux (N 48.809435°, E 25.600137°)
oiotonax. Galinsoga parviflora Cav. (Asteraceae) — miBJAeHHOAMEPUKAHCHEKUN KeHODIT. 3a
CTYIIEHEM HaTrypaii3amii — enekogir, M0 MacoBO TOLIUPIOETHCS B AHTPONOIEHHO
TpancopmoBanux Ta arporeHo3ax (N 48.8079178°, E 25.5917128°). Hacto TpariseTbes
Ha y30iyusx gopir (N 48.812139°, E 25.596174°, N 48.8042204°, E 25.5894712°) Ta Oins
cmitre3Banuiia (N 48.8068086°, E 25.600263°). Parthenocissus quinquefolia (L.) Planch.
(Vitaceae) — miBHIYHOAMEpPUKAHCHKUN KeHOPIT. 3a CTyNeHeM HaTypamizalii — arpio-
enexkodit. Tsxkie g0 aHTpomoreHHuX ueHo31B (F-6ap’ep). Tpamserbcss Ha OKOMUISAX
cymikHux cin (N 48.807366°, E 25.5921918°, N 48.8060521°, E 25.5893201°). Robinia
pseudoacacia L. (Fabaceae) — miBHIYHOAMEpPUKAHCHKUI KeHOQIT. Arpio-enekodiT, Mo10J1aB
F-6ap’ep. MacoBo momupeHuii B aHTpororeHHo 3MmiHeHuX 1meHozax (N 48.8085605°, E
25.6022883°), yrBOproe rycti 3apocti B3aoBxk jopir (N 48.8066095°, E 25.5921011°) Ta
outst moackkux nocenenb (N 48.8067091°, E 25.5986306°).

BriuB BUCOKOIHBa31MHUX BUAIB POCIMH CTAHOBUTH 3arpo3y YHIKaIbHUM MNPUPOIHUM
[IEHO3aM ypouwuina YepBoHe, TOMY OCHIKCHHsI TMOIIMPEHHS Ta OCOOJMBOCTEH 1HBa3ii
YyKOPITHUX BHUJIIB Ma€ MPiOpUTETHE 3HAYEHHS JIIs1 0XOpOoHU 00’ ekTiB [13d Ykpainu.

Xumun O., Kanpycs L.

BUJIOBE PO3MAITTS IPYHTOBUX COLLEMBOLA HA JIVIIHKAX
ABOPIBCBKOI'O HAIIIOHAJIBHOI'O TTIPUPOAHOI'O ITAPKY 3AXOIUIEHUX
[HBA3IMHMM JYEOM YEPBOHNM
JIvsiscokuu nayionanvHuu ynieepcumem imeri leana Opanka
syn. I pywescvkoeo, 4, m. Jlvsie, 79005, Ykpaina

e-mail: olha.khymyn@Inu.edu.ua

Khymyn O., Kaprus’ I. SPECIES DIVERSITY OF SOIL COLLEMBOLA IN THE
AREAS OF THE YAVORIVSKY NATIONAL NATURE PARK ATTACKED BY THE
INVASIVE RED OAK. A study of the species diversity of Collembola in the territory of the
Yavoriv National Park was carried out in plots invaded by the invasive red oak. As a result
of the conducted research, an increase in species diversity of Collembola of invasive red oak
compared to autochthonous tree stands was revealed. The instability of the changed
ecosystem, which can lead to the degradation of native biocenoses, has been established.

Ha Tepuropii SIBOpiBChKOT0 HAIIOHAJIBLHOTO MPUPOJHOTO MapKy BIpoaoBx 2020 —
2021 pokiB MPOBOJIUINCH JOCTIHDKEHHS TAaKCOILIEHY KOJIEMOOJ Ha AUISHKAX 3aXOIUICHHX
BHCOKOIHBa31iiHUM yOoMm uepBoHUM (Quercus rubra). Ik KOHTpOab OyJio B31TO KOPIHHUN
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UIsl  JgaHoi TepuTopli TpaboBo-myOoBuit  (ditorneno3 (acomiauis Querceto-Carpinetum
saniculosum (Ilsaceupkuii, 1942)).

3a Bechb mepioA JOCHIPKEHb, CTaHIAPTHUMHU IPYHTOBO-300JOTTYHMMH METOAAMH,
Oyno BimiOpano 80 rpyHTOBUX MpoO (o 20 B OCIHHINA, BECHSHMM, JIITHIM Ta 3UMOBHUHI
ce30HM). B pe3ynbrari npoBeneHoi poOOTH, B iHBa3iiHOMY IyOHSKY BUsiBIEHO 47 BHIIB
KosemOoJ1, 5Kl HanexaTh 10 11 poaun Ta npeacrasieHi 2874 ocoOuHamu.

HaiiuncenpHimow y npociiypkeHoMy ¢iTonieHo31 € poauHa Isotomidae, Bona
CTaHOBUTH 73% BiA 3arajbHOi YHMCEIBHOCTI TAKCOLIEHY KOJEeMOOJ Ta BKJIKOYae 9 BHIIB.
CtpykTypa JOOMIHYBaHHS TIpEACTaBi€HA TpPbOMa THIIOBO JICOBUMH 1 €BPHUOIOHTHHUMHU
BHUJIaMH: €yJOMIHaHTOM € Folsomia manolachei 1 ctanoButh 40% Big 3arajabHO1 KUIBKOCTI
0COOWH, IOMIHAHT - Isotomiella minor - 24% ta 5% - cyonomiHaHT - Pseudosinella horaki.
Pemrra 45 BumiB — perieicHTH Ta CyOperieACHTH.

AHami3 JOCHIKEHOT0 TaKCOIlleHy KojieMOon metomoMm Q-ctatuctuku (Magurran,
2004), noka3aB 3HaYHO BHILUN PE3yJbTaT LIEHOTUYHOI'O PO3MAITTS B 1HBa31MHOMY JyOHSKY
(inmexkc Q = 11,8) HiX y KOpiHHOMY rpaboBoMy nyOHsKY (1Haekc Q = 9,8). OTpumani aaHi
MIATBEPHKEHO TaKOX 1HJIekcoM MeHnxiHika Ta Mapraneda ( IMe=1,2; IMa=6,6 tTa IMe=0,9;
IMa=5,7 BiAMOBIIHO).

B nmocnimkeHomy iHBasiitHOMYy (ITOIIEHO31 3a 3arajibHOIO KUIBKICTIO BHUIIB Ta
BI/IHOCHOIO 4YHCENBHICTIO Yy crmekTpi kutrteBux ¢opm Collembola mnepeBaxkaroTh
M1JCTUIIKOBO-IPYHTOBI (762 0coOMHU), BEPXHBOIPYHTOBI (476 0OC.), HMKHBOIIJCTHIIKOBI
(242 oc.) Ta BepxHbomiAcTWIKOBI Olomoppu. HaromicTe, ngoCcHTH Mama YacTka
MPeICTaBHUKIB INIMOOKOTPYHTOBOI Ta KOPTULUKOJIBHOI KUTTEBUX (POPM KOJIEMOOI.

VY cknani nporo takcorieHy Collembola BusiBieHO npeACTaBHUKIB 6 KOMILJIEKCIB BU/IIB
3a TOJBOBUM rirponpedepeHayMmom (30kpeMa, eBpHOIOHTIB, TIrpodiiiB, rirpo-me30Qiiis,
Me3odimiB, kcepo-Me30diniB Ta kcepodini). Kpim Toro, nmpeacraBieHo 4 G10TOMHUX TPy
BUJIIB (JIICOBI, JIICO-JIy4Hl, JIy4YHO-CTENOB1 1 eBpuTomnHi). HaifOinpia yactka eBpuOIOHTIB
(54,7% Bia 3aranbHOI YUCETBHOCTI TakcoleHy). KpiM Toro, BUSIBJIEHO BEJIMKY YacTKY Tirpo-
Me30¢pubHuX (27,0%), Kcepo-Me30(UIbHUX 1 Me30dIIBHUX BHUIB, SIKI CyMapHO CKJIa/aloTh
10,8% Bix 3araibHOi YMCENBHOCTI BChOro TakcoleHy. Cepen Ol0TONHUX TIpyn BHUIIB 3a
MMOKa3HUKOM BHJIOBOTO OaraTcTBa TMepeBaXkaroTh JicoBl (42,5% ycix BUAIB KojaemM0O0dm),
esputonHi (27,6%) ta mico-nyuni Qopmu (14,8%), ane 3a BIIHOCHOIO YHCEIBHICTIO
nepeBara Ha KopucTb eBputonHux Buji Collembola.

3a KpUTEpieEM CIeHiali30BAaHOCTI TaKCOIEHY KOJIeMOOd, IOCHII)KeHUM TaKCOIICH
MOKHa BIJHECTH [0 CIELiaji30BaHOTO THUILYy, QK€ Ipyla JIICOBUX 1 JICO-TyYHUX BHJIB
CTAHOBJISITh Y HhOMY cyMmapHO 57,3%. BimmoBimno mo miteparypHux ganux (KyszHemosa,
2005), 30inblIeHHs 010pO3MaiTTsI y BTOPUHHUX, 3MIHEHHUX EKOCHCTEMax, HE € O3HaKOIo
iXHBOT CTaOUIBHOCTI Ta YHIKAJIbHOCTI, a TMOB’A3aHO 31 30UIBIICHHSIM TI'€TePOTreHHOCTI
CepeIOBUINA, XapaKTEePHOI Uil MOPYIIEHUX €KOCHUCTEM, 110 MOXE MPU3BOAUTH 33 NMEBHUN
qac J10 Jerpajanii KOpiHHUX O01011€HO31B.

Shelinhovskyi D., Soborova O., Kudelina O.
ASSESSMENT OF THE ECOLOGICAL STATE OF THE SOUTHERN BUG RIVER
Odessa State Environment University,
15 Lvivska str., Odessa, 65016, Ukraine
e-mail: shelingovskijdima@gmail.com

In modern conditions the land surface waters are subjected to a rather significant
anthropogenic influence, as a result of which their natural state changes significantly and the
possibility of using the individual water bodies for the economic and household needs is
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limited. Since the drinking water supply in Ukraine is carried out mainly at the expense of
the surface water, the objective information regarding the water bodies state, established on
the basis of the hygienic and ecological criteria, becomes very important and relevant.

The Southern Bug is one of the rather large rivers of Ukraine. Its catchment area is
completely located within the borders of our country. High regulation, a developed
agricultural sector, a number of large cities, energy facilities and industry cause a significant
anthropogenic load on this water body, which is primarily expressed in the enrichment of
the water with nutrients, in particular nitrogen and phosphorus compounds. At the same
time, there are little disturbed areas in the river basin, where the unique flora and fauna of
Podillia, granite-steppe Pobuzhzhia, and the Black Sea plains are still preserved.

The basin of the Southern Bug River crosses the forest-steppe and steppe zone of
Ukraine and is located in two geomorphological regions - the upper and middle parts are
located in the Volyn-Podilskyi and Dnieper highlands, and the lower one is in the Black Sea
lowland. The river cuts through the Ukrainian Crystal Shield. In the basin of the river, two
hydrological regions are conditionally distinguished - Podilskyi and Prychornomorskyi. In
general, it can be assumed that these two hydrological subregions belong to different
ecoregions according to the WFD: the Pontic Province and the Eastern Plain.

In the quaternary sediments of the forest-steppe zone, the waters of aeolian-deluvial,
less often, fluvioglacial and alluvial formations are the most widespread territorially. The
ammonium ion concentrations in such waters on average do not exceed 0.2 - 0.4 mg/dm’.
The ion background values the in the waters of the entire zone range from analytical zero to
2.8 mg/dm’. The nitrite concentrations in the waters of the entire zone are insignificant and
do not exceed 0.01 mg/dm’. The background nitrate content in the water varies from
analytical zero to hundreds of mg/dm3. In the steppe zone, the waters of eolian-deluvial
sediments are most common. The ammonium ion average content in such waters is usually
0.2 - 0.3 mg/dm’. The background values of the ammonium ion concentration range from
analytical zero to 4 mg/dm’.

Water quality in the South Bug River basin directly depends on the impact of the
economic activity on the catchment. The main factors that affect the quantitative and
qualitative indicators of the Southern Bug basin surface waters state are water withdrawals,
various quality wastewater discharges and irreversible water losses.

As a result of the conducted analysis, it can be stated that the ecological state of the
Southern Bug River does not meet the standards for the certain indicators and is
deteriorating year after year. All this reduces the possibility of using the water from the
Pivdenny Bug River for various needs or requires large costs for its preparation for further
using.

Implementing the technological and organizational measures to improve the sanitary
and ecological conditions of the river and its catchment basin is necessary to improve the
ecological state of the river.

Jarosiewicz A.
MUNICIPAL SOLID WASTE IN POLAND
Institute of Biology and Earth Science, Pomeranian University in Stupsk,
Arciszewskiego 22b, 76-200 Stupsk, Poland
e-mail: anna.jarosiewicz@apsl.edu.pl

About 2.3 billion tons of solid waste was made in 2019 within the European Union.
Municipal solid waste, defined as the waste generated by households and other sources e.g.
shops, offices, schools, or municipal green areas, account for about 10% of the total waste
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generated in the EU-27. Although municipal solid waste (MSW) has a relatively low share
of the total waste flow, is the most publicly visible sector, and each person within the EU-
27 generates about half a ton of MSW (www.eurostat.ec.europa.eu). The volume and
composition of municipal waste vary from country to country, depending on the social and
economic conditions and local waste management system efficiency. Current EU waste
policy is generally based on a concept known as the waste hierarchy (Cucchiella et al.,
2014; Williams, 2015; Van Ewijk et al., 2016), but European countries use a variety of
policy instruments for waste generation prevention or reduction, or for diverting municipal
waste from landfills and moving towards more recycling (EEA, 2007; Bassi et al., 2017).

The first Polish law concerning waste management came into force in 1998. Another
important act about cleanliness and order in municipalities was passed in September 1996.
On 1 October 2001, a new Act on Waste from April 2001 came into force introducing the
waste hierarchy, waste definitions, the proximity principle, and the principle of extended
producer responsibility. In 2002, the first National Waste Management Plan (NWMP) was
approved for the years 2001 — 2006 (Monitor Polski, 2002).

Recently, the waste management system in Poland has undergone a significant
transformation. The New Act of Waste from December 2012 was adopted due to the need
for European law implementation. However, the fundamental changes were connected with
the force of the Act of 1 July 2011 amending the Act on Maintaining Cleanliness and Order
in Municipalities and certain other acts. The Act changed the model of municipal waste
management i.e. the municipality’s tasks and the property owners’ obligations for
maintaining cleanliness and tidiness, organization of municipal waste collection and
treatment. The responsibility to manage municipal waste was given to the local authorities.
The most important change was that all inhabitants were included in the system, and
municipal waste management systems are required to be self-financing.

In 2016 was published the fourth National Waste Management Plan 2022 (Monitor
Polski, 2016). According to the NWMP 2022 Poland’s goal is to maintain a constant
quantity of generated waste; reduce the volume of waste generated relative to gross
domestic product, and to reduce of municipal solid waste stream disposed of by landfilling.
Poland produces yearly between 10 — 12 million tons of municipal solid waste. In 2019 it
was 12.7 million tons of MSW and about 82% of them were generated by households. The
country is the sixth biggest producer of municipal waste in the EU [Eurostat, 2018].
However, with a population of 38.4 million people, Poland generates about 180
kg/capita/year less MSW per capita than the EU average. It means that each individual in
Poland is said to generate about 300 kg/capita/year (0.83 kg/capita/day).

The amount of municipal waste in Poland per capita in the years 1995 — 2012 was
stable and throughout the analyzed period lower than the EU average by about 200 kg. The
local system of municipal waste management in Poland has completely changed since July
2013. Before the transformation, about 15% of the MSW generated was reintroduced into
the environment without any control over it (wild dumping). Additionally, only 78% of the
population was covered by an organized MSW collection (Monitor Polski, 2010). The
inclusion of all inhabitants in the waste collection system sealed the system. A visible
example is a gradual increase in the amount of MSW per capita. In Poland, the amount of
municipal waste generated per capita varies between voivodships. The lowest values are
obtained in voivodships of eastern Poland - 200-230 kg (lubelskie, podkarpackie, podlaskie,
swietokrzyskie). On the other hand, the greatest amount of municipal waste, approximately
350 kg, falls on the inhabitants of the following voivodeships: dolnoslaskie, lubuskie,
pomorskie, $laskie, and zachodniopomorskie.
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Since the introduction of the waste reform in 2013, the amount of municipal waste
collected selectively in Poland is gradually increasing. Until 2013, waste collected
selectively accounted for about 10% of generated municipal waste. In 2017, it was already
above 27%. It is still an unsatisfactory value, however, the trend of the following changes is
correct. The structure of selectively collected waste also changed in 2003-2017. During this
period, the percentage of glass and paper in segregated waste decreased. On the other hand,
the share of biodegradable waste has increased significantly. The share of other fractions,
such as plastics, bulky waste as well as electric and electronic waste, is relatively stable. In
2017 the share of individual types of waste was as follows: biodegradable 30%; glass 15%;
plastic 13%; bulky waste 12%; paper 8%; electric and electronic waste 2%; metals 1%;
others 19%.

The waste management system in Poland has been thoroughly reformed. The changes
can be preserved at every step, starting from the implementation of educational programs,
through an extensive system of selective waste collection, financial outlays for new
investments, including the organization of selective waste collection points, modern sorting,
and composting plants, or new municipal waste incineration plants. Nevertheless, the
system needs further improvement and sealing. Landfilling is still a significant form of
municipal waste management in Poland, but the amount of landfill waste significantly
decreased over the last decade, and the percentage of MSW going to landfills changed from
about 90% to about 45%. In 2016 it was about 140 kg/capita compared with 226 kg/capita
in 2005. Additionally, there are some positive figures about recycling, with the total
recycling of municipal solid waste increasing from about 6% in 2005 to 34.8 % in 2016.
The successive launching of a new thermal municipal waste treatment plant caused the
amount of MSW thermally treated at incinerations to increase from below 1% in 2010 to
about 20% in 2016.
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Jdopomenko O., Hazapyk K.

BUJIOBUI CKJIAJL MIPMEKO®AYHU ITAPKIB M. JIbBOBA
JIvsiscokul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: av051501@gmail.com

Doroshenko O., Nazaruk K. SPECIES COMPOSITION OF THE ANT FAUNA IN
THE PARKS OF LVIV CITY. This study was aimed at investigating the fauna of ants in
urbanized park areas of Lviv and the ethological aspects of typical species of these areas in
connection with winter diapause. There were recorded 19 species that belong to 5 genera,
which in turn belong to the two subfamilies: Formicinae and Myrmecinae. It was found that
the typical species are Myrmica rubra and Lasius niger, while the genus Formica is
represented by various species. Formica tended to enter diapause the earliest and exit from
it the latest among investigated. In contrast, L. niger went the last and was the first to exit
diapause. M. rubra occupies a middle position due to the criterion.

JlocnikeHHsT BUIOBOTO CKJIaay Mypax € HEBiJl'€MHOIO CKJIQJIOBOIO ITUTICHOI OLIIHKH
(dayHu MEBHUX TEPUTOPIN, a/pKe MiJ Yac CBOEI KUTTEASUIBHOCTI CIM S Mypax 3J1HCHIOE
K0JI000ir Ol0reHHUX W MiHEpaJIbHUX PEYOBHH, aepalilo I'PyHTy, HOpMalisaiito ioro pH.
Bce 1e Mae mpsAMHil BIUIMB HA POCIMHHICTh Ta APIOHMX TBAapUH. IXHS 37aTHICTH 10
aganTalli J03BOJISE IM 3aCENISITH MICTa, NMapKU Ta HABITH JIFOJICHKI MTOMEIIKAHHS, 10 MOXE
OyTH BUKOPHUCTaHE JUIsl OLIIHKK aHTPOIIOT€HHOT'O HABAHTAKEHHSI HA BUOPAHUX TEPUTOPISX.

Metoro nanoi pobGotu Oyna omiHka BuAoBOro ckiany mypax (Formicidae) mapkis
JIpBOBa Ta AOCHIIKEHHS CE30HHUX PHUTMIB LMX KOMaxX Ha NPUKIAJAl HAWNOIIMPEHIIMIMX
BHJIIB BUOpaHUX TepUTOpii. Jisi MOCATHEHHS HUX Iiiei Oyio 3a1iCHeHO B1I0ip MaTepiary
Ha TPbOX PIBHUX 3a IUIOLICI0 MapKOBUX TepUTOpisix Micta JIbBoBa (CTpuiichbKui Mapk,
BuHHMKIBCBKUI JiCOMapK, perioHaJbHUMA JaHama@THUN napk 3HECIHHS), MPOBEIECHO
BU3HAUEHHs W aHaii3 310paHOro MaTepialdy Ta JOCHIIKEHO CE30HHI 3MIHM IOBEIIHKHU
Mypax. Bigbip pobounx ocoOWH 3A1MCHIOBAIM y MEPioj 3 KiHIA JUIHS 1o BepeceHb 2021
poky. CrHocTepekeHHS 3a CTAaHOM MYpaIIHUKIB Ta TOBEIIHKOIO POOOYMX OCOOWH
3MIMCHIOBANIA y JIBa TIEPIOJId, a caMme 3 BepecHs Mo k0BTeHb 2021 poky Ta 3 OepesHs 1o
kBiTeHb 2022 poky. Buznauenns 3aivicHioBanu 3a O. I'. Paquenkom (Paguenko, 2016).

Ycporo O6yno pocnimxeno 40 3paskiB, 1o BkiIodand 1-3 poOounx Mypax KOXKHUM.
Taxum ynHOM, HaMu OyJ0 iAeHTUdIKOBaHO 19 BUAIB, 110 HaJEXaTh 10 5 POIIB, SKI B CBOIO
yepry HaliekaTb 10 JBOX miapoauH: Formicinae ta Myrmecinae. IlpencraBHuKH
Dolichoderinae He Oynu BUSBIIEHI yepe3 MPUXOBAHUHN CIIOCIO KUTTS, X04a MOTJIM OU OyTH Yy
Mamii KigpkocTi. OTpuMaHl JaHl MIATBEP/DKYIOTh 3arajlbHy TEHJACHINIO N0 OLIBIIOTO
010pI3HOMAHITTS HA TEPUTOPISIX 3 MEHIIUM aHTPOIIOT€HHUM HAaBAHTAKEHHSM, a caMe Te 1110,
nepeBakHa OUIBIIICTh BUBHAYEHUX BUJIB TPAIUISETHCSA HA TEpUTOPIi mapky 3HeciHHS — 14
BUJIIB, B TOW yac K y Ctpuiicbkomy Ta BunHukiBcbkoMy — 9 Ta 7 BuAiB BiamoBigHo. Ha
BKa3aHUX TEPUTOPISX 3 HANOUIBIIOI YacTOTOIO TPAIUISLINCH 3 poau: Myrmica 3 TUTIOBUM
npenctaBHUKOM M. rubra, Lasius 3 niepeBakHOI0 OUTBLIICTIO MPEICTaBHUKIB BUAY L. niger
Ta Formica 3 10BOJIl TETEPOr€HHUM BUIOBUM CKJIAJIOM.

Kpim TumnoBux BuaiB Oynu BUSBICHI IiKaBi 3Haxiaku. OJHIEIO 3 TaKUX 3HAXIJOK €
Bun Myrmecina graminicola (Latreille, 1802). Baprto 3a3Hauntw, mo HaMu OyiH
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JIOKaJIi30BaHl Ta BU3HA4Y€HI NpPEACTaBHUKU BUIIB Formica polyctena ta F. rufa, sixi €
aKTUBHMMM €HTOMO(araMu Ta IpaloTh BEJIUKY pOJIb y 3aXHUCTI B CHANaxiB YUCEIbHOCTI
MIK1THUKIB.

JlochipKeHHsI Ce30HHUX PUTMIB Mypax MPOBOAM Ha BUILE3TaJaHUX THUIOBUX BHUJIAX.
3 pony Formica 6ynu BuOpani F. polyctena ta F. rufibarbis sx HaiibU1b1 omupeHi. bymo
BHU3HAYEHO, 110 OCTaHHI BXOJATh Yy CTaH 3MMOBOI Jianay3u Habarato IIBHJIIE, a camMe Ha
MEX1 BEpECHS Ta >KOBTHA. BOHU X BHXOASATH 3 I[LOTO CTaHy HaMII3HIIIE, HAMPUKIHII
KBITHS. 3 1HIIOT CTOpOHU Lasius niger 3ajvIaBCsl aKTUBHUM HaWIOBIIE BOCEHU (10 KIHIIA
’KOBTHSI) Ta BUXOJIMB Ha IMOBEPXHIO OJHUM 3 HaWMNEpIIMX Ta B KIHI Oepe3Hs € JOBOJI
aKTUBHUM. Myrmica rubra 3aliMana IpoMiKHE CTAHOBHUILE 32 HAIIMMH PE3yJIbTaTaMU.

JeciB K.

AHAJII3 TIOIIKO/KEHHS JIUCTS BUIBXHY YOPHOI (ALNUS GLUTINOSA (L)
GAERTN) JIUCTOITAMU: LINAEIDEA AENEA L. TA AGELASTICA ALNI L. HA
TEPUTOPII MAJIOT'O ITOJIICCA
JIvsi6cokuul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: klesiv641(@gmail.com

Lesiv_K. ANALYSIS OF LEAF DAMAGE OF BLACK ALDER (ALNUS
GLUTINOSA (L.) GAERTN) BY CHRYSOMELIDA LINAEIDEA AENEA L. AND
AGELASTICA ALNI L. IN THE TERRITORY OF MALOHO POLISSIA. During the
research, the density of the Linaeidea aenea L. (6.35) and Agelastica alni L. (13.6) on the
territory of Lesser Polissia was established. Also determined the harmfulness of each
species by the share of the damaged leaf surface area. For the Linaeidea aenea L. this
indicator is 0.18 cm” (0.43%), and Agelastica alni L. — 0.35 cm® (0.87%).

dayHa nHMCTOIIB B YKpaiHi JociikeHa 1o0pe, ajie y perioHalbHOMY IIaHl PIBEHb
JOCIIIKEHOCT1 ayXKe BiapizHaeThess. Okpemi Teputopii, 30kpema Mase Ilomicest Ta Onimis
JOCIIJKEHHI MaJlo, € MyOJikallii, sKi 9aCTKOBO PO3KPUBAIOTh ACTMEKTHU BHUJAOBOTO CKJIAdy
11€1 POJVHY HA JTAaH1M TEPUTOPIi Ta BIIOMOCTI PO iXH1 3B A3KU 3 KOPMOBUMH MOPOJIAMHU.

Binbxa wopna (4lnus glutinosa (L.) Gaertn) Ha Teputopii Masoro [loniccst HaneXuTh
JI0 OCHOBHHX JIepeBOYTBOprotounx mopia. Bona 3aiimae 367,0 Tuc. ra abo 36,7% Big Bci€i
wiomi M SIKOJUCTSAHUX JiciB i Mae 3amac 59,9 mum M a6o 37,6% Bim BCboro 3amnacy
M’ IKOJUCTSHUX JiciB YKpaincbkoro [lomices (butoyc, Kotnsipescrka, 2018).

JlochimKeHHsT MPOBOJIMIM TMPOTITOM BECHSHO-TITHbOro mnepioxy 2022 poky. s
B1JIJIOBY KOMaX BHKOPUCTOBYBAJIM 3araJIbHOMPHUIHATI €HTOMOJIOTIUHI METOAU: PYyYHUH 30ip
Ta CTpyIIyBaHHA Ha TMOJIOTHO. J[Is BHM3HAUYe€HHA IUIONII JIMCTKOBOI IMOBEPXHI
BUKOPUCTOBYBAJIU METO/ B1IOMTKIB.

HaiineOe3neunimmmMu  cepei KoMax, sIKI TOIIKO/DKYIOTh BLUIbXY, € BUIbXOBHMH JIMCTOI[
(Agelastica alni L.) 1 mineina BubxoBa (Linaeidea aenea L.). O0uaBa BUay YMCeIbHI HA TEPUTOPIT
Maroro Ilomices. ILibHicT 0cOOMH Ha TepUTOpii po3paxoByBaiu 3a Gopmynoro: V=k/n, ne k —
cyMa O0COOMH OJTHOTO BHY Y Tipo0ax, n — KUTbKICTb 1po0 ([ynaes, 1997). L{UTbHICTH BUTBXOBOTO
JIMCTOIa CTAaHOBHTH 6,35, a JMHeiny BUIbX0BO1 — 13,6.

HIKkiATUBICTD JIUCTOTPU3YUUX KOMaX BU3HAYAETHCS HE JIUIIE IXHBbOIO YUCENbHICTIO, a
U pAIOM IHIIMX EKOJOTIYHHUX (aKTOpiB, 30KkpeMa (opMOI0, IMJIOLICI0 Ta 1HTEHCHUBHICTIO
MOIIKO/DKEHHSI, SKI BOHM CHPUYMHAIOTH. LKiAMUBICTD KOXHOTO BHJy BH3HA4alu 3a
YaCTKOI0 TIOMIKO/PKEHO! TIUIONII JUCTKOBOI TOBEPXHI. 3 METOI0 OILIHIOBAHHS JaHOTO
MOKa3HMKa B1AOMpanu Mo 25 CXOXKHUX 3a PO3MipaMu JHCTKIB BUIbXM 4OpHOI. llepeBaxkHO
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oOupalii JUCTKHU 3 HIXKHIX TUIOK Ta PeeCTPyBaJU IJIOLLY KOKHOTO JucTka. CepeaHs mioma
JIMCTKOBOT MOBEpPXHi cranoBmna 40,71 cm’.

VY nopanpmioMy yci JMCTKM OyJiM HOMIIIEHHI B OKpeMi KOHTEWHepHu, e Ha OJWH
JUCTOK MpHUIaaaja oJHa KoMaxa, 1 BU3HA4YaJu IUIONLY MOIIKOJPKEHHS JUCTKOBOI MOBEPXHI,
Ky COpUYHMHSIA OJHa ocoOMHa 3a 00y. CepeqHs MI0Ia MOIKOIKEHHS JIUCTKA JIIHEII010
BinbxoBoto (Linaeidea aenea L.) cranoBuna 0,18 cm” (0, 43%), a BUIBXOBUM JHCTOIZOM
(Agelastica alni L) — 0,35 cm® (0,87%). Omma o0coOMHA CIPHYHHSE HE3HAUYHE
MOILKO/KEHHSI, ajie 30IbIICHHS] YACETBbHOCTI YA MAcoBi CHajaxyu OKPEMHUX BHUJIB MOXKYTh
MaTU HETaTHWBHI HACHIAKU Ui JEPEBHUX HAcaKeHb, TOMY Taki BUIU NOTPeOyIOThH
MOCTIHHOTO KOHTPOJIIO Ta MOHITOPUHTY.

Hacnigku cnamaxiB MacoBOTO PO3MHOXKEHHS KOMax-JHCTOTPHU3IB 3HAYHOIO MIpOIO
3ajexarb 1 BIJ IOYAaTKOBOIO CTaHy JEpeB, KO0 JAepeBo OyJio paHillle CHIbHO
MOILKO/HKEHO, TO Maca JIMCTS Ha HbOMY 3HAaUYHO MEHIIA, HIK Ha 3I0POBOMY JIEpPEBl, a TOMY
JUTsl TIOBHOTO 00 iTaHHs JTUCTS TOCTaTHO HEBEIMKOI KUTHKOCTI koMax (Memikosa, 2015).

MapkoBcbka O.
PE3VJIbTATU MOHITOPUHT'Y JIPIBH1UX CCABIIB B OKOJIMLAX
C. BJIACIBKA
Xaprxiscokuu HayionanvHuu yHieepcumem imeni B. H. Kapas3ina,
ni. Ceoboou, 4, m. Xapxkis, 61022, Vkpaina
e-mail: ksenia.markovskaia@gmail.com

Markovska O. RESULTS OF MONITORING OF SMALL MAMMALS IN THE
SURROUNDINGS OF VLASIVKA VILLAGE. 1,650 traps and 16 lines were worked out
in different habitats. 119 individuals belonging to 3 families and 12 species were obtained.
The research area covers the valley of the Berestova River, pine forest, dry maple-linden
oak forest, the outskirts of artificial reservoirs, meadows and agrocenoses. Apodemus
agrarius, Sylvaemus uralensis, Sylvaemus sylvaticus and Sorex araneus dominated
floodplain habitats, Sylvaemus tauricus and Sylvaemus sylvaticus in oak forest and forest
edges, and Sylvaemus sylvaticus in pine forest.

JlocnimxkeHHs MNpoBoAWMIM B okonuisx c. BrnaciBka, KpacHorpancekoro p-my,
XapkiBcbkoi o0macTi. Teputopiss IOCHIIKEHb OXOIUTIOE JTOJUHY p. bepectoBa, COCHOBI
HACa/PKEHHS, CyXy KIEHOBO-JIUIIOBY J10pOBY, OKOJHIIl WITYYHHUX BOJOMMMIN, JTyKH Ta
arpoLeHO3H.

Metoro AOCHIKEHHSI € OIlIHKAa BHIOBOTO PI3HOMAHITTS MIKpOMaMaiil OKOJHUIb
c. BnaciBka 1 MOHITOPHUHT 1X YHUCEIBHOCTI Y PI3HUX OCETHUIIaX.

OO0k YMCEeNbHOCT] TPU3YHIB MPOBOAMIN MeToAoM mactko-niHii (Hymepos, 2010).
Jlis BUJIOBY TPU3YHIB BUKOpPHUCTOBYBasiM macTku ['epo. [lacTku cTaBmim Ha BiacTaHi 5 M
OJIHA BiJ OJHOI B JIIHIIO. Y KOXHOMY OCEIHIIl B OJAMH OOJiK BUCTaBsuH 25, 50 a6o 100
nactok. OOMIK macTKaMu MPOBOJAWIM MPOTSIroM Houi. JlOCHIKEHHS TpUBAK MHPOTATOM
sty pokis (2017-2021 pp.).

[Ipotsirom mepiomy joBy BiampaioBaiud 1650 mactok Ha 16 miHISIX B Pi3HUX
OCEJUIIAX.

Bigmosneno 119 ocobun, siki Hajexanmu a0 3 poauH, 12 BuaiB. Poguna Mumiaui
(Muridae Illiger, 1811): xutnuxk nacuctuit (Apodemus agrarius Pallas, 1771), mumax
ypasibcbkuit  (Sylvaemus uralensis Pallas, 1811), mwumak eBpomneicekuii (Sylvaemus
sylvaticus Linnaeus, 1758), mumak xoBrorpynuii (Sylvaemus tauricus Pallas, 1811), muria
xaTHs (Mus musculus Linnaeus, 1758), mumka nyuna (Micromys minutus Pallas, 1771).
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Ponuna Hopuniei (Arvicolidae Gray, 1821): moniBka nyuna (Microtus levis Miller, 1908),
Hopuisl pyna (Myodes glareolus Schreber, 1780). Poguna Migunesi (Soricidae Fisher,
1814): 6imo3yoka mana (Crocidura suaveolens Pallas, 1811), miguusa 3Buuaiina (Sorex
araneus Linnaeus, 1758), miauus mana (Sorex minutus Linnaeus, 1766), psCOHI)KKA BeIHKa
(Neomys fodiens Pennant, 1771).

CtpykTypa JOMiHYBaHHS BHJIIB B OCEJIHINAX JOBOJII HE CTIMKa 1 3MIHIOETHCSI KOKHOTO
poKy. B exoroHax 3 mpuOEpeKHO-BOJHOIO POCIHMHHICTIO Ta Ha 3aIUIaBIUX JIyKax
IOMIHYBanu Apodemus agrarius, Sylvaemus uralensis, Sylvaemus sylvaticus ta Sorex
araneus, B CyXii KIEHOBO-JMIOBIA MiOpoBl Ta Ha Yy3micci — Sylvaemus tauricus Tta
Sylvaemus sylvaticus, B COCHOBUX HacaKeHHsIX — Sylvaemus sylvaticus. BapTo 3a3HauuTy,
mo Sylvaemus sylvaticus TOMiHy€e B 3aIlUIaBHUX O10TOMAaxX JUIIE MPU HU3BKIM YHCEIBHOCTI
Apodemus agrarius.

3a kareropisiMu npucyTHocTi (3aroponHiok, 2002), 10 3BUYaHUX BHJIB HaJleKaTb
Apodemus agrarius, Sylvaemus uralensis, Sylvaemus sylvaticus Ta Sorex araneus, 10
HeuucenbHux — Sylvaemus tauricus, Microtus levis, Sorex minutus, 1O PIAKICHUX —
Crocidura suaveolens, no BUNaAKoBUX — Mus musculus, Micromys minutus, Myodes
glareolus Ta Neomys fodiens.

3a dpopmynoro N = n x 100/D, ne N — BiAHOCHA YHCENbHICTh, # — KIJIBKICTh
BIIJTIOBJIEHUX OCOOWMH, a ) — KUIBKICTh BHUCTAaBJIEHUX IACTOK, PO3paxyBald BiTHOCHY
quceNbHICTh MUIIonoaioHux rpusyHiB (HymepoB u ap., 2010). Takum 4YuMHOM, BIITKY
2017 p. BimHOCHA YKCENBHICTh cTaHOBMWIA 15,7%, HaBecHi 2018 p. — 0,3%, naBecni 2019 p.
— 11%, Bmitky 2019 p. — 4,6%, Bocenu 2020 p. — 20,5%, naBecni 2021 p. — 0,8%.
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MOJIEKYJISAPHA TA KIIITUHHA BIOJIOI'TA
MOLECULAR AND CELL BIOLOGY

baoiiiuyk A., 3yoosa O., 3yoos II.

E®EKTHUBHICTb TPOJIOKC-BMICHOI'O KPIO3BAXMCHOTI'O PO3UMHY T1PU
KPIOKOHCEPBYBAHHI S1/IPOBMICHUX KJIITUH KOPJJOBOI KPOBI JIFOJIMHU
Inemumym npobaem kpiobionoeii i kpiomeouyunu HAH Ykpainu,
syn. llepesacnascovka, 23, m. Xapxie, 61015, Ykpaina
e-mail: pmzubov@gmail.com

Babijchuk A., Zubova O., Zubov P. EFFICIENCY OF TROLOX-CONTAINING
CRYOPROTECTIVE SOLUTION DURING CRYOPRESERVATION OF HUMAN
CORD BLOOD NUCLEATED CELLS. The efficiency of cryoprotective solutions
containing 7.5% DMSO and the antioxidant trolox was assessed during cryopreservation of
human cord blood nucleated cells. It has been shown that trolox at a concentration of 50-70
uM exhibits the highest antioxidant activity, ensuring the cell safety up to 86% and viability
up to 75%. These data correlate with the ones on lowest content of ROS in these samples.

3actocyBaHHsi remonoeTuyHux nporeHitopuux kmituH (I'TIK) minHOo yBiiimmo B
MPAKTUYHY MEIUIUHY PO3BUHEHUX KpaiH CBITY K €(EKTUBHMI CIOCIO JIKyBaHHS LILJIOTO
psAAy TaTONOTiH, BKIIOYAIOYM 3JI0SKICHI TE€MaToJIOTIYHI 3aXBOPIOBaHHSA, XBOpoOU
KICTKOBOTO MO3KY, reMorjo0iHonarii, BpoJKeH1 mopyiieHHa MeTtabomni3my Ta i (Roura
S., 2015). Ognum 13 mxepen I'TIK € kopaosa kpoB (KK) mogunu. 3aBnsku i yHIKaJIbHUM
BJIACTUBOCTSM, BIAHOCHIM TpocToTi Ta Oe3mern 3arotiii, KK € 3arpebyBaHuM mxepenom
I'TIK. Po3puB y vaci Mixk MmoMeHToM 3aroTiBii KK Ta BBeseHHAM ii B OpraHi3Mm peluIiienTa
BHU3HA4Ya€ HEOOXIJHICTh 3aCTOCYBaHHS TEXHOJOTIH KPIOKOHCEPBYBaHHS, SIKI JO3BOJISIIOTH
30epiratu Matepiai y 010JI0T1YHO OBHOLIIHHOMY CTaHi. Bce 1ie BuMarae CTBOpEHHS Mepexi
Kp100aHKIB Ta pO3pOOKyY cleliabHUX NPOTOKOJIIB HU3bKOTEMIIEPATYPHOTO KOHCEPBYBAHHS,
o 3a0e3NeyyroTh BUCOKI MOKAa3HUKH 30€pekKEeHOCTI Ta >KUTTE3JATHOCTI KIITHH MICISA
po3MopokyBaHHA. Bimomo, 110 B mponeci KploKkOHCEpBYBaHHS yepe3 pi3Hi (Pi3UKO-XIMIYHI
(dakTopu BIIOYBAEThCSA 3O0UIBIIEHHS KUIBKOCTI aKTUBHMX (OpM KHCHIO B KIITHHAX,
BUKJIMKAIOYHM TIOPYLIEHHS €HEPreTUYHOrO CTaHy, MOIIKOKEHHS CTPYKTYPHHX €JIEMEHTIB
yepe3 MEepeKHCHE OKHUCIEHHS JImiaiB, a Takox mnomkomkenus JHK, mpusBomsun no
anonrto3y abo HeKpo3y KITHH. Buxoasuum 3 1pOro, Ao0jJaBaHHS 10 KpiO3aXHCHOTO
CEpelIOBUINlA PEYOBHH, SKI MarOTh BHpPa)XX€HI AHTUOKCUAAHTHI Ta IIMTONPOTEKTOPHI
BJIACTUBOCTI JacTh 3MOTYy, Ha Hally JOyMKY, YHMKHYTH a00 CIOBUIBHUTH PO3BUTOK
OKCHJIATUBHOI'O CTPECY 1, TAKUM YHMHOM, MOKPAIIUTU PE3YJIbTaTH KPIOKOHCEPBYBAHHS Ta
NIJBULIUTH KIiHIYHY epekTuBHicTh npenapaTiB ['TIK y cknaai saposmicHux kiaitud (1BK)
kopnoBoi kpoBi (Davargaon R., 2019).

[IpoBeneni HamMu JOCHIKEHHS JOBENIH €(EKTUBHICTh Ta TEPCHEKTUBHICTH
BUKOPHUCTAHHSI TPOJOKCY (BOAOpo3uMHHOTrO aHanory Bitaminy E) 3 7,5% JIMCO mpu
kpiokoHcepByBaHH1 JIBK KK mrogunu. [upokuil KOHUEHTpalifHUN CKPUHIHT J1aB 3MOTY
BCTAaHOBUTH, IO TpoJIOKCy Yy KoHueHtpauii 50-70 mxM npuramanHa HaWBHIIA
aHTUpaJWKadbHAa AaKTUBHICTH, sSKa 3abe3meuye 30epexeHHs KIITHH A0 86% Ta
KUTTE3MATHICTD A0 75% micisg po3MOpOXKYyBaHHS (32 pe3ylbTaTaMM MPOTOYHOT
uutoduyopumerpii). Bwmict aktuBHuUX ¢opM kucHio (DCF-mo3utuBHI KIITUHHU) Y
JOCTIIKYBaHUX 3pa3kax 0yB Ha 30% HIKYUM, MOPIBHIOIOYH 3 KOHTPOJIEM (1110 HE MICTUTh
TpoJiokc). 30epexxkeHHss Ta »xkurre3gaTHicTh [TIK 3a Takux KOHUEHTpaliil TpoioKcy
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crtanoBuna 10 92% 1 78%, BIANOBITHO, IO BKa3ye Ha iX OUIBII BUCOKY KPIOCTIMKICTD,
nopisHiooun 3 ABK.

