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BIOJIOTTYHA TA EKOJIOT'TYHA OCBITA
BIOLOGICAL AND ECOLOGICAL EDUCATION

Amnapiiiuyk (Pagum) H., I'vo3aiii C.
BUBYEHHS BIOJIOITI JIIOJAUHU YYHAMM CEPEHBLOI IIIKOJIN
3ACOBAMM JUCTAHLIMHNUX PECYPCIB
Ooecvruii HayionanvHuil yHieepcumem imeni 1. 1. Meunuxoea
eyn. [eopancvka, 2, Odeca, 65082, Vrpaina
e-mail: radysh1998@ukr.net
Andriichuk (Radysh) N., Gvozdii S. STUDY OF HUMAN BIOLOGY BY SECON-
DARY SCHOOL STUDENTS BY MEANS OF REMOTE RESOURCES. The article identifies
the features, differences, effectiveness of distance learning in today’s conditions. Examples of
distance resources in the study of human biology in secondary school are given: TeamLabBody,
FlorAnimal, etc.

JocmigHukn Ha3WBAlOTh TaKi IepeBard JUCTAHNIHHOTO HABYAHHS: THYYKICTH —
MOXJIMBICTh BHKJIAIAHHS Marepialdy Kypcy 3 ypaxyBaHHSIM ITiITOTOBKH, 3AiOHOCTEH YYHIB.
Ile mocsraeTbcs CTBOPEHHSM ANBTEPHATUBHHUX CaWTIB IS ONEpKaHHA OUIBII JeTanabHOI
abo momarkoBoi iH(popMamii 3 HE3PO3yMUIMX TeM, a TaKOX HU3KHA IHTaHB—IIIKa30K TOIIO;
aKTyaJbHICTP — MOXJIUBICTh YNPOBAPKEHHS HOBITHIX NENArori9yHUX, IICHXOJOTIYHUX,
METOAWYHHAX PO3POOOK; 3pyUHICTh — MOXIIMBICTh HaBYaHHS Yy 3pyUHHUI Hac, y MEBHOMY MiCIi,
3100y TTS OCBITH O€3 BiJPUBY BiJ OCHOBHOT POOOTH, BiICYTHICTh OOMEKEHB Y Yaci ISt 3aCBOECHHS
Marepiany; MOIYJIbHICTh — PO3OMTTSI MaTepially Ha OKpeMi (DYHKIIOHAJIbHO 3aBEpILICHI TEMH,
SIKi BUBYAIOTHCS Y MIpY 3aCBOEHHS 1 BIJIIOBIIAIOTH 34I0HOCTSIM OKPEMOTO CTYAEHTa YH IPYIH
3arajioM; MOXJIMBICTh OJHOYaCHOTO BHUKOPHUCT@HHS BEJIMKOTO O0CATY HaBYaJIbHOI iH(popMaii
Oy/b-sIKOIO KUTBKICTIO y4YHiB; OLJIBIIII MOKIIMBOCTI KOHTPOJIIO SIKOCTI HABYaHHS, SIKi ITepe10adatoTh
MIPOBEICHHS IUCKYCii, 4YaTiB, BUKOPHUCTAHHS CaMOKOHTPONIO, BiJICYTHICTh HCHXOJOTIYHHX
6ap’epiB; BINCYTHICTH reorpaivHUX KOPIOHIB JUIS 3100YTTS OCBITH. 3a3Ha4MMO, IO TEPMiH
«IUCTAHIIIIHI pecypc» BH3HAYCHO K PECYPCH, IO MICTSTHCS Y BiIaJICHI CHCTEMI, ajie MaloTh
OyTu mocTymHi nokaibHil cuctemi (bepHanckuii, 1997).

€ Oararo pimeHs Uil CHCTEM TUCTAHIIITHOTO HABYAHHS PI3HMX HABYANBHHX IPEIMETIB,
BIIMIHHMX 3a TEXHIYHAUMH MOXJIMBOCTAMH, HASABHICTIO 1 pIBHEM CKJIAOHOCTI pi3HUX
($yHKIIOHATFHUX KOMIOHEHTiB. OKpeMoi yBaru 3aciIyroByIOTh JUCTAHIIIHHI peCcypcH, SKi MOXKHA
3aCTOCYBATH ITiJ] YaC BUBYCHHS O10JI0TI1 JIFOMUHU.