TakuM 4yumHOM, OTpUMaH1 pe3yjbTaTH BKa3ylOTh Ha €(EeKTHBHICTh 3aCTOCYBaHHS
AHTUOKCHJIAHTy  TPOJIOKCY  Ta  TEPCHEKTUBHICTH  PO3POOKH  TPOJOKC-BMICHHX
KpIOMPOTEKTOPHUX CyMIIIEeH AJ 3aMOPOXKYBaHHS Ta TOBrocTpokoBoro 30epiranus ABK, y
tomy yucii 1 I'TIK, kopnoBoi kposi.

Bosiomun 1." %, daropa JI.2, Bponsik L.

JESKI OCOBJIMBOCTI ®EHOTUITY IITAMIB-ITPOAYIEHTIB PO3EO®JIABIHY
JNPDKIXKIB PICHIA PASTORIS TA CANDIDA FAMATA
! Tvsiscoruii HayionanbHuu yHisepcumem imeni leana @panka,
syn. I pywescvkoeo, 4, m. Jlvsie, 79005, Ykpaina
2 Inemumym 6ionoeii knimunu HAH Yxpainu, eyn. [pacomanosa 14/16, m. Jlveis, 79005,
Ykpaina
e-mail: iryna.voloshyn.blb@Inu.edu.ua

Voloshyn L.'?, Faiura L.’, Brodyak I.' SOME CHARACTERISTICS OF THE
PHENOTYPE OF PICHIA PASTORIS AND CANDIDA FAMATA ROSEOFLAVIN-
PRODUCING YEAST STRAINS. The ability of yeast C. famata FMN1rosA rosB and P.
pastoris FMNIrosArosB transformants to accumulate roseoflavin (RoF) in the culture
medium was established. Growth kinetics was studied and cultivation conditions were
carried out under which the level of RoF synthesis is increased.

Pozeodnapin (Po®) € aHTHOIOTUKOM HMIUPOKOTO CIEKTPY [ii, 110 MPOIYKYETHCA Tpam
MMO3UTUBHUMHU OakTepisimMu Streptomyces davawensis 1 Streptomyces cinnabarinus. e
aHTUOIOTUK Ma€ CWIbHHM OakTepiocTaTUYHUI e(eKT MI0J0 T'PaMIO3UTUBHUX OakTepiil
Staphylococcus aureus, Bacillus subtilis, Bacillus cereus ta Micrococcus luteus. Taxox
Po® moxe OyTv BHKOpUCTAHUM Ui JIIKYBaHHS 1HQEKLIH, CIPUYMHEHHX CTIHKUMH 10
METULWIIHY mTamamu S. aureus. Po3eodiaBiH BUPOOJISE€ThCS BUKIIOYHO 3a JOMOMOTOIO
XIMIYHOTO CHHTE3y, SIKMM € OararoeTamHUM 1 XapaKTepHU3ye€TbCd HHU3bKUM BHUXOAOM
LIJTBOBOTO MPOIYKTY. TOMYy MIKpOOHUN CHHTE3 ILOTO aHTHOIOTHMKAa OOYMOBIIIOE€ 3HAYHUI
1HTEepec.

OcHoBHUM (epmenTom 6OiocunTesy Po® € numeruntpancdepaza — N,N-8-amiHO-8-
nemetun-d-pubodnaBingumeruntpancepasa  (RosA), saxuit  cunresye Po®d 3
amiHOpuOo(dIaBiHy y JBOX KIHIIEBUX IOCITIJIOBHUX PEaKIIsIX METWUIIOBaHHSA. Y BIAILII
MOJIEKYJISIPHOI TeHEeTUKH 1 610TexHojorii [neturyty 6iomorii knituan HAH Ykpainu Oyno
CKOHCTpyHoBaHO wmTaMu-nponayueHtu Po® npikmxiB C. Famata FMNI rosA rosB Ta
P. pastoris FMNI rosA rosB. Hamu mnigibpaHo yMOBHU KyJbTUBYBAHHS IITaMy
¢bnaBinorennux npikxkiB C. Famata FMNI rosA rosB, 3a sxkux piBeHb cuHTe3y Po®d y
KyJlbTypanbHiil pimuHi Ha 3—4 noOu inkyOauii ctaHoBuB 0,01-0,015 mr/n (imkyGariito
KIITUH npoBoamwian mpu 220 06/xB 3a 37 °C y 300 mn konbax, mo mictuian 50 ma YNB
cepenoBHINa, OiomMacy KJIITHH MomepeaHbo HaporryBaimu 48 rog y YPD cepenoBwumii), 3a
MoYaTKOBOi TycTuHHM 3aciBy KIiTHH ODgoy = 5,0, a mkepenom kapoony Oyna 2% Tiroko3a.
Kinbkicte Po® y 3paszkax BuszHauanu 3a jponomororo HPLC-DAD. Ilutomi akTUBHOCTI
RosA-depmenTy, BU3HAUCHI y Aialli30BaHUX 1 HEMIali30BaHUX OE3KIITMHHUX EKCTpPaKTax
CYTTEBO HE BIAPI3HSIUCH 1 cTanoBuUiu Bix 0,7 1o 0,8 E «10”/Mr 6inka. JlocmmKeHO TaKoX
KIHETUKY pOCTY, CHHTE€3y Ta NpPOAYKTHBHICTh cuHTe3y Po® TpancpopmaHTIB
MetunoTpopuux apixmkiB P. pastoris FMNI rosA rosB. Ha 2-3 nobu BupoIlryBaHHS
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TaMy-IpoaylieHTa KulbKicTh Po® y KynbTypasibHIi piuHi, 1€ JKepenoM KapOoHy Oyiu
TIII0K03a abo ¢pykTos3a, cranosmia 3,0-3,5 mr/m.

TakuM 4YMHOM, BCTaHOBJIEHO, IO TpaHchopMmantu ApikmkiB C. Famata
FMNI rosA rosB  ta P. pastoris FMNI rosA rosB  30aTHI  HarpoMajJpKyBaTH —y
KyJlbTypanbHOMY cepenoBuili Po®d. JlocmikeHo KIHETHKY pOCTy Ta MiaiOpaHO yMOBHU
KyJbTUBYBaHHS, 3a SKUX piBeHb CUHTE3Y Po® € 301mb11eH M.

KoBuyH "2 3azyas A2, Cemkis M.

HAJEKCITPECISA TEHA ®OCD®OKETOJIA3U PHKIASPERGILLUS NIDULANS JAJIS
I[TOCUJIEHHA AJIbTEPHATHUBHOI'O HIJIAXY METABOJII3MY KCHUJIO3U Y
TEPMOTOJIEPAHTHUX APDKIKIB OGATAEA POLYMORPHA
! Tvsiscorui HayionanbHuu yHieepcumem imeHi leana @panka,
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
2 Inemumym 6ionoeii knimunu HAH Ykpainu, eyn. /[pacomanosa 14/16, m. Jlveis, 79005,
Ykpaina
e-mail: petrokovcunl620@gmail.com

Kovtsun P., Zazulya A., Semkiv M. OVEREXPRESSION OF THE PHKI! GENE
OF ASPERGILLUS NIDULANS FOR STRENGTHENING THE PHOSPHOKETOLASE
PATHWAY OF XYLOSE METABOLISM IN THE THERMOTOLERANT YEAST
OGATAEA POLYMORPHA. The pPHK1 vector was obtained for the overexpression of the
A. nidulans PHK1 gene under the control of the strong constitutive promoter of the
O. polymorpha GAPI gene (encoding glyceraldehyde-3-phosphate dehydrogenase).
Recombinant strains of O. polymorpha with overexpression of the A. nidulans PHKI were
obtained. Recombinant strains grow better on agar medium with xylose as the sole carbon
source, producing more ethanol during 10% xylose fermentation at both 37 °C and 45 °C.

Ha cporoamimHii 1neHb, [AyXe aKTyalbHOIO € TpobjieMa HalaroHKeHHs
peHTa0eIbHOTO BUPOOHUIITBA €TAHONY 2-TO TOKOJIHHSA — €TaHOJy 13 BiJHOBIIFOBAHOI
CUPOBHUHH, TaKOi SIK JITHOIENI0J03a a00 meKkTuH. OJHIE€0 3 OCHOBHHMX MEPEUIKOJ IS
e(heKTUBHOI TPOIYKIli €TaHOIy 3 JITHOIETIOJI03U € BIACYTHICTh IITaMiB APIKIKIB, IO
3MaTHI 10 OJHOYAcCHOro e(EeKTHBHOTO METaloJi3My TpPbOX OCHOBHHMX CKIJIaJIOBUX
MOHOCaxapuIiB IBOr0o OlomojiMepy: TJIOKO3M, Kcuino3u Ta L-apabino3u. D-kcunosa €
IpYTUM 32 TIOLIMPEHICTIO LYKPOM Ha IJIaHEeTl, Ta MEepUIO0 3a BIJCOTKOBOIO YacCTKOIO
neHTo3010. Kcuiao3a € oJHUM 3 OCHOBHHUX KOMIIOHEHTIB JIITHOLIETIOJIO3HUX T1JpOIi3aTiB,
ctanoBysiuM Bix 8 1o 40% cyxoi Macu rigposmi3ary.

MeTabo0s1i3M KCUJIO3U Y APDKKIB B1IOYBA€THCS 4Yepe3 HEOKUCTIOBAIbHY YaCTHUHY
neHTo30-pocharHoro nuIAXy, TIIKOMI3 1, HapewTi, cuHTe3 eraHony. OJHaK, y AESKUX
KCHJIO30-yTHIII3YIOUUX APDKIDKIB KCHITYJI030-5-hochar Takoxk Moke MeTabosi3yBaTUCS
dbochokeronazuum mwisxom (Evans and Ratledge, 1984), mio Bkitouae Tpu MOCTiIOBHI
peaxiii, AK1 KaTaJi3yloThCs bepmeHTamMu docdokeTonazoro (PHK),
dbochoTpaHCcaneTHIa3010 Ta AMMIIOIYO0 alleTalberiIIeT1 IporeHas3or0.

Bekrop mis magekcmpecii reHa docdokeronasu PHKI 3 A. nidulans 6yno xKomoH-
ONTUMI30BaHO JJII €KchOpecii B TepMOToOJiepaHTHUX JpLkmkiB  O. polymorpha.
OnTuMmizoBaHy HYKJIEOTHAHY IMOCIIIOBHICTh po3MipoM 2325 M.H. KJIIOHYBaJIX y BIJMOBIIHI
cailtu nomnepeanbo ckoHcTpyHoBaHoi minasmian pUC19-GAPpr-GAPt-natNT2 (Semkiv et
al., 2019), mo MicTuna CUIBLHUN KOHCTUTYTUBHUU MPOMOTOp 1 TepMmiHaTop reH GAPI
O. polymorpha (xonye rtminepanbaeria-3-gocdar), cemektuBHud Mapkep natNT2, sxuit
3a0e3reuye CTIMKICTh O HOP3€OTpeluHy. byno oTpumaHo IpiXIKOBI TpaHCPOpPMAHTH Ha
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ocHoBi mTamiB O. polymorpha NCYC495 ta BEP/Acat8. byno mnpoBeneHo cepii
depmenranii 3a temneparypu 37 °C Tta 45 °C B cepegoBumti YNB, mo wmictmiio 10%
KCHJIO3Y, TaK 00 TMOYaTKOBa KOHIIEHTpAIlid KIITUH B I[bOMY CEpPEIOBHUIIl CTAaHOBUIIA
onu3bko 2 1/1. depmenTariito mpoBoauiu mpu ooMmesxxeHiit aepariii 140 006./xB. Takox Oyino
MPOBEJCHO KpamnelbHUN TECT, Ha arapu30BaHUX cepeloBHUINax YP 3 pisHMMHU Kepernamu
KapOOHY (eTaHoJI, KCHII03a, TIII0K034).

Y O. polymorpha NCYC/PHKI1 nponykuist eraHoiy 3pociia B cepeinbomy B 1,9 pasu
MOPIBHAHO 3 BUxigHuUM 1mrtamoM. Y O. polymorpha BEP/PHKO npoaykiis eTaHony 3pocia
B cepeHboMy B 1,1 pazu. OTpumani mtraMu NoTpedyoTh MOAANBIIOT0 BUBYEHHS.

HimrTyk s1.', Cracuk 0.% Cracuk 0."

CIIEPMIIVH 3A JE®IIUTY API'THIHY HE HIABUILYE XUTTE3TATHOCTI,
[IPOTE AKTUBYE ABTODAT'TIO B KJIIITUHAX HEMPOBJIACTOMU JIFOJTHU SH-
SY5Y
! Tvsiscoruii HayionanbHul yHieepcumem imeri leana Opanka
syn. I pywescvkoeo 4, Jlveie 79005, Ykpaina
? Inemumym 6ionoeii knimunu, HAH Yxpainu
sya. [pacomanosa 14—16, Jlveise 79005, Vkpaina
e-mail: yaryna.nishtuk(@lInu.edu.ua

NishtukY.', Stasyk 0.2, Stasyk 0O."”. SPERMIDINE AT THE ARGININE
DEFICIENCY DOES NOT INCREASE VIABILITY, BUT ACTIVATES AUTOPHAGY
IN SH-SY5Y HUMAN NEUROBLASTOMA CELLS. The purpose of our study was to
evaluate the effects of exogenous spermidine and deficiency of arginine on cell viability and
proficiency of autophagy in the human neuroblastoma SH-SYS5Y. It was shown that
autophagy can be readily manipulated in neuroblastoma cells by simultaneous deprivation
for arginine and spermidine treatment.

HeiipobmactoMa € 3JIOAKICHOIO MyXJIHHOK CHUMIATUYHOI HEPBOBOI CHCTEMH,
MOIIUPEHOI0 Y paHHbOMY JAuUTAYOoMYy Bill. lle 3axBoproBaHHsS BUHUKAa€ BHACIHIJIOK
YUCJICHHUX aHOMAJTii, TTOB’I3aHUX 13 TEHOMOM, €IMIr€HOMOM, TPAHCKPUIITOMOM, ITPOTEOMOM
toro. OJHUM 13 KIITHHHUX MEXaHI3MiB, KWW TOIIKO/KYETHCS BHACIIJOK TaKUX 3MiH, €
aBrodaris (Huang & Gu, 2020, Silva et al., 2020). ABtodaris — 1e OaraTorpaHHUMN
KUTTEBO BAXUIMBUII Mpollec y KIITUHAX, SKUH 3aJ71€KHO Bl 30BHILIHIX (DakTOpiB Moxke abo
MIATPUMYBATU KUTTE3IATHICTh KIIITUH, a00 CTUMYJIIOBATH KIITUHHY CMEpTh. ABTOodaris y
KJIITHHAX HeWpobiacToMu HasBHA Ha Oa3anbHOMY piBHI (Belounis et al., 2016), npote s
arpecuBHUX (popMm HelpoOIacToOMu JIOJIMHU XapaKTEepHOIO € ii rinepaktuBaiis (Samardzija
et al., 2016). CnepMmiiMH HaJeXWUTh 0 HHU3BKOMOJIEKYJSIPHMX pEryJiaTopiB aBTodarii
(Eisenberg et al., 2009) 1 moTeHUiiHO MOro MoKe BUKOPHUCTOBYBATHUCA in Vivo I
rinepakTuBalii 1poro npouecy B pakoBux kiiTuHax (Chen et al., 2018), mo y cBoro yepry
MIPU3BOJIUTUME JI0 TXHBOT 3aru0OeIIi.

Metoro Hamioro JAOCHIJKEHHsT OyJlO BCTaHOBJIEHHS €(EKTIB €K30T€HHOTro
CHEpMIJIMHY Ta Ie(dILUTY apriHiHy Ha KUTTE3JATHICTh Ta PEryJisiiio aBTodarii B KIITHHAX
Heripobmacromu nmoauHu SH-SYSY. Jlng ananmizy mMeTa0oJiiuHOiI aKTMBHOCTI KJIITHH ITiJ
BIUITUBOM DI3HUX KOHIEHTpAlld CHOepMiOUHY TMpuU KyJIbTUBYBaHHI B IIOBHOMY Ta
Oe3apriniHoBoMYy cepeloBuIllax BuUKopucToByBaau MTT-tect. Monitopunr aBTodarii 3a
nepiuuTy apriHiHy Ta 3a [Jii CIepMiguHy MNPOBOAWIM 3a JIOTOMOTOI (IyOopecleHTHOT
MIKpPOCKOMII KIITHH HeWpoOiacToMu 31 cnenu@iyHo MIY€HUMH MOHOAAHCHIIKA/IaBEpPUHOM
aBrodariiHuMu Jizocomamu. BcraHoBiieHo, 1m0 AeIUUT apriHiHy y KyJIbTypajgbHOMY
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CEpEeIOBHII MPU3BOAUB JI0 3yMUHKU Tpodiipeparrii Ta 3HIKEHHS )KUTTE3AATHOCT] KIITHH, a
TaKOX 1HIYKIIT aBTodarii y kiituHax HelpoOnactomu moauau SH-SYSY. Cnepminun y
KoHUeHTpauisix 5 — 10 MkM xoua iHaykyBaB aBTo(arito y kimituHax SH-SYSY, ane He
MOKpalllyBaB iX BUKMBAHHA 3a Ae(IIUTY apriHiHy; y TOH K€ 4ac y KOHLEHTpAIisSX MOHaJ
50 MKkM crepMiUH BUSBIISB MOTYXHY LMTOTOKCUYHY [it0. TakuM YMHOM Hamu OyJo
BCTAHOBJICHO MOKJIMBICTh €(PEKTUBHOI MaHIMyJALli MexaHi3MoM aBTodarii y KIITHHaX
HeHpoOIacTOMU MPU OJHOYACHIN J1T AePIIUTY apriHiHy Ta MOJIilaMiHy CIEPMIJIUHY.

Mudra 0."?, Stasyk O. V.2, Stasyk O. G."?

EFFECT OF THE DOUBLE DELETION OF GCRI AND HXTI! GENES ON THE
GLUCOSE INTAKE IN THE CELLS OF METHYLOTROPHIC YEAST OGATAEA
POLYMORPHA
! van Franko National University of Lviv
4, Hrushevsky Str., Lviv, 79005, Ukraine
? 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.), signalling mechanisms for
maintaining their 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, in addition, a functional hexose transporter
Hxtl was identified in O. polymorpha, which is homolog with the low-affinity transporters
of S. cerevisiae Hxtl and Hxt3.

We hypothesized that two transporter-like proteins Gerl and Hxtl are the main
hexose transporters in Ogataea polymorpha cells. Therefore, the deletion of the genes
encoding these proteins should lead to a complete loss of the ability to transport glucose
and, accordingly, to use it as a growth substrate. The aim of our work was to investigate the
effect of deletion of genes GCRI and HXT1 in O. polymorpha cells on glucose utilization as
a single carbone source.

Strains Agcrl Amet6 and Ahxt were mated for obtaining double-deleted
O. polymorpha Agcrl Ahxtl strain. Medium with 1% methanol and 150 mM 2-
deoxyglucose without methionine was used for selection of diploid strain. After sporulation,
spores were grown up on the complete medium and their phenotype was analyzed on the
selective medium containing 1% methanol and 150 mM 2-deoxyglucose. The genotype of
O. polymorpha AgcriAhxt] mutants was confirmed by PCR analysis.

Growth analysis of the O. polymorpha Agcrl Ahxtl mutant cultivated in the medium
with 1 and 0,1% glucose revealed that this strains grow more slowly on the both medium
compared with parental strains Agcrl Amet6 and Ahxt. The obtained data indicate that
glucose transport is significantly damaged and, accordingly, the metabolism of this substrate
is significantly slowed down. However, the ability to grow on a medium with glucose is
preserved, which indirectly indicates the presence of other hexose transporters that ensure
the intake of glucose by O. polymorpha cells.

Thus, we can state that other hexose transporters exist in the methylotrophic yeast
O. polymorpha, and the search for such proteins will be the next task of our research.
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Mykhalchak N.!, Dmytruk O.%, Sybirna N.'
DEGRADATION OF CITOSOLIC ENZYME FORMATE DEHYDROGENASE IN
METHYLOTROPHIC YEAST KOMAGATAELLA PHAFFII

'Ivan Franko National University of Lviv
Lviv, 4, Hrushevskogo str.

*Institute of Cell Biology NAS of Ukraine
Lviv, 16, Dragomanova str.

e-mail: mnadiam521@gmail.com

K. phaffii and some other methylotrophic yeasts are now increasingly considered as
superproducers of feed protein. But to create such superproducers of industrial importance,
it is important to minimize the level of degradation of the target product in the cytosol, and
for this it is necessary to know the mechanism and localization of this process.

One typical cytosolic protein is formate dehydrogenase (Fdh).This is an enzyme that
catalyzes the oxidation of formate-ion to carbon dioxide during the coupled reduction of
NAD+ to NADH(H*).Fdh is a convenient model protein for studying degradation in
methylotrophs, because they are involved in the utilization of methanol (or other alcohol, in
particular, glycerol) and their activity rapidly decreases after transferring cells to a medium
with glucose.

We analyzed the degradation of the cytosolic protein - formate dehydrogenase in the
methylotrophic yeast Komagataella phaffi in the wild-type strain GS200 and the strain with
defective vacuolar proteases - SMD1163.

The study showed that in conditions of glucose starvation, formate dehydrogenase is
actively synthesized and accumulates in the cytoplasm of yeast cells.

After transfer to medium with glucose, cells of the wild-type strain gradually lost the
ability to fluorescence.

In cells of strain SMD1163, after transfer to glucose, proteolysis is not observed.

Formate dehydrogenase degrades by the vacuolar pathway, regardless of the duration

of glucose starvation.
The relationship between the synthesis and degradation of formate dehydrogenase and the
medium in which the strains were grown was established: cells growing on a medium with
glycerol synthesized less enzyme compared to cells of the same strains growing on
methanol.

Ivasechko I.', Yushyn L., Finiuk N.', Klyuchivska O.', Manko N.', Stoika R.!, and
Lesyk R.?
ANTICANCER ACTIVITY OF NEW PYRIDINE-THIAZOLE-PYRIDINE
DERIVATIVES
!Institute of Cell Biology of NAS of Ukraine,
14/16 Drahomanov Str., Lviv 79005, Ukraine
’Department of Pharmaceutical, Organic and Bioorganic Chemistry,
Danylo Halytsky Lviv National Medical University, Pekarska 69, Lviv, 79010, Ukraine
e-mail: irynagrytsyna@gmail.com

Cancer is viewed as a complex disease with multiple genetic alterations including
altered expression of oncogenes and tumor suppressor genes, DNA repair, tumor
metabolism and other dysregulations leading to overgrowth, metastasis and drug resistance.
The total number of licensed anticancer drugs in 2021 counted for 270, and 243 of which
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were approved by the Food and Drug Administration (FDA) (Pan, 2021). Besides, the
majority of the effective drugs were often financially inaccessible for a big segment of the
population.

Therefore, the development of anticancer molecules remains actual and the fastest
growing category in pharmacology, and better understanding of the biology of
carcinogenesis may lead to the development of novel promising antineoplastic molecules,
and the thiazoles are among. The thiazole core is a major component of some clinically used
anticancer drugs, such as thiazofurin (IMP dehydrogenase inhibitor), dasatinib (Bcr-Abl
tyrosine kinase inhibitor), and dabrafenib (B-RAF inhibitor) (Patel, 2019).

The compound Les- 5303 and its derivatives - Les-6485, Les-6486 - were applied
toward 15 cancer cell lines of different tissue origin. Two of them, Les-5303 and Les-6485,
showed similar high antiproliferative activity. All compounds demonstrated low toxicity
towards pseudo-normal and normal cells. It was shown that preincubation of tumor cells
with Fluzaparib (inhibitor of PARP1) reduced in more than twice the cytotoxic activity of
the derivatives Les-5303 and Les-6485. These compounds affected DNA nativity and
caused morphological changes in nucleus structure, thus, suggesting that the mechanism of
action of the novel pyridine-thiazole derivatives might be caused by the genetic instability
in tumor cells.

Novel hybrid pyridine-thiazole derivative interacts with PAPRs in a different from
the other PARP inhibitors way. This compound could be a promising chemical probe to
investigate anticancer potentials alone and in combination with DNA repair protein
inhibitors or DNA damage agents.
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MIKPOBIOJIOI'IA, BIPYCOJIOI'TA TA IMYHOJIOI'TA
MICROBIOLOGY, VIROLOGY AND IMMUNOLOGY

BoiitoBu4 M., Iloaituio O., Ilepersitko T., Kommiaikesuu C.,
Macaoscbka O., Mopos O., I'narym C.

CHUHTE3 EK30IIOJICAXAPUIB BAKTEPISIMU, BUAIVIEHUMMU 3 PIBHUX
BIOTOIIIB MOPCHKOI AHTAPKTUKU, 3A BIIJIUBY CIIOJIYK BAXKKUX METAJIIB
JIvsiscokul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: vojtovicmaria0906(@gmail.com

Voitovych M., Politylo O., Peretyatko T., Komplikevych S., Maslovska O.,
Moroz O., Hnatush S. SYNTHESIS OF EXOPOLYSACCHARIDES BY BACTERIA
ISOLATED FROM DIFFERENT MARINE BIOTOPES OF THE ANTARCTIC UNDER
THE INFLUENCE OF HEAVY METAL COMPOUNDS. Pseudomonas sp. 3B-in-57,
Pseudarthrobacter sp. 2B-K-54, Pedobacter sp. 2U-K-37, Paenarthrobacter sp. 2B-in-78,
Flavobacterium sp. 2B-1n-99 bacteria, isolated from different biotopes of marine Antarctica,
synthesize increased amount of exopolysaccharides under the influence of heavy metals.
Possibly, it plays significant role in the adaptation of microorganisms to the influence of
heavy metal compounds.

B pi3Hux 6ioTonax AHTapKTUKH BUSBIEHO BUCOKUN BMICT CIIOJIYK 0araTbOX BasKKHX
METaliB, NEPEBAXHO, KYNIPyMy, IUIIOMOYMY Ta MEpPKYpito. 3rOpsiHHS NajluBa, CHaIOBaHHS
BIIXO/IB, BHUNAJKOBI PO3JIMBU Ha(TH Ta yTWIi3allisl CTIYHUX BOJ € OJHUMH 3 OCHOBHHX
JDKepen 3a0pyAHEHHSI CHOJyKaMH BaXKHMX METalliB Ha LbOMY Marepuky. JIokanbHUM
JDKepesioM 3a0pyJHEHHS € JIMIIe JOCTIAHUIIBKI CTaHIlii, TOMY, OYEBUIHO, IO TiI00abHi
XIMI4H1 3a0pyAHIOBaY1 aHTPOMOT€HHOTO MOXO/KEHHS NOTPAIUISIIOTh B AHTAPKTUAY 3 1HILIHUX
MaTepuKkiB. Y 3B’S3Ky 3 BHCOKOIO TOKCHYHICTIO, MOOUIBHICTIO Ta 3JaTHICTIO 0
010akyMyJiAlii HOHM BaXKKUX METAJIB € OJHIEI0 13 MPIOPUTETHUX 3arpo3 Ui OyAb-sSKHUX
KUBHUX OPraHi3MiB Ta JUIsl CTaOLIBHOCTI €KOCHCTeM. Bakki MeTanu He pO3KIafaloThCs Ta
HAaKONUYYIOThCSI Yy KOXKHIM 3 JIaHOK XapyoBOI'O JIAHIIOra 1 MOXYTh 30epiratu CBOIO
OloJoriuHy akTHBHICTH TpuBanuil yac (Priyadarshanee, 2020).

Huszka BugiB OakTepiii MOXYyTh BIAHOBIIOBAaTH MOHM BaXXKUX METAB,
TpaHchopMyrouH ix y po3unHHi1 Gpopmu. KpimM Toro, aHTapkTU4YH1 MIKPOOPTaHi3MU MOKYTh
CHUHTE3YBaTH O10JIOT1YHO aKTHBHI PEYOBUHU — €K30IOTICaXapy/IH, 110 € OJHIEI0 13 TOJTOBHUX
CTpaTeriii 3aXUcTy MIKpOOHHUX KJIITHH BiJ BIUIMBY TOKCUUHUX pedoBUH. Ex3omomnicaxapunu,
CHUHTE30BaH1 MIKpOOpraHi3MaMH, € HETOKCUYHUMH, 010CyMICHUMHU Ta OloAerpanadebHUMU
MoJIIMEpaMH, sIKI IIUPOKO 3aCTOCOBYIOTh B PI3HUX raiy3sx rnpomucioBocTi (Banerjee, 2021)
1 MOKYTh OyTH NOTEHLIHHUM IHCTPYMEHTOM JJ1s1 6iopemeaianiifaux npouecis (Ates, 2015).

Metoto pobotu Oyj0 JOCHIAUTH 3aKOHOMIPHOCTI CHHTE3y €K30IoJlicaxapuiiB
OaKkTepisiMH, BUAUIEHUMHU 3 PI3HUX OlOTOMIB MOPCHKOI AHTApKTHKH, 32 BUILIUBY CIOJYK
BAKKUX MeTaniB. BMicT ek3omosicaxapuaiB BH3HAYadd MICHIs KyJbTUBYBaHHsS Oaktepiit
Pseudomonas sp. 3B-in-57, Pseudarthrobacter sp. 2B-K-54, Pedobacter sp. 2U-K-37,
Paenarthrobacter sp. 2B-in-78, Flavobacterium sp. 2B-in-99 y TpunToH-coeBoMy arapi 3a
BHeceHHs: MnCl,-4H,O (1-20 mM), FeSO4-7H,0 (0,5-20 mM), CuCl,-2H,0 (1-6 MM),
K,Cr,07 (0,1-10 MM), CdCl,-2,5H,0 (0,002-0,5 MM).

bakrepii Pseudarthrobacter sp. 2B-K-54 3a BBy 15-20 MM MnCl,-4H,0
cuHTesyBai B 1,6—1,7 pasziB Ouiblne eK30moJlicaXxapuaiB TMOPIBHSAHO 3 KOHTpOJEM. 3a
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BHeceHHs1 y cepenoBuile KyiaptuByBanHsa 0,01 mM CdCl,-2,5H,0 BusBneno 11,9 wmr
eK3oroiicaxapuiiB/r 6iomacu, o B 1,9 pasy Oulblie NOPIBHSAHO 3 KOHTPOJEM. 3a BIUIUBY
1020 MM MnCl,-4H,0 6axtepii Pedobacter sp. 2U-K-37 cuntesyBanmu 7,3—10,4 wmr
ek3ormoiicaxapuaiB/r 6iomacu, 3a BHeceHHs 15 MM FeSO,4 7H,O — 8,5 Mr/r, mo 3Ha4yHO
OUIbIlIE KOHTPOIBHUX 3HaueHb. Paenarthrobacter sp. 2B-in-78 cunresyBanu 9,3—10,0 mr
ex3omoiicaxapuai/r Oilomacu 3a BBy 10-15 MM MnCl,-4H,0, 11,6 wmr
ex3omnomicaxapuaiB/r 6iomacu 3a BHeceHHs1 4 MM CuCl,-2H,0. Kpim toro, 3a BmuBy 0,5—
10 MM K,Cr,0O,0akrepii cuHTe3yBaiu ek3omoiicaxapumaie B 1,5-1,8 pasziB Ouibie
MOPIBHSAHO 3 KOHTpoJieM. 3a BmiuBy 5—20 MM MnCl,-4H,0 OGakrepii Flavobacterium sp.
2B-in-99 cunresyBanu 6,2-22,2 Mr ek3omoJjiicaxapuaiB/r Giomacu, mo B 2,7-9,6 pa3is
OlIb1IIE TIOPIBHSIHO 3 KOHTPOJIEM.

BusiBieHO cyTTEBE 3pOCTaHHS BMICTY €K30IT0JIiCaXapyIiB 3a BILTMBY CIIONIYK BaKKHUX
MetaniB Ha Oaktepii Pseudomonas sp. 3B-In-57. 3a Buecenns 1-5 mM MnCl,-4H,0
Oaxtepii cunTezyBaiu B 3,0-3,3 paszu Ouiblle eK30M0iicaxapuaiB MOPIBHAHO 3 KOHTPOJIEM,
3a BHeceHHs 5-20 MM FeSO,-7H,0 —y 2,6-3,9 pasis, 3—-6 MM CuCl,-2H,0 — y 2,4-6,4
pasiB, 2-5 MM K,Cr,0O; — y 5,7 pazy, 0,05 mM CdCl,-2,5H,O0 — y 5,2 pa3sy.
Pseudomonas sp. 3U-Men-13 3a BBy 1-15 MM MnCl,-4H,0 cuntesyBanu 2,9-10,4 mr
ek3ormojicaxapuaiB/r 6iomacu, mo B 1,5-6,6 pa3iB Oulblle MOPIBHAHO 3 KOHTPOJEM. 3a
BHecenHa 0,01-0,05 MM CdCl,-2,5H,0O Bwmict ex3onomicaxapuaiB Oy B 1,8-3,3 pa3i
outemuM, 1 MM CuCl, 2H,0 —y 6 pa3iB O1IbIIMM HOPIBHSIHO 3 KOHTPOJIEM.

CuHTe3 MIABUINEHUX KUIBKOCTEH eK3omoicaxapuaiB OakTepisiMu, BUAUICHUMH 3
pi3HUX O010TOMNIB MOPCHKOi AHTApKTHKH, MOXIJIMBO, BIAIrpae Ba)JIUBY pOJib B ajamnTarii
MIKpOOPI'aHi3MIB JI0 BIUIMBY CIIOJIYK BaKKHX METaJIB

I'emb0apa M., Mopo3 O., fABopcbka I'., 'narym C.
BIJTHOBJIEHH I MIOHIB CYJIb®ATY BAKTEPISIMU DESULFOVIBRIO SP.
3A BIUIUBY HATPIN HITPATY
JIvsiscokuul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsie, 79005, Ykpaina,
e-mail: msriana.com@gmail.com

Hembara M., Moroz O., Yavorska H., Hnatush S. REDUCTION OF SULFATE
IONS BY BACTERIA DESULFOVIBRIO SP. UNDER THE INFLUENCE OF SODIUM
NITRATE. It was established that sodium nitrate is toxic to bacteria and inhibits the
biomass accumulation by them. When two electron acceptors at concentration of 3.47 mM
simultaneously were added to the medium, the efficiency of SO,* and NO; reduction
decreased 2.5-3.8 and 1.4-1.6 times, respectively, compared to the medium with only
sulphate or nitrate ions.

OcHoBHa poOJb B YTBOPEHHI TiAporeH cyibdigy B MNPHUPOAI HAJIEKUTH
CyJb(aTBIAHOBIIOBAILHUM OakTepisiM. BOHUM BUKOPUCTOBYIOTH CyJib(aTH Ta 1HII OKUCHEH]
CIIOJIYKH CYTb(YpY SIK aKIIENTOPU €IEKTPOHIB y MPOIEC] TUCUMUIALINHOT cylbdaTpeayKiiii,
JOHOpPaMU €JIEKTPOHIB MPH LOMY € MOJEKYJISIpHHM BOAeHb a00 opraHiuHi cyOcTpatu
(Mopo3 Tta iH., 2017). Ocob6nuBO Ba)JHMBY pPOJIb CYyJb(aTBIIHOBIIOBAIbHI OaKkTepil
BIIIrParoTh y MICISAX PO3POOKU CIPKOBHX POJIOBHIII, € BHACIIIOK IPUPOTHOTO OKMCHEHHS
CIDKA YTBOPIOETHCS BEJIHWYE3HA KUIBKICTh CyJb(]aTiB, sKI BiJHOBIIOIOTHCA IUMU
MIKpooprasizmamu Jio rigpored cynbdizy (Mopos, 2010; I'yase Ta in., 2011; Tapabac Ta
iH., 2017). Bimomo, mo cyib(haTBiIHOBIIOBAIbHI OakTepii, OKpiM Cyib(aTiB, MOXKYTb
B1JIHOBJIIOBATH HITPATH, HITPUTHU, OKUCHEH1 (popmu Baxkkux metaniB (I"amymka ta 1., 2007;
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Moroz et al., 2022). Hitpatu MOXyTb OyTH BUKOPHCTAaHI HUMU K aKLIENITOPU €JIEKTPOHIB Y
mpoueci aHaepoOHOTO JMXaHHsS, XO4ya 3a BHCOKHMX KOHLIEHTpaliili BOHM BUSBISAIOTH Ha
OakTepii OUTBII YM MEHII BUpPakeHy TokcuuHy aito (Mopos Tta iH., 2018; Moroz et al.,
2020). Meroro poOoTH Oy0 BU3HAYUTH PiBHI BIAHOBJIEHHS MOHIB Cylb(daty 1 HITpaTy 3a ix
OJIHOYACHOI TMPHUCYTHOCTI y CEpPEIOBUIIl IITaMaMH CyJib(haTBIAHOBIIOBAILHUX OakTepiit
pony Desulfovibrio, Buainenumu 3 o3epa SIBOpiBCHKE.

bakrepii Desulfovibrio desulfuricans IMB K-6, Desulfovibrio sp. Yav-6, Desulfovibrio
sp. Yav-8 BupomyBamu y cepenouili KparoBa-CopokiHa 6e3 cynb(dariB 3a aHaepoOHHX
yMoB yrpoaosxk 10 ni6 3a temmeparypu 28-30 °C (I'yase ta in., 2014). I'ycruna 3aciBy
cranoBuia 0,2 r/n. Y cepenopuiie BHOCWIN cTepmwibHl 1 M pozunnu Na,SO4 x 10H,0 Ta
NaNOs 3a xonuenTpaiii 1,74 (BaBidi MeHIIa, MOPIBHSHO i3 craHaapTHUM BMicToM SO,” y
cepenoBuii KpasrnoBa-Copokina, piBaum 3,47 MM) a6o 3,47 mMM. biomacy kiiTuH
BU3HAYaJIU TYpOIAMMETPUYHMM METOJIOM, KOHUEHTpawii cyibdariB 1 HITpaTiB Yy
KyJbTYpalbHill piuHi— ciekTpodoToMeTpuuHuM MetoaoM (I'yass Ta iH., 2014).

VY cepenouiii, g0 sxoro gonaBanu NaNOj (1,74 a6o 3,47 mM), 6iomaca KJIITUH
Oyna menmioro Ha 7,5-17,8 ta 8,7-12,3%, BiamoBiaHO, MOPIBHSIHO 31 cepenoBuieM 3 NaSOy
x 10H,O 3a Tux camux KoHIeHTpalii. ToMy BCTaHOBWJIH, 110 HITPATU € TOKCUYHUMHU Ta
1HT10YIOTh HaKOMUUYEHHs OakTepisiMu Olomacu. Y cepemosumi 3 1,74 MM NaSO, x 10H,0
ta 1,74 MM NaNO; cnioctepirainy 3HWXKEHHS €(pEKTUBHOCTI BITHOBJIEHHS HOHIB CyJib(aTy
Ta "HiTpary y 2,0-2,3 ta 1,4—1,6 pasu, BiAMOBIIHO, TOPIBHIHO 3 CEPEAOBUIIEM, SIKE MICTUIIO
mume SO4° abo NO;5. V¥ cepenoBumii 3 3,47 MM NaSO, x 10H,O Ta 3,47 MM NaNO;
B110yBaJIOCsl 3HMKEHHS €()eKTUBHOCTI BIAHOBIIEHHS HOHIB cynbdary Ta HiTpaty y 2,5-3,8
ta 1,4-1,6 pasu, BIAMOBIAHO, MOPIBHSIHO 31 CEPEIOBUIIEM, SKE MICTHIIO JIMIIE WOHU
cyibdary abo HiTpaTy. PiBeHb BiAHOBIIEHHS MOHIB HITpaTy KIITHHAMHU Y CEpEJOBHILI 3
OJIHAKOBUM BMICTOM HOHIB HITpaTy Ta cyib(}aTy nepeBUlIyBaB pIBE€Hb BUKOPUCTAHHS
OakTepisiMi MOHIB CyJb(aTy, MOXKJIUBO, Y 3B’A3KY 13 3HAYHO BHUIIUM OKHCHO-BITHOBHUM
notenIiagoM NOj3 ™ K akienTopa eJIeKTPOHIB aHaepOOHOT0 TUXaHHS, HIXK SO42.

OTXe, BCTAaHOBWJIM, [0 3a YMOB OJHOYACHOTO BHECEHHS 3a PIBHHUX
koHueHTpaniitSO,” Ta NO;y cepemoBHIle KyIbTHBYBAHHS OakTepiil HiTpaTpemyKilis
3MiHCHIOBAJIacd HUMH OUIbI 1HTEHCUBHO. bakrtepii pony Desulfovibrio nepcnekTuBHI AJis
BUKOPHUCTAHHS Y TEXHOJIOTISIX KOMIUIEKCHOTO OYMILICHHS MOBKULISA BiJ WOHIB CylbdaTy Ta
HITpaTy SIK 32 HasIBHOCT1 y CEPEIOBHUIIl KOKHOTO aKIENTOpa OKPEMO, TakK 1 3a MPUCYTHOCTI
000X 0/IHOYACHO.

Janwmio 1., Kommiaikesnu C., Macioscbka O., 'narym C.
MIKPOBIOTA DESCHAMPSIA ANTARCTICA (O. TAJIHJAE3, MOPCBKA
AHTAPKTHKA)

JIvsiscokuul HayionanvHul yHieepcumem imeni leana @panka
I pywescvrozco 4, m. Jlvsis, 79005, Ykpaina
e-mail:irinadanilo98@gmail.com

Danylo 1., Komplikevych S., Maslovska O., Hnatush S. MICROBIOTA OF
DESCHAMPSIA ANTARCTICA (GALINDEZ ISLAND, MARITIME ANTARCTIC). The
number of microorganisms of different groups of the rhizosphere zone and entophytic
microorganisms of Deschampsia antarctica (Arctowski—Puchalski plain, Galindez Island)
was studied. Oligonitrophilic microorganisms were the most numerous in the
rhizospherezone. Nitrifying microorganisms predominated among endophytes. From the
investigated samples of Deschampsia antarctica, 30 isolates, which formed
morphologically distinct colonies on agar media, were obtained.
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AHTapKTUYHI MIKPOOPTaHI3MH 3[1aTHI BIYKMBATH B EKCTPEMaJIbHUX YMOBAX CEpeIOBHIIIA 1
CHHTE3yBaTH OI0JIOTIYHO IIHHI CHONykKd. Ha HUX BIUIMBalOTH OOMEKEHHM BMICT MOXHUBHHX
PEUOBHH, HU3bKA BOJIOTICTh, YaCTl IMKIIM 3aMEp3aHHs—BIATaBaHHs, HU3bKI TEMIIEpaTypu TOLLO.
AOGI0THYH1 YUHHUKHU € OCHOBHUMH (PaKTOpaMH, 110 BIUIMBAIOTh HA PICT Ta BPOXKANHICTH POCIIHH.
Bakrepii cripusitoTb pocTy pOCIHH BHACHIIOK CHHTE3Y (hITOrOPMOHIB, HATIPUKIIA, 1HIOIOLTOBOT
KUCJIOTH, T10epeniHiB, 06iocypdakTanTiB 1 cunepodopiB. I3 rpyHTy AHTapKTUKU Ta puzochepu
Deschampsia antarctica BunineHo mramu Pseudomonas corrugate, Pseudomonas fluorescens,
Pantoea dispersa, Pseudomonas fragi, Pseudomonas Ilurida M2RH3, Psychrobacter sp.
ANT H59 1 Bacillus sp. ANT _WASI, sxi Oynu 37aTHI po34uHITH (POCPOPOBMICHI CHOTYKH
(Berrios et al., 2013). V kiTiHaX MIKpOOpraHi3MiB BUHHUKIIM JIEKUIbKAa MEXaHI3MIB MiHEpai3allii
1 MoOLTI3aL1T (OochHOPOBMICHUX CHOIYK, SIKI 320€3MeUyI0Th TONOBHEHHS BHYTPIIIHBOKIITUHHOTO
nyny dochopy. Ha 3matHicTs po3unHaTH Qocdartu MIKpoopraHizMaMy BIUIMBAE TEMIIEPATYpa,
pH, conoHICTh Ta BMICT KHUCHIO y cepefoBHILil. MeToro poboTu Oyio JOCIIAUTH YUCEIbHICTh Ta
BJIACTUBOCTI MIKpPOOPTaHi3MiB, BUAUICHUX 31 3pa3kiB Deschampsia antarctica, BiIiOpaHuX Ha
piBHuH1 Arctowski—Puchalski Ha ocTpoBsi "aninzes.