TeamLabBody — nepiunii oHnaiiH-101aTOK, y SKOMY po3MilieHi 3D-Mozeni Tiia IoauHu, 3a
JIOTTOMOTOIO SIKOTO MOYKHA BUBYATH aHATOMIt0, (hiziosorito. Ileli moaaTtok qae 3MOTy «IOIIYIIaThY
TIJIO JIFOIMHM Ta BiUyTH BCl Horo ocobmuBocTi. [lonarok cTBopeHuit Ha ocHOBI aHami3iB MPT,
CTPaBXHIX TUI11XHIX (yHKIIH B peanbHOMY daci. [Iporpama Oynie koprcHa i BuB4eHHs «bionorii
JIIOJIMHUY y 8-My KJ1aci Ta CTy/IleHTaM PUPOJAHUYUX 1 MEINYHUX (aKyIbTeTiB. FlorAnimal — cailt
i3 po3poOKaMu OHJIAHH-TECTIB 3 010JIOTIi pi3HOTO XapakTepy Ta piBHs ckiaamHocTi. el pecype
BYMTEJb MOYKE BUKOPUCTATH JIJIsl IEPEBIPKY 3HAHB YYHIB IiJl YaC OHJIAHH-YPOKY, & YUHI MOXKYTb
CaMOCTIHHO 3[IIHICHIOBAaTH MEPEBIPKY CBOIX MOXIJIMBOCTEH 1 SIKICTh 3aCBOEHHS HOBOTO Marepiay.
Kahoot! — naB4yanbHa nporpama, 10 CKIaAaeTbes 3 irop. TyT MoXKHA 3pOOHMTH CEepilo 3ariTaHb
3 KilbKOMa BapiaHTamu BiamoBijei. dopMar i KiJbKICTh 3aluTaHb 3aleXkarb BijJ aBTopa. €
MOJKJIMBICTh TOJIABATH Bico, 300paxkeHHs Ta aiarpamu (OmmaiiH-pecypeu, 2020).

BuCHOBOK: y NUCTaHIIWHOMY HaBYaHHI JUTHHA Ma€ MPOWTH HUIAX BiJ| CIPUHHSATTS
iHpopmanii 10 11 po3yMiHHS, 3amam’sITOByBaHHS, MOXJIMBO, BiTBOPEHHS, BUKOPHCTAHHS Ha
pizHuX piBHAX. CHcTeMa MUCTaHLIHHOTO HABYaHHS MOXKE | NOBHHHA 3aifHATH CBOE MiCIe B
CHCTEeMI OCBITH, OCKIJIBKHM 3a TpaMOTHOI ii opraHizaiiii, BoHa 3a0e3neuye sSKiCHI 3HaHHS, L0
BI/INIOBIIafOTh BUMOTaM CYy4YacHOTO CYCITLIbCTRA.


mailto:radysh1998@ukr.net
http://www.teamlabbody.com/
http://www.floranimal.ru/
https://kahoot.com/

-12 - “Monogp i noctyn Gionorii”, JIbBiB, 19-21 kBiTHA 2021 p.

AnyneBuy I'., I'opOyainceka C.
®AXOBI KOMIIETEHIII MATICTPIB TEHETUKIB

Jlvsigcokutl HayionaneHull yrigepcumem imeri leana Opanka
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: vira_b87@ukr.net

Apunevych H., Gorbulinska S. PROFESSIONAL COMPETENCIES OF MASTERS OF
GENETICS. The Master of Biology for further pedagogical activity must master the main com-
petencies, one of which, integral competence is the ability to solve problems and issues related to
the biological sciences, as well as to have knowledge that is on the border of subject areas. The
main professional competencies of masters of biology should also include professional skills,
pedagogical skills, pedagogical techniques. The integrative qualities of a teacher must realize
personal potential in creative pedagogical activity, improvement of experience, continuous edu-
cation.

CrninpHOTa NenaroriB 3 ychboro CBITY B)K€ BH3Hala HEOOXiJAHICTh HaBYaHHS BIIPOJOBXK
YCBOTO JKUTTS Ta HEOOXIMHICTh MOCTIHHOTO Mepervisiy i OHOBJICHHS CKIaI0BUX HpodeciitHux
KomreTeHw il BukianaqiB. [IpodeciiiHa KOMIIETEHTHICTh — OlHA 3 HEOOXIHUX XapaKTEePUCTHK
¢dbopmyBanHs mpodecioHai3My Tiemarora, I¢ O3HaKa IICBHOTO pIiBHSA #HOro mpodeciitHol
MaiCTepHOCTI Ta pe3yibraT NpoQeciiHOl MiJrOTOBKM B CHCTEMi Oe3lepepBHOi OCBITH.
Lle inTerparuBHa SIKICTh BHKJajga4a, sKa MPOSBISETbCA Yy piBHI Horo mpodeciiiHoi ocBiTH,
TOTOBHOCTI JI0 peajizanii 0coOMCTICHOTO MOTEHIay I1iJ] Yac TBOPYOI IeAaroriyHoi AisuIbHOCTI,
BIOCKOHAJICHHI JIOCBiJly Ta NMparHeHHi 1o Oe3lepepBHOi caMOOCBITH. Lle MOHATTS pPO3yMilOTh,
SIK KOMIUIEKC OCOOMCTICHHMX BJIACTUBOCTEH 1 MPaKTUYHUX YMIHb BHKJIajada, L0 Ja€ 3MOTy Ha
BHCOKOMY PiBHI OpraHi30ByBaTH HaBYAIbHO-BUXOBHUH IPOLIEC y Cy4aCHOMY OCBITHBOMY 3aKJIali.

Marictparypa Jla€ MOXJIMBOCTI OUIBII ITOBHO MPOBECTH IuBepcHdikaiito npogeciinoi
OCBITH, PO3MIMPUTH BapiaTHBHICTh IIATOTOBKM BHUIYCKHUKIB IO HAyKOBOi MisUTHOCTI B
acmipaHTypi, 3IIACHIOBATH HAyKOBO-TIPHUKJIAJHI JOCHIDKEHHS, OIEPAaTHBHO BKIIOYATHCS B
HayKOBO-J0CIiTHI MPOEKTH. BUITYCKHHK BUIIIOT IITKOJIM Ma€ MOYJIMBOCTI MOJATBINOT ITeIaroTiyHO1
JISUTBHOCTI, @ JUIS LOTO Ma€ OBOJIOAITH TOJOBHMMH KOMIIETEHIIISIMH, a caMe: iHTerpajibHa
KOMIIETEHTHICTh — 1l¢ BMIHHSI BUPIIIYyBaTH IOCTAaBJICHI 3a[a4i Ta MUTaHHS, [I0 CTOCYHOTHCS
610JI0T1YHMX HAYK, & TAKOXK BOJIOIITH 3HAHHSIMH, SIK1 JIE)KaTh Ha MEXI TPEeAMETHUX rany3ei. Jlana
KOMITETCHTHICTh Tiepen0avae MpoBeICHHS Pi3HOMAHITHUX TOCIHIIKEHb, 3MIHCHCHHS IHHOBAIIN
y CBOilf OCBITHIN ¥ eKCIIEPHIMEHTANbHIN AISIIFHOCTI Ta BMIHHS CaMOCTIHHO aHai3yBaTH Di3Hi
MacuBH HeoOXimHO1 st poboTH iHdopmarii.

HoBuii piBeHb OCMHCIICHHS METOMOJOTIUHUX MMiJXOMIB /10 MMEAArOTIYHUX MPo0IieM 3po0HB
MOXKJIMBUM PO3IVISA]] KOMIIETEHIII BUKJIaJadiB BUIIOT KON Y TPHOX MPOQECiiHUX IUIONIHAX
iXHBOI MISIIBHOCTI: akaJeMiuHii, mnpodeciiiHO-IeNaroriytii 1 CcomiaabHO-0COOUCTICHIM.
[IpodeciitHe caMOBIOCKOHANICHHS BHKJIANada € HEBiI €MHOIO CKJIAIOBOIO HOTO MisIIBHOCTI,
OCHOBOIO OCOOWCTICHOTO PO3BHTKY KOMIIETCHTHICHOTO IOTEHIIially Ta CIOCOOOM peaizartii
OCBITH «HAaBYaHHS BIPOIOBK KUTTS».

CyvacHuii cTaH po30yZ0BH CTyTIeHeBOT OCBITH B YKpaiHi, 30KpeMa Ha piBHI (pyHKIIIOHYBaHHS
Maricrparypu, CTaBUTb Ha TOpSIOK JAeHHWH (OpMyBaHHS HOBOI TIeHepalii HayKoBO-
JOCIIJHAIILKOTO Ta HayKOBO-IIEJaroriYyHoOro MepcoHaly BHIIOI IIKOJIM, KOHKYPEHTO3/IaTHOTO B
YMOBax HaI[lOHAIFHOIO il €BPOIEHCHKOr0 PHHKY OCBITHIX MOCHYr. barato cymepedok TpHBae,
II0/I0 TOTO, SIKWH K€ BiH Ma€ OyTH — XOPOIINi BUITYCKHUK MaricTparypu. Criepiry — 1e 3BiCHO
OCOOUCTICTh 13 BHCOKMM piBHEM mNpodecioHali3My y CBOIl CIpaBi, siKka BMI€ 1HHOBAI[iHHO
MUCJIMTH, JJIs SIKOT XapaKTepHa eMOlliifHa Ta rpoMaJiTHChKa 3piticTh. BUIIyCKHHMK MaricTparypu
— 11 JIFOJIHA BCHOTO CBITY, IKa Ma€ 0e3JIi4 MOMKJIMBOCTEH 1 MAKCUMAIIBHO TX BUKOPHCTOBYE.