BunineHHss Y4UCTUX KyJbTYp MIKPOOPTaHI3MIB 3 aHTAPKTUYHHUX 3Pa3KiB 3/1HCHIOBAIN
13 3aCTOCYBaHHSM KJIACHMYHUX MIKPOOIOJOTTYHUX METOMAIB KyJIbTHUBYBAaHHS Ha TPUITOH-
COEBOMY arapi, TOJOJHOMY arapi, cepefoumiax FEm6i, KpoxMmalbHO-aMiaYHOMY,
Bunorpancekoro st HiTpudikaropis, cepenoumiax [likoBcbkoi, MeHKIHOT Ta cepe1oBUII
3 KapOOKCHUMETHIIENI0N03010. [loBepXxHEBY cCTepuiizallilo POCIUH POOUIU 3TITHO 3
(Barraetal, 2016).

JIOCHIPKEHO YHUCENbHICTh MIKPOOPTraHi3MIB pI3HMX Tpyn 30HU puszochepu Ta
eHao¢pITHUX MikpooprauidmiB Deschampsia antarctica (piBauHa Arctowski—Puchalski, o.
Taninges). UncenpHicTh MiKpoopraHismis y 3oHi pusochepu Gyma B mexax 0,9—1,8x10°
KYO/r cyxoro r1pynTy. Hailbinpln 4ucenbHOIO TPYNoOW €  OJITOHITPOQIIbHI
MIKpOOpraHizMu. YucenbHICTh €HAO(DITHUX MIKpOOpraHi3MiB Oyjia MEHIIOI 1 CTaHOBUJIA
0,7x10°-1,6x10° KYO/r cyxoi macu. Cepen HUX Haiibimbure Oya0 HIiTpHQiKyBaIbHHX
MIKpOOprani3MiB. [3 nmocmimkyBaHux 3pas3kiB Deschampsia antarctica Bimiopano 30
130JITIB, SIKI Ha arapu30BaHUX cepenoBulIax GopMyBair MOP(OIOriyHO BiIMIHHI KOJIOHII.
Binbupanu MikpoopraHi3Mu, SKi MeTaOOdI3ylOTh HITPOT€H OpraHiYHUX CIOJYK,
OJIroTpo(HI Ta OJITOHITPOPUIbHI MIKPOOPTaHI3MH, MIKPOOPraHi3MH, SiIKI MeTa0O0Ji3yIOTh
HEOpraHiuHi CIIOJIYKH HITPOTeHY, MIKPOCKOIIYHI TPUOU, MIKPOOPIaHi3Mu, SIKi 311HCHIOIOTH |
ta Il pa3u HiTpudikarii, MiIKpoopraaizmu, siki MeTabo13y10Th GochaToBMiCHI OpraHiyHi Ta
HEOpraHiuHI CIIOJYKH Ta UEII0I030pYHHIBHI MIKPOOPTaHi3MH.

Kaumap H., MeniB H., I'anymka A., 'narym C.
BIUIUB COJIEU KYIIPYMVY(II) TA INTFOMBYMY HA BAKTEPI]
POAIBAZOTOBACTER
TA STREPTOMYCES, BUAUIEHI 3 YHEPBOHOI'PAJICBKOT'O
TTPHUYOITPOMMCJIIOBOI'O PAMOHY
JIvsiscokul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail:lv_nadia@ukr.net

Kachmar N., Meniv N., Halushka A., Hnatush S. EFFECT OF COPPER (II) AND
LEAD SALTS ON BACTERIA OF AZOTOBACTER AND STREPTOMYCESGENERA,
ISOLATED FROM CHERVONOHRAD MINING REGION. Low concentrations of
copper (II) sulphate (0.02 mm and 0.2 mm) practically did not affect the growth of
Azotobacter sp. CEF-4 and Streptomyces sp. CEF-13 bacteria. High concentrations of salt
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(1.7 and 3.6 mM) had a negative effect on the growth of bacteria. At the presence of 0.0035
and 0.035 mM Pb(NO3), in the medium the biomass of bacteria Azotobacter sp. CEF-4 and
Streptomyces sp. CEF-13 was almost indistinguishable from controls. An increase in the
concentration of lead nitrate to 0.35 mM inhibited the growth of the tested bacteria.

[IpomucnoBi Biaxoau YepBOHOIPaAChKOrO TIPHUYONPOMUCIOBOTO paloOHY, SK-OT
Ba)KKI METaJU, CIOJYKH CyJIb(ypy TOILO, € OCHOBHUMHU JIKEpesaMu 3a0pyIHEHHS IPYHTIB
Ta MOPYIIYIOTh €KOJIOTIYHY piBHOBary mux teputopiit (Cuca, Maxym, 2020). HasBHicTh
TOKCUYHUX METaJIB Yy IPYHTI MOX€E CEpHO3HO MPHUTHIYYBaTH O10Jerpajallilo OpraHIYHHUX
3a0pyHIOBaUiB, CTAHOBUTH PHU3MKUA Ta HeOe3neky i mwoaei 1 exkocucremu (Wuana,
Okieimen, 2011). BogHouac, Teputopii, 3a0pyAHEHI BaXXKUMHU METalaMH, € JKEPEIoM
TOJIEpAHTHUX MOMYJISLIN MIKOPU3HUX TPUOIB, aKTUHOOAKTEPIl, puzochepHuX OakTepii, ki
BILUIMBAIOTh HAa PYyXJIMBICTh MIKPOEJIEMEHTIB Ta iX noctynHicTh (Hanus-fajerska et al., 2015).

bakrepii Azotobacter spp. 4yTiuBi 10 MalIUX KOHLEHTpaliil Baxkux MmeraiiB (Athar,
Ahmad, 2001). 3 ormsny Ha 1€, OCOOIMBOCTI POCTY OKPEMHUX IITaMiB a30TO(MIKCYHOUHX
MIKpOOPIaHi3MiB 3a HAasBHOCTI MOHIB B@XKMX METaJlIB MAalOTh MPUKIAIHE 3HAYEHHS Yy
MOHITOPUHTY IPYHTIB UyTJUBI IITaMu O0akTepiil poay Azotobacter MOXkHa BUKOPHCTOBYBATU
K TeCT-KymbTypu Ha 3abpymmenns Cd*~ Cu®™ Pb*" i Zn* (Iyruuceka, 2006).
Haiicriiikimumu 10 3a0pyIHEHHS HOHAMH Ba)XKKHUX METAIIB € MIKPOMIIIETH, JPIKIKI, ACSIKi
TIOHOBI OakTepii Ta MATOT€HHI MIKpPOOpraHizMu. MeHII CTIMKUMU € MikoOaKTepii,
akTuHOoOakTepii. Cepes; CTpENTOMIIETIB BUSIBJICHO YyTJIMBI Ta CTIMKI 0 MeTamiB mtamu. L1
OakTepii, 3aCBOIOIOYM WOHW METANIB Y HEOOXIMHUX MJIS JKUTTETISUIBHOCTI KITBKOCTSX,
CIPOMO’KHI TUMYACOBO BUKJIIOYATH iX 3 KPYyrooOiry i 3MEHIIYBAaTH iX HEraTUBHUH BILJIUB Ha
POCIIUHU.

Hocnigunu BrmauB  kynpym (1) cynedary 1 mmomOym HiTpary Ha Oakrtepii
Azotobacter sp. CEF-4 ta Streptomyces sp. CEF-13, Bumineni 3 UepBoHOrpaachbKOTo
ripuryonpomuciioBoro paiiony. Kynpywm (II) cynsdar 3a konuentpaniit 0,02 ta 0,2 MM Ha
1-3 mobu He BIUTMBAB Ha piCT OakTepiit Azotobacter sp. Pi3ke 3HMKEHHS TPUPOCTY OloMacu
3a koHueHtpamii 0,2 MM, MOPIBHAHO 3 KOHTPOJIEM, CIOCTEpirajud Ha IIOCTy A00y. 3a
BUCOKUX KOHUeHTpauii comni (1,7 ta 3,6 MM) pict Oaktepiii MOBHICTIO MPUTHIYYyBaBcs. 3a
koHueHtpaiiii Pb(NOs), y cepemnoBumi 0,0035 ta 0,035 MM HarpomampkeHHs Giomacu
Oaxtepiii Azotobacter sp. CEF-4 wmaiike He BIAPI3HSIIOCS BiJlI KOHTPOJIO. 3pOCTaHHS
KOHIEHTpawii miroMOoyM HiTpaty A0 0,35 MM npursiuyBaio picT JOCiKYyBaHUX OakTepii
(Ha 22 % na 2 100y pocTty).

Kynpym (II) cynbdar 3a xonnentpauiii 0,02 ta 0,2 MM He3HAyHO BIUIMBAB Ha PICT
Streptomyces sp. Bucoki konuentpamii (1,7, 3,6, 18 MM) mnpurHiuyBaiu picT
JOCTIKYBaHUX MikpoopraHi3MiB. CyTTeBe 3HUKEHHS HarpoMmakeHHs Oiomacu Oaktepiit
Streptomyces sp. CEF-13 y cepepoBuiil 3 IUIIOMOyM HITPaTOM peeCcTpyBalu 3a
koHueHtpauii 0,35 ta 1,6 MM ynpoaosx mectu ai0 KynabTUBYyBaHHS (Ha 33 Ta 45%,
BIJIMIOBIHO, Ha Jpyry o0y pocty). Harpomamkenns 0lomMacu 3a HIKYMX KOHLEHTpAIin
(0,0035, 0,035, 0,2 MM) He BiAPIZHSIOCS BiJ KOHTPOJIIO.

1,7 MM kynpymy (II) cynsdary ta 0,2 MM miomMOyMy HITpaTy— 1€ CepeiHi
KOHIIEHTpalii pyxomux ¢opMm mux wmeTamB y BigBam lLleHTpanbHOi 30aravyBaibHOI
¢dabpuku "UepBonorpaaceka" (bapanoB ta iH., 2010). 3 1mporo BUIUIMBaE, 0 OOHIBA
ITaMH BUSBWIMCS YYTJIUBUMU JO CEPEIHIX KOHUEHTpPALld KympymMy 1 MaKCHUMAaJlbHUX
KOHIICHTpAIIi¥ TUTFOMOYMY y BiJIBaJIi.
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Kyrdii_E., Duda O., Peretyatko T., Halushka A. IDENTIFICATION AND
PROPERTIES OF STRAINS OF CLOSTRIDIUM GENUS BACTERIA ISOLATED
FROM THE INTESTINE OF RATS WITH ULCERATIVE COLITIS. Two strains of
sulphate-reducing bacteria were isolated from the intestine of rats with ulcerative colitis.
They were identified as the representatives of Clostridium genus using morphological,
physiological and genetic properties. Clostridium sp. KA-la and Clostridium sp. PT-2a
bacteria from spores, are motile, are not capable for growth at the presence of NaCl.
Bacteria utilize pyruvate, caseine, peptone as the carbon source and SO5%, S,0;% as the
acceptors of electron. Bacteria had different sulfidogenic activity depending on the initial
sulphate ion concentration.

BupaskoBuil KoOdIT — 1€ 3amajbHE 3aXBOPIOBAHHS KHIIEYHUKA, SIKE HaiyacTimie
PEECTPYIOTh Cepe/l HaceJeHHS pPO3BUHEHHX kpaiH 3aximHoi €Bpomu, CIIIA Ta Hosoi
3enangii (Nascimento, 2020). Cynb¢haTBiIHOBIIOBAIbHI O0aKTepii BUSBISAIOTH Y TOBCTOMY
KUIIEYHUKY 370POBUX JIOAEH 1 TBAPUH, a TAKOX 32 PO3BUTKY BUPA3KOBOI'O KOJIITY, XBOpOOU
Kpona Ta iHmmx 3ananbHMX 3axBopioBaHb  kumieunuka (Kovacetal., 2018).
CynbdaTBiTHOBIIOBAIbHI 0akTepii € YaCTUHOI aBTOHHOI MIKpOOIOTH KHUIIEYHHKA, aje
BENIMKa 1X KUIBKICTh 1, K HACNIJIOK MiJBUIIEHUN BMICT T1IpOreH Cyiab(diay B KHUIICYHUKY,
MOke OyTH OJIHI€IO 13 MPUUMH PO3BUTKY BupaskoBoro komirty (Figliuoloetal., 2017).

Metoto poOGoTtu Oyno ineHTU(iKyBaTH OakTepii, BUAUICHI 3 KUIIEYHHKA IIYypIB,
XBOpUX Ha BUPA3KOBUHN KOJIT, 1 BCTAHOBUTH 1X MOPQoJoriyHi, (i310J0T1yHI Ta 610XIMIYHI
BJIACTUBOCTI. IaeHTudikamito OakTepii NPOBOAMIM HA OCHOBI MOPQPOPi3i0N0riyHIX
BJIACTUBOCTEH 1 3a pe3yjbTaTaMH MOPIBHSAHHS HYKJIECOTHAHOI IMOCHIZIOBHOCTI reHa 16S
pPHK. Ilomyk romonoriynux mnocinigoBHocteil 10 reHiB 16S pPHK Bunpinenux mramis
OakTepiit mpoBoAWIM 13 BUKOpUcTaHHSIM miporpamu BLASTN. [Ins BU3HaueHHS 31aTHOCTI
OakTepiil 10 CHOPOYTBOPEHHS CYCIEH310 KIITUH Micid ii mMporpiBaHHS Ha BOJSHINA OaHi 3a
7095 °C BuciBamum y cepenouiie Iloctreiita B. TanoronepanTHicTh Oakrepiit
nocnimkyBanu y cepenopuili Iloctreitta C, go sikoro BHocwin NaCl y KoHIeHTpamisix 5,
10, 20, 40 1 60 r/n. nga BU3HAYEHHS 37aTHOCTI CYJb(AaTBIAHOBIIOBAIBLHUX OakTepiit
BUKOPUCTOBYBATH PIi3HI JpKepena KapOOHY iX BHUPOILIYBAIM Y PIAKOMY MOJU(DIKOBAaHOMY
cepenosuii Iloctreiita C, 10 SKOro 3aMicTh HaTpidl JIaKTaTy BHOCWIM (hepMEHTaTUBHUI
kaseil (5 r/m); nentoH (5 r/n); rictuaus (4,1 r/n); mizun (3,9 1/1); MeTioHiH (4,8 1/1); cepun
(5,5 r/n); mipysat (2,2 r/m). Qi gocaipKeHHs 3MaTHOCTI OakTepii BUKOPUCTOBYBATH Pi3HI
aKLENTOpU €JEeKTPOHIB BUKOPUCTOBYBaJIM MoaudikoBane cepenosuile I[loctreiira C, y
SIKOMY 3aMiCTh Cyib(haT-HOHIB BHOCUIIW MOHHU TioCcynb(ary, CylbdITy 1 €IeMEHTHY CIPKY.
Bwmict cynbdar-iioHiB Bu3Hauanu TypOiauMeTrpudyHo. B poii cralimizatopa cycreHsii
BUKOPUCTOBYBaJIM TiiuepuH. KinbkicTh rigporeH cynbdify, 110 YTBOPHBCS B HpoLECi
OUCUMUIALIIMHOTO  BIIHOBJIEHHS Cyib(aTy, BH3HA4Yald Yy KYJIbTypajbHId piAuHI
(OTOMETPUYHO 3 BUKOPUCTAHHAM 1-aMIHOAUMETHIIAHLTIIHY.

[TocnipoBHicTe Hykieotunais rena 16S pPHK 6Gakrepiit Clostridium sp. KA-la mae
BHCOKI 3HAUYEHHS 1JIEHTUYHOCTI 111010 nociigoBHocTel rena 16S pPHK mrami Clostridium
thiosulfatireducens LUP-21 (97%), Clostridium subterminale LGM-B7 (96%), Clostridium
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sulfidigenes BL (96%), Paraclostridium bifermentans MTL-4 (96,5%). IlocninoBHICTh
nykieotuaiB rena 16S pPHK Clostridiumsp. PT-2a mae BHCOKI 3HAYEHHS 1JC€HTHYHOCTI
mono nocaigoBHoctel reHa 16S pPHK mrami Clostridium merdae Marseille-P2953
(97%), Clostridium jeddahense JSD (98%), Clostridium sporosphaeroides ASW3.2 (97%),
Escherichia coli NBRC 102203 (97%). baktepii Clostridium sp. KA-la 1 Clostridium sp.
PT-2ayTBOpIOIOTH CHIOpPH, pyXoMmi, He pocTyTh 3a HasBHOcTI NaCl. Slk mxepeno kapOoHy
GakTepii BUKOPHCTOBYIOTh MipyBAT, Ka3eiH, MENTOH, K AKLENTOPU enekTpoHiB — SO;,
S,05”. 3anexHO BiJ BHXiZHOI KOHIEHTpalLil HOHIB Cymb(ary OakTepii MarTh pi3HY
CyJb(1OTeHHY aKTUBHICTbD.
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Kyryliv U., Dmytruk O., Halushka A.THE MECHANISMS OF DEGRADATION
OF FORMALDEHYDE DEHYDROGENASE IN METHYLOTROPHIC YEAST
KOMAGATAELLA PHAFFII. The methylotrophic yeast Komagataella phaffii (formerly
Pichia pastoris) 1s widely used for the production of recombinant proteins for basic and
applied research. Due to the instability of heterologous proteins during their over synthesis,
studying the mechanisms of degradation of cytosolic proteins in methylotrophic yeasts is an
important task. One of the typical cytosolic proteins is Fld1 (formaldehyde dehydrogenase).
It is a convenient model protein for studying degradation pathways in methylotrophs. The
aim of this work was to analyze the degradation of formaldehyde dehydrogenase in the
methylotrophic yeast Komagataella phaffi by the wild-type strain GS200 and the strain with
defective vacuolar proteases — SMD1163.

Metunotpodui apixmki Komagataella phaffii (panime Pichia pastoris) TUpOKO
BUKOPUCTOBYIOTh JJIs BUPOOHUITBA PEKOMOIHAHTHMX OUIKIB g (pyHIaMEHTAJIbHHUX 1
MPUKIATHUX  JochipkeHb. OHIED 3  HEBUPIMIEHUX TMpobieM €  cTabUIbHICTh
TeTepOJIOTIYHUX OUIKIB MiJ 4Yac iX HaJCHHTE3y. ToMy BHBYCHHS MEXaHI3MIB JAerpaiarlii
LUTO30JIbHUX OUIKIB y METUJIOTPOPHUX APLKIKIB € HAA3BUYAHHO BAXKIMBUM 3aBIaHHSIM.
OpHuM 3 TUIOBUX LUTO30JIbHUX OUIKIB € Fldl (popmanbrerigneriaporenasa). Lle eHsum,
AKUI KaTani3ye OKMCHEHHS (opMaibjaeriay Ao ¢opmiarty 3 MapajelbHUM BiJHOBJIECHHSIM
HAJ'. Fldl e 3pYyYHUM MOJETBHUM OITKOM JJIS BHBYEHHS NULIXIB Jerpajaamii y
METUJIOTPO(]IB, OCKUIBKK BOHU OepyTh y4acTh B YTWIi3allli METaHONY (UM 1HILOTO CHHPTY,
30KpeMa, TJIeposly) 1 iX aKTHUBHICTh 3HIDKYEThCS TMICHS TIEPEHECEHHs KIITHH Ha
CEpEeIOBUIIIE 3 TITFOKO30IO.

Mertoro 1i€i poOoTu OyJio MpoaHami3yBaTh Aerpagalito ¢GopMalibaeriaaeriAporeHasu
y KIITHHAaX JOWKOro TUMY JpiLKIXKIB Komagataella phaffi GS2001 y kimiTUHaX mTamy
SMD11633 nedekTHrME BaKyoJsspHUMH npoTea3zamu. [lokazaHo, 1110 B yMOBax IJIIOKO3HOTO
rojioayBaHHsl (OpMalIbACTIJETiApOreHa3a aKTUBHO CHUHTE3YEThCS 1 HArpOMaJKy€ThCS B
UTOIIa3Ml OpLKIKOBUX KIITUH. [licis TepeHeceHHs Ha CepeoBHUIE 3 TIIOKO30I0,
KJIITUHYU IITaMy JUKOTO THUITY MOCTYMOBO BTPATWJIM 3JaTHICTH 0 (hIIOOPECIEHIli, 10 €
HacHiaKoM Aerpajaiii dopmanbaeriaueriiporenasu. Y kinituHax mramy SMDI1163 micns
MEPEHECEHHS Ha TII0KO03Y Jlerpajanii (opMabaeriIIeriiporeHa3u He CoCcTepiralu.
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dopManpIeriAAeriIporeHasa Jaerpaay€e€ BaKyOJSIPHHUM [UISIXOM HE3aJeKHO Bij
TPUBAJIOCTI TJIFOKO3HOTO TOJIOJyBaHHSA. BHSBIEHO B3a€MO3B’A30K MIDK CHHTE30M 1
nerpanaiiero (popMaabIeriAAeTiIporeHasu Ta CepeloBHUIINEM, Ha SKOMY BHPOIIYBaJId
mTamMu. BcTaHOBIIEHO, 110 32 POCTY Ha CEPEAOBHILI 3 TIIIEPOJIOM, CUHTE3yBalIM MEHILE
(dhepMeHTy, TOPIBHSAHO 3 KIITHHAMH IIUX )K€ IITaMiB, 32 POCTY HAa METaHOI.

Ky3easik X.', SIopcbka I'.!, Bopo6eus H.”
AHTUMIKPOBHA TA AHTUKAH/IIO3HA AKTHUBHICTH EKCTPAKTIB 3
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! ITvsiscorui HayionanbHuu yHisepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79000, Ykpaina
! ITvsiscoiui HayioHanvHull MeouuyHutl yHieepcumem imeni /lanuna I anuybkoeo
syn. llexapcoka, 73,m. Jlvsis, 79000, Ykpaina
e-mail: KHRYSTYNA.KUZELIAK@Inu.edu.ua

Kuzeliak  K.', Yavorska H.', Vorobets N.> ANTIBACTERIAL AND
ANTICANDIDAL ACTIVITY OFEXTRACTSFROMHEMEROCALLIS SPP. LEAVES.
The antibacterial and anticandidal activity of Hemerocallis fulva and Hemerocallis citrina
leaves samples against five Candida spp and six bacterial strains was evaluated by
measuring the zones of inhibition in the standard disk diffusion method with the help of
glass cylinders and wells. Aqueous extract and extracts prepared with 20%, 60% and 96%
aqueous-ethanol as solvent of Hemerocallis fulva and Hemerocallis citrina inhibited the
growth of bacterial cultures with diameter of the growth retardation zone from 7 to 21 mm.
However, only extracts from these plant samples prepared with 96% aqueous ethanol had
negligible little effect on Candida cultures.

PocnuHHI eKCTpakTH 3/4aBHa IIMPOKO BHUKOPUCTOBYBAIM JIIOAW, 30Kpema 3
JTiKyBaIbHUMHU HULIMU. OMHAK € 6araTo BUAIB POCIIMH, KOPUCHI BIACTHUBOCTI SIKUX IIE HE
BUBUEHO. Hemerocallis (JIimiiHUK) — pig  pOCIUH, BUAM SKOTO BHKOPUCTOBYIOTh
3Me0UIbIIOr0 JUIs O3€JIEHEHHs, aje Jeski 3 HUX MaloTh JIIKYyBaJlbHI BJIACTUBOCTI.
BceranoBneno, mo 6arato 010aKTUBHMX KOMITOHEHTIB B CKJIAJl Pi3HUX OPraHiB JIUTIHHUKIB
JEMOHCTPYIOTh  PI3HOMaHITHY (apMakojoriyHy [il0, 30KpeMa, aHTUJICTIPECUBHY,
aHTHOaKTepiadbHy, MPOTHUIYXJIMHHY, aHTUOKCHAAHTHY Ta 3acnokiinuBy (Lietal., 2021).
[IpoTe BIUIMB €KCTpPakTiB JIUCTKIB 3 pPOCIUH poay Hemerocallis Ha MIKpOOpraHizMu
JOCTEMEHHO HEe BHUBYEHO. ToMmy MeTor pobotu Oylo JOCHIDKEHHS aHTHUMIKpOOHOI Ta
AHTHKAHIIZIO3HOT aKTHBHOCTI BOJHMX Ta BOJHO-ETAHOJBHUX EKCTPAKTiB, OTPUMAHHUX 3
nuctkiB Hemerocallis fulva Ta Hemerocallis citrina.

JInst  mocHmiKEeHHS BUKOPHUCTOBYBAJIM BOAHI 1 BOJHO-€TAHOJBHI EKCTPAKTH,
BUTOTOBJIEH1 3 JUCTKIB H. fulva ta H. citrina 3rinno JlepxaBHOi (apmaxomnei YkpaiHu
(cmiBBIIHOIIEHHA HaBaxkka: ekcrpareHT = 1:20 (maca, r/o6’em, mu). BonHo-eTaHoibHI
BUTsOKKUA ToTyBasd 3 20, 60 1 96% eraHoIOM METOOM HACTOIOBaHHS («Marieparii») B
TEMHOT1 ynpoaoBx 14 ni6. BoaHi BUTSDKKM y TOMY 5K CHIBBIIHOIIEHHI TOTYyBalM Ha
KUIUISY1M BOJSHIN J1a3H1 ynpoAoBk 30 XB 3 00EpHEHUM XOJIOAMIBHUKOM. AHTHOAKTEpIHY
Ta aHTUKAHJIIJIO3HY 110 €KCTPAKTIB BUSBJISUIM METOJIOM Au(y3ii B MIUIbHE CEPEIOBHUIIE, B
akomy 0,2 mMi BOAHOro abo BOJHO-E€TAHOJBHOIO €KCTPAKTy 31 CKISHUX IMJIIHJAPHUKIB YU
TyHOK nudyHaye B arap. BukopuctoByBain oHO1000B1 TeCT-KyIbTypu Oaktepiii: Bacillus
subtilis, Staphylococcus albus, Micrococcus luteus, Escherichia coli, Pseudomonas
fluorescens, Proteus vulgaris) Ta nBomo6oBi npixmxkiB: C. pseudotropicalis, C. curvata,
C. kefir, C. parapsilosis, C. tenuis 3 Mmy3eto KyJIbTyp kadeapu mikpoodiosorii JIHY im. IBana
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®panka. [{ns nociBy razonom 0,2 mi cycrnensii Ha cepenosuine (st 6akrepiit — MITA, mis
JOPDKJDKIB — CycCllO-arap) 3acTOCOBYBaiu Iumareib Jpuranbcbkoro. 3acisHi yamku [letpi
nmomimaid B TepMocTaT 3a Temneparypu 28 °C. [iametp 3oHm 3aTpuMmku pocty (I33P)
BUMIPIOBAJIA Y MIJTIMETpax 3a JOMOMOTOIO JIHINKK uepe3 24 ron s Oaktepiid 1 48 ron —
g apixmkie. 3a JA33P Oumpme 10 MM KynbTypy BBaKaldu 4YYTIMBOIO JI0 Jii
JOCITIIKYBAHOTO €KCTPAKTY.

BceranoBneHo, 1mo eQexT MpUTrHIYEHHS POCTY MIKPOOPraHi3MiB HE 3aJ€XKUTh Bij
€KCTpareHTa, OCKUIbKM BOJHI 1 BOJHO-€TAHOJIbHI €KCTPAaKTH BIUIMBAJM Ha pICT
JOOCTI)KYBaHUX KyJnbTyp. Takuil BIUIMB pajiie 3ajie’kaB BiJl BUKOPUCTAHOTO METOAY AJIs
JOOCTIP)KEHH ¥, O4YeBHUJIHO, OCOOMMBOCTEN caMuX KyiabTyp. JlOCHi/pKyBaHI €KCTpakTH
1Hri0yBanu pict ycix Kynbtyp Oakrepiit 3 JI33P Bin 7 no 21 mm. OnHak, 11070 BILUIUBY Ha
JOCIIJKYBaHI KyJabTypu JpLkmkiB poay Candida, To BIH BusBUBCS iHmMM. Ha
C. pseudotropicalis, C. kefir, C. parapsilosis 1 C. tenuis He3HayHO BIUITUBaIU 96%
exctpaktH 3 H. fulva, na C. pseudotropicalis, C. curvata 1 C. parapsilosis — 3 H. citrina
(I33P 10-12 mM). VYci iHm AOCHIIKEHI €KCTpaKTH HE BIUIMBaIu Ha Kaumia. OTxe,
OTpUMaHi pe3yJIbTaTU BKa3ylOTh Ha T€, 0 eKCTpakTh 3 Hemerocallis fulva ta Hemerocallis
citrina € IepCIEKTUBHUMH 1110/I0 BUBYEHHS 1XHIX aHTUOAKTEPIMHUX BIACTHUBOCTEH.

Mapkis O., 3Bip I'., I'natym C., Kommiikesuu C., MacJioBebka O.
KNCJIOTOYTBOPIOBAJIbBHA 3/JATHICTb AHTAPKTUYHUX LLITAMIB
A30TO®PIKCYBAJIBHUX TA OJIII'OHITPO®UIBHUX MIKPOOPT"AHI3MIB
JIvsiscokuil HayionanvHu yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
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Markiv_QO., Zvir G., Hnatush S., Komplikevych S., Maslovska O. ACID
FORMATIONBY ANTARCTIC STRAINS OF NITROGEN FIXING AND
OLIGONITROPHILIC MICROORGANISMS. It was established that Antarctic strains of
nitrogen fixing and oligonitrophilic microorganisms isolated from Galindez grow on an
elective medium for Azotobacter chroococcum. Assimilating some carbohydrates as carbon
source the strains produce acid and dissolve the calcium carbonate.

He3Bakatoun Ha eKCTpeMalbHI €KOJIOTIYHI YMOBH, BUIbHI BiJ JbOAY TEPUTOPIT
AHTapKTUKUA MICTSATh YHCENIbHI Ta PI3HOMAaHITHI CHUIBHOTH MIKPOOPIaHi3MiB, SIKI
3IACHIOIOTH KPYToOO0ir MOKMBHUX PEUOBUH 1 BIUIMBAIOTh HA (PYHKI[IOHYBAHHS €KOCHUCTEM.
AHTapKTHU4HI TPYHTH B OCHOBHOMY OJITOTpO(HI, 3 TMOMIMPEHUMHU CTEXIOMETPUUYHUMHU
mucOanmancamu (Dennis, 2019). JJocTynHICT 3arajlbHOTO HITPOTE€HY 3MIHIOETHCS 3HAYHOIO
MIpOIO B pi3HUX OioreorpadiuHux 30HaX. Y NEAKMX perioHaXx AHTAPKTUKH KOHLIEHTpAIlis
CIIOJIYK HITpOTeHy ayke Husbka (Ortiz, 2020). 3Baxkatouu Ha 1€, POJb a30TO(PIKCYBATBHUX
MIKpOOPIaHi3MiB € BHUPIMIAJBHOK y 30aradyeHHi IPYHTIB a30TOM Ta Yy (YHKIIIOHYBaHHI
010reoLeHo3y 3arajioM. BITbIIICTh JOCHITHUKIB BBaXKae€, 110 MPOIYyKYBaHHS a30TUCTUX
CIOJIYK B apKTHYHHMX Ta CyOapKTHUYHMX EKOCHCTeMax 3AIMCHIOITH IllaHoOaktepii. Pomib
IHIIMX TAKCOHIB AHTAapKTUYHHMX MIKPOOPTaHi3MIB B [ia30Tpodii BHBYEHA HEIOCTATHHO
(Eckfordetal., 2002; Hobara, 2006; Ortizetal, 2020). Tomy meToto poOoTH Oysi0 BUIITIEHHS 3
aHTAapKTUYHUX  3pa3KiB, BigiOpanux Ha o. lamHnge3, a30TodiKCyBaJbHUX Ta
OJIITOHITPOQUIBHUX MIKPOOPTaHi3MiB Ta JOCTIIKEHHS iXHIX (1310JI0TTUHUX BIACTUBOCTEM.

JUis BUALIEHHS aHTApPKTUYHUX IITaMiB a30TO(QIKCYBaJbHUX Ta OJITOHITPOPIILHUX
MIKpOOPIaHi3MiB BHUKOPHUCTOBYBajiu arapuzoBaHe cepenouiie FEmo6i (I'yass, 2012).
KysnbruByBanHs 3jilicHioBanu 3a temmeparypu 28+2 °C. Ha cepenosumni Embi i3o05sTH
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pocu MOBLIBHO, YTBOPIOIOUHM JIpiOHI KoJIOHIT. Hagani iX mepeciBaiay KOPOTKUMHU IITPUXaMU
Ha eJIeKTUBHE cepenoBulle mis Azotobacter chroococcum, sike MICTHIIO (T/1): TIIOKO3a—
20,0; K,HPO, — 0,8; CaCO; — 20,0; FeCl; x 6H,0 — 0,1; Na,MoO,x 2H,0 — 0,005; arap —
20; Boma muctuiaboBana — 1 1. KynbruByBanu 3a temneparypu 28+2 °C. Uepes THKIAEHb HA
Yalikax 3 eJIEKTUBHUM CEpPEe/IOBUIIEM HABKOJO WITPUXIB MOMIYEHO YTBOPEHHS MPO30pPUX
IUITHOK  yHacmigok po3unHeHHs CaCOs;, sgkud BXOAWTH JO CKIAIy CEpeJIOBHIIA.
Po3zunHeHHs kamnblito KapOOHATy, Ha HAlly IYMKY, BiIOyBaJOCS YHACHIJOK yTBOpPEHHS
KHACJIOTH  JOCHIUKEHUMH  130JIATaMH. 3M1aTHICTh ~ AHTAPKTHUYHMX  IITaMmiB [0
KHCIIOTOYTBOPEHHS BHSIBJICHA 3aBISKU JOJAaBAaHHIO IO CEPEAOBHILNA CHUPTOBOIO PO3UMHY
OpOMTHMOJIOBOTO CHHBOI'O. YTBOPEHHS KHUCIOTH CIIOCTEPIradd 1 y eJIeKTUBHOMY JUIS
A. chroococcum cepenoBHIL, y SIKE€ BHOCHIIN 3aMICTh TJIIOKO3U MaHO3y, QPYyKTO3y, JaKTO3Y,
apabiHO3y fK JDKepeno KapOoHy. YTBOpPEHHsI MPO30PHX iASHOK HABKOJIO KOJIOHIHM
yHacaiiok po3unHeHHs CaCQO; crocTepiraiy Ha yamikax 3 apaliHO3010 Ta JIAKTO30I0.
[Ipo3opi auigHKK HalmBuAme (y TEpIIUN TUXACHb) YTBOPIOBAIKCS Ha €JIEKTUBHOMY IS
A. chroococcum cepenoBuill (3 TIIOKO3010), Mi3HINIE Ha CEPEOBUII 3 apabiHO3010, a 0
KIHI[S IPYyTrOTro THXKHS — Ha CePEZIOBUII 3 JaKkTo3010. [1i/1 yac pocTy aHTaApKTUYHHX IITaMiB
a30TO(IKCYBaIbHUX Ta OJITOHITPOPUIBHUX MIKPOOPTaHi3MiB Ha cepeloBUIIl 3 (PPYKTO3010
Ta MaHO3010 CIIOCTEpiraau KUCIOTOYyTBOpeHHs 6e3 pozunHeHHs: CaCOs.

MeaeBuy ., Heiiivok M., Hlumonuyk T., Mopo3 O., AABopcbka I'., 'narym C.
BIUIUB CITOJIYK EPOMY TA ®JIYOPY HA OKMCHEHHS HITPUT-MIOHIB
I[TYPITYPOBUMMU CIPKOBAKTEPIAMU
JIvsiscokuu nayionanvHuu ynieepcumem imeni leana Opanka
syn. I pywescvkoeo, 4, m. Jlvsie, 79005, Ykpaina,
e-mail:melevich.yanal47@gmail.com

Melevych Y., Nejluk M., Shymonchuk T., Moroz O., Yavorska H., Hnatush S.
THE INFLUENCE OF BROMINE AND FLUORINE COMPOUNDS ON THE
OXIDATION OF NITRITE IONS BY PURPLE SULFUR BACTERIA. Potassium bromide
and sodium fluoride in the Van Niel medium at concentrations 0.5—4.0 times different from
the maximum permissible concentration affect the biomass accumulation, inhibit the nitrite
ions oxidation and the nitrate ions formation by bacteria Lamprocystis sp. Ya-2003 and
Thiocapsa sp. Ya-2003.

[TypriypoBi cipkobakTepii — 1e aHaepoOH1 (POTOCHHTE3yBaJIbHI MIKpOOPTaHi3MHU, SIKi
IIMPOKO PO3MOBCIO/HKEHI B OCBITICHUX AUISHKAX MPICHUX 1 COJOHHUX BOAOWM 3 BHUCOKUM
BMicTOM crnoiayk cyiabdypy (Imhoff, 2017). V TexHOreHHHMX BOJHUX E€KOCHCTEMAax
dboToTpodHi cipkobakTepii BIAITPAaIOTh BAXJIMBY POJb Y BITHOBJICHHI OajaHCy XIMIYHUX
eJeMEHTIB: KapOoHy, cyinbypy Ta HiTporeHy. BoHu 3a0e3medyloTh OKHCHIOBAJIbHY
TpaHchopMalio cyinbdiaiB, TioCyab(}arTiB, HITPUTIB, BUKOPHUCTOBYIOUM iX SK JOHOPHU
€JIEKTPOHIB y Tpolieci aHokcureHHoro ¢gorocuntesy (Hemp et al., 2016; Stal et al., 2017;
Hallenbeck, 2017; Tarabas et al., 2019). IIpore HEeBimOMO, YA HEOPTraHIYHI TOKCHUKAHTH,
30KpeMa, TaJIoTeH1Id, MOXKYTh BIUTMBATH Ha (P1310JI0T1YHI MPOLIECH Y KIITHHAX MyPILypOBHUX
cipkoOakTepiii 1 TUM CaMHM 3MIHIOBAaTH MPOLIECH OYMILEHHS 3a0pyAHEHHUX BoJoiM. Tomy
METOI0 Hamioi poboTu OyJo AOCHIIWTH BIUIMB HEOPTaHIYHUX 3a0pyJIHIOBAYiB — CIOJYK
Opomy Ta ¢uyopy, Ha PICT, OKMCHEHHsS HITPUTIB, HArPOMADKCHHS HITPaTIB KIITHHAMU
MypIypOBUX CIPKOBUX OakTepiil, BUALIEHUX 3 03epa SIBOpIBCHKE.

baxrepii Lamprocystis sp. Ya-2003 ta Thiocapsa sp. Ya-2003 KyJabTHBYBaJIH
npotsarom 10 1i6 y cepenosuii Ban Hins 3 Hatpiit HiTpuToM (4,2 MM) Ta HEOpraHIYHUMU
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3abpyaaroBauamu KBr i NaF 3a GeskucHeBux ymoB, Temmeparypu 28 °C i OCBITIICHHS
inTeHcuBHIcTIO 150-200 5k (I'yase ta iH., 2014). I'yctuna 3aciBy cranoBuia 0,2 r/n. Kamiit
Opomin Ta Harpid ¢TOpHI dOJABaTKd O CEPEIOBUINA 3a TPAHUYHO JOMYCTHMHX
konuentpamii (I'IK) 0,0025 MM 1 0,0789 MM, BiamoBigHO, Ta 3a KOHIIEHTpAIlii, SKi
BiapiHsatorhes Big [JAK y 0,5; 2,0; 3,0; 4,0 pa3su. Sk KOHTpOJIb BHKOPHUCTOBYBAIU
cepenoBuiie 0Oe3 3a0pynHioBauiB. biomacy Oakrtepiii Bu3Hayanu TypOIIUMETPUYHUM
METOJIOM,  BMICT  HITPUT- Ta  HITpaT-WOHIB y  KYyJAbTypajbHIA  piAMHI  —
cnektpodoromerpuynuM metoaoM (I'ya3p Ta 1H., 2014).

BceranoBunm, 1o AogaBaHHS y CepeOBHUINE HEOPTaHIUHMX 3a0pyIHIOBAYiB, Kamii
Opominy Ta HaTpiil ¢ayopury, 3a KoHUeHTpauii, ski nepesumryBanu ['JIK y 3,0-4,0 pasu,
NpU3BENIO /0 1HriOyBaHHS HarpoMaJuKeHHs OloMacu Ta OKHUCHEHHS HITPUT-HOHIB
Oaxrepisimu Thiocapsa sp. Ya-2003 ta Lamprocystis sp. Ya-2003. BHeceHHsI y cepeloBHUILIE
KBr 1 NaF 3a xonunentpauii, Biaminaoi Bix I'’IK y 4,0 pasu, cnpuuMHUIO 3HUKEHHS
o6iomacu Thiocapsa sp. Ya-2003 y2,3 1 2,1 pa3u ta Lamprocystis sp. Ya-2003 y 2,2 1 2,5
pasu, BiAMOBITHO, MOPIBHIHO 3 KOHTpoJIeM. BCcTaHOBIIEHO, 1110 HA OKMCHEHHS HOHIB HITPUTY
IIyPITypOBUMH CIpKOOAKTEpIAMH HaWOUIBII HEFATUBHO OpOMIIM Ta (IIyOpUIN BILUIMBAIOTH 32
KoHueHTpaiiii, mo nepesuiye I'JIK y 4,0 pasu. Oxucuennss NO, Oakrepiamu Thiocapsa sp.
Ya-2003 sumswmiock y 1,8 # 2,1 pasu, Lamprocystis sp. Ya-2003 y 1,9 1 2,2 pa3sm,
BIJIMTOBIJTHO, MOPIBHSHO 3 KOHTposieM. HalliHTeHCuBHIlEe MypITypoBi OakTepii OKUCHIOBAIU
HITPUTHU y CEpeaoBHIINI Oe3 TaloTeHIIB. Y cepeaoBHINi 13 3a0pyAHIOBaYaMH CIIOCTEPITrain
3HWKEHHSI BMICTY HITpaTiB, sIKI OakTepii yTBOPIOBaJIM BHACIIAOK OKHCHEHHS HITPHTIB,
MOPIBHSHO 3 KOHTPOJIEM.

Otxe, xamiit Opomia Ta HaTpid duyopun y cepenouii Ban Hinst 3a koHIIEHTpaIlii,
mo y 0,5-4,0 pasu Bigpizastorecs Bifg ['JIK, HeraruBHO BIUIMBAaIOTh Ha HarpoOMaJKEHHS
0ioMacu, 1HTiOyIOTh OKHCHEHHS HITPUT-HOHIB 1 YTBOPEHHsSI HITpaT-HOHIB OakTepisiMu
Lamprocystis sp. Ya-2003 ta Thiocapsa sp. Ya-2003. Tum He MeHI, IOCTIKEHI MITaMU
O0akTepi BHUSBWIKNCS JOCTaTHHO CTIMKMMH JI0 BIUIMBY CIIOJIYK TaJIOT€HIB, TOMY BOHH
MOXYTh OyTH 3aCTOCOBaHI y TEXHOJIOTISIX OYHUIIEHHS CEpPEOBHUI 13 KOMIUICKCHUM
3a0pyIHEHHSIM.

Heitok M., Meaesuu 1., Mopos O., fABopcebka I'., 'natym C.
OKUCHEHHS MOHIB HITPUTY ®OTOTPOPHUMMU 3EJIEHUMU
CIPKOBAKTEPISIMU 3A BIUIMBY CIIOJIVK ®JIYOPY TA BPOMY
JIvsiscokuu nayionanvHuu yHieepcumem imeri leana Opanxa
syn. I pywescvkoeo, 4, m. Jlvsie, 79005, Ykpaina,
e-mail:martanejlukl3@gmail.com

Nejluk M., Melevych Y., Moroz O., Yavorska H., Hnatush S. OXIDATION OF
NITRITE IONS BY PHOTOTROPHIC GREEN SULFUR-BACTERIA UNDER THE
INFLUENCE OF FLUORINE AND BROMINE COMPOUNDS. Sodium fluoride and
potassium bromide at concentrations in Van Niel medium, that are 0.5—4.0 times different
from the maximum permissible, inhibit the biomass accumulation and nitrite ions oxidation
by Chlorobium limicola IMB K-8, but stimulate the synthesis of intracellular carbohydrates.

dototpodHi 3eneHi cipkoBi 6aktepli poxy Chlorobium — 1ie TUIOBI NPEICTABHUKU
BOJAHMX O10TOMIB, SIKI MOLIMPEHI y OE3KMCHEBHMX, MaJl0 OCBITIEHMX YacTHHAaX 03ep abo
npubepexxuux ocagax (Iopimuuit ta iH., 2012). ®oroTpodHi cipkobakTepii BIAIrparoTh
BAKJIMBY POJIb Y BIJHOBJICHHI PIBHOBaru XiMIYHUX €JIEMEHTIB y BOJAOMMAax 3a paxyHOK
Bukopuctanus CO, sk mkepena kapOOHY 1 BIIHOBJICHHX CHONYK CylbQypy (cynbdimis,
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Tiocynbdari), HiTporeny (HiTputi), Fe(ll), monekymspHoro BojHIO ab0 OpraHIYHHX
CHOJNYK SIK €K30I€HHHX JOHOPIB €JIEKTPOHIB aHOKcUreHHoro QorocuHte3y (Dahl, 2017;
Tarabas et al., 2019). V kimiTuHax (OTOCHHTE3YBAJTbHUX 3€JIEHUX CIPKOOAKTEpii 3a MEBHUX
YMOB KYyJIbTUBYBAHHSI HarpoMaJKyeTbCs TIIIKOT€H. MexaHi3Mu peryjitoBaHHS Ol0CHHTE3Y
TJIIKOTeHY B KJIITHMHAX OakTepiil JOCHiIKeH! HEJOCTaTHhO. 3eJeHl CipKkoOakTepii MOXKYTh
BUSIBUTUCS MEPCIEKTUBHUM JDKEPEIOM  JIEHIEBOTO  OPraHiyHOro KapOoOHy, TOMY
JNOCHIPKEHHS YMOB HAarpoMaj/pkeHHS HHMMH TJIKOI€HY Ma€ BaXKJIMBE TEOpPETHYHE 1
npakTu4He 3HayeHHs (JleBuubka Ta iH., 2010). Bimomo, mo 3a0pyaHioBaul HEOPraHiuHOT
NPUPOAU 3MIHIOIOThH Iepedir OiojoriyHux mpoueciB y aoBkuwi (Tapabac ta iH., 2017).
Tomy Mertoro Hamoi po6oTu OyI0 AOCTIAUTH BIUIMB HAHOUIBII MOMIMPEHUX HEOPTaHIYHUX
3a0pyIHIOBAUiB — CIOJIYK (hiyopy Ta OpoMy, Ha pICT, OKUCHEHHS HITPUTIB, HATPOMaKEHHS
HITpaTiB Ta YTBOPEHHSA TJIIOKO3M 1 TJIIKOT€HYy KIITHHAMH 3€JIEHUX CcipKoOakTepii
Chlorobium limicola IMB K-8, Buninenux 3 ozepa SIBopiBchke.

dorotpodHi cipkobdaktepii C. Limicola IMBK-8 kynapTuBYBanu y cepenonuiil Bax
Hing 3 NaNO, (4,2 MM) ta HeopraHiyHUMHU 3a0pyJHIOBaYaMHU 3a PI3HUX KOHIIEHTpAIil
BrpoaoBxk 10 1i6 3a aHaepoOHUX yMOB, 25-28 °C Ta ontuMansHOro ocBitieHns (I'yasp Ta
iH., 2014). I'yctuna 3aciBy cranoBuna 0,2 r/n. NaF nogaBanu 0 cepenoBuia 3a TpaHUYHO
nonyctumoi konuentpaumii (IAK) 0,0789 MM, KBr — 3a I'IK 0,0025 MM Ta 3a
koHueHtpamii, BimMminaux Big ['JIK y 0,5; 2,0; 3,0; 4,0 pa3u (KOHTpOJIb, CEpeIOBUIIE O€3
ranorenifis). Ilicna 10 g6 pocty Bu3Havanm Oiomacy OakTepili TypOlIMMETPHUYHUM
MetonoM, BMmicT NO, Ta NO; y KyJabTypadbHIH piAMHI — CHEKTPOPOTOMETPUYHUM
MeronoM (I'ym3p Ta iH., 2014). BMICT BHYTPIIIHBOKIITHHHHX TIJIIOKO3U Ta TJIKOT€HY
BHU3HauaiIu y 6e3kimiTuHHUX ekcTpakTax C. limicola IMB K-8 dhepmeHTaTHBHUM METOJIOM 32
JOTIOMOT'O10 aHaTITHYHOro Habopy “Iliarmiok-2 (I'onuap, 1998).

Pe3ynprati gociipkeHb BKasylOTh Ha Te, IO HaTpiid ¢uryopun 1 Kamiii Opomia 3a BCiX
JIOCITI/DKCHNX KOHIIEHTPAIlI y CEpEeIOBHUII HETATUBHO BIUTMBAIOTH HA HATPOMAKEHHS OloMacy Ta
okvcHeHHs1 HiTpuTiB Oaktepisimu C. [imicola IMB K-8. Bcranosneno, mo NaF ta KBr 3a
koHueHTpauiil, y 0,5-4,0 pasu Bigminaux Bif ['JIK, npurHiuytots HarpomamkeHHs Oiomacu y 1,2-
2,2 ta 1,5-2,1 pa3u, BiAMOBIAHO, TIOPIBHSHO 3 KOHTpOJIEeM. 3a BHeceHHs Yy cepenopuiiie NaF 3a
KOHIEHTpauil, sxi Biapizasumea Bifg I'JIK y 0,5-4,0 pasu, cnocrepirany iHrioyBaHHs OKUCHEHHS
NO, y 1,1-1,7 pasn, a Bmict NO; 3HmKyBaBca 10 1,7 pasiB, HOPIBHAHO 3 KOHTposieM. BHeceHHs y
cepenosuine KBr 3a 1ux ke KOHIEHTpaIii CIOBUIBHIOBANIO OKMCHEHH: Oaktepisamu NO, y 1,1-1,3
pasy, a BMicT NO; 3a MX YMOB 3MeHIITyBaBcs 110 1,3 pasiB, nopiBHsAHO 3 KoHTposieM. NaF ta KBr
3a yCIX KOHIICHTpAIl Yy CEpEelIOBMII CTUMYIIOBAIM HAarpOMADPKEHHS BHYTPINTHBOKIITHHHIX
BYyIJIEBOMIB. BMICT TIJlIKOreHy Ta TIIIOKO3M BUSIBUBCS HAWBUIIMM Yy KJTHHAX, BUPOILLEHUX Y
CepeoBHINaXx 31 croiaykamu uryopy Ta OpoMy 3a KoHIeHTpailil, y 3,0-4,0 pazu sunmx, Hixk ['JIK.

TeraimH I[.l, XaHUK IO.I, MeabHUYYK M.l, 3Bip F.l, I'puHYMIIUH H.?
®I310JI0IO-BIOXIMIUHI BJACTUBOCTI BAKTEPII-IECTPYKTOPIB
OJIYOPCUHTETUYHUX ITJIIBKOYTBOPHOBAJIBHUX ITIHOYTBOPIOBAYIB JIJIA
'TACIHHA ITOXEX.
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Teklishyn D.', Khanyk Yu.!, Melnychuk M.', Zvir G.', Grynchyshyn N.’
PHYSIOLOGICAL AND BIOCHEMICAL PROPERTIES OF BACTERIA-
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DESTRUCTORS OF AQUEOUSFILMFORMINGFOAMFOR FIREFIGHTING. In the
work, we used five strains of microorganisms capable to use an aqueous film forming foam
for firefighting as a carbon source. It was investigated the ability of bacteria to assimilate
some sources of carbon and nitrogen. All strains have catalase and urease activity, some
possess amylase, lipase and phosphate mobilizing activity.

["asioreHoBaH1 MOMIOTAaHTH HAJIEKATh O CTIMKUX OpraHIYHUX 3a0pyHIOBAadYiB, Cepell
SKUX OCOONMBE Miclle 3aiiMaroTh NepdaIyopkapOOHOBI KHUCIOTH, IO MalTh BJIACTUBOCTI
noBepxHeBO-akTUBHUX peuoBUH (ITAP). OnHa 3 ocHOBHMX cep iXHBOrO BUKOPUCTAHHS —
TaciHHS MOXKEX, CIPUYMHEHUX TOPIHHAM HATONPOAYKTIB Ta 1HIIUX BUIB JETKO3AMMHCTHX
pimuH. J{ocmimKkeHHs MOKa3ytoTh, 110 1 [TAP cTaHOBIATE 3HAUHY 3arpo3y s JOBKIJUIS Ta
30pOB' JIOAMHM 4Yepe3 LIMPOKE MOIIUPEHHS, HAA3BUYAWHY CTIMKICTh Yy JOBKUIL,
TEeHJICHIII1 10 OloakyMyJisiIlii Ta MOTeHUIMHUX TokcuuHux edektiB (Espana et al., 2015;
Tsuda et al., 2016). Bucoka TOKCHMUYHICTb 1 3JaTHICTh 0 HaKOMU4eHHs ¢uryopBmicHUX [TAP
B 00'eKTax HAaBKOJIMIIHBOTO CEpEe/IOBUIIA BUMAarae po3poOKM HUISIXIB MiHIMIZaMil 1X
HEraTMBHOTO BIUIMBY HUISIXOM MIKpOOHOi nerpananii. ToMy BHUALIEHHS MIKpOOPTaHi3MiB,
3ATHUX J0 PO3KJIaJIaHHS MPOTUIIOKEKHUX MIHOYTBOPIOBAYIB HA OCHOBI (PITyOpOpraHiuHUX
MOBEPXHEBO-aKTUBHUX PEUOBHUH, 1 JIOCHIHKEHHS iXHIX (1310JIOTTYHUX BJIACTUBOCTEH MOKe
MaTH TpaKTUYHE 3aCTOCYBaHHA 3 METOI  peMefdianii TIpYyHTIB, 3a0pyAHEHUX
MPOTHUIIOKEKHUMU TIIHAMHU.

BuxopucToByroun MeTOJl HarpOMaJKyBaJIbHUX KYJIBTYp, 3 IPYHTY CIpOro JIiCOBOIO
Ha cepenoBuill Paitmonga (Illapumos, 2015) Oyno BUAIEHO M’STh 130JIATIB OakTepiid,
3aTHUX BHKOPUCTOBYBATH IUTIBKOYTBOPIOBAJIbHI MIHOYTBOPIOBAUl K €JIMHE JKEPENo
KapOOHy, Ta TOCIIKEHO iXH1 (1310J0r0-010X1MI4HI BIACTUBOCTI: 3aCBOEHHS PI3HUX JIKEpe
KapOOHy, HITPOTeHY; (EepPMEHTATUBHY aKTHUBHICTh TOLIO.

3 METOr0 AOCIIKEHHS 3JaTHOCTI BUKOPHUCTOBYBATH BYTJIEBOIM Ta 0OararoaToMHI
COUPTU SIK JpKepena KapOOHy BHUJLIEHI 130JTH BHCIBAIM INTPUXOM HA arapu3oBaHE
cepenoBuine 5338, y sike J0JaBalld BIAMOBIIHY CHOJIYKY (TJIFOKO3Y, apabiHo3y, GpyKTo3y,
paMHO3y, padiHO3y, LEII03y, caxapoly, 1HO3UT, MaHIT, copOiT) y KoHueHTparii 1%.
Cxknan cepenosuma 5338 (r/m): (NH4),SO, — 2,64; KH,PO, — 2,38; K,HPO, — 4,31;
MgSO,x7H,0 — 1; po3unH MmikpoenaemeHTiB — | wmi; Bojga auctuiaboBaHa — 1 1. [nd
BUSIBJICHHSI  3/IaTHOCT1  OaKTepil-AeCTPYKTOPIB MPOTHUIOKEKHUX  (PIyOPCUHTETUUHHX
TUTIBKOYTBOPIOBAJIBHUX MTHOYTBOPIOBAYIB 3aCBOIOBAaTH HEOPTaHIYHI CHOJYKH HITPOTE€HY
BUKOPUCTOBYBAJIM arapM3oBaHE CHHTETUYHE CEPEOBHUIIE, SKE MICTHJIO aMOHIIO HITpaT
(I'ym3b, 2012). 3patHicTh 10 Ala30Tpodii mepeBipsad MOCIBOM 130JIATIB Ha arapu3OBaHe
cepenoBuimie Emibi, 3matHicTh 10 docharmolbimizamii — 3a pPOCTOM Ha CepeOBHUIII
[TikoBebkoi (I'yms3b, 2012). JlocnimxeHo TakoX (pepMEHTAaTHBHY aKTHBHICTh BHJIUIEHHX
OakTepiit (kaTanasHy, aMmisia3Hy, ypeasHy, JinasHy, uemtonasny) (I'yase, 2012).

3a pe3yapTaTaMu JOCHIPKEHb BCTAHOBJIEHO 3/aTHICTh OaKTepii-IeCTPyKTOPIB
(bIyOpCUHTETUYHUX IUTIBKOYTBOPIOBAJIBHUX MIHOYTBOPIOBAYiB BHUKOPUCTOBYBATH  SIK
JDKepeno KapOoOHy BYTJeBOIW (TJIOKO3y, MalbTo3y, apabiHo3y, padiHO3y, IEIIJI03Y,
rajlakTo3y) Ta 0araroaTOMHI CIIUPTU — cOpOIT, MAHIT Ta 1HO3UT. SIK JKEpesio HITPOreHy
JOCTIKEHI KyJbTYpH BHUKOPHUCTOBYIOTH CEUYOBHMHY, HITpaTH; 37aTHI 10 (ikCyBaHHS
MOJICKYJISIPHOTO HITPOTE€HY IIiJiI Yac pocTy Ha cepepoBuini Em6i. Yci 130158TH MaroTh
KaTaja3Hy Ta Yypea3Hy aKTHUBHICTb, JEsKI BOJOJIIOTh aMiJa3HOIO, JIMAa3HOIO Ta
dhochaTMoO1TI3yBAIbHOIO aKTUBHICTIO.
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Komplikevych S., Kanetska A., Melnyk V., Maslovska O., Hnatush S.
CU*" ANDCR (VI) INDUCED FREE RADICAL DAMAGES TO CELLS OF
RHODOPSEUDOMONAS YAVOROVII IMB B-7620
Ivan Franko National University of Lviv
Hrushevskogo str., 4, Lviv, 79005, Ukraine
e-mail: solomiia.komplikevych@Inu.edu.ua

Among the properties of bacteria of the genus Rhodopseudomonas, the presence of
flexible metabolic pathways and the ability for anoxygenic photosynthesis are valuable.
These microorganisms are producers of antioxidants, pigments, lipids, amino acids, fatty
acids, vitamins, coenzyme QI10, and poly-3-hydroxybutyrate, etc. The strain
Rhodopseudomonas yavorovii IMB B-7620, that was isolated from Yavorivske Lake is an
exoelectrogen capable of synthesizing hydrogen and reducing the content of organic
compounds during growth in wastewater and is also characterized by resistance to Fe’",
Co*", Cu*", Cr(VI), Zn*", Cd*", Mn*"in concentrations, exceeding the maximum permissible
concentration. Metals are one of the important factors influencing the viability and
metabolic activity of microorganisms. One of the key mechanisms of impact of metals with
variable valence is the formation of free radicals with subsequent damage to biomolecules.
The aim of the work was to characterize changes in the content of lipid peroxidation
products (LPO), carbonyl groups of proteins, and the functioning of enzymes of the
antioxidant system of bacteria Rhodopseudomonas yavorovii IMB B-7620 under the
influence of copper (II) chloride and potassium dichromate.

R. yavorovii IMV B-7620 bacteria were grown in ATCC Nel449 medium (g/l):
NH,CI1 - 0.4, MgSO, 7H,0 - 0.32, K,HPO, — 0.6, CaCl, — 0.05, sodium citrate — 12 mM.
Copper (II) chloride (0.05, 0.1, 0.125, 0.25, 0.5 mM) or potassium dichromate (10, 17.5, 25,
37.5, 45 uM) were added into the medium. Metal salts were not added to the control. R.
yavorovii IMV B-7620 was cultivated for fourteen days at a temperature of +28+2 °C and
illumination of 200 lux. The content of products of LPO, oxidative modification of proteins,
and the activity of enzymes of the antioxidant defense system was determined
photometrically after 7, 10, and 14 days of cultivation.

It was established that the concentration of copper (II) chloride significantly
influenced the content of LPO products and catalase, and superoxide dismutase activity of
R. yavorovii IMV B-7620. The cumulative impact of the concentration of copper (II)
chloride and the duration of cultivation on the content of primary products of LPO and
superoxide dismutase, and catalase activity is also significant. Under the influence of copper
(IT) chloride, the content of LPO products increased, compared to the control during the 7th
day of bacterial growth. During further cultivation, high content of lipid hydroperoxides and
TBARS was maintained until the 10th day of growth. During the 14th day of cultivation of
R. yavorovii IMV B-7620, the content of LPO products significantly decreased and did not
exceed their content in the control. The content of carbonyl groups in the proteins of R.
yavorovii IMV B-7620 increased by 1.5-2.3 times, compared to the control, only under the
influence of 0.25-0.5 mM copper (II) chloride. The specific catalase activity increased,
compared to the control, throughout the duration of bacterial cultivation, while an increase
in superoxide dismutase activity was detected during the 7th day of R. yavorovii IMV B-
7620 growth at all concentrations of copper (II) chloride, and during subsequent cultivation
under the influence of 0.05-0.1 mM of this salt. A significant effect of the concentration of
potassium dichromate on superoxide dismutase activity, as well as a significant cumulative
impact of the concentration of potassium dichromate and the duration of cultivation of R.
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yvavorovii IMV B-7620 on the content of secondary products of LPO, carbonyl groups in
proteins and superoxide dismutase activity.

Kulishko N., Komplikevych S., Maslovska O., Hnatush S.
FREE RADICAL PROCESSES IN OCHROBACTRUM RHIZOSPHAERAE IMV B-7956
CELLS UNDER THE INFLUENCE OF COPPER (II) CHLORIDE
Ivan Franko National University of Lviv
Hrushevskyi str., 4, Lviv, 79005, Ukraine
e-mail: natalia.kulishko(@gmail.com

Microbiological research of infiltrates of solid waste landfills has an extremely high
potential, since microorganisms are involved in cycles of elements, form its main physical
and chemical characteristics, and have developed several adaptations to adverse conditions.
For application in bioremediation processes of wastewater of various origins, it is important
to use bacterial strains that are isolated from man-made environments and therefore are
resistant to the influence of environmental factors, in particular, heavy metal compounds,
toxic organic compounds, high concentrations of hydrogen sulfide, sulfates, etc. The strain
Ochrobactrum rhizosphaerae IMV B-7956 was isolated from the infiltrates of the Lviv
solid waste landfill, which is halotolerant, resistant to Cd**, Fe**, Cu®*", Cr(VI), Mn**, Co*",
and exhibits amylolytic, lipolytic, lecithinase, glycogen phosphorylase activity. The aim of
the work was to investigate physiological and biochemical properties of metal-resistant
bacteria O. rhizosphaerae IMV B-7956 under the influence of copper (II) chloride.

Bacteria O. rhizosphaerae IMV B-7956 were incubated for an hour in 50 mM Tris-
HCI buffer (pH 7.5) with 2; 4; 6; 8; 10 mM copper (II) chloride and then inoculated into the
tryptone-soy broth (Merck, USA). Bacteria incubated in a metal-free buffer were used as a
control. O. rhizosphaerae IMV B-7956 was cultivated for two days at a temperature of
+28+2 °C. The content of products of lipid peroxidation (LPO), oxidative modification of
proteins, and the activity of enzymes of the antioxidant defense system were determined
photometrically after 12, 24, and 48 hours of cultivation.

The content of primary products of lipid peroxidation (diene conjugates and lipid
hydroperoxides) in bacterial cells increased with increasing the duration of cultivation,
while the content of TBA-reactive species decreased during 12-48 hours of culture growth.
When copper (II) chloride was added to the incubation mixture, the content of LPO
products increased significantly, compared to the control during 12 hours of bacterial
growth. The content of LPO products in O. rhizosphaerae IMV B-7956 cells depended little
on the metal salt concentration during 12 hours of bacterial growth. However, until 48 hours
of bacterial cultivation, the content of LPO products decreased to the control level or was 2-
4 times higher than in the control. Both in the control and under the influence of copper (II)
chloride, the highest content of carbonyl groups in proteins was after 24 hours of cultivation
of O. rhizosphaerae IMV B-7956. Under the influence of 4-10 mM copper (I1) chloride, the
content of carbonyl groups in bacterial proteins increases during 12-24 hours of cultivation.
During further cultivation, the content of carbonyl groups in the proteins of
O. rhizosphaerae IMV B-7956 does not differ from the control. The superoxide dismutase
activity of the cell-free extract of O. rhizosphaerae IMV B-7956 was the highest during 12
hours of growth (940-2800 units of activity min" mg protein™) and exceeded the activity in
the control by 7-18 times. During further cultivation, superoxide dismutase activity was a
little different from the control. Catalase activity was high during 12 and 24 hours of growth
and increased with increasing concentration of copper (II) chloride in the incubation
mixture. During further cultivation, catalase activity was little different from the control.
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These changes are accompanied by the active growth of bacteria, so we assume that the
bacteria adapt to the influence of copper, or release it from the cells, thereby neutralizing the
toxic effect.

Therefore, copper (II) chloride induced free radical processes in O. rhizosphaerae
IMV B-7956 cells, as evidenced by a significant increase in the content of lipid peroxidation
and oxidative modification of proteins products in the cell-free extract. Bacteria have
developed effective mechanisms of adaptation to stressful conditions, in particular, the
influence of heavy metals, one of which is catalase and superoxide dismutase activity.

Pekala-Safinska A.l, Buyun L.z, Honcharenko V.3, Prokopiv A.3’4, Tkachenko H.S,
Kurhaluk N.

THE ANTIBACTERIAL ACTIVITY OF LEAF EXTRACT OBTAINED FROM FICUS
ELASTICA ROXB. EX HORNEM. (MORACEAE) AND ITS CULTIVARS AGAINST
AEROMONASSOBRIA STRAIN
'Department of Preclinical Sciences and Infectious Diseases, Faculty of Veterinary
Medicine and Animal Sciences, University of Life Sciences, Poznan, Poland
’M.M. Gryshko National Botanic Garden, National Academy of Science of Ukraine, Kyiv,
Ukraine
’Ivan Franko National University in Lviv, Lviv, Ukraine
Botanic Garden of Ivan Franko National University in Lviv, Lviv, Ukraine
’Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
Arciszewskiego 22b, 76-200 Stupsk, Poland

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

In the current study, we studied the antimicrobial activity of the ethanolic extracts of
F. elastica and 1its cultivars (F. elastica 'Rubra’, 'Robusta’, 'Burgundy', 'Variegata') against
Aeromonas sobria to evaluate the possible use of this plant in preventing infections caused
by this fish pathogen in aquaculture. The current study was conducted as a part of an
ongoing project between the Institute of Biology and Earth Sciences (Pomeranian
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University in Stupsk, Poland), Faculty of Veterinary Medicine and Animal Sciences,
University of Life Sciences (Poznan, Poland), M.M. Gryshko National Botanic Gardens of
National Academy of Sciences of Ukraine (Kyiv, Ukraine), and Ivan Franko National
University in Lviv (Lviv, Ukraine) undertaken in the frame of cooperation program aimed at
assessment of medicinal properties of tropical and subtropical plants, cultivated in vitro.

The leaves of F. elastica and its cultivars (F. elastica 'Rubra’, 'Robusta’, 'Burgundy’,
'Variegata') were sampled at National Botanic Garden, National Academy of Science of
Ukraine (Kyiv, Ukraine), and Botanic Garden of Ivan Franko National University in Lviv
(Lviv, Ukraine). The sampled leaves were brought into the laboratory for antimicrobial
studies. Freshly sampled leaves were washed, weighed, crushed, and homogenized in 96%
ethanol (in the proportion of 1:10, w/w) at room temperature, and centrifuged at 3,000 g for
5 minutes. Supernatants were stored at -25°C in bottles protected with laminated paper until
required.

Aeromonas sobria (K825) strain, which originated from freshwater fish species such
as common carp (Cyprinus carpio L.) and rainbow trout (Oncorhynchus mykiss Walbaum),
respectively, was isolated in the Department of Fish Diseases, The National Veterinary
Research Institute in Pulawy (Poland). Bacteria were collected from fish exhibiting clinical
disorders. Each isolate was inoculated onto trypticase soy agar (TSA) (BioM¢érieux Polska
Sp. z 0.0.) and incubated at 27 °C£2 °C for 24 h. Pure colonies were used for biochemical
identifications, according to the manufacturer’s instructions, except for the temperature of
incubation, which was 27 = 1 °C. The following identification systems were used in the
study: API 20E, API 20NE, API 50CH (BioM¢érieux Polska Sp. z o0.0.). Presumptive
Aeromonas 1solates were further identified to the species level by restriction analysis of 16S
rDNA genes amplified by polymerase chain reactions (PCR) (Kozinska, 2007).
Antimicrobial susceptibility of the tested Aeromonassobria was performed by the Kirby-
Bauer disc diffusion method (1966) according to the recommendations of the Clinical and
Laboratory Standards Institute (CLSI, 2014). Each inoculum of bacteria in the density of 0.5
Mc McFarland was cultured on Mueller—Hinton agar for 24 h at 28+2 °C. Seven drugs
representing different antimicrobial classes as quinolones, tetracyclines, sulphonamides, and
phenicolswere used. After incubation, the inhibition zones were measured. Interpretation
criteria have been adopted from that available for Aeromonas salmonicida (CLSI, 2006).

The sensitivity of Aeromonassobria to extracts was determined by the Kirby—Bauer
technique, by the guidelines of the Clinical and Laboratory Standards Institute (CLSI) with
our modifications. A suspension of each bacterial species was inoculated on Mueller-Hinton
agar. Five wells per Petri dish with a diameter of 6 mm were made in the medium, and plant
extracts were added to them. Plates were incubated at 28 + 2 °C for 24 h and the growth
inhibition zones for each well were measured. The interpretation criteria for the
phytochemicals tested were that a zone > 15 mm was termed susceptible (S), one of 10—15
mm intermediate (I), and a < 10 mm zone was indicative of a resistant microorganism (R)
(Okoth et al., 2013). Ethanol at 96% (POCH, Poland) strength as used to prepare the
extracts was used as the negative control. Statistical analysis. Obtained data were analyzed
statistically by employing the mean + standard error of the mean (S.E.M.). All variables
were randomized according to the phytochemical activity of the tested ethanolic extracts.

Our results of the antimicrobial screening revealed, that F. elastica and its cultivars
possessed mild antibacterial properties against the A. sobria strain. The ethanolic extract
obtained from leaves of F. elastica "Variegata' exhibited the maximum antimicrobial activity
against A. sobria (the mean of inhibition zone diameters was 14.19 + 0.73 mm). 4. sobria
strain was susceptible to the F. elastica (12.38 £ 0.82 mm) and 'Robusta’ (11.75 £ 0.53 mm).
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A. sobria strain was the most resistant to F. elastica 'Rubra' (9.75 + 0.41 mm) and F.
elastica 'Burgundy' (9.63 = 0.38 mm) leaf extracts. Moreover, in our previous study
(Opryshko et al., 2020), we evaluated the in vitro possible antioxidant effects of extracts
derived from leaves of F. elastica and its cultivars (F. elastica '"Rubra', 'Robusta’,
'‘Burgundy', 'Variegata') using oxidative stress biomarker [2-thiobarbituric acid reactive
substances (TBARS) as a biomarker of lipid peroxidation] using of human erythrocytes as a
cell model after incubation with plant extracts in two doses (5 mg/mL and 0.5 mg/mL). Our
results revealed that treatment of human erythrocytes by extracts derived from leaves of F.
elastica and it cultivars 'Rubra' and 'Burgundy' in dose 0.5 mg/mL caused the statistically
significant decrease of TBARS level by 27.3% (p < 0.05), 32.4% (p < 0.05), and 33.5% (p <
0.05), respectively. The increase in TBARS level was observed after the treatment of human
erythrocytes by extracts derived from leaves of F. elastica 'Robusta’ and 'Variegata' (by
12.3% and 9.3%, p > 0.05, respectively) compared to untreated controls. After treatment of
human erythrocytes by extracts derived from leaves of F. elastica and its cultivars ('Rubra’,
'Burgundy', and 'Robusta’) in the dose 5 mg/mL, the increase of TBARS level (by 5.7%,
39.5%, 82%, and 87.5%, p < 0.05) was observed. Only extract derived from leaves of F.
elastica 'Variegata' (5 mg/mL) caused the decrease in TBARS level (by 29.2% p < 0.05)
compared to untreated controls. Among extracts studied (0.5 mg/mL), F. elastica
'Burgundy' exhibited the lowest TBARS level (decreased by 33.5%, p < 0.05) while in dose
5 mg/mL, F. elastica 'Variegata' decrease TBARS level by 29.2% (p < 0.05) (Opryshko et
al., 2020).

Thus, F. elastica and its cultivars (F. elastica '"Rubra', 'Robusta’, 'Burgundy’,
'Variegata') disclosed mild bioactivity, and this plant can be regarded as a potential source
of antibacterial agents. The results of the current study provide a new perspective for the use
of various species belonging to the Ficus genus as medicinal plants to improve the
antibacterial responses in salmonid aquaculture.

The authors are grateful to The Visegrad Fund for supporting our study.

Vlasiuk Y., Yavorska H., Fedorovych D.

CAROTENOIDS PRODUCTIONOF XANTHOPHYLLOMYCES DENDRORHOUS
(PHAFFIA RHODOZYMA) MUTANTS GROWN ON THE HYDROLYZATE OF
COOKIE WASTE
Ivan Franko National University of Lviv
Hrushevskogo St. 4, 79005, Lviv, Ukraine.
e-mail: yana.vilasiuk2002@gmail.com

Carotenoids are fat-soluble organic compounds that chemically belong to the terpene
class. Astaxanthin is a xanthophill pigment with commercial application in the aquaculture
as an integral component of salmon feed and increasingly also in the pharmaceutical,
cosmetic and food industry because of its high antioxidant potential and health-promoting
properties. It serves as a safeguard against oxidative damage by various mechanisms, like
quenching of singlet oxygen; scavenging of radicals to prevent chain reactions; preservation
of membrane structure by inhibiting lipid peroxidation; enhancement of immune system
function and regulation of gene expression. Carotenoids are an important component of the
non-enzymatic system of antioxidant protection. The carotenoid astaxanthin is an
antioxidant that is 10-12 times more effective than B-carotene and 100-500 times more
effective than vitamin E. One of the sources of astaxanthin is the red yeast Xantophylomyces
dendrorhous (Phaffia rhodozyma), which produces neurosporine (0.01%), lycopene
(0.01%), y-carotene (0.01%), B-carotene(2-2.5%), echinenone (2-4%), hydroxyiequinonene
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(3-4%), phoenicoxanthin (5-7%) and astaxanthin (83-87%). Wild strains are not used in
biotechnology because they accumulate low concentrations of carotenoids in cells. Pigment
production by P. rhodozyma can be improved by mutagenesis.

The aim of this work was to obtain mutants that would be able to synthesize
astaxanthin on the hydrolyzate of cookies, which is much cheaper than synthetic medium
containing glucose as carbon source. The hydrolyzate was obtained using the enzymes
alpha-amylase and glucoamylase, as well as components such as: cookie waste, trace
elements, biotin and salts (NH4),SO4, KH,PO4 MgSO,4 and brought to 4 degrees Balling.

Ultraviolet radiation was used as a mutagenic factor. Strain 9.1, taken from a
synthetic medium, was irradiated with a bactericidal lamp for 25 and 50 seconds. After
irradiation, the cells were seeded on Petri dishes with agar hydrolizate of cookies medium
and cultured for 4 days at 25 °C. The mutants' ability to accumulate carotenoids increased
by 6-10%.
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PI310JI0I'TA JIIOAUHU 1 TBAPUH, BIOME/IUIIUHA
HUMAN AND ANIMALS PHYSIOLOGY, BIOMEDICINE

Beenencbkuii /1., Boakosa H., Crenaniok JI., Cokia JI., Yepaumenko Jl., I'osbues A.
POJIb KPIOKOHCEPBOBAHUX MVYJIbTUIIOTEHTHUX ME3EHXIMAJIbHUX
CTPOMAJIBHUX KJIITUH B TEPAIIIl AJI’TOBAHTHOI'O APTPUTY
Inemumym npobaem kpiobionoeii i kpiomeouyunu HAH Ykpainu, m. Xapxis
Ykpaina 61016, Xapkis, eyn. Ilepescniscoka 23.
e-mail: volkovana781(@gmail.com

Vvedenskyi D., Volkova N., Stepaniuk L., Sokil L., Chernyshenko L.l, Goltsev
A.! ROLE OF CRYOPRESERVED MULTIPOTENT MESENCHYMAL STROMAL
CELLS IN THERAPY OF ADJUVANT ARTHRITIS. A comparative assessment of the
effect of intravenous administration of CrMMSCs from adipose tissue and dexamethasone
on the restoration of damaged cartilage tissue in animals with adjuvant arthritis was carried
out. The analysis of the obtained results showed that intravenous administration of
CrMMSCs from adipose tissue to animals with AA compared to dexamethasone led to
active processes of stimulation of reparative and regenerative processes in articular
cartilage.

Pemaroignuit aptput (PA) xapakTepusyeTbcsi ayTOIMyHHUM XPOHIYHUM 3alallbHUM
CHHOBITOM 3 MPOTPECYIOUOI0 JECTPYKIIEID CYIJIOOIB 1 ITUPOKHUM CHEKTPOM CHUCTEMHHUX
nposBiB. PakTopaMu, 10 0OMEKYIOTh IMyHOCYIIpECUBHY Tepamito PA, € pe3sucTeHTHICTh 10
npenapariB, sika 4acTO BUHMKA€ IPHU iX TPUBAJIOMY 3aCTOCYBaHHI. Y 3B'I3Ky 3 LIUM HeE
MOXKHa HE€ BIA3HAYUTH OaraTonpo@uIbHICTh IMYHOKOPETyIoUOi aKTUBHOCTI KIITUHHOI
tepamii. OAHUM 13 TEPCHEKTUBHUX TEpPANeBTUYHUX IMIAXOAIB € 3aCTOCYBaHHS
KpIOKOHCEPBOBAHUX  MYJBTUIIOTEHTHHX  ME3EHXIMAJIbHUX  CTPOMAIbHHX  KIITUH
(KpMMCK).

Meta nocnikeHHsl — MPOBEJACHHS MOPIBHSUIBHOI OLIHKY BITUBY BHYTPIIIHBOBEHHOTO
BBesieHHs: KpMMCK >xupoBOi TKaHMHU Ta JEKCaMETa30HY Ha BIAHOBJICHHS YIIKO/KEHOI
XPAILIOBOI TKAHUHU Y TBAPHUH 3 a/1’ FOBAHTHUM apTPUTOM.

Mopnens AA y camIiB 1ypiB 1HAYKYBaJIM CyOIITaHTAPHUM 3alpOBaXKEHHSM TOBHOTO
an'toBanta @Opeiinga. Ha 7 neHp MozentoBaHHS TBapuHAM BBOAWIM BHYTPIIIHbOBEHHO:
¢bi3iosoriuHUi po3uMH (KOHTPOJIbHA TpyIa); nekcameTazoH (mocnigna rpymna 1);KpMMCK
13 J)KUpOBOT1 TKaHUHM (mociinHa rpyma 2). Ha 21 100y s TiCTOJOTiYHOTO JOCTIIKEHHS
BUJIAJSUIA HAJI SITKOBO-TOMIJIKOBI CYIJIOOM WIypiB JOCTHIAHMX Tpynd. ['icTosoriuni 3pi3u
Cyrio0iB 3abapBitoBajil reMaTokcuiiHOM Beiirepra Ta eo3uHoM. CBITJIOBY MIKPOCKOIIIIO
MPOBOAWIIM 3a JONMOMOTor cBiTIoBoro Mikpockona ZEISS Primo Star (Carl Zeiss,
Germany). Pesynbratu Oynu oOpoOneni 3a momomororo aHamizy Kpyckama-Yomrica Ta
Metony Heromena-Keyiica st 4ucieHHUX MOPIBHSHbD.

3a pe3yJbTaTaMU TICTOJOTIYHOTO JOCIHIJKEHHS BCTAaHOBJIEHO, IO Yy CYIJIOOOBOMY
XpAILIl TBApUH KOHTPOJIbHOI Irpynu Ha 21-y 100y BUSIBIEHO O3HAKH PO3BUTKY BHPANKEHHX
apTpO3HUX MOpPYLIEHb, a caMme: HaOpsAK Ta 3amajibHa 1HQUIBTpalis B Karcymi, AucTpodis
XOHJPOLUTIB, HEKPO3 Ta BiALIAPYBAHHS KOHTAKTHUX MOBEPXOHB Xpslla, MycTl JakyHu (3-4
crtynedb 3a mkanoro OARSI). V TtBapun nocnigHoi rpynu 1 cnocrepiraiv moMipHUIR
HaOpsAK M’SKMX TKaHUH HABKOJIO CyTjo0a, YUIUIbHEHHS KallCyJH, 3BYXEHHS Cyrjo00BO1
UIUIMHA Ta JEereHepaTHUBHI 3MIHM Xpslla CyrjJoOOBUX MOBEPXOHb. Y TBApUH JOCITIAHOI
Ipynu 2 B Karcyi cyryio0y BU3HA4Yajdu HE3HAayH1 03HAKU HAOPSKY Ta pO3LIapyBaHHS MYYKiB
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KOJIaT€HOBUX BOJIOKOH Ha HEBEJMKHUX JAUISHKAX, ocepeaku mpodmideparii Gpidpodmactis, 1Mo
B1100pakye mepedir pereHepaTOpHUX IMpolieciB. 30KpeMa, B rpymi 2 BijMiueHe OUIbII
BUpPa)KECHE 3HWXCHHS SBUI 3allajieHHd B Kamcyjl cyrioba (2-3 CTymeHb 3a MIKAJIOHO
OARS]I).

TakuM 4yrHOM, OTpHMMaH1 pe3ynbTatu BigHOBIOBaiIbHOI A1i KpMMCK Ha xpsmoBy
TKaHUHY JO3BOJIAIOTH 3pOOMTH BHCHOBOK IPO MOXJIMBICTH BUKOPHUCTAHHS AJis Tepamii PA
JOCHTIKYBaHUX KITHHHUX KyJnbTyp. OJHAK BiIKPUTHM 3QJIMIIAETHCA TMHTAHHS TIPO
BijasieH1 e(eKTH KIITUHHOI Teparii, 30KpemMa Mpo TpuBaJie TajJbMyBaHHS J€reHePaTUBHO-
IUCTPOGIYHOIO MPOLIECY Ta MOXIIUBY HEOOX1AHICTH HOBTOPHOTO BUKOPUCTAHHS KIIITHH.

BoiiTuk A., Manbko b., Ikkept O.

BIIJIMB BUCOKOI'O BMICTY KHWPIB I BYI'JIEBOJIB YV PAILIIOHI HA
OKMCHEHHA CYBCTPATIB ITK V INTEYIHII LTYPIB
JIvsi6cokuul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: andriyvoytyk@gmail.com

Voityk A., Manko B., Ikkert O. THE EFFECT OF HIGH FAT AND
CARBOHYDRATE CONTENT IN THE DIET ON THE OXIDATION OF TAC
SUBSTRATES IN RAT LIVER. The effect of high levels of fats and carbohydrates in the
diet on the oxidation of TAC substrates in the liver of rats subjected to appropriate diets was
studied. In animals of the experimental group for the oxidation of succinate and 3-
hydroxybutyrate was a statistically significant decrease in the rate of V2, and in the
oxidation of pyruvate - a tendency to decrease. There was also a tendency to decrease the
rates of V3, V4 and VFCCP for the oxidation of succinate and pyruvate.

Opniero 31 3pocTarouux MpoOJeM Yy PO3BHHEHUX KpaiHaX € peakiis MeYiHKH Ha
HagMmipHe xapuyBaHHs (Trefts et al., 2017). BcecBiTHs opranizailisi OXOpPOHU 370pPOB’A
OMHCYE OXHPIHHA K r00anbHy emigemito 3 npubnuzno 500 minbiloHaMu AOpociIux 3
OKUPIHHAM 1 11e 3 1,5 MunbsipaaMu roei 13 3aiiBoro Baroro abo OKUPIHHAM y BChOMY CBITI
(Mili€ et al., 2014). HeankoronpsHa xkupoBa xBopoda neuinku (HAXXII), mo nos’a3ana 3
OKUPIHHAM Ta MOXe OyTH BUKJIMKaHA BUCOKOKHPOBOIO Ta BUCOKOBYTJIEBOAHOIO AIETOIO, €
BAKJIMBOIO MEMYHOIO MPoOIeMoto, sika 3adinae 10 20% 3axigHoro HaceneHHs (Mantena et
al., 2009). Jlani Bka3yloTh Ha Te, 10 MITOXOHJpiajibHa TUCHYHKIIA BIITPA€E BAXKIUBY POJIb
y 1HIIIalii HEaJIKOTOJIbHOI KUPOBOI XBOPOOU TMEYIHKH Ta MPOTrpPecyBaHHI I[OTO CTaHy [0
OUIBII CEepHO3HOTO — HEeaTKOroJibHOTO cTearorenatuty (Mantena et al., 2009).

Mertoro Hamoro AOCTIIKEHHS OyJo 3’sCyBaTH 3MIHM IIBHUIKOCTI IUXAHHS KIITHH
MEYIHKY UIypiB HA KOMOIHOBaHIM BUCOKOKHPOBI1H/BUCOKOBYTJIEBOAHIN /11€TI IPU OKUCHEHHI1
cyOCTpaTiB UKITY TPUKAPOOHOBUX KHUCIIOT.