mailto:vira_b87@ukr.net
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Byuuk H.. Pomaniox H.
3ACTOCYBAHHS MOBUIBHUX JTOJATKIB Y BUKJIAJJAHHI BIOJIOT T

Jlvsigcokutl HayionansHull yrieepcumem imeri leana Opanka
syn. I pyuwescokozo, 4, m. Jlvgis, 79005, Yxpaina
e-mail: Natalia.butsyk@Inu.edu.ua

Butsyk N., Romanyuk N. APPLICATION OF MOBILE APPLICATIONS IN TEACH-
ING BIOLOGY. Every year the possibilities of using mobile devices increases, the list of edu-
cational mobile applications that should be used in the study of the cycle of exact and natural
sciences is growing. Among the Ukrainian-language applications for teaching biology is a mobile
application “Botany. Terms. Concepts. Personalities”, “Human Anatomy” and others. Also, there
are many applications in English. An important task today is the development of Ukrainian-
language applications for teaching biology, as well as methods of their use in lessons, taking into
account the age of students.

HesBaxkaroun Ha BCi Hemousiku, moB’sizaHi 3 mnangemieto Covid-19, ns curyaumis
3anpoIOHyBajla HOBUIl JOCBIJ 1 CHOHyKalla OCBITSH 0 TOIIYKY HOBHX NEPCHEKTUBHHUX (opm
HaB4YaHHS. 3100yBadi OCBITH MalOTh 3MOTY BYMTHCS 3 BHUKOPHUCTAHHSM LIKaBUX MOOUIBHHX
JIOJATKIB, IPOTpaM Ta IHTEPHET-KYPCiB, TOYMHAIOYH BXXE BiJ] TIOYATKOBOI IMIKOIH. ICHY€e BenuKuit
MTOTEHITialT BUKOPUCTAHHSA MOOUTPHUX NMPHUCTPOIB I TpaHcOpMaIlii TOro, SK MH BYHUMOCH i
HABYAEMO, IIEPETBOPEHHS TPaIHIiHHUX YPOKiB Ha iHTepakTHBHI Ta 3axormmodi (Wang, Pan,
2008; Zydney, Warner, 2015). Lle mae 3Mory mpomoBXyBaTH HaBIaHHS IIICIIS 3aKiHUCHHS YPOKY
a6o mo3a HuM, Hanpukiana, v npupoxi (Lin, Cheng, 2010; Thomas, Fellowes, 2017). Lle Takox
JIOTTIOMAra€e BYUTEIISIM HAJIATOAUTH CIUIKYBaHHS («3HAWTH CIIUTBHY MOBY») 3 yunsmu (Ward et al.,
2013). CeHcopHi TeXHOJIOTIi JONOMAaralTh IEPCOHATI3YBaTH HABYaHHS Ta IIiJUIAIITOBYBAaTHCS
i konkperHoro yuHs (Chu et al., 2010). Taxi nporpamu 1ikaBi He JIMIIE IS IIKOJISPIB, & IS
iXHIX y4yuTelsiB i OarTbKiB. 32 YMOBH iX PO3YMHOIO BHKOPHCTAHHS - LI LliKaBe HaBYAHHS, IO
crpusie 3M100YBaHHIO HOBUX 3HAHB 1 BAXKJIMBHX JKUTTEBUX KOMIICTCHIIINA. YUHSIM MIKIJIBHOTO BIKY
Ba)KJIMBO TIOKa3aTH, 110 cMapT(OHU, TUIAHIIIETH MOXKYTh OyTH BUKOPHUCTaHI He JIMIIE JUIsl PO3Bar,
a ¥ U1 TBOPUYOCTI, OMTaHYBaHHS HaBYAJIbHHX IPEAMETIB, 30Kpema, Oioorii (I'panoBchka, 2018).
I3 KOXXHUM POKOM MOXKIUBOCTI 3aCTOCYBaHHsSI MOOUTbHUX MPHUCTPOIB 30UIBIIYIOTHCS, 3pOCTAE
Mepeik HaBYaJbHUX MOOUTHHHX JOMNATKiB, SKi JOIIIBHO 3aCTOCOBYBATH IIiJ] Yac BUBUCHHS
OUKITY TOYHHX 1 MPUPOJHWYNX HAayK. Bumrem Ta OaTbkW, BiAKPWBAIOYH UL CBOIX YYHIB UH
niTel MikaBi HABYAIBHI PECYpCH, MOKA3ylOTh iM 3pPYYHHH CHOCIO HAaBYaHHS ¥ OTpUMaHHS
moTpiOHMX 3HaHb. OKpIM IBOTO, TaKi MOOINBHI JOXATKMA MOXKHA BUKOPHUCTATH JUIS OLliHIOBAHHS
3HaHb y4HIB. Cepell YKpaiHOMOBHUX JONATKIB U HaBYaHHS Oiojorii € oOMexeHa KiJbKiCTh
nonatkiB: “Boranika. Tepminm. Ilomstrs. Ilepcomamii” (https:/play.google.com/store/apps/
details?id=ua.chembioeducation.botany) # Amnaromis monuau (https://play.google.com/store/
apps/details?id=ua.chembioeducation.angiology), oqHak € 6e31i4 10AaTKiB pOCIHCHKOI0 MOBOIO.
BonHouac, nomyisipHAMH /17151 BABYEHH:I 010J10T1T JIIOMHY € aHIJIOMOBHI JIOAATKH, 110 JJOAATKOBO
CIPUSIOTh BUBYCHHIO 1HO3¢MHOT MOBU: Anatomy Learning - 3D Anatomy Atlas, Anatomy 3D
Atlas; nist BuB4eHHs Oionorii pocnun BukopucTtoBytoTh KidArKit Botanica, Botanical families,
Trees, 6iomorii TBapuH - Idle Pet - Create cell by cell, 3aransroi 6iosorii - 3D Biology + Ta iHmi.