Jlocnian mpoBOAMIN Ha OUIMX HENIHIMHUX camIlax mypiB Macoto 200-300 r. TBapun
yTpUMYyBajdu Yy BiBapii 3a MOCTIHHOI TeMmmepaTypud Ha JBOX palloHaX: OCHOBHOMY Ta
BHCOKOXHPOBOMY BHUCOKOBYTJIEBOJHOMY (BMicT >kupiB 40%, BwmicT ByriaeBoaiB 50%).
KoskeHn 31 mypiB nepeOyBaB Ha BIAMOBIIHIN I1€TI MO 7 THXKHIB. J{J1s1 BUILIEHHS MITOXOHAPIM
MEeYIHKHU IIypiB MU BUKOpUCTOBYBanu MetoA Frezza ta cniBaBTopiB. B oTpumaniii cycnensii
Mipsuii 3HaueHHd A280 mpotu muctuiary y nporpami Formula Methods 3a momomororo
cunektpooromerpa DeNovix DS-11+. Jlns oTpumaHHs 3Ha4eHb BMICTy Ouka OymyBanu
KaliOpyBajdbHy KpHBY, I MOOYIOBU SKOI BHUKOPHUCTOBYBAJIM OWMYAUMi CHPOBATKOBUU
anpOyMiH. JlocHmiKyBaiM IIBUIKICTh TUXAHHS MITOXOHIPIM KIITHH TEYIHKH MIypiB 3a
nomomororo nojsiporpada RC650 6-cell respirometer (Strathkelvin Instruments) mpu 26 °C
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3 JI0JJaBaHHSIM CYKIMHATY, [JIyTamaTy, 3-TiApOKCMOyTHpaTy Ta MipyBary sIK CyOCTpaTiB.
Po3paxynku 1 moOynoBa rpadikiB mpoBoawiack 3 BukopuctanHsM Microsoft Office.
Cratuctuydy 00poOKy mnpoBoamiaM 3a Jomnomoror t-tecty CrbrogeHTta. J[ocToBipHOIO
BBa)KaJIM PI3HUII0 MK TpynaMu gaHux 3 P > 0,05.

BusHaueHHs BMICTY MITOXOHJIpPIaJibHOTO O1Ka IUISAXOM BUMIPIOBAHHS 3HAYEHHS
MOTJIMHAHHS Tpu JoBXHHI XBUI1 280 HM Ta kaniOpyBaHHsAM BinHocHO BCA nae craOiinbH1
pE3yJIbTaTU B MEXax MPOTOKOIY, 1 € JIETIUM MOPiBHAHO 3 MeTosioM Jloypi. PeectpyBanace
CTaTUCTUYHO OJIHAKOBA KUIBKICTh  MITOXOHIpiaJibHOTO  OUIKa, 110  BIJAMOBiJIaia
MDKHapOJHUM cTaHAapTam (Oau3bKo 1 Mr O1IKa Ha KOMIPKY pecripoMeTpa).

3a HOpPMAJIPHOTO PAIiOHY HAWBHUIII MIBUIAKOCTI MOTJIMHAHHS KUCHIO MITOXOHIPISIMHU
MEYIHKM KOHTPOJBHUX WIYpiB CHOCTEpIrajiuci MpU OKUCHEHHI CyKIMHATy. Y UIypiB Ha
BUCOKOXMPOBIA ~ BHUCOKOBYTJIEBOAHIA  JI€T1 32  OKUCHEHHA CyKUUMHATy Ta  3-
TIPOKCUOYTUpaTy cCrocTepirajoch craTucTuuHo JoctoBipHe (P<0,05) 3MeHmeHHs
0a3aJIbHOI IIBUJAKOCTI y CTaHl V2, a NMpu OKUCHEHHI MipyBaTy — TEHJEHLIs IO TakKoro
3HIDKEHHS. Y WIypiB HAa BHUCOKOXKHPOBIM BHCOKOBYIJIEBOAHIN Mi€TI crocTepiraigacs
TEeHJIeHIIis 10 3HWkeHHs mBuakocted V3, V4 ta VFCCP 3a OKkMCHEHHS CYKIIMHATY Ta
MipyBaTy MOPIBHSAHO 3 KOHTPOJILHOIO TPYTIOI0.

Homxenko FO.
[TOPIBHAHHSA KOE®DILIEHTA CTATEBOT'O JIUMOP®I3MY 31 CTAHIAPTHUMU
[IOKA3HUKAMU B KPAHIOJIOI'TYHIM CEPIi XVII-XIX CT. 3 YEPHIT OBO-CIBEPILIMHU
Hixcuncokuii oeporcasnuii ynieepcumem imeni Mukonu I'ocons
eyn. I'pagcoka, 2, Hiscun, Yepniciecoka oonacme, 16600, YVrpaina
e-mail: yuriy dolzhenko@ukr.net

Dolzhenko Yu. COMPARISON OF THE COEFFICIENT OF SEXUAL DIMORPHISM
WITH STANDARD INDICATORS IN THE CRANIOLOGICAL SERIES OF THE 17" — 19"
CENT. FROM CHERNIHIV-SIVERSK REGION. The analysis of the coefficient of sexual
dimorphism helps to establish the direction of discrepancies between the craniological features of
the male and female series. The purpose of the study is to compare the coefficient of sexual
dimorphism with standard indicators in the craniological series of the 17" —19™ cent. from
Chernihiv-Siversk region. The differences found between the male and female series are
insignificant, but may indicate the heterogeneity of the anthropological composition of the region.

Amnaniz koediuienra crareBoro aumopdismy (KCJ]) nomomarae BCTaHOBUTH HamnpsSMOK
PO30DKHOCTEN MK KPaHIOJOTIYHUMH O3HAKaMH YOJIOBIYOI Ta skK1HOUYOT cepiit. MeTa mOoCIiKeHHS —
MOPIBHATU TOPIBHSAHHSA KOEQIIEHT CTaTeBOro AUMOPQI3MYy 31 CTaHAAPTHUMH IOKAa3HUKaMH B
kpaniosoriuniii cepii XVII-XIX ct. 3 YepHiroo-CiBepuiusu.

[Tig gac pospaxynky KCJI BaximBO, CKUTBKH YOJIOBIKIB 1 )KiHOK Oyino 3amydeHo (EBrees,
2008). B Hamomy BUNaAKy 3a pi3HUMU O3HaKaMH 3aiay4deHo Bim 45 mo 106 4ooBiUMX 1 KIHOYUX
YyepeniB, SIKI BHUMIPIOBAJIMCA 3a CTAaHAAPTHOIO KpaHIoJNOriyHOr Meroaukoro (Martin, 1928,
AnexceeB & [le6en, 1964). 3a A. EBreeBum BupaxyBano KCJI (Estees, 2008).

1106 BUSABUTH HANpsSMU MOXKJIMBUX BIIMIHHOCTEH MK YOJIOBIYMMHU Ta KIHOUMMU YeperaMu
Uepniroso-Cisepuiunu, BupaxyBano KCJI 3a ocHOBHUMHU O3HAaKaMH MO3KOBOTO Bimainy. CepenHiid
crangaptauit KCJI 24 niaiitHux po3mipiB cranoButh 1,054 (AnekceeB & Jlebem, 1964, Tabn. 12—
13, c. 123-125). ¥ cepii 3 Uepniroso-Ciepriunu BiH nopisHtoe 1,046. [Ipu po3rsiai 25 miHIMHIX
po3MipiB, e 3a 11 o3nakamu (44,0%) xoedilieHTH BKIATAIOTHCS B CTaHIAPTHI HOPMU; BHXI] 32
BEpPXH1 MEX1 BiJJ3HAUeHO B ciMoX Bumazakax (28,0%), 3a HuxkHiI — Tex y cemu (28,0%). Orxe, B
44,0% Bumankie emmipuuni KCJ| He BKIagaroTbCs B MEXKI CEpeIHIX MaHUX. PI3HUIST MK
YOJIOBIUOIO M KIHOYOIO TPYIOIO0 IMPOCTEXKYETHCS B IMPOIMOPLIAX MO3KOBOTO BIJAUTY uepena Ta
00mnyus. JKiHoul yepenu MaroTh OUIbILIY BYIIHY BUCOTY, MEHILY LIUPUHY 00JINYYsI, BUILI OPOITH.
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OOrpyHTOBaHI BUCHOBKHM IMpO Pi3HI MOP(OJIOTIYHI BaplaHTH YOJIOBIKIB 1 >KIHOK MO’KHA
3pooutu, ko KCJ| kpaHI0JOTTYHMX O3HAK MOMITHO BIAPI3HSIIOTHCS BiJl CTAaHJAPTHUX BEJIWYMH, a
HaliH(OPMATHUBHIIIMMU € MO3J0BXKHIM 1 BUCOTHUH JlaMETp 4YepenHoi KOpoOKH, JOBKHWHA OCHOBU
yeperna, JOBXKWHA OCHOBH OOJIMYYs, BUCOTa OpOITH, BUCOTA HOCA, IIUPUHA HOcA. B omgHOpIimHUX
cepisix 1mi o3Haku (ocoOnauBOo mepmi 4) MarwTh Jy)Ke CTa0UTbHUN pIBEHb MDK CTaT€BHUX
po3ovkHocTel. Skmo KCJ{ 2 um Ouibliie 3 LMX O3HAK BUXOAMTH 332 MEXI CEpeHIX CTaHAapTHHUX
3HaY€Hb, MOXKHA BIIEBHEHO IPUITYCKATH pI3HE MOXO/KEHHS YOJIOBIKIB 1 KiHOK y BuOIp1i (EBTees,
2008). B namomy Bumaaky 3 7 1H(POPMATHBHUX O3HAK 3a MEXI CEpeIHIX 3HAUYCHb BUXOIATH
BHUCOTHHII JllaMeTp YepenHoi KOpoOKH, JOBKMHA OCHOBU OOJIMYYS i BUCOTa HOCA.

OTxe, BUSIBJIEHI BIIMIHHOCT1 MK YOJIOBIYOIO Ta JKIHOYOIO CEpisIMM HE3HAUHI, ajle MOXKYTh
CBITYHUTH MPO HEOJHOPIAHICTh aHTPOTIOJIOTTYHOTO CKJIAy MOXOBAaHUX HA JAOCIIDKECHUX IBUHTAPSIX
Yepuiroso-Cisepminnu XVII-XIX crt.

Kiceanoa I'., /Ilyopasa T., Aimnoabscbka K., badenko H., I'aeBcbka FO., bonnaposuy4
M., OctankoB M., I'oiabueB A.
POJIb BIUJIKIB TEITJIOBOI'O LIOKY Y PEAJIIBALIIl TOJEPOI'EHHOI AKTUBHOCTI
JEHJIPUTHUX KJIITUH ITICJISI KPIOKOHCEPBYBAHHSA
Inemumym npobaem kpiobionoeii i kpiomeouyunu HAH Ykpainu,
syn. llepesacnascovka, 23., m. Xapxis, 61015, YVrpain.
Biooin kpionamodghizionoeii i imynonoeaii

e-mail:kisilevadoc@gmail.com

Kisielova H., Dubrava T., Yampolska K., Babenko N., Gaevska Yu.,
Bondarovych M., Ostankov M., Goltsev A. THE ROLE OF HEAT SHOCK PROTEINS
IN THE IMPLEMENTATION OF TOLEROGENIC ACTIVITY OF DENDRITIC CELLS
AFTER CRYOPRESERVATION. A comparative assessment of the effect of different
cryopreservation conditions on the expression level of heat shock proteins hsp-70 in
dendritic cells (DCs) of the bone marrow was carried out. It has demonstrated the ability of
cryopreservation to act as a "conductor" that regulates the level of hsp-70 expression in DCs
and causes an increase in the level of their tolerogenic potential, increasing the effectiveness
of use in the adoptive therapy of autoimmune diseases.

Binomo, 110 npu pi3HUX yMOBax KpIOKOHCEPBYBAHHS B PI3HUH CHOCIO 3MiHIOIOTHCS
K CTPYKTYpPHI XapaKTE€pPUCTHUKH, TaK 1 (YHKUIOHAIbHUM MOTEHIia)l KIITUH 1 TKaHUH, 1110
MO’K€ BIUTMBATU Ha €()eKTUBHICTH IX 3aCTOCyBaHHS B TepaneBTHUHUX X (Goltsev, 2007).
Tax, Bl yMOB KPIOKOHCEPBYBAHHS 3aJI€KUTh 3MiHA PELIEITOPHOTO penepTyapyaeHIPUTHUX
kiituH (JK), saxi gopmytotees in vitro 3 moHonykieapiB (MHK) kictkoBoro mosky
(T'ombueB, 2021). OcoOnmBa yBara B 3MiHI (YHKIIOHAJIBHOTO CTAaHy KIITUH MICJHS
KpPIOKOHCEPBYBAHHSI 3BEPTAEThCSA HAa OUIKM TEIUIOBOTO WIOKY, 30Kpema cimeiictBa hsp70,
AKUM BIJBOAWUTHCS pOJIb AaKTHUBATOpIB MpoTH3ananbHoro mnpouecy (Borges, 2012).
[IpunyckaroTh, 10 MeXaHi3M IMyHOcynpecuBHOI Aii hsp-70 peanizyloTbcsl MIISIXOM
Moaysiii penotuny 1 Gynkuii K, ki npuadoaoTh TOJIEPOreHHY aKTUBHICTD, BKIIIOYAIOUU
npoaykiito IL-10.

Meta fAoCHiKEHHSI — TPOBECTU IMOPIBHSUIBHY OIIIHKY BIUIMBY pI3HHX YMOB
KplOKOHCepBYBaHHsSI Ha piBeHb ekcrpecii hsp-70 y JIK 1 ocobnuBo cripeanizauii HUMU
TOJICPOTE€HHOI AKTUBHOCTI IPU PO3BUTKY ayTOIMYHHHUX 3aXBOPIOBAHb.

Excriepumentn mnpoeneHo Ha CBA/H-mumax. IlpoananizoBaHo aBa pexuMu
kpiokoHcepByBanHs MHK: 1°/ xBmo — 80° (P1); 1°/ xBgo — 40° (P2) 3 HacTynHuM Yy
KOKHOMY BUIAJKy 3aHYpeHHsAM y piakuil azoT (-196 °C) mix 3axucrom 10% AMCO 3a ix
CXOpPOHHICTIO, MeTa0omuHow akTuBHICTIO (Mossman T. 1983), Bmictom hsp70. JAK
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OTPUMYBAJIM B KyJbTYpl 3 KpIOKOHCEpBOBaHUX 3a pizHuMU pexkxumamu MHK (kpioP1 MHK,
kpioP2 MHK); oninky (p)eHOTHMIYHUX O3HAK BU3HAYAJIM HA MPOTOYHOMY LHUTO(IyOpUMETP1
«FACS Calibury 3 BuUKOpUCTaHHSM MOHOKJIOHaNbHMX aHTUMumadux aHtutin (FITC-
miuenux): CD11b, CDI14, CD83, CD80, CD86, hsp70; an’roBanTHuii apTputr (AA)
iHaykyBanu 3rigHo (Mimenko, 2001); Bmict IJI-10 B cupoBatii KpoBi TBapuH 3 AA micis
BBeaeHHd JIK - 3a gonomororo Habopy Cytometric Bead Array Th1/Th2/Th17 (mouse) Kit
IL-10 set («BD Biosciences», CIIIA); arecramiio TOJEPOreHHUX BIACTUBOCTEU
kpiokonceppopanux JIK - 3a 3marmicTio no ingykuii T-perynstopuux kmitua (FOXP3") B
cese3iHIl MUIIeH 3 AA, a TaKOXK aKTHBallli KOMIIOHEHTIB MPOTU3AMaJIbHOTO KaCKay.
Busnaueno, mo pexuMm KpiokoHcepByBaHHS P2, 3abe3nedyBaB MakcUMalbHI
MOKa3HUKH CXOPOHHOCTI, MEeTaboIuyHOI aKTUBHOCTI Ta BMICTY B HUX hsp70. AtecTtaris
¢ynkuionansHoro norenmiany JK 3 kpioP2 MHK npoaemoncTpyBana OuIbll BUCOKY iX
TOJICPOTEHHY AaKTHMBHICTh Ha BIAMIHY BiJA HaTuBHMX 1 oTpuMmanux 3 kpioP1 MHK.
MaxkcumanbHe 30uUTblIeHHS BMIcTy hsp70 mpu P2 xoHTposdtoBano 31 30UIbILIEHHAM
dbopmyBanHsa T-peryisSTOpHUX KIITHH, MPOAYKINIE€0 TpoTHU3anaabHOro 1urtokiny LJI-10 1
OUTBII BUPA3HOK HOpMATI3all€l0 KIHIYHUX 03HAK AA.
OTpumaHi pe3ynbTaTH JEMOHCTPYIOTh 3[ATHICTh KPIOKOHCEPBYBaHHS BUCTYNATH B POJIi
«IUPUTEHTAY, 10 peryitoe pieHb ekcrpecii hsp-70 B JIK 1 Bukinkae migBUIIEHHS PiBHA 1X
TOJIEPOTE€HHOTO TOTEHIany, MiJBUINYIOUH €(PEeKTUBHICTh 3aCTOCYBaHHS B aJIaNTHBHIN
Teparii ayTOIMyHHHUX 3aXBOPIOBaHb.

Koruk b., Ickpa P.

KOMITJIEKCHUI BIIJIMB BITAMIHY E TA ETWJITIOCYJIb®AHIIATY HA BMICT
JIESIKMX ITOKA3HUKIB ITIPOTEIHOBOI'O OBMIHY VY KPOBI 11IYPIB 3A YMOB
IHTOKCUKALIIIL Cr (VI)

Inemumym 6ionoeii meapun HAAH
syn. Bacuns Cmyca, 38, m. Jlvsis, 79034, Yrpaina
e-mail: bohdan.kotuk(@gmail.com

Kotyk B., Iskra R. THE COMPLEX INFLUENCE OF VITAMIN E AND
ETHYLTHIOSULFANYLATE ON THE CONTENT OF SOME INDICATORS OF PROTEIN
METABOLISM IN BLOOD OF RATS UNDER CONDITIONS OF Cr (VI) INTOXICATION.
Protein metabolism regulates the content of structural and functional proteins in biological tissues.
Under the conditions of intoxication, the processes of protein breakdown are significantly
enhanced (Liu, 2002). Cr (VI) compounds are one of the most common pollutants in aquatic and
terrestrial ecosystems, which are characterized by high toxicity and pro-oxidant properties.
Cr (V]) intoxication disrupts the balance between protein anabolism and catabolism, leads to the
accumulation of end products of protein breakdown in the blood (Suljevic, 2021).
Ethylthiosulfanylate and vitamin E are antioxidants, which help to reduce the intensity of Cr (VI)-
induced oxidative stress (Kotyk, 2022). Therefore, the aim of our study was investigate the
influence of ethylthiosulfanylate and vitamin E on the state of protein metabolism indicators in
blood of rats under conditions of Cr (VI) intoxication.

JlocnipkeHHST POBOMIIM HA CaMIIX-aHAJIorax JIAOOpaTOPHUX HIypiB, PO3AUICHUX Ha 8
Ipymn 1o 5 TBapHH y KoxkHid. TBapuHam | rpynu (IHTaKTHUI KOHTPOJIb) BHYTPIIHOOYEPEBUHHO
moneHHo BBomwM 150 miit ¢izpozunny npotsrom 7 mi6. Teapunam 111 ta IV rpyn B-o moneHHO
BRomm K,Cr,0O7, po3unnenuii y 150 mxn ¢-Hy, y nepepaxynky 2,5 mr Cr(VI)/kr macu Tina
npotsroM 7 ai6 (Il rpyna) ta 14 116 (IV rpyna). Teapunam Il rpynu BHYTpIIIHBOIILTYHKOBO (B-111)
HIOJICHHO BBOAWIM 1 M1 onii ipoTsiroM 14 1116, micinst 1boro B-0 1moaeHHo BBoauiu 150 Mk ¢-Hy
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npotsiroMm 7 ai6. Teapunam V rpymnu B-1II IIOICHHO BBOAWIIA | MJT OMIMHOTO pO3uMHY BiTamiHy E
(BiT E) [20 Mr/kr Macu Tia] mpotsiroMm 14 mi6 micist 1iboro B-0 1moeHHo BBoawin 150 M ¢d-Hy
npotsroM 7 m6. Tapunam VI, VII, VIII rpyn B-11 moaeHHO BBOIMIK 1 MIT OJTIHOTO pO3YMHY BIT
E [20 mr/kr] ta etwnriocynbdaninaty (ETC) [100 mr/kr] mporsirom 14 1i0 micis mporo B-o
moaeHHo BBoid 150 mxit ¢-Hy mipotsirom 7 116 (VI rpyna) ado K,Cr,O; npotsrom 7 (VII rpyma)
ta 14 ni6 (VI rpymna). Marepianom s I0CHIKEHb CIyTyBajla KpOB IIypiB, Y SIKiil BU3HAYAIIN
BMICT 3arajJbHOrO IMpOTEiHY, KpeaTuHiHy, cedoBHHH. OneprkaHi LUQpoOBI daHi 0OpoOIsLH
crarucTyHo 3a nonomororo rnporpamu Microsoft EXCEL, BukopuctoByroun meton ANOVA.

Konuenrtpartis kpearuHiHy Ta ce4oBUHHU y ma3Mi kposi TBapuH III rpynu (Cr (VI) 7
ni6) BiporigHo minBuimyBasiaca Ha 79% ta 50% BiAMOBIIHO Yy TOpIBHSAHHI 3 | rpymoro
(xoHTpOneM). PiBeHb 3aranbHOrO MpOTEiHY 3HUXKYBABCS, @ BMICT KpEaTUHIHY Ta CEHOBUHU
nocToBipHO migBuiyBaBcs y kposi TBapud IV rpymu (Cr (VI) 14 ni6) na 28%, 144% Ta
101% BIAMOBIAHO 1IOJI0 MOKAa3HUKIB KOHTpo0. KoHIleHTpallis KpeaTuHIHY Ta CEYOBUHU Y
miazmi kposi mypiB VII rpymu (Bit. E +ETC + Cr (VI) 14 ni0) takox BiporiaHo
nigBuinyBanacsa Ha 98% ta 74% BianosiaHo nopiBHsAHO 3 II rpymoro.

[Ipote, BMICT KpeaTHHIHY Ta C€UOBMHHU y Mia3Mmi kposi TBapuH VIII rpymu (98% Ta
74%) y mnopiBaanHi 3 Il rpymnoro, Oyma Ha 46% Ta 27% HIXKYOI0, HIK BIJICOTKOBE
MIJBULICHHS KOHUEHTpallil KpeaTuHiHy Ta ce4oBUMHHM y Kposi mypiB IV rpynu (144% ta
101%) nopiBHsiHO 3 I rpynoro.

Otxe, Tokcnynuii BmmuB Cr (VI) cnpuunHsaB AucOanaHC MOKAa3HUKIB MPOTETHOBOTO
0oOMiHY 3a paXyHOK HAKOITMYEHHS BMICTY KpEaTHHIHY Ta CEYOBUHHU y IUIa3Mi KpPOBI1 IIypiB 3a
o0ox mepioniB iHTOKcuKamii. Takox 14-tu no6oBuii edpextu Cr (VI) cnpusiB 3HUKESHHIO
KOHIIEHTpalli MpoTeiHy y KpOB1 TBapuWH. Y CBO€ 4epry, MOMepeAHs KOMIUIEKCHa MIis
Bitaminy E Tta eruntiocynbdaninaty 3HMKYE I1HTEHCUBHICTH 14-tu nobGosoro Cr (VI)-
1HAYKOBaHOT'O HAKOIIMYEHHS KpEaTUHIHY Ta CEYOBUHU y KPOB1 1JaOOPaTOPHUX TBApPUH.

IHepenepiii L.
3MIHU AHTUOKCUAAHTHUX [TOKA3HUKIB Y TOMOI'EHATAX ITEUIHKHU
KYPE 3A YMOB TEIIJIOBOT'O CTPECY
Inemumym 6ionoeii meapun HAAH
syn. B.Cmyca 38, m. Jlvsis, 79034, Yrpaina
e-mail: peredina0310@gmail.com

Perederiy D. CHANGES IN ANTIOXIDANT INDICATION IN CHICKEN LIVER
HOMOGENATS UNDER CONDITIONS OF HEAT STRESS. In recent years, the impact
of climate change has become a major challenge in many areas of human life, including
agriculture. Heat stress has become a major problem because, as one of the factors causing
oxidative stress, it also stimulates mitochondrial oxidative stress and cellular dysfunction,
leading to cell damage and apoptosis. Levels of activated oxygen, as they occur in oxidative
systems, constantly cause oxidative damage to cells, which without complex antioxidant
defence mechanisms will quickly lead to cell death. The aim of the study was to determine
the change in the activity of antioxidant enzymes in chicken liver homogenates under heat
stress. The obtained results indicate that heat stress affects the occurrence of oxidative
stress, as a result of which enzymes of the antioxidant system are activated, which maintain
the optimal level of redox processes in the cells of the animal body.

OcTaHHIMU pPOKaMH Y CBITI BIUIMB KJIIMaTUYHHUX 3MIH CTaB BEJIMKUM BUKIUKOM Y
0araThoX cdepax JI0JCHKOI KUTTEAISUIBHOCTI, Y TOMY YHCII W Y CUIBCHKOMY TOCIIOJIapPCTBI.
TemoBuii cTpec cTaB BETUKOIO MPOOJIEMOI0, aJKe BiH, K OJUH 13 (AKTOPIB CIIPUUMHEHHS
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OKHJIATUBHOI'O CTpPECy, TaKOXX CTUMYJIOE€ MITOXOHJpiaIbHUA OKCHJATUBHHM CTpec 1
KIITUHHY AUCQPYHKIIIO, [0 MPU3BOJIUTH JO TMOIIKO/KEHHS KJITHH 1 iX amonTto3y. PiBHI
aKTUBOBAHOT'O KHCHIO, OCKUIBKM BOHM BHHMKAIOTh B OKHCIIIOBAJIbHUX CHCTEMax, MOCTIMHO
BUKJIMKAIOTh OKMCHE TOIIKOKEHHS KIIITHH, sIKe 0€3 CKJIaJHUX aHTHUOKCUJIAHTHUX 3aXUCHUX
MEXaH13MiB IIBUAKO MPU3BEJIE 10 3aruOesl KIITHH.

AHTHOKCHAaHTHA cucTtema 3axucty opra"izmy (AOC30) TBapuH KOHTPOJIOE 1
rajlbMy€ BCl €Tanu peakiiid yTBOPEHHS BUIBHMX paJuKajiB, MOUYMHAIOYM BIJ iX 1HIIIaii Ta
3aKiHUYyIOUM yTBOPEHHSM TiJpOMEPEKUCiB Ta MAIOHOBOrO JialbJeridy. li OCHOBHUM
3aBJIaHHSAM € 3MEHILIEHHS KUIBKOCTI BUIBHMX PaJMKAaJiB JI0 MIHIMAJIbHO MOXKIJIUBOTO PIBHS.
VY 3axucTi opra”izMy BiJl OKCUJATUBHOTO CTpecy MpHiiMaroTh ydacth Taki AO depmeHTH:
cynepokcuaaucmytaza (COJl), mepokcumasza, karamaza (KAT), riayrarioHmepokcuiasza
(I'TT), royTaTtionpenykrasza (I'P) Tomo. Ctan aHTHOKCHIAHTHOT CUCTEMHU y TBapHH 1 MTaxiB
BIUIMBA€ Ha iX PICT, PE3UCTEHTHICTh, MPOAYKTUBHICTh Ta SIKICTh MPOAYKLII. Y KIITHHAX
MEYIHKMA MOXYTbh B1I0YBaTHCS 3MIHM aKTUBHOCTI Jesikux AO (epMeHTIB, B 3aJIEKHOCTI BiJl
TPHUBAJIOCTI CTPECY Ta PIBHs TeMIIEpaTypH.

Metoto po6oTu Oy0 BCTAHOBUTH 3MIHY aKTMBHOCTI AHTUOKCUJAHTHUX (PEPMEHTIB y
rOMOT'€HaTax MeYiHKH Kypel MpH TEeTIOBOMY CTPECI.

Hocnia Oyno npoBeaeHo B yMoBax BiBapito [HcTutyTy 61omorii TBapud HAAH. Ha 60
Kypsx mnopoau binmit Jleropn. Jochix BiaOyBcs y 2 eTamu: Ha NEpIIOMY — MTHUIIO
yTpuMyBaiu 3a temnepatypu nositps 20 °C mpotsrom 1 TuxHS, a Ha Jpyromy — Oynu
CTBOPEHI YMOBHU TEIUIOBOTO CTPECY UUIAXOM MiJBUILEHHS TEMIIEpaTypu yTPUMaHHS [0
35 °C, TaKOXK MPOTITOM THKHS.

B pesynbTaTi nmocmimkeHHs BcTaHOBJEHO, 1o akTuBHICTH COJl cTaTUCTHYHHM
3miHaMm He mijgmanack, KAT- 3pocna Ha 6%, a ['TI — migBummnacek Ha 18%, aKTUBHICTH ke
I'P 3um3unace Ha 30%.

Otpumani pe3yabTaTH cBimyaTh mpo Te, mo TC BIIMBaE HAa BUHUKHEHHS
OKCHJIATUBHOI'O CTpeCy, B pe3yJibTaTi yoro akTuByroTbes ¢pepmentu AOC30, ski, B CBOIO
4yepry, HIATPUMYIOTh ONTHUMAJbHUN pIBEHb OKHCHO—BIJHOBHUX MPOLECIB y KIITHHAX
OprasizMy TBapuH.

Buyun L.l, Ivanova Y.z, Gyrenko 0.1, Kovalska L.l, Tkachenko H.z, Kurhaluk N.
IN VITRO EVALUATION OF OXIDATIVE STRESS BIOMARKERS IN THE MUSCLE
TISSUE OF RAINBOW TROUT (ONCORHYNCHUS MYKISS WALBAUM) TREATED
BY EXTRACT DERIVED FROM LEAVES OF ORCHID COELOGYNE ROCHUSSENII

DE VRIESE
'"M.M. Gryshko National Botanic Garden, National Academy of Science of Ukraine, Kyiv,
Ukraine
’Department of Biology, Institute of Biology and Earth Sciences, Pomeranian University in
Stupsk, Stupsk, Poland
Arciszewskiego 22b, 76-200 Stupsk, Poland

The family Orchidaceae is not only one of the most numerous, ecologically, and
morphologically diverse families of flowering plants, but also one of the most endangered
plant taxa (Zhang et al., 2015). Coelogyne rochussenii is a medium-sized, hot-to-cool
growing epiphyte and occasional lithophyte. It is found in Malaysia, Borneo, Java, and
Sumatra and east to the Philippines in lowlands often on trees overhanging rivers at
elevations up to 1500 meters. C. rochussenii has cylindric, narrow, strongly furrowed
pseudobulb carrying 2, oblanceolate to obovate, rounded and slightly acuminate, gradually
narrowing below into the 2 [5 cm] long, pendant, racemose inflorescence arising on a
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mature pseudobulb with brown basal bracts (https://www.orchids.org/). Long pendulous
spikes carry 35 to 50 green to yellow flowers with a white lip that has brown and yellow
markings on it.

Most plants are toxic at high doses and used without any standard safety and
toxicological trials although the common assumption is that these products are non-toxic.
Plants have evolved to synthesize a variety of noxious compounds to cope with unfavorable
circumstances, among which a large group of toxic phytocomponents (e.g., proteins) play a
critical role in plant defense against predators and microbes (Dang and Van Damme, 2015).
Therefore, it is important to preliminary evaluate the toxicity of plant extracts and
toxicological studies should be done on herbal drugs (Welch et al., 2014). The toxicological
study is essential to determine the dosage of the plant extracts which will not be lethal to the
body when administered (Chitemerere and Mukanganyama, 2014). The current study was
conducted to investigate the biomarkers of oxidative stress [2-thiobarbituric acid reactive
substances (TBARS) as biomarkers of lipid peroxidation, aldehydic and ketonic derivatives
of oxidative modification of proteins (OMP), total antioxidant capacity TAC)] in the muscle
tissue of rainbow trout (Oncorhynchus mykiss Walbaum) as the experimental model after in
vitro treatment with an extract derived from leaves of C. rochussenii for determination and
exemplify their further potential development and use as a drug against various diseases in
aquaculture, medicine, and veterinary. Our current scientific project undertaken in the frame
of the cooperation program between the Institute of Biology and Earth Sciences
(Pomeranian University in Stlupsk, 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
representatives of Orchidaceae family.

The leaves of C. rochussenii plants, cultivated under glasshouse conditions, were
sampled at M.M. Gryshko National Botanic Garden (NBG), National Academy of Science
of Ukraine. Since 1999, the whole collection of tropical and subtropical plants (including
orchids) has had the status of a National Heritage Collection of Ukraine. Besides that, 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. rochussenii 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 was sampled after the decapitation of the fish. Then samples
were homogenized in ice-cold buffer (100 mM Tris-HCL, pH 7.2) using a Teflon
homogenizer immersed in an ice water bath. Homogenates were centrifuged at 3,000 rpm
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 using a Specol 11
spectrophotometer (Carl Zeiss Jena, Germany) in duplicate. The reactions were started by
adding the tissue supernatant. The supernatant of the muscle tissue was used to incubate
with an extract derived from leaves of C. rochussenii (at a final concentration of 5 mg/mL)
at room temperature. The control untreated group (muscle tissue) was incubated with
100 mM Tris-HCI buffer (pH 7.2). The incubation time was 2 hours. Oxidative stress
biomarkers were studied in the incubated homogenate (untreated samples and in the samples
with extracts).

The level of lipid peroxidation was determined by quantifying the concentration of 2-
thiobarbituric acid reactive substances (TBARS) by Kamyshnikov (2004). To evaluate the
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protective effects of the extract obtained from leaves of C. rochussenii against free radical-
induced protein damage in the muscle tissue of rainbow trout, a content of carbonyl
derivatives of protein oxidative modification (OMP) assay based on the spectrophotometric
measurement of aldehydic and ketonic derivatives in the muscle tissue was performed. The
rate of protein oxidative destruction was estimated from the reaction of the resultant
carbonyl derivatives of amino acid reaction with 2,4-dinitrophenylhydrazine (DNFH) as
described by Levine and co-workers (1990) and as modified by Dubinina and co-workers
(1995). The total antioxidant capacity (TAC) level in the sample was estimated by
measuring the TBARS level after Tween-80 oxidation. This level was determined
spectrophotometrically at 532 nm by Galaktionova and co-workers (1998). Sample inhibits
the Fe*'/ascorbate-induced oxidation of Tween 80, resulting in a decrease in the TBARS
level. The level of TAC in the sample (%) was calculated concerning the absorbance of the
blank sample.

The mean = S.E.M. values were calculated for each group to determine the
significance of the intergroup difference. All variables were tested for normal distribution
using the Kolmogorov-Smirnov and Lilliefors test (p > 0.05). The significance of
differences (significance level, p<0.05) was examined using the Mann-Whitney U test (Zar,
1999). All statistical calculation was performed on separate data from each individual with
STATISTICA 13.3 software (StatSoft, Krakow, Poland).

Leaf extract incubated with trout muscles caused a non-considerable increase of
TBARS level (68.69 + 9.02 nmol'mg™ protein) (by 21.9%, p > 0.05) compared to the
untreated samples (56.33 + 6.41 nmol-mg™ protein). Interestingly, the increase of the lipid
peroxidation biomarker resulted in statistically non-significant TAC enhancement by 13%
(p > 0.05). On the other hand, leaf extract caused a statistically non-significant reduction in
ketonic derivatives of oxidatively modified proteins by 4% (p > 0.05). The level of
aldehydic derivatives of oxidatively modified proteins was similar to untreated samples
(13.63 £ 1.46 nmol-mg™' protein vs. 14.16 + 1.02 nmol-mg™ protein).

In the current work, the antioxidant activities of leaf extract derived from
C. rochussenii were tested using the muscle tissue of rainbow trout as an experimental
model. The extract caused a non-significant increase in TBARS level and TAC level
compared to the untreated samples. The level of aldehydic and ketonic derivatives of
oxidative modification of proteins was non-altered.

Many other studies revealed the antioxidant potential of plants belonging to the
Orchidaceae family. Kumar and co-workers (2021) assessed the antidiabetic, and
antioxidant potential of Rhynchostylis retusa (L.) Blume and Euphorbia neriifolia L., well
known for traditional ethnomedicinal uses in North-east India. Results revealed the
significant inhibition of a-amylase activity and retardation in glucose diffusion with
E. neriifolia and R. retusa extract in a dose-dependent manner, depending on the extraction
solvent. In addition, GC-MS analysis suggests the presence of diverse phytochemical
entities with known anti-inflammatory, and antioxidant properties, possibly implicated for
use in diabetic conditions (Kumar et al., 2021). Paudel and co-workers (2019) have assessed
of antioxidant and cytotoxic activities of extracts of Dendrobium crepidatum Lindl. &
Paxton. It concluded that the extracts have many bioactive compounds such as tetracosane,
triacontane, tetradecanoic acid, hexadecanoic acid, and phenol derivatives, leading to
antioxidant and cytotoxic activities (Paudel et al., 2019).

Therefore, the extract derived from leaves of C. rochussenii caused a non-significant
increase in TBARS level with a simultaneous increase in TAC level compared to the
untreated samples. The level of aldehydic and ketonic derivatives of oxidative modification
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of proteins was non-altered. Further investigations need to be carried out to isolate and
identify the antioxidant compounds present in the plant extracts.

The authors gratefully acknowledged The Visegrad Fund for providing facilities for
the study.
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BIOMARKERS OF OXIDATIVE STRESS IN THE EQUINE BLOOD AFTER IN VITRO
TREATMENT WITH EXTRACTS OBTAINED FROM VARIOUS PARTS OF
COELOGYNE HUETTNERIANA RCHB.F. (ORCHIDACEAE) PLANTS
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Coelogyne genus (Orchidaceae) belongs to the group of orchids, possessing medical
properties (Szlachetko, 2001; Pérez Gutiérrez, 2010; Pant, 2013). Various species of
Orchids  exhibited diuretic, antirheumatic, anti-inflammatory, anticarcinogenic,
hypoglycemic activities, antimicrobial, anticonvulsive, relaxation, neuroprotective, antivirus
activities, etc. (Pérez Gutiérrez, 2010). The interesting species within the genus Coelogyne,
comprising considerable interest for screening of biological activity of various parts of the
plants, is Coelogyne huettneriana Rchb. The current study was conducted to investigate the
antioxidant properties of biomarkers of oxidative stress [2-thiobarbituric acid reactive
substances (TBARS) as biomarkers of lipid peroxidation, aldehydic and ketonic derivatives
of oxidative modification of proteins (OMP), total antioxidant capacity TAC)] in the equine
erythrocytes after in vitro treatment with extracts obtained from various parts of
C. huettneriana for determination and exemplify their further potential development and use
as a drug against metabolic diseases in medicine and veterinary. Our current scientific
project undertaken in the frame of the cooperation program between the Institute of Biology
and Environmental Protection (Pomeranian University in Stupsk, Poland) and M.M.
Gryshko National Botanic Gardens 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 Orchidaceae.

The leaves, pseudobulbs, and blooming inflorescences of C. huettneriana, cultivated
under glasshouse conditions, were sampled at M.M. Gryshko National Botanical Garden
(NBG), National Academy of Science of Ukraine. Since 1999, the whole collection of
tropical and subtropical plants (including orchids) has the status of a National Heritage
Collection of Ukraine. Besides that, 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 leaves, pseudobulbs, and blooming inflorescences
of C. huettneriana were washed, weighted, crushed, and homogenized in 0.1M phosphate
buffer (pH 7.4) (in the ratio of 1:19, w/w) at room temperature.

Eighteen healthy adult horses from the central Pomeranian region in northern Poland
(Strzelinko, N54°30°48.0” E16°57°44.9”), aged 8.9+1.3 years old, including 6 Hucul ponies,
5 Thoroughbred horses, 2 Anglo-Arabian horses and 5 horses of unknown breed, were used
in this study. All horses participated in recreational horseback riding. Blood was drawn
from the jugular veins of the horses in the morning, 90 minutes after feeding, while the
horses were in the stables (between 8:30 and 10 AM). Blood was stored in tubes with
sodium citrate and held on the ice until centrifugation at 3,000 rpm for 5 min. The plasma
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was removed. A pellet of blood was washed three times in sterile 4 mM phosphate buffer
(pH 7.4). Erythrocyte aliquots were used in the study. The pellet of blood was re-suspended
in sterile 4 mM phosphate buffer (pH 7.4). A volume of 0.1 ml of the extracts obtained from
leaves, pseudobulbs, and blooming inflorescences of C. huettneriana was added to 1.9 ml of
clean equine erythrocytes. After incubation of the mixture at 37°C for 60 min with
continuous stirring, it was prepared for TBARS, OMP, and TAC assay. The level of lipid
peroxidation was determined by quantifying the concentration of 2-thiobarbituric acid
reactive substances (TBARS) by Kamyshnikov (2004). To evaluate the protective effects of
the extracts against free radical-induced protein damage in the erythrocyte suspension, a
content of carbonyl derivatives of protein oxidative modification (OMP) assay based on the
spectrophotometric measurement of aldehydic and ketonic derivatives was performed. The
rate of protein oxidative destruction was estimated from the reaction of the resultant
carbonyl derivatives of amino acid reaction with 2,4-dinitrophenylhydrazine (DNFH) as
described by Levine and co-workers (1990) and as modified by Dubinina and co-workers
(1995). The TAC level in the sample was estimated by measuring the 2-thiobarbituric acid
reactive substances (TBARS) level after Tween-80 oxidation. This level was determined
spectrophotometrically at 532 nm (Galaktionova et al., 1998).

Statistical analysis of the data obtained was performed by employing mean +
standard error of the mean (S.E.M.). All variables were tested for normal distribution using
the Kolmogorov-Smirnov test (p>0.05). In order to find significant differences (significance
level, p<0.05) between groups, the Kruskal-Wallis test by ranks was applied to the data
(Zar, 1999). All statistical analyses were performed using Statistica 13.3 software (StatSoft,
Poland).

Our results revealed that extracts obtained from the leaves, pseudobulbs, and
blooming inflorescences of C. huettneriana after incubation with erythrocyte samples
caused to increase in the TBARS level by 46.2%, 67.1%, and 25.6%, respectively (p =
0.000) compared to untreated samples (control). On the other hand, the content of aldehydic
derivatives of OMP in the erythrocyte samples after incubation with extracts obtained from
the leaves, pseudobulbs, and blooming inflorescences of C. huettneriana was not altered
(29.57 + 1.45 nmol'mL™, 30.13 £ 1.67 nmol'mL", and 31.37 £ 1.33 nmol'mL"' compared to
the untreated samples 31.16 + 1.89 nmol-mL™"). Moreover, the content of ketonic derivatives
of OMP in the erythrocyte samples after incubation with extracts obtained from the leaves
and blooming inflorescences of C. huettneriana was non-significantly decreased (by 14.3%
and 1.6%, p > 0.05). Extract derived from pseudobulbs resulted in a statistically significant
decrease in the content of ketonic derivatives of OMP in the erythrocyte samples (by 17.5%,
p < 0.05). Non-significant changes between TAC levels in the untreated samples and tested
samples incubated with extracts derived from the leaves, pseudobulbs, and blooming
inflorescences of C. huettneriana were observed.

The obtained results demonstrated the prooxidative activities in the equine
erythrocytes and the compounds present in the extracts are toxic in the dose used in the
current study. Our results also showed that extracts derived from the leaves, pseudobulbs,
and blooming inflorescences of C. huettneriana after incubation with erythrocyte samples
caused to remaining the TAC level at a high level as compared to the group treated by
phosphate buffer (controls), while levels of lipid peroxidation biomarkers were high. Future
studies will be conducted to evaluate dose-dependent changes in the levels of oxidative
stress biomarkers after incubation with extracts derived from the leaves, pseudobulbs, and
blooming inflorescences of C. huettneriana using various cell models.