OTXe, y CydacCHOMY OCBITHBOMY MpPOCTOpi YKpaiHH MOOiINBHI HPUCTPOI MOYWHAIOTH
TIepPeTBOPIOBATHCS Ha 3ac00M HABYAHHS, 3/1aTHI MTIABHUIUTH iIHTEPEC YIHIB 1O BUBICHHS IPEIMETY.
BaxnuBuM 3aBIaHHIM € pO3poOKa YKpaiHOMOBHUX JOAATKIB [UIsl HABYAHHSI i OLIIHIOBaHHS 3HAHb
i3 OioJorii, a TaKOXK METOAWK BUKOPHUCTAHHSA 1X HA YPOKaX 3 ypaxyBaHHIM BIKOBHX 0COONMHBOCTEN
VYHIB.



mailto:Natalia.butsyk@lnu.edu.ua
https://play.google.com/store/apps/details?id=ua.chembioeducation.botany
https://play.google.com/store/apps/details?id=ua.chembioeducation.botany
https://play.google.com/store/apps/details?id=ua.chembioeducation.angiology
https://play.google.com/store/apps/details?id=ua.chembioeducation.angiology
https://play.google.com/store/apps/details?id=com.AnatomyLearning.Anatomy3DViewer3
https://play.google.com/store/apps/details?id=com.catfishanimationstudio.MuscularSystemLite
https://play.google.com/store/apps/details?id=com.catfishanimationstudio.MuscularSystemLite
https://play.google.com/store/apps/details?id=com.KidARKit.Botanica
https://play.google.com/store/apps/details?id=com.do_apps.catalog_1091
https://play.google.com/store/apps/details?id=com.do_apps.catalog_155
https://play.google.com/store/apps/details?id=ru.brothersappsandgames.idlepet
https://play.google.com/store/apps/details?id=com.vaibhavkokare.biology3d
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Banax L., Kopnanpka O.
PO3BUTOK EKOJIOTTYHOI'O MUCJIEHHA V LIKOJIAPIB HA TTPUKJIA AL
JOCJIXKEHD SAKOCTI BOAX Y MICHEBUX BOJOUMAX
Komynanvnuii 3axnao Jlvsiscokoi oonachoi paou «JIvsiécokuii 0bracHuil yeHmp
€K0J1020-HamypanicmuuHoi meopuocmi yunigcokoi monodiy (JIOLHEHTYM)
eyn. @panka, 133, m. Jlveis, 79026, Yxpaina
e-mail: kornatskao@gmail.com

Valakh 1., Kornatska O. DEVELOPMENT OF ENVIRONMENTAL THINKING IN
SCHOOLCHILDRENS DURING THE STUDY OF WATER QUALITY IN LOCAL RESER-
VOIRS. Study of water pollution in the rivers, lakes and ponds develops schoolchildrens’ cog-
nitive interest in self-study of the world around them, stimulates research activities, develops
environmental culture and ensures the harmonious development of personality.

BaxnuBoro popMoro poOOTH 3 YIHSIMU B MO3AIMKUTFHUN Yac € OpraHi3allisi 10 CIiTHUIBKOT
JUSUTBHOCTI, SIK BIJIMIOBI/Ib HA MOIIYKOBY aKTUBHICTBH MIKOJsApiB. Ha 6a3i K3 JIOP «JIOLIEHTYM»
Oynu po3po0IIeHi METOMYHI IOpaaX 3 OpraHizauii J0CIiIHUIBKOI TiSUIbHOCT] YYHIB CEpeTHHOTO
Ta CTapIIOro IIKIJIBHOTO BIKYy Ha NPHUKIAAI HAyKOBO-OCBITHBOTO MPOEKTY «JlocimimKeHHs
MMOKa3HUKIB XIMIYHOTO 3a0pyJHEHHS BOIOWM Ta MUTHOT BOJM». 32 HABYaJIbHUM 3MI1CTOM IIPOEKT €
MDKITPEAMETHUM, 332 BUJIOM JiSUIBHOCTI — JIOCIIIHUIBKAM, a 33 TPHBAJIICTIO — JIOBTOCTPOKOBHM.
Mertoro pobotu Oyno (GopMyBaHHS B YUHIBCHKOI MOJIO/I €KOJOTIYHOTO MUCIICHHSI Ta HaBUYOK
MIPUPOJOOXOPOHHOT JISUTBHOCTI, @ TAKOXK y3arajbHEHHS 1 MOIIHOJICHHS 3HaHb 13 MPUPOAHUYNX
JHACIUILIIH.

I'yprkiBui K3 JIOP «JIOHEHTYM» «lOHI 3aXMCHUKH TPHPOAW» IPOBEIH Bigdip
mpo® y BoxolMax, KpPUHHULSX HPUBATHUX JOMOTOCHOAAPCTB 1 CHCTEMI IIEHTPasli30BaHOTO
BomorocTadanHs periony Cxigaoro Po3rouus. O6’€kToM TOCIHTIIKEHHS Oy XiMIYHI TOKa3HUKH
BOAM y BOIOMMAX, a HPEIMETOM IOCIHIJDKCHHS - 3a0pyJHEHHS BOAW HITpaTaMH i iHIIMMHA
LIKiJJIMBUMH pedoBUHaMH. OcoOIMBY yBary 3BepTajy Ha BOJOIMH, VIS SIKUX XapaKTePHE SBHILE
«UBITIHHSMY. 3pa3Ky BOAM aHAII3yBaJH 3a TOTIOMOTOo0 Habopy peaktuiB Visokolor ECO (©PH)
Ha BMICT HiTpariB, ¢pocdariB, aMOHiI0, 3arajbHOI TBepAOCTi i pH.

Byno orpumaHo 11ikaBi 1aHi, ki JAeMOHCTPYIOTh BUCOKUH PiBEHb 3a0pyTHEHHSI Y KOJIOISA3SIX
NPUBATHUX JIOMOTOCIIOJAPCTB, IO, OYEBUJHO, IOB’S3aHO 13 HENOTPUMAHHSIM CaHITApHUX
BUMOT 3a OONAINTYBaHHS BUTPIOHMX SM, HQJBIPHUX TYyaJeTiB 1 Miclb YTPUMaHHs XynoOH,
MOPYILEHb MPABUJI 3aCTOCYBAHHSI MiHEpAJIbHUX 1 OpraHiyHuX 10OpuB. [TOpiBHIHHS NOKa3HUKIB
3a0pyIHEHOCTI BOJM B MPUPOIHUX BOJAOHMAX Y 3UMOBHUH 1 JITHRO-OCIHHINM NEPION HE BHSBHB
CYTTEBHX CE30HHHX BIIIMIHHOCTEH MOCIIKyBaHUX NOKa3HHKIB, HE3BaYKAI0OUX Ha NBITIHHS BOIH
BiiTKy. [1o 3aKkiHUEHHI MPOEKTY HOTO YYACHUKH JOHECIH OTPHMaHy iH(GOpPMALIiIO 10 CETUITHNX
IpOMaJI 3 METOIO aKTyalli3awil mpoOIeMH Ta eKOJOTYHOTO BUXOBaHHS HACCIICHHS.