The authors sincerely thank The Visegrad Fund for providing facilities for the study.
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Begonia 1s a mega-diverse genus containing more than 1,800 species, with a very
high proportion of microendemics and hotspots of diversity in the Andes and Southeast Asia
(Hughes et al., 2018). Phytochemical constituents in Begonia species are known to be
biologically active compounds and they are responsible for different activities such as
antioxidant, antimicrobial, antifungal, and anticancer (Suresh and Nagarajan, 2009). It has
become increasingly clear that all secondary metabolite components displayed antioxidant
and antimicrobial properties through different biological mechanisms (Hossain and
Nagooru, 2011). Variation in the chemical profile of extracts could influence their
biological activities. Therefore, it was important to study their antioxidant activities.

In the current study, we decided to assess the antioxidant properties of an extract
derived from Begonia pustulata Liebm. using equine plasma and erythrocyte suspension as
a cell model. Our current scientific project 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 representatives of Begoniaceae
family. Begonia pustulata originates from Mexico, from the areas around Veracruz, and on
the Caribbean slopes of the Sierra Madre in Oaxaca. There it grows on clayey slopes at
altitudes of 400 to 1,500 m above sea level, often in rather harsh conditions, especially
during the dry season. It grows via a rhizome creeping along the ground as a ground cover
and forms dense carpets over time. The up to about 12 cm big leaves have white dots. It
belongs to the section Weilbachia. The leaves are hairy on both sides and have white spots
on top, red with green leaf veins underneath. They bear numerous, upwardly directed small
bulging eyes resembling pustules (hence “pustulata”), each bearing a reddish hair. The leaf
stalks and the rhizome are also hairy. B. pustulata flowers with white flowers that stand on
long stems high above the leaves (https://www.jungle-leaves.de/).

Therefore, the current study was conducted to investigate the biomarkers of oxidative
stress [2-thiobarbituric acid reactive substances (TBARS) as biomarkers of lipid
peroxidation, aldehydic and ketonic derivatives of oxidative modification of proteins
(OMP), total antioxidant capacity TAC)] in the equine plasma and erythrocytes as the
experimental model after in vifro treatment with an extract derived from leaves of B.
pustulata.

The leaves of B. pustulata, cultivated under glasshouse conditions, were sampled at
M.M. Gryshko National Botanic Garden (NBG), National Academy of Science of Ukraine.
Freshly collected leaves were washed, weighted, 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. Eighteen
healthy adult horses from the central Pomeranian region in Poland (Strzelinko,

131



Mooz 1 moctyn 6iosorii”, JIbBiB, 6—7 xoBTHS 2022 p.

N54°30°48.0” E16°57°44.9”), aged 8.9 = 1.3 years old, including 6 Hucul ponies, 5
Thoroughbred horses, 2 Anglo-Arabian horses and 5 horses of unknown breed, were used in
this study. All horses participated in recreational horseback riding. Blood was drawn from
the jugular vein of the animals in the morning, 90 minutes after feeding, while the horses
were in the stables (between 8:30 and 10 AM). Blood was stored in tubes with sodium
citrate as the anticoagulant and held on the ice until centrifugation at 3,000 rpm for 5 min to
remove plasma. The pellet of blood was re-suspended in 4 mM phosphate buffer (pH 7.4).
A volume of 0.1 ml of the plant extract was added to 1.9 ml of clean equine erythrocytes or
1.9 ml of plasma (the final concentration of the extract was 5 mg/mL). For positive control,
phosphate buffer was used. After incubation of the mixture at 37°C for 60 min with
continuous stirring, erythrocytes and plasma aliquots were used in the study.

The level of lipid peroxidation was determined by quantifying the concentration of 2-
thiobarbituric acid reactive substances (TBARS) by Kamyshnikov (2004). To evaluate the
protective effects of the extract obtained from leaves of B. pustulata against free radical-
induced protein damage, a content of carbonyl derivatives of protein oxidative modification
(OMP) assay based on the spectrophotometric measurement of aldehydic and ketonic
derivatives in the samples was performed. The rate of protein oxidative destruction was
estimated from the reaction of the resultant carbonyl derivatives of amino acid reaction with
2,4-dinitrophenylhydrazine (DNFH) as described by Levine and co-workers (1990) and as
modified by Dubinina and co-workers (1995). The total antioxidant capacity (TAC) level in
the samples was estimated by measuring the TBARS level after Tween-80 oxidation. This
level was determined spectrophotometrically at 532 nm by Galaktionova and co-workers
(1998). Sample inhibits the Fe**/ascorbate-induced oxidation of Tween 80, resulting in a
decrease in the TBARS level. The level of TAC in the sample (%) was calculated
concerning the absorbance of the blank sample.

The mean = S.E.M. values were calculated for each group to determine the
significance of the intergroup difference. All variables were tested for normal distribution
using the Kolmogorov-Smirnov and Lilliefors test (p > 0.05). The significance of
differences (significance level, p<0.05) was examined using the Mann-Whitney U test (Zar,
1999). All statistical calculation was performed on separate data from each individual with
STATISTICA 13.3 software (StatSoft, Krakow, Poland).

Leaf extract incubated with equine erythrocytes caused a non-considerable increase
of TBARS level (36.96 + 2.55 nmol'mL™") (by 3%, p > 0.05) compared to the untreated
samples (35.88 + 3.02 nmol- nmol-mL™). Levels of TBARS in the plasma treated with B.
pustulata extract were at the same level. The content of aldehydic derivatives of oxidatively
modified proteins in the erythrocytes was decreased (by 6.2%, p > 0.05) compared to
untreated samples. On the other hand, ketonic derivatives of oxidatively modified proteins
in the erythrocytes were a statistically significant decrease (33.48 + 1.57 nmol'-mL™")
compared to the untreated samples (39.47 + 2.2 nmol-mL™"). The decrease was 15.2% (p <
0.05). Contrarily, the content of ketonic derivatives of oxidatively modified proteins in the
plasma was statistically significantly increased (by 21.1%, p < 0.05) compared to untreated
samples. On the other hand, the levels of aldehydic derivatives of oxidatively modified
proteins in the plasma were a non-significant change. Interestingly, the increase of the lipid
peroxidation biomarkers resulted in statistically non-significant TAC enhancement in the
erythrocytes by 8.7% (p > 0.05) and decrease (by 3.9%, p > 0.05) in the equine plasma
treated with B. pustulata extract.

The results of this research indicated that crude extract derived from B. pustulata
leaves has an effective antioxidant effect after incubation with the suspension of equine
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erythrocytes. On the other hand, an increase in the levels of ketonic derivatives of OMP was
observed after treatment by extract using equine plasma. The pronounced effect of B.
pustulata extract, probably, could be attributed to its secondary metabolite content, e.g.
polyphenols and flavonoids. Finally, further investigation is necessary to reveal the exact
cellular mechanisms of the effect of B. pustulata extract on the erythrocyte and plasma
function. Therefore, further investigations need to be carried out to isolate and identify the
antioxidant compounds present in the plant extract.

The authors gratefully acknowledged The Visegrad Fund for providing facilities for
the study.
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Antibiotics are widely used as disease control agents and growth promoters in
aquaculture. Intensive fish farming drives the indiscriminate use of antibiotics, which results
in residues of antibiotics in cultured aquatic products and bacterial resistance as well as
raised concerns recently because of the potential threats to human health (Mo et al., 2017;
Chen et al., 2020). It leads to searching for eco-friendly alternatives (Defoirdt et al., 2011;
Vivas et al., 2019). Nowadays, an alternative is the use of plants or their extracts in the
aquaculture industry because of their effectiveness, safety, environmental friendliness, and
less drug resistance. The application of herbal medicines in the prevention and control of
fish diseases is mainly attributed to the powerful immune enhancement, antioxidation, or
direct anti-pathogenic efficacies of their effective components, such as polyphenols,
polysaccharides, saponins, flavonoids, alkaloids, and essential oils (Zhang et al., 2022).
Therefore, the main goal of this research was to study the potential in vitro use of extract
derived from leaves of Begonia pustulata Liebm. in rainbow trout (Oncorhynchus mykiss
Walbaum), one of the most commercially important species grown in Poland. The
antioxidant properties of B. pustulata leaves were analyzed by an in vitro study using the
homogenate of the muscle tissue of rainbow trout exposed to extract derived from leaves of
B. pustulata, where the toxicological effect and antioxidant activity were assessed at 2 h.
Our current scientific project 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 representatives of Begoniaceae family.

The leaves of B. pustulata, cultivated under glasshouse conditions, were sampled at
M.M. Gryshko National Botanic Garden, National Academy of Science of Ukraine. Freshly
collected leaves were washed, weighted, crushed, and homogenized in 0.1M phosphate
buffer (pH 7.4) (in the ratio of 1:19, w/w) at room temperature. The extract was then filtered
and investigated. Clinically healthy rainbow trout with a body mass of 80-120 g were used
in the experiments. Muscle tissue was sampled after the decapitation of fish. The minced
muscle tissue was rinsed clear of blood with cold isolation buffer and homogenized in a
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homogenizer H500 (POL-EKO) with a motor-driven pestle on ice. Homogenates were
centrifuged at 3,000 rpm for 15 min at 4 °C. The supernatant of the muscle tissue was used
to incubate with the extract derived from the leaves of B. pustulata (in a ratio of 19:1, v/v;
the final concentration of 5 mg/mL) at room temperature. The control group (trout muscle
tissue) was incubated with 100 mM Tris-HCI buffer (pH 7.2) (in a ratio of 19:1, v/v). The
incubation time was 2 hours. An aliquot of the homogenate was used to determine the lipid
peroxidation status of the sample by measuring the concentration of 2-thiobarbituric-acid-
reacting substances (TBARS), according to the method of Kamyshnikov (2004). Carbonyl
derivatives as biomarkers of oxidatively modified proteins were assessed in the incubated
homogenates. The rate of protein oxidative destruction was estimated from the reaction of
the resultant carbonyl derivatives of amino acid reaction with 2,4-dinitrophenyl hydrazine
(DNFH) as described by Levine and co-workers (1990) and as modified by Dubinina and
co-workers (1995). The total antioxidant capacity (TAC) level in the sample was estimated
by measuring the TBARS level after Tween 80 oxidation (Galaktionova et al., 1998). In
order to find significant differences (significance level, p<0.05) between groups, the Mann—
Whitney U test was applied to the data (Zar, 1999). All statistical analyses were performed
using Statistica 13.3 software (StatSoft, Poland).

The TBARS content as a biomarker of lipid peroxidation in the muscle tissue after in
vitro incubation with an extract derived from B. pustulata was increased by 18.9% (p >
0.05). The change was statistically non-significant compared to the untreated samples. The
levels of aldehydic derivatives of oxidatively modified proteins were non-changed, while
the levels of ketonic derivatives decreased by 10.8% (p > 0.05) compared to untreated
samples. The results revealed that an extract derived from B. pustulata did not change the
TAC level in the muscle tissue. The present findings suggest that the extract derived from
leaves of B. pustulata at the dose tested has shown non-significant alteration in the levels of
oxidative stress biomarkers in the muscle tissue after in vitro incubation with an extract.

The protective effects of an extract derived from the leaves of B. pustulata became
apparent by amelioration in a decrease of protein oxidation in the muscle tissue of rainbow
trout. The pronounced effect of leaf B. pustulata extract could be attributed to its secondary
metabolites, such as polyphenols and flavonoids. Phytochemical constituents in Begonia
species are known to be biologically active compounds and they are responsible for
different activities such as antioxidant, antimicrobial, antifungal, and anticancer (Suresh and
Nagarajan, 2009; Villa-Ruano et al., 2017; Grigoletto et al., 2020; Marchioni et al., 2022).
Thus, it was important to know the chemical composition of extracts to correlate with their
antioxidant properties. Therefore, further investigations need to be carried out to isolate and
identify the antioxidant compounds present in this plant extract.

The authors gratefully acknowledged The Visegrad Fund for providing facilities for
the study.
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The incidence of thyroid cancer worldwide has increased significantly over the past 3
decades, due predominantly to an increase in papillary thyroid cancer (Seib and Sosa, 2019).
This disease is projected to become the fourth leading type of cancer across the globe (Kim
et al., 2020). The increase in health care expenditures related to managing these presumably
low-risk cancers, without a clear patient benefit, has resulted in a backlash against the early
detection of thyroid cancer (Tufano et al., 2015). Although most of these cancers are small
and localized, population-based studies have documented a significant increase in thyroid
cancers of all sizes and stages, in addition to incidence-based mortality for papillary thyroid
cancer (Seib and Sosa, 2019). From 1990 to 2013, the global age-standardized incidence
rate of thyroid cancer increased by 20%. This global rise in incidence has been attributed to
several factors, including increased detection of early tumors, the elevated prevalence of
modifiable individual risk factors (for example, obesity), and increased exposure to
environmental risk factors (for example, iodine levels) (Kim et al., 2020).

In Poland, the number of cases of thyroid cancer in 2010 was 2192, of which about
384 in men and 1808 in women. Thyroid neoplasms constitute 0.5% of cases in men and
2.6% in women. Over the past two decades, the number of cases has increased significantly.
The number of cases of thyroid cancer shows an increase with age up to the seventh decade
of life, then decreases. The risk of disease increased for both sexes until the seventh decade
of life, after which it decreased. Starting from the 90s of the twentieth century, a sharp
increase in the incidence of women is visible and slightly slower in the men population. The
incidence among both sexes in all age groups duplicates trends observed in the entire
population: faster growth in women, especially since the beginning of the 1990s
(Wojciechowska and Didkowska, 2009). Among patients diagnosed with thyroid cancer in
2000-2002, 1-year survival rates were 88.2% in men and 92.6% in women, while among
patients diagnosed in the years 2003—-2005, the 1-year survival rate was 88.4% and women
94.3%. The 5-year survival among patients with thyroid cancers during the first decade of
the 21st century improved: for men 76.8% versus 84.6%, while for women 90.7% versus
93.3% (Wojciechowska and Didkowska, 2009).

In 2010, the incidence of thyroid cancer in both sexes in Poland was lower than the
average for European Union countries (data from 2009). Thyroid tumors account for 0.1%
of cancer mortality among men and 0.5% among women. The number of mortality due to
thyroid cancers in 2010 was 261, i.e. 74 among men and 187 among women. Most mortality
cases from thyroid cancers occur after the age of 50. The risk of thyroid cancer mortality
increases with age from the sixth decade of life to a maximum in the eighth-ninth decade of
life (around 3/105 in men and around 8/105 in women). Mortality from thyroid cancer in
both age groups and sexes is decreasing (1965-2010). In 2010, thyroid cancer mortality in
Poland was lower among men and higher in women than the average for European Union
countries (data from 2009) (Wojciechowska and Didkowska, 2009).

A 10-year estimated number of prevalent cases of thyroid cancer in Poland as a
proportion in 2018 (according to the European population) was estimated. The lowest 10-
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year estimated number of prevalent cases of thyroid cancer in women as a proportion in
2018 was recorded in Lublin Voivodeship (7.2 per 100,000 individuals), Opole Voivodeship
(7.7 per 100,000 individuals), and Lower Silesian Voivodeship (7.7 per 100,000
individuals). On the other hand, the highest 10-year estimated number of prevalent cases of
thyroid cancer in women as a proportion in 2018 was recorded in Pomeranian Voivodeship
(15.3 per 100,000 individuals) and Swigtokrzyskie Voivodeship (16.8 per 100,000
individuals). In the men population, the highest 10-year estimated number of prevalent cases
of thyroid cancer as a proportion in 2018 was noted in Pomeranian and Lesser Poland
Voivodeships (3.1 per 100,000 individuals), and Swietokrzyskie Voivodeship (3.5 per
100,000 individuals). The lowest 10-year estimated number of prevalent cases was
demonstrated in Lublin and Lubusz Voivodeships (1.8 per 100,000 individuals), and Lower
Silesian Voivodeship (1.9 per 100,000 individuals).

In the women population, the highest 10-year estimated number of mortality of
thyroid cancer as a proportion in 2018 was recorded in Lublin, Lubusz, Podkarpackie,
Lesser Poland, and Podlaskie Voivodeships (0.7 per 100,000 individuals). On the other
hand, the lowest 10-year estimated number of mortality of thyroid cancer in women as a
proportion of 2018 was recorded in Opole Voivodeship (0.4 per 100,000 individuals). In the
men population, the highest 10-year estimated number of mortality of thyroid cancer as a
proportion in 2018 was noted in Greater Poland, West Pomeranian, £.6dz, Podkarpackie,
and Lublin Voivodeships (0.5 per 100,000 individuals). The lowest 10-year estimated
number of mortality was demonstrated in Pomeranian, Warmian-Masurian, and Lubusz
Voivodeships (0.3 per 100,000 individuals).

We also evaluated the relative risk of increased morbidity and mortality of thyroid
cancer among different age and sex groups in the population of Pomeranian and West
Pomeranian Voivodeships in Poland. The study covered the male and female populations of
different age categories (0-19 years, 20-85 years, and all age categories in general 0-85
years) of Pomeranian Voivodeships (northern Poland). The relative risk (RR) of increasing
morbidity and mortality among different age and sex groups was determined using the
statistical program Epi-info.

The relative risk of increasing the incidence of thyroid cancer and mortality from this
pathology from 2008 to 2018 among different age and sex groups of the population of
Pomeranian and West Pomeranian Voivodeship was assessed. The results of the study
showed that in all age-sex groups of the population of Pomeranian Voivodeship, the number
of patients with thyroid cancer increased from 2008 to 2018, and the relative risk of
increasing morbidity through this period ranged from 3.049 (p = 0.1835) to 10.0 (p =
0.0032). The largest number of patients with this pathology is observed among the female
population. The highest values in relative risk of thyroid cancer in the population in 2018
compared to 2008 were recorded in the group of men aged 20-85 years (RR = 7.751, p <
0.001), also high among men aged 0 to 85 years (RR =7.402, p <0.001), as well as among
the female population aged 0-19 years (RR = 7.023, p = 0.0193), due to which there was a
high value of RR in the age group from 0 to 19 years among all women and men (RR =
10.0, p=0.0032).

Assessment of the relative risk of thyroid cancer in 2018 among different sexual
groups of the population in Pomeranian Voivodeship showed that the RR rates of this
pathology among women were higher compared to men in the studied age groups: from 0 to
19 years and from 20 to 85 years (RR = 2.475, p = 0.0969 and RR = 3.553, p < 0.001,
respectively), as well as in all age groups in general (RR = 3.590, p <0.001).
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No deaths from thyroid cancer among the population of the Pomeranian Voivodeship
in the age group from 0 to 19 years in 2008-2018 have been established. Statistics showed
that, despite the increase in the incidence of thyroid cancer, mortality from this disease
during the study period was decreased in all age and sex groups in the population of
Pomeranian Voivodeship. Therefore, the relative risk of mortality from thyroid cancer in
2018 compared to 2008 among different age and sex groups in the population of
Pomeranian Voivodeship was <1 and ranged from 0.341(p = 0.0163) among women aged 0-
85 years to 0.593 (p = 0.1862) among men aged 0-85 years.

The authors are grateful to The Polish National Commission for UNESCO for
supporting our study.
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Hemp (Cannabis sativa L.) is considered to be one of the oldest cultivated plants.
They are herbaceous, anemophilic plants belonging to the Cannabaceae tamily, which were
probably born about 27,800,000 years ago in the Tibetan Plateau. Over 500 chemicals have
been distinguished in hemp, 140 of which are terpenes. They are responsible for a special
smell and taste, thus, constituting the main component of the essential oil of these plants.
However, phytocannabinoids are of the greatest interest among the ingredients in cannabis.
There are over 70 known of them, but the most important compounds that belong to this
group are A9-tetrahydrocannabinol (THC), cannabidiol (CBD), and cannabinol (CBN)
(Iffland and Grotenhermen, 2017; Kumar et al., 2019; Montero-Oleas et al., 2020).

Today, there is a growing need for compounds generally known as "cannabinoids"
with a wide variety of therapeutic and nutritional properties, and more and more people
from different countries are consuming such products. However, the international
community has yet to reach an agreement on cannabis and its many potential benefits of
cannabis. Unfortunately, there is still a conviction on the international and domestic market
that hemp has a narcotic effect, mainly due to THC. However, it is only 0.2%, so hemp does
not have a psychotic effect, while in Cannabis indica it is present in an average amount of
16% (The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and
Recommendations for Research, 2017).

Despite all the concerns about cannabis, cannabinoids can be used as a promising
tonic, analgesic, antipyretic, antiemetic, anti-inflammatory, anti-epileptic, and anti-cancer
agents. They also show great antioxidant properties for humans and animals. Thanks to this,
they can reduce the economic losses for salmonids, such as the rainbow trout
(Oncorhynchus mykiss Walbaum), all over the world. All this is possible thanks to the high
content of second metabolites in the plant (Bostwick, 2012; Mechoulam, 2012; Whiting et
al., 2015).

According to European Industrial Hemp Association, the total area of crops in
Europe in 2014 was 17,000 hectares and was record-breaking for 10 years. The next year
was more fruitful because only in Poland as many as 4.8 thousand were cultivated cannabis
farming. This is over ten times more than in the previous years. Increased attention to hemp
in the world has been increased since the 1990s, mainly due to the growing interest in the
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problem of saturation of areas polluted by the agglomeration of people and industry through
the cultivation of renewable resources, e.g. fiber plants, which are used for clothing and the
production of cellulose (Kaniewski et al., 2017; Irakli et al., 2019). The cultivation of hemp
is multifunctional, sustainable, and with a low environmental impact. Hemp is suitable for
the treatment of soils excluded by the metallurgical and mining industries. The cultivation
of these plants inhibits the excessive growth of individuals not recommended for the given
(Igbal et al., 2018; Husain et al., 2019).

In 2019-2020, we have conducted research on hemp oils and extracts, checking their
antioxidant activity in vitro using a model of the blood of a healthy rainbow trout and trout
affected by ulcerative dermal necrosis (Katafiasz et al., 2021a). Oxidative stress biomarkers
were used to determine the intensification of the lipid peroxidation process according to 2-
thiobarbituric acid reactive substances (TBARS), aldehydic and ketonic derivatives of
oxidatively modified proteins, and total antioxidant capacity (TAC). The biochemical
analysis demonstrated that hemp oils and extracts significantly inhibited the levels of
TBARS and carbonyl derivatives of oxidatively modified proteins with a simultaneous
increase in TAC levels in the blood of rainbow trout. The results were remarkable, as better
antioxidant effects in the blood of healthy rainbow trout were achieved with hemp oils,
while in the blood of the rainbow trout affected by ulcerative dermal necrosis, a comparable
effect was achieved, only with extracts of this plant (Katafiasz et al., 2021Db).

The obtained results suggest that there are still many secrets hidden in cannabis that
must be discovered, and the plant deserves to be nominated as a candidate to save mankind
as a promising source of medicine, food, and feed in the future. Hemp extracts may be a
rational therapeutic strategy for the prevention and treatment of various diseases in
salmonids related to oxidative stress. The important role of medicinal herbs in the
prevention and treatment of many diseases throughout the history of life is inevitable
(Katafiasz et al., 2021b).

Kurhaluk N., Tkachenko H.
BIOMARKERS OF OXIDATIVE STRESS IN THE PLASMA OF MICE WITH ACUTE
ETHANOL-INDUCED INTOXICATION
Department of Biology, Institute of Biology and Earth Sciences,
Pomeranian University in Stupsk, Stupsk, Poland
Arciszewskiego 22b, 76-200 Stupsk, Poland

Ethanol exhibits its harmful effects through the direct generation of reactive
metabolites, including free radical species. These substances react with most of the cell
components (lipids, proteins, DNA), changing their structures and functions (Ostrowska et
al., 2004). On the other hand, ethanol contributes to other mechanisms that finally promote
enhanced oxidative damage (Kera et al., 1988; Nordmann et al., 1990). Experimentally, the
ethanol-induced decrease in the main antioxidant systems (superoxide dismutase, o-
tocopherol, ascorbate, and selenium) is also a likely contributor to oxidative stress (Hagen et
al., 1989; Nordmann et al., 1990; Loguercio et al., 1996).

The proper structure and composition of cellular membranes are of high importance
to their biological functions. A wide range of membrane functions could be modulated by
ethanol due to an ethanol-associated increase in the level of fatty acid unsaturation and a
decrease in the total amount of lipids in the cells increasing the membrane fluidity (Zloch,
1994; Ostrowska et al., 2004). It was demonstrated that, during ethanol-induced intoxication
by the liver alcohol and aldehyde dehydrogenases, an increase in the reduced form of
nicotinamide adenine dinucleotide (NADH) and acetaldehyde leads to the manifestation of
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xanthine oxidase activity, the main source of superoxide anions (Nordmann, 1994). After
chronic ethanol-induced intoxication, metabolism by microsomal cytochrome P45, enzymes
is enhanced and is accompanied by the generation of free radicals as well (Schisler and
Singh, 1989, Shaw and Jayatilleke, 1990). The reactions of free radicals with
polyunsaturated fatty acids of membrane phospholipids and with lipid hydroperoxides are
characterized by extremely high rate constants.

In the current study, we evaluated the biomarkers of lipid peroxidation (conjugated
dienes, 2-thiobarbituric acid reactive substances), protein damage (aldehydic and ketonic
derivatives of oxidatively modified proteins), and the total antioxidant capacity in the blood
plasma of mice with acute ethanol-induced intoxication.

Healthy male white Balb/c mice (Mus musculus), weighing about 20-30 grams and
aged about 2-3 months, were used in the experiments. The data were collected from 12
adult animals divided into two groups, i.e. untreated control (6 animals) and acute ethanol-
induced toxicity (6 animals). The experiments were performed by the Guidelines of the
European Union Council and the current laws and were approved by the Ethical
Commission (2612/2016).

Acute exposure to ethanol was induced by intraperitoneal injection of ethanol in a
dose of 0.75 g per kg b.w. per day. Ethanol was diluted from a 95% (v/v) solution to a
concentration of 20% (v/v) with physiological saline (0.9%) and was administered as
intraperitoneal (IP) injections at doses of 0.75 g per kg b.w. or in an injection volume 4.73
mL per kg b.w. per day during 10 days of the experiment as described by Powers and
Chester (2014). Negative control mice were injected with 0.9% NaCl. Samples were
collected 24 h after the last drug administration. Blood samples were taken from the caudal
vein using syringes in less than 1 min and transferred to tubes with K,-EDTA.

The level of conjugated dienes was determined according to the Kamyshnikov
method (2004). The structures of conjugated dienes with alternating double and single
bonds between carbon atoms absorb wavelengths of 230-235 nm in the UV region and are
expressed in nmol per mL of plasma. 2-Thiobarbituric acid reactive substances (TBARS)
were measured using the method described by Kamyshnikov (2004) and expressed in nmol
of malonic dialdehyde (MDA) per mL of plasma. The level of oxidatively modified proteins
(OMP) was estimated using the reaction of the resultant carbonyl derivatives of amino acids
with 2.4-dinitrophenyl hydrazine (DNFH), as described by Levine et al. (1990) and
modified by Dubinina et al. (1995). Levels of carbonyl groups were determined
spectrophotometrically as aldehydic derivatives (AD) and ketonic derivatives (KD), and
expressed in nmol per mL of plasma. The level of total antioxidant capacity (TAC) in the
plasma was estimated spectrophotometrically with Tween 80 oxidation at 532 nm by
measuring the TBARS level following the method described by Galaktionova et al. (1998).

Results were expressed as mean £ S.D. All variables were tested for normal
distribution using the Kolmogorov-Smirnov and Lilliefors tests (p > 0.05) and homogeneity
of variance was checked by using Levene’s test. The significance of differences in
parameters between untreated control and exposed groups was examined using a one-way
analysis of variance (ANOVA). We also used Bonferonni’s post-test (Zar, 1999). All
statistical calculations were performed on separate data from each group with STATISTICA
13.3 software (StatSoft Inc., Poland).

Lipid reactions with reactive oxygen species (ROS) and subsequent transformations
result in the formation of many low molecular weight degradation products. Conjugated
dienes are the initial products of these processes. The exposure to ethanol was associated
with elevated levels of free radical-induced oxidation of lipids in the initial stage of lipid
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peroxidation (LPO), compared to the untreated control group (7.72 = 0.74 vs. 3.88 £+ 0.58
nmol'mL™"). The increase was 199% (p < 0.05). TBARS are the end products of the
terminal stages of lipid peroxidation processes. The TBARS concentration was non-
significantly decreased in the ethanol-exposed mice compared with the untreated control
group (15.33 + 2.57 vs. 16.23 + 2.11 nmol-mL™"). The increase in the level of conjugated
dienes was 199% (p < 0.05).Intensification of free radical oxidation causes changes in
proteins and their structure. Such changes are presented as carbonyl derivatives consisting
of aldehydic and ketonic derivatives. The concentration of carbonyl derivatives (AD and
KD derivatives) was higher in the ethanol-exposed group compared to the untreated control
mice (9.12 + 2.33 vs. 4.22 + 0.56 nmol'mL"" and 8.45 + 1.96 vs. 3.98 + 0.22 nmol'mL ",
respectively). The increase in the level of AD and KD derivatives was 216% (p < 0.05) and
212% (p < 0.05), respectively. The TAC value decreased statistically significantly after the
ethanol exposure to (16.11 £ 0.98%) compared to the untreated control (22.15 = 1.12%)
(decrease by 27.3%, p < 0.05).

Results obtained from the study of Ostrowska and co-workers (2004) support the
suggestion that chronic ethanol consumption leads to important changes in membrane lipid
organization in the liver and brain, evidenced by an increase in lipid peroxidation products, such
as lipid hydroperoxides and their metabolites (malondialdehyde and 4-hydroxynonenal), and, as
a consequence, to damage of liver cell membrane, as observed on electron microscopic
evaluation (Ostrowska et al., 2004). It has also been demonstrated that ethanol exposure leads to
impaired cellular respiration, decreased function of complexes I, I, and IV, and a reduction in
oxidative phosphorylation in ethanol-treated myotubes and muscle from ethanol-fed mice.
These perturbations resulted in lower skeletal muscle ATP content and redox ratio
(NAD/NADH). Ethanol also caused a leak of electrons, primarily from complex III, with the
generation of mitochondrial reactive oxygen species (ROS) and reverse electron transport.
Oxidant stress with lipid peroxidation (2-thiobarbituric acid reactive substances) and protein
oxidation (carbonylated proteins) was increased in myotubes and skeletal muscle in mice and
humans with alcoholic liver disease (Kumar et al., 2019).

Acute ethanol exposure induces an acute fatty liver (Relja et al., 2012). We
hypothesized that the generation of ROS may be influenced by acute ethanol exposure.
Accordingly, we now demonstrated that oxidative stress was strongly increased by ethanol
in our model of healthy male white Balb/c mice. This effect was at least partly brought
about by a reduced level of TAC resulting in increased levels of biomarkers of lipid
peroxidation and protein damage after acute ethanol exposure.

This research has been supported by The Visegrad Fund (Bratislava, Slovak
Republic), and it is cordially appreciated by the authors.

Kurhaluk N., Tkachenko H.

PROTECTIVE EFFECTS OF MELATONIN AGAINST LPS-INDUCED SEPTIC
HEPATIC INJURY IN MICE: A POTENTIAL ROLE OF ALTERATIONS IN
MITOCHONDRIAL RESPIRATORY FUNCTION
Department of Biology, Institute of Biology and Earth Sciences, Pomeranian University in
Stupsk, Stupsk, Poland
Arciszewskiego 22b, 76-200 Stupsk, Poland

Lipopolysaccharide (LPS) provokes severe inflammation and cell death in sepsis,
with the liver being the major affected organ (Li et al., 2021). Hepatic dysfunction has an
exceptional prognostic relevance for the course of sepsis (Koch et a., 2011; Xiong et al.,
2017). Moreover, it is a powerful independent predictor of mortality (Dizier et al., 2015).
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Presently, treatment for sepsis-related hepatic damage is mainly focused on the eradication
of the underlying infection and extracorporeal liver support (Xiong et al., 2017). The novel
treatment options for sepsis and sepsis-associated organ injury are imperative nowadays.

Melatonin is an endogenous neuroendocrine hormone synthesized and secreted by
the pineal gland, as well as most of the organs and tissues of organisms (Hardeland et al.,
2006). Although the primary functions of melatonin are associated with sleep cycle
regulation (Arendt et al., 1985), it recently has shown pleiotropic biological and
pharmacological properties, such as anti-oxidant (Reiter et al., 2016), anti-inflammation
(Dong et al., 2016; Zhang et al., 2021), anti-fibrosis (Hu et al., 2016), anti-carcinogenesis
(Ma et al., 2016; Li et al., 2018), and maintaining cellular homeostasis (Hu et al., 2016;
Chuffa et al., 2019). Several studies have shown that melatonin could protect against hepatic
injury (Gao et al., 2021; Hu et al., 2021; El-Sisi et al., 2021; Kurhaluk, 2021) by regulating
apoptosis and autophagy, improving mitochondrial function. However, the underlying
mechanisms that melatonin improves LPS-induced hepatic injury remain unclear. Thus, the
current study aimed to assess the parameters of mitochondrial oxygen consumption in the
hepatic tissue of mice with LPS-induced inflammation and study the modulating effects of
melatonin in the prevention of this toxicity.

The animals used in this experiment were 2 to 3-month-old male white mice (Mus
musculus). The animals were housed in cages (6 individuals in each) in rooms with artificial
lighting (8.00-20.00 — light, 20.00-8.00 — darkness) under conventional conditions
(25 £2 °C temperature; 45-60% relative humidity). Mice were allowed ad libitum access to
water and food. The animals previously acclimatized to the light/dark cycle for 7 days:
darkness = 12: 12 (12 hours light 750 Lx / 12 hours darkness; lighting from 6.00 to 18.00) in
the spring-summer period. After a period of acclimatization, mice were indiscriminately
divided into three groups each group contained six mice. All the procedures and protocols
were approved by the national and international guidelines and rules. To eliminate circadian
rhythm changes, all examinations started in the early span of the animals' rest period (at
10.00 am and ended at midnight). After a 1-week adaptation period, mice were randomly
divided into three groups: 1) untreated control (6 animals), 2) LPS-induced inflammation (6
animals), and 3) Melatonin treatment + LPS-induced inflammation (6 animals).

Regardless of whether the animal is active during the day, at night, or does not have a
clear plan of activity, the maximum level of melatonin is always observed during the dark
phase of a natural or artificially created cycle of alternating day and night (Binkley, 1988;
Reiter, 1991; Arendt, 1995). Melatonin (Sigma-Aldrich Sp. z.0.0., Poznan, Poland) was
introduced daily by intraperitoneal injections in a dose of 10 mg per kg body weight (b.w.)
for 10 days in the early span of the animals' rest period (at 10.00 am and ended at midnight).
It was dissolved in a minimum volume of ethanol and diluted in 0.9% NaCl to yield a dose
of 10 mg per kg b.w., as described in previous studies by Bonnefont-Rousselot and Collin
(2010) and Shin and co-workers (2015). Melatonin was intraperitoneally injected 30 min
before ethanol.

Lipopolysaccharide (LPS, E. coli serotype 026:B6, Sigma-Aldrich Sp. z.0.0., Poznan,
Poland) was injected once intraperitoneally in a 150-ug dose per mouse, as described by
Yang et al. (2013) and Blanque et al. (1999). The control mice were injected with 0.9%
NaCl. At the end of the trial (10 days), the mice were promptly decapitated. Samples were
collected 24 h after the last drug administration and injection of ethanol (between 10.00 am
and 12.00 am).

The liver was removed immediately from mice after decapitation. One liver sample
was used for each mitochondrial preparation. Mitochondria were isolated by differential
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centrifugation according to Kondrashova and Doliba (1989) method. Mitochondrial
respiratory function was measured in the multichannel chamber using a Clark-type electrode
by the polarographic method of Chance and Williams (1955). Homogenates were added to
the respiration chamber containing a total volume of 1.0 mL of incubation media. The
medium contained 120 mM KCI, 2 mM K,COs, 2 mM KH,PO,, 10 mM HEPES. Potassium
hydroxide (1.0 N) was used to adjust the pH of the medium to 7.20 at 26°C. Succinate (0.35
mM final concentration) and a-ketoglutarate (1 mM final concentration) were used as
oxidative substrates. ADP (phosphate acceptor) was administered at a concentration of 0.2
mM. Measured mitochondrial oxygen consumption parameters were: State 2 (oxygen
consumption before the addition of ADP), State 3 (oxygen consumption stimulated by
ADP), State 4 (oxygen consumption after cessation of ADP phosphorylation), respiratory
control ratio (RCR) described by Chance (ratio of state 3 to state 4), ADP/O ratio (ratio
between nanomoles of ADP phosphorylated and nanomoles of oxygen consumed during
state 3), and rate of phosphorylation (Vph). The respiratory control ratio and ADP/O ratio
were calculated by the method of Chance and Williams (1955). Oxygen consumption was
determined in the presence (state 3) or the absence (state 4) of phosphate acceptor and
recorded as nanogram oxygen atoms per minute per milligram of protein. The respiratory
control ratio by Chance was calculated as the ratio of state 3 to state 4 respiration rates. The
ADP-to-oxygen-ratio (ADP/O) was calculated as the ratio of nmoles of added ADP per
nanogram atoms of oxygen utilized during state 3 (Chance and Williams, 1955).

Results are expressed as mean = S.D. All variables were tested for normal
distribution using the Kolmogorov-Smirnov and Lilliefors tests (p > 0.05) and homogeneity
of variance was checked using Levene’s test (Zar, 1999). The significance of differences in
the level of enzymes and substrates between control and examined groups was examined by
one-way ANOVA. Bonferroni’s post-test was applied as well. All statistical calculations
were performed on separate data from each individual with STATISTICA 13.3 software
(StatSoft Inc., Poland).

The mitochondrial oxygen consumption of the hepatic homogenates during LPS-induced
inflammation, as well as combined treatment of melatonin and LPS-induced inflammation in
mice, were carried out using the oxidation of FADH- (succinic acid, SC) and NADH-generating
(a-ketoglutarate, KGL) substrates. Results of the current study revealed that the LPS-induced
inflammation model increased V3, RCR, and V,,, by 69%, 41%, and 97% (p < 0.05), respectively,
for SC oxidation, while RCR, ADP/O ratio, and V,;, were decreased by 30% (p < 0.05) for KGL
oxidation compared to control group. ADP/O ratio were non-significantly increased by 17% (p >
0.05) for SC oxidation. ADP/O ratio and V,;, were non-significantly decreased by 21% and 14%
(p > 0.05) for KGL oxidation compared to the control group. Melatonin treatment of LPS-
exposed mice non-considerably decreased the V3, RCR, ADP/O, and Vy;, by 21.5%, 4.7%, 7.4%,
and 27.3% (p > 0.05) for SC oxidation compared to the LPS group. These results were confirmed
by an increase of these parameters after adding KGL, i.e. by 13.5% (p > 0.05) for V3, by 30% (p
< 0.05) for RCR, by 14% (p > 0.05) for ADP/O ratio, and by 29.4% (p > 0.05) for V, after
adding KGL.

Our results are in agreement with the study of Martin and co-workers (2000)
regarding increases in the activities of mitochondrial respiratory complexes I and IV in a
time-dependent manner after melatonin administration to rats. The activities of complexes 11
and III of the brain and liver were not affected (Martin et al., 2000). The mitochondrial
damage induced by ruthenium red in rats was diminished by melatonin administration.
Prevention was correlated with an increase in the activity of complexes I and IV (Martin et
al., 2000). Moreover, melatonin in concentrations of 1 nM and 10-100 nM significantly
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increased the activity of complexes I and IV in rat liver and brain mitochondria, respectively
(Martin et al., 2000, 2002). The BN-PAGE histochemical procedure also revealed an
increase in complex I activity after melatonin treatment (Martin et al., 2002). The effect on
complex I was also studied using a BN-PAGE histochemical procedure to measure changes
in its activity induced by melatonin; this study documented an increase in complex I activity
after melatonin treatment (Martin et al., 2002). Regarding complex IV, melatonin only
improves the activity of this complex when the enzyme is in its active form (Martin et al.,
2002). The high redox potential of melatonin (0.94 V) (Tan et al., 2000) suggests it may
interact with complexes of the electron transport chain and may donate and accept electrons,
thereby increasing electron flow, an effect not possessed by other antioxidants (Martin et al.,
2002). Moreover, melatonin also increases the production of ATP in control mitochondria
and counteracts cyanide-induced inhibition of ATP synthesis (Martin et al., 2002).

In conclusion, the LPS-induced inflammation resulted in a significant increase in
mitochondrial function at the FAD-generating substrate (succinate) oxidation. State 3, RCR,
and V,, were increased. These findings are consistent with a progressive uncoupling and
decrease in efficiency of phosphorylation at the FAD-generated oxidation. Melatonin
treatment had significant effects on the mitochondrial oxidation of the NADH-generated
substrate (a-ketoglutarate). Mitochondrial function is not changed by melatonin treatment in
terms of succinate oxidation. This study confirmed the protective effects of melatonin on
mitochondrial function under LPS-induced inflammation in mice. Melatonin treatment
decreased the ability of mitochondria to oxidize FAD-generated substrates and
mitochondrial coupling in LPS-induced inflammation. Melatonin has a significant effect on
the oxidation of NAD-generated substrates. It improves mitochondrial coupling, as observed
by improved RCR, ADP/O, and V.

This research has been supported by The Visegrad Fund (Bratislava, Slovak
Republic), and it is cordially appreciated by the authors.
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Pomeranian University in Stupsk, Stupsk, Poland
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Melatonin (N-acetyl-5-methoxy-tryptamine) is secreted from the pineal gland at night
under normal light or dark conditions (Bhattacharya et al., 2019). Melatonin synchronizes
central and peripheral oscillators (fetal adrenal gland, pancreas, liver, kidney, heart, lung, fat,
gut, etc.), allowing the temporal organization of biological functions through circadian rhythms
to periodic environmental changes and, therefore, the adaptation of the individuals to the
internal and external environments (Tordjman et al., 2017). Melatonin promotes adaptation
through allostasis and stands out as an endogenous, dietary, and therapeutic molecule with
important health benefits (Chitimus et al., 2020). Apart from circadian regulations, it was
postulated that melatonin also has significant antioxidant, anti-aging, immunomodulation, and
anticancer properties, as well as apoptotic, angiogenic, oncostatic, and antiproliferative effects
on various oncological cells (Bhattacharya et al., 2019).

Oxidative stress 1s a key causing factor of liver damage induced by a variety of
agents, and it is a major contributing factor in almost all conditions compromising liver
function, including ischemia-reperfusion injury, nonalcoholic fatty liver disease,
nonalcoholic steatohepatitis, liver fibrosis, liver cirrhosis, and hepatocellular carcinoma
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(Mortezaee and Khanlarkhani, 2018). Melatonin could be used for preventing and treating
liver injuries and diseases (Zhang et al., 2017). It protects against liver injury by inhibiting
oxidation, inflammation, hepatic stellate cell proliferation, and hepatocyte apoptosis,
thereby inhibiting the progression of liver cirrhosis (Hu et al., 2019). Melatonin has been
investigated to improve the outcome of organ transplantation by reducing ischemia-
reperfusion injury due to its synergic effect with organ preservation fluids (L1 et al., 2014;
Esteban-Zubero et al., 2016).

The purpose of the current study was to assess levels of oxidative stress biomarkers
[2-thiobarbituric acid reactive substances (TBARS) as a biomarker of lipid peroxidation,
aldehydic and ketonic derivatives as biomarkers of oxidatively modified proteins (OMP)] in
the hepatic tissue of mice treated by melatonin.

The animals used in this experiment were 2 to 3-month-old male white mice (Mus
musculus). The animals were housed in cages (6 individuals in each) in rooms with artificial
lighting (8.00-20.00 — light, 20.00-8.00 — darkness) under conventional conditions
(25 £2 °C temperature; 45-60% relative humidity). Mice were allowed ad libitum access to
water and food. The animals previously acclimatized to the light/dark cycle for 7 days:
darkness = 12: 12 (12 hours light 750 Lx / 12 hours darkness; lighting from 6.00 to 18.00) in
the spring-summer period. After a period of acclimatization, mice were indiscriminately
divided into two groups each group contained six mice. All the procedures and protocols
were approved by the national and international guidelines and rules. To eliminate circadian
rhythm changes, all examinations started in the early span of the animals' rest period (at
10.00 am and ended at midnight). After a 1-week adaptation period, mice were randomly
divided into two groups: 1) untreated control (6 animals), 2) Melatonin treatment (6
animals). Melatonin (Sigma-Aldrich Sp. z.0.0., Poznan, Poland) was introduced daily by
intraperitoneal injections in a dose of 10 mg per kg body weight (b.w.) for 10 days in the
early span of the animals' rest period (at 10.00 am and ended at midnight). It was dissolved
in a minimum volume of ethanol and diluted in 0.9% NacCl to yield a dose of 10 mg per kg
b.w., as described in previous studies by Bonnefont-Rousselot and Collin (2010) and Shin
and co-workers (2015).

At the end of the trial (10 days), the mice were promptly decapitated. The liver was
also immediately removed. Hepatic tissue was excised, weighed, washed in ice-cold buffer,
and minced. Minced tissue was rinsed with cold isolation buffer 0.15 M KCIl to remove the
blood and homogenized in a glass Potter-Elvehjem homogenizer with a motor-driven Teflon
pestle on ice. The isolation buffer consisted of 120 mM KCI, 2 mM K,CO;, 10 mM HEPES,
and 1 mM EDTA; pH was adjusted to 7.2 with KOH. The tissue homogenate was used for
the determination of TBARS level and oxidatively modified proteins (OMP) level.

Results were expressed as mean £ S.D. All variables were tested for normal
distribution using the Kolmogorov-Smirnov and Lilliefors tests (p>0.05) and homogeneity
of variance was checked by using Levene’s test. The significance of differences in
parameters between untreated control and treated groups was examined using a one-way
analysis of variance (ANOVA). We also used Bonferonni’s post-test (Zar, 1999). Statistical
analysis was carried out in one way, i.e. the effect of melatonin was compared with those of
the control group. Differences were considered significant at p < 0.05. All statistical
calculations were performed on separate data from each group with STATISTICA 8.0
software (StatSoft Inc., Poland).

The TBARS level was non-significantly decreased in the melatonin-treated mice
compared to the untreated control group (11.33 + 1.37 nmol-mg™ protein vs. 12.33 + 1.29
nmol-mg™ protein, decrease by 8.1%, p > 0.05). The concentration of aldehydic derivatives
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of OMP was at the same level in the melatonin-treated group as in the untreated control
mice (6.59 + 0.52 nmol'mg” protein vs. 6.61 + 0.54 nmol-mg’ protein). Melatonin
treatment resulted in a statistically non-significant decrease in the level of ketonic
derivatives of OMP, i.e. (8.36 + 0.49 nmol-mg™' protein vs. 8.76 + 0.69 nmol-mg™ protein,
decrease by 4.6%, p > 0.05) compared to the untreated controls. The findings of our study
are in agreement with the known actions of melatonin in relieving tissue oxidative burden,
but also contribute to the understanding of its action by preventing an increase in oxidative
stress. For example, Oleshchuk and co-workers (2019) have investigated the
hepatoprotective effect of exogenous melatonin on animals with acute toxic hepatitis and
demonstrated an ameliorating effect of melatonin on pro-oxidants and antioxidants, NO-
NO-synthase systems balance, mitochondrial function, and histopathological lesions in the
liver in rats with CCl,-induced hepatitis. Results obtained by Wang and co-workers (2018)
have shown that melatonin suppressed CCly-induced liver fibrosis, along with an
improvement in histological changes, significant decreases in pathologic grading sores, and
obvious decreases in hydroxyproline levels in the liver. Melatonin improved liver function
indicated by decreased activities of serum alanine- and aspartate aminotransferases. In
addition, melatonin exerted its antioxidant effects, as supported by decreased TBARS levels
and increased glutathione peroxidase activities in the liver (Wang et al., 2018).

The liver is the organ that high concentration of melatonin accumulates, and it is the
sole organ where circulating melatonin is metabolized. Melatonin is one of the best
antioxidants that protect the liver, and its metabolites also have antioxidative functions
directly through its radical scavenging ability and ability to reduce electron leakage from the
respiratory complexes in the inner mitochondrial membrane (radical avoidance) (Reiter et
al., 2014), as well as indirectly through the stimulation of antioxidant enzymes (Mortezaee
and Khanlarkhani, 2018).

In conclusion, melatonin administration resulted in a non-significantly decrease in
levels of oxidative stress biomarkers (TBARS, aldehydic and ketonic derivatives as
biomarkers of oxidatively modified proteins) in the hepatic tissue of male mice.

This research has been supported by The Visegrad Fund (Bratislava, Slovak
Republic), and it is cordially appreciated by the authors.
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The mute swan [ Cygnus olor Gmelin (Anatidae)] as a common water bird of lowland
freshwaters and coastal shallows is an effective model system of environmental
contamination. In the middle of the 20" century, mute swans wintered in Poland in small
numbers and only on the Baltic coast. Gradually, their number and range increased.
Currently, the species winters on all available unfrozen water reservoirs in Poland (from the
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Baltic coast to the south). More than 70% of birds wintering in Poland are native specimens.
The number of wintering birds depends on the character of winter and changes in the
behavior of birds from Poland and areas located east and north. Many of these birds show
strong attachment to permanent wintering grounds, while others change them from year to
year and even during the winter (Wieloch and Remisiewicz, 2001). Large concentrations of
swans occur within urban areas, where they readily benefit from feeding by humans.

Based on the assumption that ecophysiological responses affecting the status of mute
swan populations are based on adaptive mechanisms in the human-altered trophic chain of
the population (elevated heavy metal concentrations, disturbed elemental balance), we
aimed to assess the levels of chemical elements in the soil of the birds' habitat and compare
these results with metal contents in birds' feathers and biomarkers of lipid peroxidation
(diene conjugates and middle-mass molecules). We also considered whether the location of
the habitats of these birds as well as the age and sex of individuals influenced the
bioaccumulation of elements.

The experiments were conducted following the Guidelines of the European
Commission and the current laws in Poland and approved by the General Directorate for
Environmental protection (Permission DOP-oz. 6401.03.278.2012.km). The study was
conducted in Stupsk and the Gulf of Gdansk on the southern Baltic coast on the municipal
beaches of two neighboring cities of northern Poland, i.e. Sopot and Gdynia.

We analyzed two age groups: juvenile birds (before the third year of life) and adults
(older than three years), as the mute swan starts to breed not earlier than in the third or
fourth year of life (Coleman and Coleman, 2001). The group in Stupsk included 10 male
juveniles, 12 male adults, 10 female juveniles, and 9 female adults. In Gdynia, 12 male
juveniles, 18 male adults, 14 female juveniles, and 12 female adults were investigated. The
group of birds from Sopot comprised 10 male juveniles, 17 male adults, 14 female
juveniles, and 13 female adults. In total, samples of feathers and blood were collected from
151 birds.

All necessary biometric measurements were taken according to a methodology or
standard procedures used in bird ringing stations and developed for studies of mute swans
(Mathiasson, 2005). The birds were in good physiological condition, their body mass was
7.32-11.23 kg (females) and 7.92-11.96 kg (males), and no individual exhibited
pathological conditions and diseases. A detailed description of the procedures carried out to
evaluate the health and condition of the birds under study, their age and sex, as well as
blood sampling for further biochemical tests to determine antioxidant status, have already
been described by the authors in the paper (Kurhaluk and Tkachenko, 2021).

The concentrations of chemical elements were determined 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 the determination of the concentrations of chemical elements in
the samples. The diene conjugate content was determined in plasma using a heptane-
isopropanol mixture in an acidic medium (pH 2.0) as described elsewhere (Kamyshnikov,
2004). The concentration of middle-mass molecules in blood serum was determined
spectrophotometrically as proposed by Kamyshnikov (2004) and expressed in units of
optical density per L (U-L™).

Basic statistical analysis (analysis of variance for significance between the localities)
of the metal content in the soils in the areas studied (Stupsk, Gdynia, and Sopot) different
significantly, with statistical significance (p = 0.000) for the following metals: Al, Si, Ti,
Mn, Fe, Cu, Zn, Zr, Rh, and Ru. This allows the classification of these localities as areas
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with different levels of contamination. In the soil samples (g/kg) from Stupsk, compared to
the values in Gdynia and Sopot, the levels of Al, Si, Ti, Mn, Fe, Cu, and Zn were
statistically significantly different (p = 0.000). The levels of Rh and Ru differed statistically
significantly in the three studied areas. The level of Zr was statistically significantly
different only in the samples from Gdynia and Sopot. It was noted that our study does not
confirm the differences in the Ni, Pb, and Pd levels. Therefore, the analysis of metal
contents in the soil from the mute swan habitats showed different results. Therefore, we
suggested that there were alterations in the bioaccumulation of the metals in the organism of
birds caused by migration processes.

Based on the hypothesis that the analyzed wintering population of the mute swan can
change under the influence of such main factors as habitat, age, and sex, we determined
metal concentrations based on the analysis of feathers of these birds. The use of multivariate
significance tests of the main effects (type of environment, age, sex, and their combined
effects) helped to determine statistically significant relationships for all three values.
MANOVA with sigma-restricted parameterization of the effective hypothesis
decomposition performed with the three-way method was used for the analysis of the metal
contents in the feathers in the wintering mute swan population. Our data indicated the
highest significant dependencies of such main effects as the environment (F = 44.73, p =
0.000) and its combination with the other main factors in the statistical model, i.e. age and
sex (F =32.20, p = 0.000 and F = 23.12, p = 0.000, respectively). In decreasing order, the
influence of the other main factors according to our statistical model is as follows: age (F =
28.0, p = 0.000) and sex (F = 25.96, p = 0.000), sex and age, and habitat and sex. Thus, the
influence of the habitat on the distribution of metals in the feathers of birds is the most
pronounced, although the age and sex of birds are equally important. Therefore, we divided
our next studies on the metal content in the feathers into these three main groups of
dependencies according to the results of this statistical analysis (Stanisz, 2006, 2007).

The primary products of peroxide oxidation of lipids (LPO) are lipid hydroperoxides
consisting of diene conjugates (DC) accounting for a certain percentage. The LPO process
develops further via a branched-out mechanism. The statistically significant dependencies in
the MANOVA variance analysis regarding the age, sex, and habitat of the swans according
to the level of diene conjugates shown in our study confirmed this concept (F;;.130 =61.99, p
= 0.000). It should be noted that the level of diene conjugates differed significantly
depending on the age in the same habitat, which can be seen in the juvenile and adult male
swans, and between the male and female birds from Stupsk. We also confirmed the trend of
different values of diene conjugates depending on the age and sex in the birds from the
Gdynia, where we observed the highest levels of DC among the three investigated regions
(60.86 + 10.06 nmol'mL" for juvenile males and 122.27 + 17.16 nmol'-mL" for juvenile
females). This may indicate pressure on the antioxidant defence system in young developing
organisms in anthropopressure conditions, as no similar changes were found in the same
groups in the other regions. It should be noted that the level of middle-mass molecules
(MM) also differed significantly between the swans relative to their sex, age, and habitat.
This is confirmed by the results of the MANOVA variance analysis (F; 139 = 50.80, p =
0.000) for the studied parameters. We showed a maximum level of MM in the birds from
Stupsk (45.08 + 12.34 U-L") and a minimum value in the adult females from Sopot (5.60 =
1.79 U-L.

The current study of the impact of the sex indicated a statistically significantly higher
content of Al and Ru in the juveniles, and only in the case of Al in the adult birds. Dietary
organically complexed Al, probably in synergy with other contaminants, may be absorbed
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easily and can interfere with important metabolic processes in mammals and birds. The
mechanism of Al action is not known, although it is noted that Al competes with cations in
biological systems, especially magnesium, cadmium, zinc, and iron (Senczuk, 2006; Briffa
et al., 2020). Al can interfere with biochemical reactions as well as cell functions that are
important in mineralization processes. Al binds also irreversibly to cell nucleus components.
The lungs, central nervous system, and bone seem to be the target of aluminum poisoning
(Briffa et al., 2020). Particular attention should be paid to the statistically high values of
correlations between the parameters of oxidative stress and Al in the juvenile birds: DC — Al
(r=-0.48, p = 0.000), MM — Al (r = 0.26, p = 0.026), Zn — Al (r =-0.71, p = 0.000), Rh —
Al (r =-0.64, p = 0.000), and Ru — Al (r = -0.46, p = 0.000).

Our current study focused on the determination of the concentrations of chemical
elements in the soil of Stupsk, Gdynia, and Sopot in northern Poland and the feathers of
wintering populations of the mute swan living in these areas. In this study, we examined
three issues associated with the metal concentrations in the soil and feathers of mute swans
living in areas with differing levels of anthropogenic pressure (urban agglomerations,
recreational sea beach activity, and tourism). The analysis of variance showed significant
differences in the levels of Al, Si, Ti, Mn, Fe, Cu, Zn, Zr, Rh, and Ro between the soil
samples from Stupsk and both Gdynia and Sopot, and in the Rh and Ro content between all
studied areas. This allowed us to classify those areas as locations with different levels of
chemical contamination.

The authors are grateful to The Polish National Commission for UNESCO for

supporting our study.
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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, 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). Gonzalez-Gémez and co-workers (2020) have assessed
levels of polychlorinated biphenyls, organochlorine pesticides, polybrominated biphenyl
ethers, organophosphate pesticides, polycyclic aromatic hydrocarbons, and pyrethroids in
body feather samples of feral pigeons observing the significant differences in age, location,
and gender of birds. The pigeon is an almost ideal animal for monitoring a narrow range of
environmental lead burdens (Drasch et al., 1987).

The current study aimed to assess the influence of varied environmental-induced
stress on pigeons living in different contaminated areas (Szpggawa and Stupsk, Pomeranian
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Voivodeship, Northern Poland) on the oxidative parameters in the muscle tissue (intensity
of lipid peroxidation, oxidatively modified proteins, total antioxidant capacity) and contents
of heavy metals. The main goals of the study were to evaluate the relationship between
heavy metals in the feathers and oxidative stress biomarkers in the muscle tissues (skeletal
and cardiac) of pigeons.

The research was conducted in the Stupsk and Szpggawa 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 Stupsk. 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 Szpegawa, 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 body weight 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 to determination of the concentrations of chemical elements in the
samples. The analyzer is constructed to study elements in different samples such as soil,
alloys, precious metals, and some others. Tissue homogenates were used for the
determination of the levels of 2-thiobarbituric acid reactive substances (TBARS), oxidative
modification of proteins (OMP), and total antioxidant capacity (TAC). 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 Szpggawa 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. In the soil samples from
Szpegawa, the level of Al was higher by 121%, Ti — by 23%, Mn — by 242%, Fe — by
15.5%, and Pb — by 543.5% than in Stlupsk (Non-polluted area). The lead level was fivefold
higher in the soil from Szpe¢gawa. In the case of such metals as Zn, Zr, and Si, significantly
higher levels were observed in Stupsk than in Szpegawa.

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
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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.

Lipid peroxidation reactions caused by reactive oxygen species (ROS) result in the
formation of many degradation products. One of the final products of these processes, i.e.
malonic dialdehyde, reacts with 2-thiobarbituric acid to form 2-thiobarbituric acid reactive
substances (TBARS). MDA is currently the most commonly used lipid peroxidation marker;
its level indicates pathological changes in the organism. Therefore, we decided to analyze
its level in our study. The highest level of TBARS products in the skeletal and cardiac
muscles in pigeons from the polluted (P) area compared with that from the non-polluted
(NP) region was observed. Noteworthy, higher intensity of lipid peroxidation in the cardiac
tissue than in the muscle tissue was detected.

Oxidative stress effects at Pb intoxication have harmful consequences on skeletal and
cardiac muscle tissues, i.e. oxidation of highly reactive free radicals and potential protein
damage. Therefore, we estimated the levels of protein carbonyl derivatives (aldehydic and
ketonic derivatives, respectively) and TAC in the pigeon muscle tissues. Our results show a
significant effect of Pb exposure in the two analyzed types of tissues. These changes were
accompanied by an increase in the levels of oxidatively modified proteins. 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). It should be noted that the negative pollution-induced
changes in the level of oxidatively modified proteins (151% for aldehydic derivatives and
132% for ketonic derivatives) and total antioxidant capacity (43% and 211% in the cardiac
and muscle tissues, respectively) were more pronounced in the percentage ratio in the
skeletal muscle tissue than in the cardiac tissue.

Therefore, metal-related oxidative stress in muscle tissue (skeletal muscle and
cardiac tissues) is a complex of different biomolecular mechanisms involved in adaptive
reactions in pigeons living in environments with different levels of metal bioaccumulation,
as shown in the Pomerania region (northern Poland). 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
adaptive redox mechanisms in the skeletal muscle and cardiac tissues of pigeons. The
increase in the intensity of lipid peroxidation (estimated by the TBARS level) was
accompanied by an increase in oxidative modifications of proteins (aldehydic and ketonic
derivatives).
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In ecotoxicological studies, birds are used as bioindicators to assess the potential
effects of pollution (Kaminski et al., 2009; Groffen et al., 2020). The great tit (Parus major)
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). As a predatory bird species, tits can be used to determine the bioaccumulation
and bioamplification of harmful substances in the trophic chain (Sanchez-Virosta et al.,
2020). It 1s 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 intensity of lipid and
protein oxidation (2-thiobarbituric acid reactive substances, aldehydic and ketonic
derivatives of oxidatively modified proteins) and total antioxidative status 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. The salines
are found in the vicinity of Ciechocinek, Wioctawek, Stonsk, Aleksandréw Kujawski,
Inowroctaw, Janiszewo, and Solec Kujawski. Salt and sodium mining and processing have
left their mark on the area of Kujawy to such an extent that significant degradation of the
natural environment has occurred. The leading soda-salt producers are the Chemical Plant
"Soda-Matwy" in Inowroctaw and Soda Plant "Janikosoda" in Janikowo. This industry
supplies soda ash, precipitated carbonate, calcium chloride, and calcium dehydrate,
simultaneously contributing to irreversible changes in the natural environment, i.e. pollution
of atmospheric air, surface water, and soil degradation (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°48"28"N18°05"25"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
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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$¢, and in the vicinity of the
so-called "White Seas", i.e. ponds of post-sodium waste of Soda Works Industry
“Janikosoda”. The closed waste dump located here is the source of secondary soil and
surface water pollution in the area. As the soil here is characterized by a compact
mechanical composition, the migration of pollutants to the groundwater and the adjacent
areas 1is difficult. This results in a high concentration of pollution in the soil and plants that
grow in the area. In Giebnia, there is also an active Municipal Waste Disposal Site, where
waste from the Pako$¢ 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 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 Pakos¢ 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
DOnOO0Sogiz-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 Pakos¢ (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, with a fall in growth
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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 level of lipid peroxidation was determined by quantifying the concentration of 2-
thiobarbituric acid reactive substances (TBARS) with the Buege and Aust method (1978).
The assay was performed based on spectrophotometric measurements of aldehydic (AD)
and ketonic derivatives (KD) in the tissue samples. The rate of protein oxidative destruction
was estimated from the reaction of the resultant carbonyl derivatives of amino acid with 2,4-
dinitrophenylhydrazine (DNFH) as described by Levine et al. (1990) and modified by
Dubinina et al. (1995). Total Antioxidant Status (TAS) was approximated using a 2,2'-
Azino-di-[3-ethylbenzthiazoline sulphonate] assay based on the absorbance of the ABTS"
radical cation according to Miller et al. (1993).

The level of oxidative stress induced in the muscle tissues of the great tits depended
on the localization. TBARS products were used as the final products of intensive lipid
peroxidation and effective biomarkers of these changes in the first stage of our
investigations. The statistical analysis of oxidative stress biomarkers obtained for the three
types of environments showed significant differences between the species for the following
data: TBARS level [F; 114 = 14.52, p = 0.000], AD OMP [F, 14 =1.69, p =0.191], KD OMP
[F2114 = 1.476, p = 0.233] and TAS [F;114 = 8.95, p = 0.000]. A large level of reactive
oxygen species (ROS) production and reduced effectiveness of antioxidant and proteolytic
systems is accompanied by an accumulation of oxidized products.

The carbonyl groups formed by the oxidation of proteins are relatively chemically
stable, allowing qualitative and quantitative determination of their damage (Stadtman and
Levine, 2000). The correlation analysis of the relationship between oxidative stress
biomarkers in the muscle tissue of great tits living in the control areas confirms this concept.
We have found inverse correlative relationships between the levels of oxidatively modified
proteins (OMP) formed as aldehydic and ketonic derivatives with the values of total
antioxidative capacity (AD OMP and TAS, r = -0.459, p = 0.003; KD OMP and TAS, r = -
0.524, p = 0.000). Oxidative protein damage, consisting of modification of amino acid
residues, aggregation and/or fragmentation of the molecules, and oxidative modification of
prosthetic enzyme groups, leads mainly to disturbance of the biological activity of cells.
However, given all the important functions performed by proteins in any living organism,
their modifications may lead to pathological reactions that can disrupt biological cell
functioning (Levine and Stadtman, 2001).

The relevance of our research is that we chose an avian species as an efficient
biological model to compare the effects of pollution-induced oxidative stress on the level of
lysosomal destruction and oxygen-dependent energetic processes in different tissues. It
should be noted that liver and kidney tissues are often used in studies where metabolic and
toxic metal accumulation processes are maximally induced (Salamat et al., 2014; Nardiello
et al., 2019; Vizuete et al., 2019). In turn, muscle tissue, especially skeletal muscles, can
also be considered an effective adaptive biological model (Naccari et al., 2009; Plessl et al.,
2017). The peculiarities of the physiological functioning of this tissue in conditions of acute
exposure to a polluted environment represent exactly the approach used in our study.

The skeletal muscle is one of the tissues with a high level of metabolism, especially
in birds (Bribiesca-Contreras et al., 2019; McNab, 2019). Destructive processes induced by
oxygen radicals with the simultaneous decrease in the antioxidant capacity noted in this
investigation can affect all important biostructures in the organism, causing damage at
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different levels of cell organization. There are several novel findings in our study. Firstly,
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 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.

The authors are grateful to The Polish National Commission for UNESCO for
supporting our study.
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Structural analogs of natural organic sulfur-containing compounds, such as allicin
and alliin, which are contained in garlic and onion extracts and can exhibit antioxidant
activity. There compounds are S-alkyl esters of thiosulfonic acids of the general formula R-
S(0)2S5-R":  S-ethyl-4-aminobenzenethiosulfonate (ETS), S-allyl-4-aminobenzen et
hiosulfonate (ATS), S-allyl-4-acetyl aminobenzenethiosulfonate (AATS).

The esters of thiosulfonates, synthesized at the department of Technology of
biologically active compounds, pharmacy and biotechnology of the National University
"Lviv Polytechnic" (Lubynets 2013) are characterized by a wide spectrum of biological
activities, which often exceeds the effectiveness of structural natural analogues, and have
also proven themselves as promising antimicrobial substances in in vitro experiments.

The purpose of our work was to evaluate the activity of the enzymatic link of the
antioxidant system in the liver of rats under the action of thiosulfonates.

The research was carried out on male Wistar rats weighing 180-200 g, which were
kept on a normal vivarium diet. At the first stage of the experiment, the animals were
divided into 4 groups of 5 animals each: Group I — control, Group II, III, IV — experimental.

The animals of the control group were given 0.5 cm’ of oil once a day to their diet;

Group II - 0.5 cm’ of ETS oil solution, at a concentration of 100 mg/kg body weight;

Group III - 0.5 cm’ of an oil solution of AATS at a concentration of 100 mg/kg body
weight,

Group IV - 0.5 cm’ of an oil solution of AATS at a concentration of 100 mg/kg body
weight.

The experiment lasted 21 days. At the second stage of the experiment, the animals
were also divided into 4 groups of 5 animals each: I group - control, II, III, IV -
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experimental. Feeding took place in the same way as in the first stage, thiosulfonates were
added to the feed at a concentration of 50 mg/kg of body weight - for 21 days. After
decapitation of the animals, which was carried out under thiopental anesthesia, the liver was
harvested. Superoxide dismutase (SOD) and catalase (CAT) activities were determined in
rat liver homogenates. The obtained digital data were processed statistically using the
Microsoft EXCEL program, using the one-way ANOV A method.

The results of the conducted studies demonstrated a tendency of an increase in
superoxide dismutase and catalase activities in liver homogenates compared to the control
group. Catalase activity increased by 21%, 10%, 8%, and SOD activity increased by 19%,
16%, and 6%, respectively in animals of II, III, and IV groups, which were fed with
thiosulfonates at a concentration of 100 mg/kg. In experimental animals of groups IL III, IV,
which consumed thiosulfonates at a concentration of 50 mg/kg with feed, catalase activity
slightly differed from the control group (by 5%, 9%, 1.5%, respectively), while SOD
activity increased by 32%, 59%, 47%, respectively, which indicates the stimulating effect of
thiosulfonates in concentrations of 50 mg/kg and 100 mg/kg on the antioxidant system.

Stefanowski N., Tkachenko H., Kurhaluk N.

USE OF EXTRACTS DERIVED FROM GREATER CELANDINE (CHELIDONIUM
MAJUS L.) IN ALTERATION OF OXIDATIVE STRESS IN MUSCLE TISSUE OF
RAINBOW TROUT (ONCORHYNCHUS MYKISS WALBAUM)
Department of Biology, Institute of Biology and Earth Science, Pomeranian University in
Stupsk, Stupsk, Poland Arciszewskiego 22b, 76-200 Stupsk, Poland

The plants of the Baltic coastal zone include medicinal plants with a wide range of
uses. Papaveraceae is a family of vascular plants also found in the Baltic coastal area.
Recent studies have reported that plants from this group have antioxidant properties, among
others. Greater celandine, Chelidonium majus L. (CM) (Papaveraceae), is a valuable
medicinal plant that is widely distributed in Europe and Asia and has also been introduced
in Northern America. C. majus is a plant of great interest for its wide use in folk medicine
and also in official phytotherapy. This species is known to synthesize a broad range of
secondary metabolites which provide its therapeutic properties. The most common group of
these secondary metabolites are isoquinoline alkaloids (1-2% in the herb and 2—4% in the
roots), including chelidonine, berberine, sanguinarine, coptisine, chelerythrine, and
protopine (Gilca et al., 2010; Zielinska et al., 2018). Besides, CM contains flavonoids,
saponins, vitamins (e.g., vitamins A and C), mineral elements, sterols, and acids and their
derivatives. Pharmacological properties ascribed to C. majus include anti-bacterial, anti-
inflammatory, anti-viral, anti-fungal, antioxidant, and others (Gilca et al., 2010).

In the current study, a crude water extract from the greater celandine was assessed for
antioxidant activities using the oxidative stress biomarkers (2-thiobarbituric acid reacting
substances as a biomarker of lipid peroxidation, carbonyl derivatives as biomarkers of
protein oxidative modification, the total antioxidant capacity) in the muscle tissue of
rainbow trout (Oncorhynchus mykiss Walbaum) for determination and exemplify their
further potential use as a drug against various diseases in medicine and veterinary.

Plant materials were harvested from natural habitats on the territory of the Kartuzy
district (54°20'N 18°12'E) in the Pomeranian province (northern part of Poland). Plants
were collected from urban (n = 5) and rural agglomerations (n = 15) on the territory of the
Kartuzy district. The collected roots and stalks were brought into the laboratory for
biochemical studies. Freshly washed samples of plants were weighed, crushed, and
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homogenized in 0.1M phosphate buffer (pH 7.4) (in proportion 1:19, w/w) at room
temperature. The extracts were then filtered and used for analysis. The extract was stored at
-20°C until use.

Clinically healthy rainbow trout with a mean body mass of 80-120 g were used in the
experiments. The muscle tissue samples were homogenized in ice-cold buffer (100 mM
Tris-HCIL, pH 7.2) using a glass homogenizer immersed in an ice water bath. Homogenates
were centrifuged at 3,000 rpm for 15 min at 4°C. The supernatant of the muscle tissue was
used to incubate with extracts derived from stalks and roots of CM (in a ratio of 19:1) at
room temperature. The control samples (muscle tissue) were incubated with 100 mM Tris-
HCI buffer (pH 7.2) (in a ratio of 19:1). The incubation time was 2 hours. Biomarkers of
oxidative stress were studied in the incubated homogenates (control samples and in samples
with extracts derived from stalks and roots of CM).

Lipid oxidation was evaluated by 2-thiobarbituric acid reactive substances (TBARS)
according to the method described by Kamyshnikov (2004) with some modifications. The
rate of protein oxidative destruction was estimated from the reaction of the resultant
carbonyl derivatives of amino acid reaction with 2,4-dinitrophenylhydrazine (DNFH) as
described by Levine and co-workers (1990) and as modified by Dubinina and co-workers
(1995).Carbonyl groups were determined spectrophotometrically from the difference in
absorbance at 370 nm (aldehydic derivatives, OMP3;y) and 430 nm (ketonic derivatives,
OMP,30). The total antioxidant capacity (TAC) level in the samples was estimated by
measuring the TBARS level after Tween 80 oxidation.

Statistical analysis of the data obtained was performed by employing the mean =+
S.E.M. All variables were tested for normal distribution using the Kolmogorov-Smirnov and
Lilliefors test (p > 0.05). The significance of differences between the levels of oxidative
stress biomarkers (significance level, p < 0.05) was examined using the Kruskal-Wallis
one-way analysis of variance. The data were analyzed using a one-way analysis of variance
(ANOVA) using Statistica software, version 13.3 (StatSoft, Poland).

When TBARS levels were analyzed in the muscle tissue of rainbow trout after in
vitro incubation with aqueous extracts derived from roots and stalks of CM, very interesting
results were observed. The highest statistically significant increase in biomarkers of lipid
peroxidation after incubation of muscle tissue with extracts derived from both roots (232.56
+2.64 nmol-mg™ protein) and stalks (223.79 £ 2.3 nmol-mg™' protein) of CM collected from
urban areas compared to the control samples (196.72 + 1.34 nmol'mg™ protein) was noted.
There was an increase in TBARS level by 18.6% (p < 0.05) for root extracts and by 18.3%
(p < 0.05) for stalk extracts compared to the control samples. Similar results were observed
when analyzing TBARS levels after incubation of muscle tissue with extracts derived from
CM collected from rural agglomerations. A statistically significant change in the
concentration of lipid peroxidation biomarkers after incubation of muscle tissue with
extracts derived from both roots and stems [(223.97 = 1.45 nmol'mg” protein) and (223.71
+ 0.84 nmol-mg” protein) for root and stalk extracts, respectively] of CM collected from
urban areas compared to the control samples (196.72 + 1.34 nmol'mg™" protein). There was
an increase in TBARS level by 13.8% (p < 0.05) for root extracts and 13.6% (p < 0.05) for
stalk extracts compared to the control samples.

When we analyzed the levels of aldehydic derivatives of oxidatively modified
proteins, no statistically significant changes were observed after in vitro incubation of
rainbow trout muscle tissue with extracts derived from roots and stalks of CM collected
from both urban and rural areas. Levels of aldehydic derivatives of oxidatively modified
proteins were (13.25 + 0.33 nmol-mg™' protein) for root extracts derived from CM collected
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from urban agglomerations (increased by 5%, p > 0.05), while for stalk extracts were (12.11
+ 0.34 nmol'mg” protein), which was decreased by 5.5% compared to the control samples
(12.68 £ 0.16 nmol-mg™ protein). Similar results were obtained for extracts of CM collected
from rural agglomerations. The levels of aldehydic derivatives of oxidatively modified
proteins were non-significantly increased by 2% (p > 0.05) for root extracts (12.94 + 0.14
nmol-mg™ protein), while they were non-significantly decreased by 3% (p > 0.05) for stalk
extracts (12.54 + 0.13 nmol-mg” protein) compared to the control samples (12.65 + 0.16
nmol-mg™ protein).

Analyzing the levels of ketonic derivatives of oxidatively modified proteins, we
noted a statistically significant increase only in levels of ketonic derivatives (by 25%, p <
0.05) after in vitro incubation of muscle tissue with root extracts (15.51 + 1.3 nmol-mg’
protein) derived from CM collected from urban areas compared to control samples (12.4 +
0.62 nmol'mg’ protein). A non-statistically significant decrease (by 16%, p > 0.05)
compared to the control samples was recorded after incubation with stalk extracts derived
from CM collected in urban areas (10.4 + 0.94 nmol-mg” protein). The level of ketonic
derivatives of oxidatively modified proteins for extracts derived from roots of CM collected
from rural agglomerations was (13.48 + 0.5 nmol-mg™' protein), which was increased by 9%
(p > 0.05), while those for extracts derived from stalks of CM was (11.52 + 0.55 nmol-mg’’
protein) which was decreased by 7% compared to the control samples (12.4 + 0.62
nmol-mg™ protein).

The level of total antioxidant capacity (TAC) was significantly changed in the muscle
tissue of trout incubated in vitro with extracts derived from roots and stalks of CM collected from
rural agglomerations [(60.3 + 2.21 %) for roots extracts, (63.03 + 2.12 %) for stalks extracts)
compared to untreated samples (67.07+ 1.16 %), root extracts were the only ones to show a
statistically significant decrease in TAC level (by 10.1%, p < 0.05). Similarly, TAC levels were
altered in the muscle tissue of trout incubated with the extract derived from stalks and roots of
CM collected from rural agglomerations [(65.85 = 1.6 %) for root extracts, (61.26 £+ 5.48 %) for
stalk extracts) compared to untreated samples (67.07+ 1.16 %).

Thus, extracts derived from roots of CM collected from rural agglomerations caused a
significant reduction in total antioxidant capacity after incubation with muscle tissue of rainbow
trout in vitro. On the other hand, extracts derived from both stems and roots collected from urban
and rural areas resulted in statistically significant elevation of TBARS levels, while root extracts
enhanced protein oxidation in rainbow trout muscle tissue in vitro. In conclusion, the antioxidant
and pro-oxidant mechanisms of the extracts derived from CM in trout tissues will be further
studied in detail. The information obtained may be useful for the clinical use of plants in
medicine, veterinary medicine, and intensive aquaculture farming. Finally, these results support
the traditional use of CM for medicinal purposes.

Tkachenko H., Kurhaluk N.
EFFECT OF LEAD NITRATE ON THE LIPID HYDROPEROXIDE LEVELS IN
DIFFERENT ORGANS OF MALE RATS
Department of Biology, Institute of Biology and Earth Sciences, Pomeranian University in
Stupsk, Stupsk, Poland
Arciszewskiego 22b, 76-200 Stupsk, Poland

Lead-induced oxidative stress contributes to the pathogenesis of lead poisoning by
disrupting the delicate prooxidant and antioxidant balance that exists within mammalian
cells (Lima-Hermes et al., 1991; Monteiro et al., 1995). Production of reactive oxygen
species (ROS) is increased after lead treatment in in vitro studies. In vivo studies suggest
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that lead exposure causes the generation of ROS and alteration of antioxidant defence
systems in animals and occupationally exposed workers. The mechanisms for lead-induced
oxidative stress include the effect of lead on the membrane, DNA, and antioxidant defense
systems of cells. From low to high doses of lead exposure, there are different responses to
lead-induced oxidative stress in various target sites including lung, blood vessels, testes,
sperm, liver, and brain in epidemiological as well as animal studies (Hsu and Guo, 2002).
Lead has been found to produce a wide range of toxic biochemical effects, besides
behavioural dysfunction in man and experimental animals (Klassen, 1990). In the present
investigation, an attempt has been made to study the effect of lead on the lipid peroxidation
process in different organs of rats. We aimed to make clear whether lead could cause
damage to membrane lipids in different organs of rats. In this study, the liver, heart, brain,
kidney, and lung were used.

Male white rats (180-220 g) were used in the study. The animals (six per group) had
free access to food and water throughout the experiments. All procedures were done by
guidelines for the care and use of animals in scientific research. Rats were randomly
assigned into two groups. Group 1 (untreated control, n = 6) served as control and received
a daily dose of sterile normal saline solution for 30 days through an oral route. Group 2 (Pb
group, n = 6) received daily 3.6 mg lead nitrate/kg body weight suspended in distilled water
through an oral route. All drugs were freshly prepared. Tissues were removed from rats after
decapitation. One rat was used for each homogenate preparation. Briefly, organs (liver,
heart, kidney, brain, and lungs) were excised, weighed, and washed in the ice-cold buffer.
The minced tissue was rinsed clear of blood with cold isolation buffer and homogenized in a
glass Potter-Elvehjem homogenizing vessel with a motor-driven Teflon pestle on ice. The
1solation buffer contained 120 mM KCI, 2 mM K,CO;, 10 mM HEPES, and 1 mM EGTA; a
pH of 7.2 was adjusted with KOH.

The level of lipid peroxidation was determined by quantifying the concentration of 2-
thiobarbituric acid reacting substances (TBARS) with the Kamyshnikov (2004) method for
determining the malonic dialdehyde (MDA) concentration. Protein determinations were
performed according to the method described by Bradford (1976). Results are expressed as
mean + the standard error of the mean (S.E.M.). All variables were tested for normal
distribution using the Kolmogorov-Smirnov test (p>0.05). To find significant differences
(significance level, p < 0.05) between control and lead groups, the Mann-Whitney U test
was applied to the data (Zar, 1999). All statistical analyses were performed using
STATISTICA 13.3 software (StatSoft, Krakow, Poland).

Results of the current study revealed that exposure of rats to lead nitrate caused to
increase in TBARS levels in the liver by 71.5% (p < 0.05) and 48.3% (p < 0.05). In the
heart, lead exposure resulted in an increase in TBARS level by 35% (p < 0.05) in the rats
with LR to hypoxia. TBARS level was higher in the kidney and brain tissues of the lead-
exposed group with HR to hypoxia (by 45% and 94%, p < 0.05, respectively) compared to
controls. Oxidative stress has been implicated to contribute to lead-associated tissue injury
in the liver, kidney, brain, and other organs (Patra et al., 2001). Our study showed an
increase in TBARS content in the liver, heart, kidney, and brain tissue of rats exposed to
lead nitrate, suggesting an increase in lipid peroxidation in these tissues. These results are in
agreement with the study undertaken by Patra and co-workers (2001), who recorded an
increase in malonic dialdehyde (MDA) content in the liver and the brain of rats subjected to
subchronic exposure to lead for a period of four weeks. Pagliara and co-workers (2003)
showed that lead-induced liver hyperplasia was followed by apoptosis mediated by
oxidative stress in Kupffer cells. The group exposed to lead nitrate recorded no changes in
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TBARS content in the lungs compared to controls, suggesting that this may be due to the
short duration of the lead exposure.

The liver is the primary organ site for xenobiotic metabolism. In most cases, the
metabolic process 1s accomplished without injury to the liver itself, whereas many inorganic
or organic lead compounds are toxic that can cause liver injury (Mudipalli, 2007).
Accumulating evidence has shown that lead causes oxidative stress by inducing the
generation of ROS, including hydroperoxides, singlet oxygen, hydrogen peroxide, and
superoxide (Guilarte, 1997; Savolainen et al., 1998; Zhang et al., 2004; Sivaprasad et al.,
2004; Jurczuk et al., 2007). ROS could cause damage to DNA, proteins, and lipids within
cells, which resulted in tissue injury (Zhang et al., 2009). In toxic metal treated animals,
histological changes in the liver, such as structure damage, hepatocellular necrosis,
leukocyte infiltration, and massive hemorrhage, had been observed (Campana et al., 2003;
Jihen et al., 2008; Liu et al., 2010).

Recent studies indicated that elevation in the levels of severe oxidative stress
biomarkers could be observed in the liver of lead-treated rodents (Zhang et al., 2004;
Sivaprasad et al., 2004; Jurczuk et al., 2007). MDA and lipid hydroperoxides are oxidative
stress markers. Many studies reported that lead exposure induced an increase in MDA level
in the liver (Ghosh et al., 2009; Bhatt and Flora, 2009; Vicente-Sanchez et al., 2008;
Kebieche et al., 2009) and changes in the fatty acid composition of the membrane (Knowles
and Donaldson, 1990). It was deduced that lead-induced arachidonic acid elongation might
be due to the enhanced lipid peroxidation in the membrane because fatty acid chain length
and unsaturation are associated with membrane susceptibility to peroxidation (Lawton and
Donaldson, 1991). In our previous study, lead exposure led to a significant increase in
TBARS levels in rats with high resistance to hypoxia indicating lead-induced hepatic and
renal oxidative stress (Tkachenko and Kurhaluk, 2011; Tkachenko et al., 2014, 2016). In the
present study, levels of TBARS were markedly increased in lead-treated rat tissues as
compared with the controls, which indicated that lead exposure induced oxidative stress.

The authors are grateful to The Polish National Commission for UNESCO for
supporting our study.

Tkachenko H., Kurhaluk N.
DEVELOPMENTAL-INDUCED ALTERATIONS IN THE ANTIOXIDANT DEFENSE IN
THE SKELETAL MUSCLES OF SEA TROUT (SALMO TRUTTA M. TRUTTA L.)
Department of Biology, Institute of Biology and Earth Sciences, Pomeranian University in
Stupsk, Stupsk, Poland
Arciszewskiego 22b, 76-200 Stupsk, Poland

The sea trout (Salmo trutta m. trutta L.) has especially high economic and social
importance as a source for aquaculture, water management, recreational angling in both
freshwater and seawater, as well as the main source of protein in the human diet (Pedersen
et al., 2006; Dziewulska et al., 2008; Dal Bosco et al., 2013; Kurhaluk, 2019). Since the sea
trout is an anadromous fish, impacts of the freshwater and seawater factors coexist
(Debowski et al., 1999). Studies of the possibilities of the basic mechanisms for adaptation
of the trout organism during freshwater and marine migration are still important. In contrast
to research on the Atlantic salmon (Amundsen and Gabler, 2008), the basic mechanisms of
oxidative stress, aerobic and anaerobic metabolic status caused by changes in the existing
environments from freshwater to seawater and vice versa in sea trout populations are still
unexplained. Thus, our study aimed to evaluate developmental-induced changes in the
oxidative stress biomarkers, i.e. lipid peroxidation and antioxidant defences (superoxide
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dismutase, catalase, glutathione reductase, and glutathione peroxidase) in the skeletal
muscle growth in sea trout.

Stupia river is one of the best-known anglers rivers of Middle Pomerania. The Stupia
river belongs to the coastal rivers. The whole of its basin lies in the area of the Pomeranian
Voivodship (northern Poland). Stupia has the character of a mountain river, its sources are
located near Sierakowska Huta, 178 m above sea level. The middle course of the Stupia
river is located in the area of the Polanowska Upland, and the lower one is on the Damnica
Upland, the Stupsk Plain, and the Stowinski Coast. The river ends its course in Ustka city,
entering the Baltic Sea. The analysis allowed us to present the quality of water in Stupia in
the area of Stupsk city by the European standard EN ISO 8689-2 and the Water Framework
Directive as the first class of purity (Obolewski, 2010).

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, 1.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, and 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 the 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 Shupsk for providing logistic support for collecting the
samples.

The trout muscle tissue samples were homogenized in ice-cold buffer (100 mM Tris-
HCI, pH 7.2). Superoxide dismutase (SOD, E.C. 1.15.1.1) activity was assessed by its
ability to dismutate superoxide produced during quercetin auto-oxidation in an alkaline
medium (pH 10.0) by Kostiuk and co-workers (1990) method. Activity is expressed in units
of SOD per mg of tissue protein. Catalase (CAT, E.C. 1.11.1.6) 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 and co-workers (1988). Glutathione
reductase (GR, EC 1.8.1.7) activity was determined according to the colorimetric method by
Glatzle and co-workers (1974). Glutathione peroxidase (GPx, EC 1.11.1.9) activity was
determined by detecting the non-enzymatic utilization of GSH (the reacting substrate) at an
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absorbance of 412 nm after incubation with 5,5-dithiobis-2-nitrobenzoic acid (DTNB)
according to by the method of Moin (1986).