Taki HaykoBi IOCHI/DKCHHS pPO3BHBAlOTh Y IIKONSAPIB Ii3HABATBHUN iHTEpeC [0
CaMOCTIHHOTO BHUBUYCHHS OTOYYIOYOTO CBITY, CTUMYIOIOTH TOITYKOBY MisSUTBHICTB, PO3BHUBAIOTH
EKOJIOTIYHY KYJIBTYpy Ta 3a0e3MedyroTh TapMOHIHHNAN pO3BUTOK OCOOHUCTOCTI.

Boabko T., Mukiesnu 1.

METOAUKA BUKOPUCTAHHA KIMHATHUX POCJIMH
Y HABYAJIbHO-BUXOBHII POBOTI 3 BIOJIOT i
Jlvgiscokuii Hayionanvnuti ynisepcumem imeni leana Opanka
syn. I pywescokoeo, 4, m. Jlvsie, 79005, Vrpaina
e-mail: tanyhathebest200@gmail.com
Vodko T., Mykiyevych I. METHODOLOGY OF USING OF INDOOR PLANTS IN BI-
OLOGY EDUCATIONAL ACTIVITIES. The presented work is devoted to the problem of the
indoor plants usage for the educational activities in the secondary school.
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Cepen BaXIHBHX MPoOIeM BiIpOKEHHs HAI[IOHAIBHOI OCBITH OCOOJHMBE MICIle TTOCiTae
MOITYK €(EeKTHBHUX METOMiB, (hopM i 3ac00iB HaBYAaHHS, SKi 3pOOIATH CydaCHHH HaBYaJIbHO-
BHUXOBHHI Tporec OiMbII e(eKTHBHHUM, CIPHSIIOTAMYTH 3aIliKaBICHHIO YYHIB 1O TIPEIMETY,
3a0e3meyars eCTETHYHOME, eKOJIOTiYHOME 1 TpyZoBoMe BHXOBaHHS. KiMHaTHI pocnuHU Oy i
3aIUIIAIOTHCS MIPOBITHUMH HATYPaJbHUMHU 00’ €KTaMH, OCKUIBKH y9HI HaHOUTBIIIE IIKaBIATHCS
(akTamMu Ta mponecamu, SAKi € CIeNU(IYHUME Ui KOHKpeTHoro cepemosmma. Cepen HHUX €
MIPEJCTABHUKA PI3HUX €KOJOTIUYHUX TPYII, PI3HUX KUTTEBUX (POPM i pOAMH, TOMY BOHH MOXYTh
OyTH IIIHHAM JIEMOHCTPAIIITHIM MaTepiaioM IiJ 9ac BUBUCHHS 0araTb0X MUTAHb i3 MOPQOIIOTii,
aHaroMmii, ¢iziomorii pocnuH. KiMHaTHI pocnuHH, SKi JIETKO PO3MHOKYIOTHCS, BHKOPHCTOBYIOTh
SIK 3acO0M HAOYHOCTI Ta O0’€KTH U1 TMPOBEACHHS JTabopaTopHUX poOIT. 3a3BUYald, KOJIH
MH BUKOPHCTOBYEMO KIMHATHI POCIHMHH Yy TpOIECi HaBYaHHS, MU CIIOCTEpPIraeMo 3a HUMH i
TIPOBOJIMIMO pi3Hi ekcriepuMeHTH. OCHOBHA MeTa KOYKHOTO CITOCTEPEIKEHHS - BAPOOUTH MTPABHIIBHI
HABWYKH Ta BMIiHHS 10 poOOTi 3 MPUPOTHUMH 00’€KTaMH i (hopMyBaTH OI1ONOTIYHI MOHSATTS.
i 11por0 BUMTENb 010JI0TIi BUKOPHUCTOBYE Pi3HI METOIWKH IIiJl Yac OopraHizalii poOOTH y4HiB
3 KIMHATHUMH pociuHaMu. lle Moxe OyTH MOpIBHSUIBHUII NPHIAOM, MOSCHEHHS, 3allOBHCHHS
TaOJIULb, CKIIAIaHHS CXeM, pPO00Ta 3 BU3HAYHHKAMHU.