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). Statistical analysis was carried out in a double way:
biomarkers of oxidative stress were compared with those in each developmental stage of the
sea trout, while metabolism biomarkers were analyzed separately. The combined effect of
sex and developmental stages, as well as its significance (main effects), was compared with
the data of the oxidative stress and biochemical parameters separately. Differences were
considered significant at p < 0.05.

In the current study, the enzyme activities are associated with the first and second
antioxidant defense lines, namely SOD and CAT. The highest SOD activity was observed
for the smolts, males, and females of the adult group, and both males and females of the kelt
group. CAT activity (F7364 = 5.05, P = 0.000) exhibited a similar trend to SOD, i.e. a
tendency to decrease in the adult stage with subsequent restoration of enzyme activity with
the age and the development stages. We have also observed that the enzyme activities in the
muscle tissue associated with glutathione metabolism, i.e. GR (F7344 = 20.94, P = 0.000)
and GPx (F7,364 = 14154, P= 0000)

The highest activity of GR was observed for the parr and smolt development stages
with a subsequent distinct tendency to decrease in a statistically significant manner in the
males and females of smolt and spawner developmental stages, as well as the kelts. GPx
activity has shown an opposite trend to GR activity. GPx had both an age-related and
developmental-related tendency to increase its activity. It was noted that the reduced GPx
activity in the parrs, smolts and adults was statistical significantly increased in both males
and females of spawners and kelt forms.

Four different MANOVA tests confirmed the influence of the main factors, both the
sex and developmental stage, and a combination of these factors, on the formation of
antioxidant defense in the muscle tissue of sea trout. The SS test allowed us to draw the
following conclusions on the role of each analyzed parameter in the formation of the
integral model. These dependencies are presented as follows: TBARS > GPx > SOD > CAT
> GR. Such dependencies indicated the role of the GPx, SOD, and TBARS, used as
effective biomarkers of oxidative stress.

Thus, glutathione peroxidase in the muscle tissue plays a leading role among the four
antioxidant enzymes (SOD, CAT, GR, and GPx) in the different stages of trout
development. Oxidative stress has induced transformations in the functioning of the cellular
energy system generally characterized by a decrease in the succinic dehydrogenase activity
and an increase in lactate dehydrogenase activity, i.e. the key enzymes of aerobic- and
anaerobic-related metabolism in the liver and muscles. Similar metabolic alterations in these
organs (muscles, liver) often proceed via reversible processes of energy metabolism, as
energy is usually acquired in aerobic pathways in the liver and anaerobic pathways in
muscles (Hochachka and Somero, 2002).

Thus, the current study revealed the impact of the sex and different development
stages of the sea trout (parr, smolts, spawners, adults, and the kelt stage) on the effective
formation of adaptive oxygen-dependent mechanisms. Results of our study revealed a two-
fold higher TBARS level, and a lipid peroxidation level, in the muscle tissue of spawners
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and kelts compared to the first three stages of trout development (parr, smolts, and adults).
A stable developmental-related tendency towards an increase in lipid peroxidation in the
muscle tissue was observed. Glutathione peroxidase in the muscle tissue plays a leading role
in the different stages of trout development.

The authors are grateful to The Polish National Commission for UNESCO for
supporting our study.

Tkachenko H., Kurhaluk N.

BIOMARKERS OF OXIDATIVE STRESS IN VARIOUS TISSUES OF
FURUNCULOSIS-AFFECTED SEA TROUT (SALMO TRUTTA M. TRUTTA L.) FROM
THE BALTIC SEA BASIN
Department of Biology, Institute of Biology and Earth Sciences, Pomeranian University in
Stupsk, Stupsk, Poland;

Arciszewskiego 22b, 76-200 Stupsk, Poland

Furunculosis induced by motile aeromonads is a problem in the farming of salmonids
(brown and rainbow trout) and various other fish species in the Europe during last years.
Motile acromonads cause diverse pathological conditions that include acute, chronic, and
covert infections (Cipriano and Austin, 2011). The severity of the disease is influenced by a
number of interrelated factors, including bacterial virulence, the kind and degree of stress
exerted on a population of fish, the physiological condition of the host, and the degree of
genetic resistance inherent within specific populations. Motile aeromonads differ
interspecifically and intraspecifically in their relative pathogenicity or their ability to cause
disease. Pathological conditions attributed to members of the motile aeromonad complex
may include dermal ulceration, tail or fin rot, ocular ulcerations, erythrodermatitis,
hemorrhagic rot disease, and scale protrusion disease (Cipriano and Austin, 2011).

The current study aimed to examine the responses of oxidative stress biomarkers in the
various tissue (muscles, gills, liver, heart, milt/spawn) from healthy specimens of sea trout
(Salmo trutta m. trutta L.) and naturally furunculosis-affected trout sampled from the Stupia
river belonging to the Baltic sea basin where adult specimens are spawning (northern
Poland, Central Pomeranian region). Oxidative stress biomarkers (2-thiobarbituric acid
reactive substances as lipid peroxidation biomarkers, aldehydic and ketonic derivatives of
oxidatively modified proteins) 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 (control
group), as well as females of sea trout affected by furunculosis (study group), 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.

Lipid peroxidation level was determined by quantifying the concentration of 2-
thiobarbituric acid reactive substances (TBARS) according to Kamyshnikov (2004). The
rate of protein oxidative destruction was estimated from the reaction of the resultant
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carbonyl derivatives of amino acid reaction with 2,4-dinitrophenyl hydrazine (DNFH) as
described by Levine et al. (1990) and as modified by Dubinina et al. (1995). DNPH was
used for determining the carbonyl content in soluble and insoluble proteins. 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). Correlations between parameters at the set significance level
(p < 0.05) were determined by the regression method. Interactions were established by the
Spearmen ranks (Zar, 1999). All statistical calculation was performed on separate data from
each individual with STATISTICA version 13.3 (StatSoft, Poland).

Disturbance of the balance between the production of reactive oxygen species (ROS)
such as superoxide, hydrogen peroxide, hypochlorous acid, hydroxyl, alkoxyl, and peroxyl
radicals and antioxidant defenses against them produces oxidative stress, which amplifies
tissue damage by releasing prooxidative forms of reactive iron that can drive Fenton
chemistry and lipid peroxidation and by eroding protective sacrificial antioxidants
(Gutteridge, 1995). TBARS levels were significantly higher in the muscle tissues (by
8.87%, p = 0.001), gills (by 37.72%, p = 0.01), and liver (by 139.15%, p = 0.000) of males
with furunculosis compared to control group (healthy specimens). Decreased TBARS level
in milt to (282.2 = 41.37) nmol/mg protein in males with furunculosis against (756.31 +
85.67) nmol/mg protein in healthy trout was found. Decreased TBARS level in the gills (by
45.5%, p = 0.005) and increased TBARS level in spawn (by 179%, p = 0.031) of infected
females compared to healthy females was noted.

The oxidative modification of proteins by reactive species is implicated in the etiology
or progression of a panoply of disorders and diseases (Levine, 2002). Furunculosis induces
an increase of aldehydic derivatives of OMP in the muscle tissue (by 60.45%, p = 0.005), in
the liver (by 54.82%, p = 0.002), and in the heart (by 99.4%, p = 0.040) of infected males,
as well as their increase in the muscle tissue (by 126%, p = 0.000), liver (by 59.4%, p =
0.000), and heart (by 65.43%, p = 0.000) of infected females compared to healthy
specimens. Moreover, significantly higher levels of aldehydic derivatives of OMP in gills
(by 93.8%, p = 0.006) and lower in the milt (by 67.6%, p = 0.040) in infected males
compared to those females were found. The ketonic derivatives of protein oxidation in the
muscle, gills, and liver of males with furunculosis were significantly higher by 62.67% (p =
0.000), 90.1% (p = 0.005), and 48.05% (p = 0.000), respectively, than in values obtained
from healthy males. Similar increasing the ketonic derivatives of protein oxidation in the
muscle (by 78.4%, p = 0.000), liver (by 24.6%, p = 0.002), and heart (by 48.7%, p = 0.001)
of infected females compared to healthy females was noted. A significantly higher level of
aldehydic derivatives of OMP in the liver (by 24.5%, p = 0.002) of furunculosis-affected
males compared to those females was found. A significantly higher level of ketonic
derivatives (by 14.5%, p = 0.007) was in the cardiac tissue of infected females compared to
those males.

Regarding the total antioxidant capacity, furunculosis significantly decreased TAC
levels by 30% (p = 0.001) in the liver, by 47% (p = 0.000) in the heart, and by 39% (p =
0.006) in the milt of furunculosis-affected males, as well as by 20% (p = 0.040) in the liver
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.
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Skin ulcers can have many different etiologies, including infectious agents, toxins,
physical causes, immunologic causes, and nutritional and metabolic perturbations (Law,
2001). Lesions in fish are associated with a variety of organisms including parasites and
bacterial, viral, and fungal infectious agents. In addition, trauma, suboptimal water quality,
and other abiotic stress factors may result in the loss of homeostasis (Kane et al., 2000). In
recent years, skin ulcer epidemics have been either experimentally or epidemiologically
linked to exposure to a number of xenobiotic chemicals as well as biotoxins. Some of these
agents have led to serious concerns about the health of aquatic ecosystems (Noga, 2000).
Not only does skin damage occur via direct contact with toxins, but it may also be induced
indirectly by physiological changes that result from exposure not only to toxins but also to
other environmental stressors, such as pH and temperature extremes. The multifactorial
pathways that operate at the ecological and the organism levels as well as the nonspecific
response of the skin to insults make it very challenging to link epidemic skin ulcers to any
single cause in natural aquatic populations (Noga, 2000).

In conclusion, in both males and females, biomarkers of lipid peroxidation and protein
damage in the various tissue of furunculosis-affected trout showed higher values as
compared to healthy trout. Increased lipid peroxidation was observed in the muscle tissue,
gills, hepatic tissue, and milt of furunculosis-affected males. Aldehydic and ketonic
derivatives of oxidatively modified proteins were higher in the muscle, cardiac and hepatic
tissue, milt, and spawn of furunculosis-affected males and females. Total antioxidant
capacity was decreased, especially in hepatic and cardiac tissues of furunculosis-affected
males and females. This study encourages efforts to extend the knowledge of oxidative
stress biomarkers for the identification of Aeromonas-induced disorders and specific
responses of fish typical of furunculosis in salmonids.

The authors are grateful to The Polish National Commission for UNESCO for

supporting our study.

Zub A., Manko B., Manko V.
VIABILITY OF PANCREATIC ACINAR CELLS UNDER THE INFLUENCE OF
AMINO ACIDS IN HIGH CONCENTRATION
Ivan Franko National University of Lviv
Hrushevskyi Str., 4, 79005 Lviv, Ukraine
e-mail: vvmanko@Inu.edu.ua

Parenchymal necrosis is a major complication of pancreatitis, and a greater amount
of necrosis is associated with a worse prognosis. It is interesting that the severity of
pancreatitis in animal models is directly correlated with the degree of necrosis and,
inversely, with apoptosis. High doses of basic amino acids are widely used in animal models
of acute pancreatitis. Given the incomplete understanding of the amino acid mechanisms of
action on the pancreas, we investigated the effect of amino acids in high concentrations on
the viability of acinar cells.

Experiments were conducted on male Wistar rats weighing 250-300 g. A suspension
of isolated pancreatic acini was obtained using collagenase. Viable pancreatic acinar cells
were incubated in a CO;-incubator at 37 °C for 24 h. DMEM medium with glucose (10
mM) without pyruvate and glutamine was used as a control. In the experiments, amino acids
(Ala, Arg, Lys, Asp, Glu, Asn, Gln, His) at a concentration of 20 mM were added to this
medium. Fluorescence analysis was performed at 2, 4, and 24 h of incubation using an
Olympus IX73 microscope and a DP-74 camera. Hoechst 33342 was used to stain the nuclei
of living and dead cells. Cells were stained with ethidium bromide for additional
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confirmation of necrosis. Apoptosis was determined by nuclear chromatin compaction in the
early stages and nuclear fragmentation in the late stage. Fluorescence intensity was analyzed
using Imagel software. The probability of changes was determined by Student's t-test. DNA
of acinar cells was isolated after 24 h of incubation using guanidinium thiocyanate. DNA
fragmentation was determined using agarose gel electrophoresis.

It turned out that in 2 h of incubation in the control 11% of pancreatic acinar cells
died by necrosis, and the level of apoptosis was < 0,5%. The addition of the studied amino
acids to the incubation medium had no statistically significant effect on cell viability or
apoptotic processes. After 4 hours of incubation, the number of necrotic cells in the control
was 12%. Amino acids on the background of glucose did not affect the processes of
necrosis, compared to glucose. Under the influence of alanine on the background of glucose,
the number of cells in the early and late phase of apoptosis increased by 70% (P=0,03) and
219% (P=0,03), respectively, compared to the influence of glucose. The percentage of cells
in the early stage of apoptosis statistically significantly increased under the influence of
lysine by 94% (P<0,001) and asparagine — by 65% (P=0,05), compared to the control. The
presence of aspartic acid and histidine in the medium increased the number of cells in the
late stage of apoptosis by 208% (P=0,01) and 274% (P=0,02), respectively, compared to the
influence of glucose.

At 24 h of incubation, 25% of pancreatic acinar cells of rats died by necrosis in the
control. Addition of asparagine, aspartic and glutamic acid to the incubation medium caused
an increase in the number of necrotic cells to 43% (P<0,01), 42% (P<0,001) and 34%
(P<0,01), respectively. Arginine, lysine, and glutamine after long-term incubation (24 h) led
to necrotic death of 100% of the cells. The use of the DNA electrophoresis in agarose gel
confirmed DNA fragmentation according to the necrotic type. The most intense DNA
fragmentation was observed under the influence of arginine, lysine and glutamine.

Therefore, among the studied amino acids, glutamine, arginine and lysine have the
most toxic effect, which may be related to the high content of amino groups in these amino
acids. The role of glutamine in the development of necrosis in acute pancreatitis should be
investigated in more detail.
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PI310JI0I'TA POCJIMH
PLANT PHYSIOLOGY

ba3wk C., Kooniaenbka M.

JIOTABAHHS PIJIKOI'O ITOXKMBAHHOI'O CEPEJIOBUIIA SIK EOEKTHBHUI
METO/ IHIYKIIII POCTOBUX ITPOLIECIB ITPY MIKPOKJIOHAJILHOMY
PO3MHOXEHHI YEPEUIHI IN VITRO
JIvsiscokuul nayionanvHul yHieepcumem imeni leana @panka,
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: stasbazyuk(@gmail.com

Baziuk S., Kobyletska M. ADDITION OF LIQUID NUTRIENT MEDIUM AS AN
EFFECTIVE METHOD OF GROWTH PROCESSES INDUCTION IN MICROCLONAL
PROPAGATION OF SWEET CHERRY ROOTSTOCKS IN VITRO. The effect of adding
liquid nutrient medium (Quorin & Lepoivre - QL) with gibberellic acid (GA3) at three
concentrations (0,5 mg /1, 1,0 mg / 1 and 1,5 mg / 1) when added in the third week of
cultivation was studied on the medium for multiplication, and subsequent cultivation for
two weeks of in vitro shoots of sweet cherry rootstocks Gisela 5 and Gisela 6. It was shown
that the addition of 5 ml of liquid nutrient medium with 1 mg / I GA3 was the most
effective, with a high number of shoots obtained for further multiplication, in the case of
GA3 - 1.5 mg / | increased the number of shoots with necrotic manifestations and signs of
hyperhydration (vitrification), such shoots are unsuitable for further rooting or
multiplication. It is believed that the reason for this was the increase in humidity in the
container with plants, and the high concentration of GA3.

Yepemns coptiB Gisela 5 1 Gisela 6 (Prunus cerasus x Prunus canescens) € n1oBoJi
BAKJIMBUMHU COPTaMH POCIUH-IIAIIECN B YMOBaX KJIIMaTy 1 I'PYHTOBHX XapaKTE€PUCTHK
Vkpainu. 3araJlbHUMH OCOOJNMBOCTSMHM JAaHUX COPTIB € XapaKTepHa HHU3bKOPOCIICThH 1
3JTaTHICTh BXOJIUTHU B CTa/iI0 MJIOJOHOIIEHHS Ha PiK paHime Bix iHmux coptiB. Copt Gizella
5 copustiuBa OO0 TIMHUCTUX IPYHTIB, MOPO30CTiiiKa 3aBASKM YOMY HIAXOAUTH IS
BHUPOILYBaHHA B LEHTpaJibHIM 1 3axigHiil 4dactuHi Ykpainu. Gisela 6 crnpustinBa a0
CYMIIIaHUX IPYHTIB 1 KJIIMaTy LEHTPAJIbHOI Ta MIBJAEHHOT YKpaiHHU.

MeTtoro fociipkeHHs OyJ0 MOKpAaIEeHHS pOCTOBUX MOKA3HUKIB MPH 1HTEHCUBHOMY
MIKPOKJIOHAJIbHOMY PO3MHOXKEHHI JaHUX COPTIB YEpEllHl IUIAXOM JOJaBaHHS PIIKOTO
MOKMBHOI'O CEpeIOBUIAa B €MHOCTI 3 POCIMHAMHM HAa TPETbOMY THXKHI KYyJIbTUBYBAHHS.
CepenoBulle sike BUKOPUCTOBYBAJIOCh MICTHJIO HACTyHHHM ckiiaj: 06a30Be cepefoBHILIE —
QL (Qourin & Lepoivre) 3 pomaBanHsM Oenzo-amino mypuHy (BAII)0,5 wmr/m, mera-
tonomiHy (MT) 0,5 mr/n, iugonin-3-macnsaaoi kuciaotu (IMK) 0,1 mr/n, caxaposu 20 1/1 1
arapy 5,5 r/n. pH — 5,95. Jlng npuroTyBaHHs pIOKOTO TOKUBHOTO CEpeloBUIIA
BHKOPHCTOBYBAJIOCh aHAJOTI4yHE 0a30Be cepeaoBHINE O€3 M0JaBaHHS arapy 3 JOJaBaHHIM
rioepemnoBoi kucnotu (I'K3) y tprox konuentpauisx (0,5, 1,0, 1,5 mr/n). Exkcinantu npu
Bucaalmi Oymu posmipoMm 1-1,5cm 3 3-5 nucTkamu, 3a4uineHi BiJ Kajalocy Ta KIIITHH
cyMmHiIBHOI nipomidepartii. Pinke mokuBHE cepeoBUILEe BHOCHIIHN 3a JOTIOMOTOI0 CTEPUIIBHOT
CKJITHOI TIMETKH Yy KUIBKOCTI 5 M Ha eMHIicTh 00’emoM 400 mi, miamerpoM 6,5 cm i1
Bucotoro 12 cm. Ilicms pgonaBaHHS PIAKOTO IMOKMBHOTO — CEPEIOBHUINA, POCIUHU
KyJIbTUBYBAJINCh JOJATKOBO TMPOTATOM JBOX THXKHIB, MNpH Temmneparypi 22+1 °C,
¢dotonepiont 16 roguH, A OCBITJIEHHS BUKOPUCTOBYBaJIWChH cBiTiIoAiofHi sammu (3000
JIIOKCIB) XOJIOJHOTO OUIOTO CBiTJa. B KOHTpOJIBbHI 3pa3ku piJke MOXKUBHE CEPEOBHILE HE
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nonaBasiock. [licist 3aBepiieHHs KyJIbTHUBAIlli aHANI3yBaIM HACTYIHI MOKA3HUKH: JOBXKUHA
MaroHa, KUIbKICTh IaroHiB, KPaTHICTb MHOKEHHsI, BIJICOTOK KOHTaMIHOBAaHUX POCIIHUH,
B1JICOTOK ITaroHiB 3 HEKPOTHUYHUMU MPOSIBaMH Ta 03HAKaMH BITpU]iKallii.

OneprkaHi pe3ybTaT CBiIYaTh, PO 30UIBIIEHHS] POCTOBUX MOKA3HUKIB €KCILJIAHTIB
B SKi JIOJaBajoCh PiAKE cepeAoBHINE, 30UIBIICHHS TOBXWHU IMAaroHiB 1 1X KIIBKOCTI Y
EKCIUIaHTIB 000X COPTIB 1 KpaTHOCTI MHOXkeHHS. [lokazaHo, mo momaBaHHSA S5 MIJI PILAKOTO
noxkuBHOro cepefosumia 3 1 mr/m I'K3 BusBmiock HaiOuibiml e(pEKTUBHUM 3 BHCOKOIO
KUIBKICTIO OTPUMaHUX TMaroHiB IS MOJAIBIIOT0 KJIOHAIBHOTO PO3MHOXEHHA. Y BapiaHTi 3
I'K3 - 1,5 mr/a cnocrepiranu 30UIbIIEHHS KITbKOCTI MArOHIB 3 HEKPOTUYHUMU MPOSIBAMU Ta
3 O3HaKaMH rineprigparamii (BiTpudikarii), Taki IaroHU € HENPUJATHUMU JJIs1 KIIOHAJIBHOTO
PO3MHOKEHHS, BBaXAEThCSI, 110 MPUYMHOIO LIHOrO OyJO 30UIbIIEHHS PIBHS BOJOTOCTI B
€MHOCTI 3 eKCIUTaHTaTaMu, Ta BUcoka KoHIeHTparlis ['K3.

boiiko A., Pomanwk H.
JIIKAPCBKI POCJIMHU SK JIXKEPEJIO ITPOTUBIPYCHUX CITOJIYK
JIvsiscokuul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: annaboyko0708@gmail.com

Boyko A., Romanyuk N. MEDICINAL PLANTS AS A SOURCE OF ANTIVIRAL
COMPOUNDS. Today, the most common causes of diseases are viral infections, which
pose a great threat to humanity. Medicinal products of plant origin have a long history of
use in the treatment of respiratory infections. Plants are a source of biologically active
substances, such as flavonoids, tannins, alkaloids, terpenoids, essential oils and saponins,
which exhibit inhibitory effects against various types of viruses, in particular against SARS-
CoV-2. The aim of the work was to evaluate the antiviral properties of plants, characteristics
of their biochemical composition and mechanisms that allow resistance to viral diseases.

[1o6iuH1 edexTr TpaauLiHUX MpenapaTiB 1 3pOCTaHHS PE3UCTEHTHOCTI 0 HHX
CHOHYKaJIM /10 MOUIYKY MPUPOJHUX MPOTUBIPYCHUX IMpenapaTiB POCIUHHOTO MOXOKEHHS.
ditonpenapaty Oe3MeYHill, AEHIEBIN Ta MEHII TOKCHUYHI MOPIBHSIHO 13 CHHTETUYHUMU
npernapaTamMu — B IIbOMY, Ha AyMKY OaraThoX, iX ocHOBHa mepeBara. (Akrametal., 2018).
3acTocyBaHHS JIKaPCHbKUX POCIUH y (OpMI MOPOIIKIB 13 JIUCTS, BIABAPIB, HACTOIB Ta MacT
MpOTHU BipycHUX 1H(pekiH moaunu (rematuty C, repnecy, rpyily) BiioMe 37aBHa.

[IpoTuBipycHy [il0 MarlOTh YHCIEHHI BTOPUHHI METa0OJITH POCIUH, 30KpeMa
¢bnaBoHOiTM (PYTHUH, HECHEPUIUH, KBEPLETHH, Kemmedepon Ta amireHiH), TaHIHH,
TepreHoiny, ankanoinu, edipHi omii, canoniru (Jlebena Ta in., 1992; Mani, 2020). Ixus
aKTUBHICTh MPU3BOAUTH /10 1HTOYBAaHHS NPUETHAHHS Ta MPOHUKHEHHS BIpyCy, 1HT10yBaHHS
BipycHoi PHK 1 cunrte3y Oinka, 1HriOyBaHHS aKTHMBHOCTI KJIFOUOBUX BIPYCHHX €H3UMIB, a
TaKOX 1HII MEXaHI3MH, 30KpeMa, MPUTHIYEHHS BipyCy 3 KIITUHU Ta MOCWICHHS IMYHITETY
rocriogaps (Remali, Aizat, 2021).

@J1aBOHOIAM € OCHOBHOIO YaCTHHOIO MPOTHUBIPYCHUX 3ac00iB, 110 MPUTHIYYIOTH
E€H3UMaTUYHY aKTUBHICTb, 30KpeMa KCaHTUHOKCHUJIA3HY, Ca*"-AT®asny,
[IUKJIOOKCUTEHA3Hy, JIMOKCUTEHAa3Hy Ta anbro3opeaykrasHy (Wenzeletal., 2001). Bonu
3/IaTH1 MEPEIIKOKAaTH MPOHUKHEHHIO BIPYCY B KIIITHHY, OJIOKYIOUM KIITHHHI PElleNTOpH, a
TaKOXX TEPEeIIKOKATh Woro perutikamii Tta Tpancnamii (Mani et al., 2020). 3okpema,
KBEpLETUH (PYHKI[IOHY€ $K 1HTIOITOp BIPYCHOI 3-XIMOTPUIICMH-TIONIOHOI TpOTeasu
(3CLpro), sixa po3IIETUTIOE BEJMKI MOIMENTHAN Ha MEHII OUTKH 1 3a0e3meuye MOITupeHHS
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BipycHOi 1H¢ekii. JloBeIeHO BIUIMB KBEPLETUHY Ha aKTUBHICTH MaraiH-moaAi0Hoi mpoTeasu
(PLpro) (Park, et al. 2017).

EdexkTuBHICT TaHIHIB 0O0yMOBJE€Ha iXHBOIO 3JATHICTIO MOCTIHO HEOOOPOTHO
3B’sI3yBaTUCS 3 OLIKaMU KalcCuay, CynepKamncuay, 31 cneuu@iyHUMU BIpyCHUMH €H3UMaMU,
HEOOXIAHUMH Ui perulikauii Bipycy, ab0 3 HOBOCHMHTE30BAaHMMHU BIpYCHUMH OUIKamu, 1
MEepelKopKaT iXxHboMy po3MHOkeHHIo (Vilhelmova-Ilievaetal., 2021).

HemonaBHi 1oCiiKeHHS MTOKa3aIM, IO TEPIEHOINN 3HUKYIOTh BaXKKICTh Mepeodiry
3axBoproBaHHs SARS, mnepepuBatoun cunte3 PHK, 1 Takum uYumHOM mepemkomKaoyu
MIPOHUKHEHHIO BIPYCY B 3JI0POB1 KJIITHHHU.

Oco0nuBy aHTHCENTUYHY Ta Je31H(IKYyI0UYy poJib BUABIAOTH edipHi omi. EdipHa
OJlil JIETKO B3aemojie 3 gocdominigaMu TOABIMHOrO mIapy KIITUHHOI MeMOpaHu,
MOPYUITYIOYH BipyCHY 0O0JOHKY, TAKUM YMHOM HE J03BOJISIE TPUKPITLIIOBATUCH 10 KIITUHHU-
xa3sina. [loBeaena inriOitopHa nig edipHux ofii nporu 6aratbox PHK-BMicHUX Bipycis,
3okpema npotu SARS-CoV-2 (Das et al., 2021).

TakuM YMHOM, POCIMHU MOXYTb CIYTYBaTH XOPOIIUM JDKEPEIOM IPOTUBIPYCHHX
3ac001B 3aBJSKM HASBHOCTI B IXHIX TKaHMHAX IIMPOKOIO CIEKTPY O10JOTIYHO aKTUBHUX
MeTa0OoMITIB. AKTYyaJTbHUM 3aJIMIIAETHCS MOUIYK JOKAJIBHUX BUAIB POCIUH, MEPCIEKTUBHUX
IUI OTPUMAHHS BIATOBIIHOT JIIKAPCHKOI CHPOBUHMU.

Kaumap O., Koonieubka M.
POJIb BUILHOPAJUKAJIBHUX TTPOIIECIB Y ®OPMYBAHHI AJIAIITUBHOI
BIAIIOBIAI POCJINH TTPU 3ACOJIEHHI
JIvsiscokuul HayionanvHul yHieepcumem imeni leana @panka
syn. I pywescvkoeo 4, m. Jlveis, 79005, Ykpaina
e-mail: kachmarolga.2017@gmail.com

Kachmar O., Kobyletska M. THE ROLE OF FREE RADICAL PROCESSES IN
FORMING THE ADAPTIVE RESPONSE OF PLANTS TO SALINITY. The study of
molecular mechanisms of plant resistance to environmental stress is one of the most
important problems in modern experimental plant biology. One of the key reactions of
plants to the action of environmental stressors is the content of phytohormones, which
cancels the necessary function in growth, morphogenetic and adaptive processes. Salicylic
acid (SA), which is an endogenous phytohormone involved in the formation of plant
resistance to biotic and abiotic stressors, should be used for such compounds. Metabolic
adjustments caused by SA are important for the adaptation of plants to further stress. In
response to various stress effects in plant cells, there is an increase in MDA content, which
1s associated with the activation of free radical reactions under these conditions. Thus, the
content of MDA can serve as an indicator of the activity of oxidation processes caused by
oxygen radicals.

3acojeHHs] TPYHTIB € OJHMM 3 HAWMOLIMPEHIMUX NPUPOAHUX (aAKTOPIB, KU
ICTOTHO 3HMXKY€ BpPOKAMHICTh 3€pPHOBUX KYJIbTYyp y BcboMy cBITI. Llupokuil crnektp
¢13i070riYHUX 1 OI0XIMIYHMX 3MIH POCIMH BUKIMKAHUMA 3aCOJEHHSM, CIPUYHHIOE
3HMKEHHSI BOJHOIO MOTEHLIay B IPYHTOBOMY PO3UHMHI, 3MIHIOE€ 10HHY PIBHOBAry, 1HAYyKYye€
cnenudiyHi 10HHI edeKkTH Ta 30UIbLIEHHS HArpoMaJKEHHS AaKTUBHUX (OPM OKCHUIEHY
(ADO) (Kamran, 2020). AD®O mnocigaioTh 0COOIUBE MICIIE CEPEa CTPECOBUX METa0OJIITIB
(Konmynaes, 2010). JlocmimkeHHS MOJEKYJISIPHUX MEXaHI3MIB CTIHKOCTI POCIUH [0
CTPECOBUX BIUIMBIB HABKOJHUIIHHOTO CEPEJOBHILA € OJIHIEI0 3 HAMBAXKIUBILIUX MPoOIEM y
CydacHii eKCIepuMEeHTalbHIM Olosorii pociauH. KirouoBOI peakiliero pociuH Ha JIii0
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CTpecoBUX (PAKTOpIB JOBKLLIA € 3MiHA BMICTY (PITOTOPMOHIB, SIKI BIJITPalOTh BaKIUBY
GyHKIII0 B POCTOBHX, MOP(POTreHEeTHYHHMX 1 aJanTHUBHUX mponecax. J[o Takux cHoiayk
HaexuTh caninuioBa kucnora (CK), sxa Oyaydu eHIoOreHHUM (DITOrOPMOHOM, Oepe y4acTh
y ¢opMyBaHHI CTIHKOCTI POCIWH A0 OIOTMYHUX Ta ablOTUYHHUX CTpecopiB. BcraHoBIEHO,
mo CK BruuBae Ha reHepyBanHss ADO, akTUBHICTh (PEPMEHTIB aHTUOKCUAAHTHOT CUCTEMHU.
BaxxnuBe 3HaueHHs Uil aganTallii pocvH J0 MOJANbIINX CTPECOBUX HABAHTAXXEHb MAIOTh
nepedynoBu Metabomizmy, 3ymoBieHi CK. (Mamenko Tta iH., 2010).

Tomy meToro Hamoi po60oTH OyJIO HOCHIAUTH KUTHKICTH MajJOHOBOTO IUAIBACTINY
(MJIA) y TkaHMHaX MIIEHULII Ta IPOaHaIi3yBaTH HOro BIUIMB HAa POCIMHHHUM Oprani3m 3a il
3aCOJICHHS Ta camnuioBoi KUCIoTH. O0’exkToM nociikeHHs Oyna nmenuns. [lonepennso
HACiHHS 3aMOYyBalM Yy BOJAl (KOHTpOJIb) Ta po3uMHi caminuioBoi kuciaotru (0,05 mMM)
(mocmia) yrnpoaoBK TPhOX TOAMH, TTOTIM IIPOPOIIYBAIH 32 3arajJbHOMPUIHATOI0 METOIUKOIO
B TepmocTaTi. Ha 3-Ti0 100y mpopocTku mepecakyBajid B TOPLIMKH HepiiToM. Pociunu
nonuBanu BogHuMu po3unHamu NaCl (0,1 M; 0,22 M), y KOHTpOJIbHI BapiaHTH BHOCHJIU
nokuBHUM po3unH Kooma. MopdomMeTpuuHi MOKa3HUKM BU3HAUYAIM 32 CTaHAApTHUMHU
Meronamu. Bwmict MJIA Bu3Hauanum CcHeKTpOPOTOMETPUYHO. YCI EKCIIEpUMEHTH
3IIACHIOBAJIA Y TPUKPATHINA MOBTOPHOCTI.

I3 30utbmenHsam kounenTpaili NaCl y cyOcTpaTi 3HaYHO CIOBUIbHIOETHCS IIBUIKICTH
POCTY KOpEHIB Ta MaroHiB JOCTIHKYBAaHMX POCIIMH MO0 KOHTpoJto. HaltHmk4l moKa3HUKH
Oynu 3adikcoBaHi y Tpymi MPOPOCTKIB, A€ AJIs 3aMOYYBaHHS BUKOPMCTOBYBAJIU BOAY, a IS
nonmuBy — 0,22 M Bomumii po3unH NaCl. CrioBUTbHEHHSI POCTY TAaroHiB 3a YMOB COJIbOBOTO
cTpecy Moxke OyTH cnpuuuMHeHe OaratbMa (akrtopamu. Hampukian, croBUIBHEHHSM pOCTY 1
MOJUTY KJIITMH MEPUCTEMH uepe3 IHTIOyBaHHS iXHbOTO METAa0odi3My 1 3MIHM Y CTPYKTYpI
kmituHHOI cTiHku (Fan, 2004) V BiamoBine Ha pi3HI CTPECOBI BIUIMBU Y KIITHHAX POCIUH
BiIOYBaeThCsl 30UThIIEHHST BMICTY MJIA, 110 TOB’S3aHO 3 aKTHMBALIEIO BIIBHOPAIUKAIHLHUX
peakuii. Takum ynHOM, BMICT MJIA MOXe CIyryBaTH MOKa3HUKOM aKTUBHOCTI OKUCITIOBATEHUX
MPOILIECIiB, 3yMOBJIEHUX KucHeBUMH paaukanamu ([lanac, 2006) .Came ToMy MM JOCTIIMIN SIK
3MiHIO€ThCST BMICT MJIA y pocnun mmenuii 3a fmii 3aconeHds. HaiBumuit Bmict MJIA
CIOCTEpIraBcs B MMaroHax MIIEHUI Y AOCIIAHIN Tpymi pOCIHH, Ui 3aMOYYBaHHS HACIHHS SKHUX
BUKOPUCTOBYBAJIM TUCTWIIAT, a Juid noiuBy - 0,22 M Boguuit po3unn NaCl Ha ¢a3i 1 mucrtka.
BcranoBnena mpsima 3anexHicTb MK KoHueHTpaiiero NaCl 1 Bmictrom MJIA y TkaHumHax
pociuH. Konnenrpanist MJIA HecyTTeBO 3MiHIOBaiacs Ha BCiX ¢a3ax pocTy y AOCHiAHIN rpyri
pOCIUH, JUI 3aMOYyBaHHS HaciHHA sikuX BukopuctoByBanu CK, a ans momusy 0,1 M BoguHumit
posuun NaCl. IIpu 3actocyBanni CK kiibkicte M/IA Oyia MeHIIIa 111010 KOHTPOJTIO.

OT1xe, HA OCHOBI1 pe3yJIbTATIB MPOBEACHUX JOCIIIKEHb, MOKHA 3POOUTH BUCHOBOK,
o CK mo3uTUBHO BIUIMBA€E MeTabo0Ii3M POCIUH 32 YMOB COJBOBOTO CTPECY, 3MEHILYIOUU
yrBOopeHHd MJIA. CK Mae cTpecnipoTeKTOpHY 110 Ha POCIUHU 32 IIUX YMOB.

HleBuyk O., Beinuko O., [Tanyna O.
BUKOPUCTAHHS B3AEMO/II 3 TPUBOM TUBERMELANOSPORUMJIJIA
OIITUMI3ALIl POCTOBHMX ITPOLIECIB POCJIMH OI'IPKIB I TOMATIB
JIvsiscokul HayionanvHul yHigeepcumem imeni leana @panka
syn. I pywescvkoeo, 4, Jlvsie 79005, Ykpaina
e- mail: olga26schewthyk(@ubkr.net

Shevchuk O., Velychko O., Patsula O. USE OF THE INTERACTION WITH THE
TUBER MELANOSPORUM FUNGUS FOR OPTIMIZING THE GROWTH PROCESSES
OF CUCUMBER AND TOMATO PLANTS.A positive effect of mycorrhization by the
fungus Tuber melanosporum on the initial stages of growth of cucumber and tomato plants
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was established. At the same time, mycorrhization of 7. melanosporum had a positive effect
on the area of the assimilation surface of the studied plants, as well as an increase in the
content of photosynthetic pigments of cucumber and tomato plants, the analysis of the of
dry matter mass of cucumber and tomato plants showed that the effect of mycorrhization by
the 7. melanosporum fungus on the initial stages of plant growth was positive.

I'octporo po0IEMOTO0 ChOTOJICHHS € 3a0e3MneUYeHHS HaceJIeHHS
CIJIbCBKOTOCTIOIAPCHKOI0 MPOAYKITIEI0, 1 30KpeMa — POCIMHHOK. BUPOOHUKH MOCTIHHO
IIYKalOTh NUISXIB MIABUIIEHHS BPOXKAMHOCTI OCHOBHUX CUIBCHKOTOCTIONAPCHKUX KYIBTYD.
OcHOBHHMI HUIAX MIABULIEHHS iXHBOI BPOKAMHOCTI — BHECEHHS Y IPYHT MiHEpaJbHUX
€JIEMEHTIB, aje, Mo-Meplle, e JI0poro, a mo-apyre, 3 MiHEpaJIbHUMU JTOOpUBAMH Y TPYHT
BHOCAIThCA 3a0pyIHIOIOUI pedoBUHU. [[00poro anbTepHATUBOIO TYT MOXe OyTH IepexiJ Ha
OpraHiyHi TEXHOJIOTIi, 3aCTOCYBaHHS SKUX 3a0e3medye He JIMIIe IiJABUIICHHS
MPOAYKTUBHOCTI POCIIMH, aje W obepirae €KOCHCTEMH, MOJIIMIIYE IXHIO CTPYKTYypy. Sk
BapiaHT TaKOi TEXHOJIOTIl PO3TJISJAEMO OINTHMI3AII0 POCTOBUX TIPOIECIB POCIHH 3a
paxyHok ¢hopMyBaHHS MIKOpH3U, 00 B3a€MOJIsl 3 TpUOAMH € BUTIIHOIO SIK Ui POCIUH Ha
yCIX eTamax IXHbOTr0 OHTOT€HE3Y, TakK 1 JijIsi O10Tre0I[eHO3Y 3arajioM.

3 1i€l0 METOI0 AOCHIKYBaIM MOXIHMBICTH (POPMYBaHHS MIKOPH3U Ta ii BIUIMB Ha
POCTOBI IIPOLIECH OBOYEBUX KYJIBTYpP — POCIHMH OTIPKIB Ta TOMATIB. Y SKOCTI MIKOOIOHTY
obpano r1pubd Tprodens uopuuit (Tuber melanosporum Vittadini, 1831). V¥V pobori
JOCTIXKYBaJIu JTOBXXHHY KOPEHIB , KUIbKICTh OIYHMX KOPEHIB Ta BUCOTY NAaroHiB POCIUH
OTIpKIB Ta TOMAaTIB Ha [IOYAaTKOBMX e€Talax OHTOTeHe3y 3a YMOB MIKOpHU3alii
T. melanosporum. Bu3zHauanu miomly acCUMUISLIRHOT MOBEPXHI Ta BMICT (POTOCUHTETUUHUX
MICMEHTIB POCJIMH OTIpPKIB Ta TOMAaTiB Ha IOYAaTKOBUX e€TamaX OHTOTEHE3y 3a YMOB
Mikopu3auii 7. melanosporum Y po0OOTI BU3HAUAIM Macy CyXOi peYOBHUHHU POCIHH OTIPKiB
Ta TOMaTiB Ha TOYAaTKOBUX €Tarax OHTOTE€HE3y 3a YMOB Mikopuzallii 7. melanosporum.

Jns  mikopusarii rpubom Tuber melanosporum BUKOPUCTOBYBAIH TOOPHUBO
«MikoBiTam». ['oTyBanu po3BeneHHs BuxigHoro poszuuny 1/10. IlinroroBneHuil po3uuH
BHOcwIM y yamiku [letpi Ha ¢inbTpyBanbHuil mamip. Y yamku Iletpi 3 po3unHOM, KU
MictuB 1. melanosporum, noMillajJid TMONEPEIHbO MPOCTEPUIII30BaHI HACIHMHHU OTIpPKiB
coptry «®DeHikc» Ta ToMmaTiB copty «bertamokce». Yamku 3 MIKOpU30BAaHUM Ta
HEMIKOPU30BAaHUM HACIHHAM 3aiuiiaid Ha 12 roauH y TepMocTarti 3a temrepatypu 24°C.
['pynt nepen MOCIBOM HACIHHS CTepUJIi3yBaly, 100 no30yTucs
I'PYHTOBOI MIKpoOiOTH (IPYHT HE MICTUB HeMaron). s 1poro HOro mnpoxaproBaid y
cymmibHiM madi 3a temneparypu 200 °C ympomox 3 roaun (Axynos, 2012). Poctosi
nmapaMeTpud pPOCIWH BHU3HAYaId MOPGOMETPUYHO, BHU3HAUCHHS TUIONII ACUMUISIIIHHO1
MOBEPXHI JIUCTKOBUX IJIACTUHOK 3/IIMCHIOBAIM BITHOCHUM BaroBuM meToaoM (Pomaniok Ta
iH., 2005). Macy cyxoi pe4oBWHH, BHU3HAYaJIM METOJOM BHUCYIIYBaHHS POCIMHHOTO
matepiaty (Pomaniok Ta 1H., 2005). BwmicT mnirMeHTiB (OTOCHHTE3y BH3HAYAIU
cnektpodoromerpuyno (Pomanrok Ta iH., 2005)

BcranoBneHo mno3uTMBHUI BIUIMB Mikopu3alii rpubom 7. melanosporum Ha
MOYAaTKOBI €Talmu pOCTY POCIHH OTipkiB 1 TomaTiB. BogHouac wmikopu3aiis
T. melanosporum TMO3UTHBHO BIUTMBAJIa HA IUIOILY aCUMUISIIIHHOT TOBEPXHI AOCIIHKYBaHUX
POCIIUH, a TaKOXX Ha 30UIbIICHHS BMICTY (POTOCMHTETHYHHUX MITMEHTIB POCIHH OTIPKIB 1
TOMATIB; aHaji3 MacHh CyXOi PEYOBMHM POCJIMH OTIPKIB 1 TOMATIB IOKa3aB, 110 BILJIUB
Mikopu3auii rpudom 7. melanosporum Ha IOYATKOBI €Talld POCTY POCIUH OYyB MO3UTHUBHUM.
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