Tax mij yac MOsICHEHH1 BUMTEIIEM ITOHATTS «IIPOCTHH JIMCTOK OLIIbHO BAKOPUCTOBYBATH:
kel (Abutilon sellovianum), kKopodiBcbKy OeroHito (Begonia rex), TiOiCKyc, KHTaHCBKY TPOSHLIY
(Hibiscus rosa-sinensis), rtiopun rinmeactpym (Hippeastrum hybridum), TpageckaHIito
ane0ipmopy (Tradescantia albiflora), sixi MaloTh pizHY GopMy i CTYHiHB PO3CiUCHHS JHCTOBOI
TUTACTHHKY JHCTKA. [Ti]1 yac OsICHEHHS TOHATTS «CKJIaHUH JINCTOK JOLLTEHO BUKOPHUCTOBYBAaTH
Taki KiMHaTHI pociuHN: Hedpomemuc Bucokwii (Nephrolepis exaltata), ®iHikOBY TambMy
(Phoenix canariensis). JIUCTKOpo3TallyBaHHS MOXXHA BHBYAaTH Ha NPHKIAIaX: YEpProBe
po3mimenns — banp3amin cynrancekuit (Impatiens sultani), @ixyc npyxuuit (Ficus elastica),
[rom 3Buuaitawmii (Hedera helix); cynporusHe — @yxkcis ribpunna (Fuchsia hybrida); xinsdacte
— Oneannp 3Buuaitauit (Nerium oleander). Ilin 9ac popMyBaHHS B YUHIB (Pi3107TOTIYHIX TOHATH
niHHIMHA oMigHIKaMu € [lemaproHis 3oHanbHa (Pelargonium zonale) Ta Ilenapronis 3amamniaa
(Pelargonium graveolens). 3a TOTIOMOTOI0 IIUX POCIMH MOXKHA BHBYATH IIPOIEC TPAHCIIpaIii,
PyX# pociuH, OTpuMaHHA edipHOl omii 3 nmucTs. [lenaproHito TakoX BHKOPUCTOBYIOTH ITif] Yac
eKCIIEPIMEHTY Ha TeMy: «YTBOPEHHS KpPOXMaJi0 B JHUCTI y mporeci dortocuHTesy» (mpoda
Cakca). Pyx pedoBuH mo cyamHax credira poCIMHH MOKHA IPOJEMOHCTpPYBaTH Ha bamb3aMiHi
cynraHcbkoMy (Impatiens sultani). Pi3HI METOIM BETeTaTHBHOTO PO3MHOMKEHHS POCIHH 3pydHO
MTOKa3aTH Ha TAKMX KIMHATHUX pociuHax: beronii kopomniBcrkilt (Begonia rex), KiiBii kiHOBapHii
(Clivia miniata), T'ineactpymy riopunnomy (Hippeastrum hybridum) (bapua, 2006; MipoHenp,
2013).

Takum 9rHOM, OLTBITICTH KIMHATHUX POCITHH, SIKi MOJKHA BHPOITYBAaTH Y KabiHeTi Oiomorii
srigao 3 «[lomokeHHSAM PO KyTOYOK JKMBOI MPUPONM 3arallbHOOCBITHIX 1 TO3aMIKUTEHUX
HABYAIBHUX 3aKJIa/iB», MOXYTh CIyT'YBaTd MiHHUM 3ac000M HaBYaHHS Min 4ac GopMyBaHHS B
YYHIB CIIEI[ialbHUX O10JOTIYHUX TOHSATHh Y HaBYAIBHIN Ta Mmo3akiacHiil poOoTi, MO MiIBUIIYE
iHTepecC 10 NpeaMETy, CIIPHUSIE €CTETHYHOMY, SKOJIOTIYHOMY Ta TPYJOBOMY BUXOBaHHIO YUHIB.

I'pamatuk H., Kopaabmxu O.

EKOJIOITTYHE BUXOBAHHSA YUHIB VY ITPOLIECI BUBUEHHA
MKIJIBHOT'O KYPCY BOTAHIKHA
I3mainvevruil Oeporcagnuli eymanimapHuil yrieepcumen
eyn. Penina 12, m. Ismain, 68600, Yxpaina
e-mail: olyanen4ikkosh@gmail.com
Gramatyk N., Kovalzhy O. THE ENVIRONMENTAL EDUCATION OF PUPILS IN
THE PROCESS OF STUDYING OF BOTANY SCHOOL COURSE. Modern anthropocentric
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attitude to the environment can be overcome with effective environmental education. In our un-
derstanding, this is a phenomenon associated with the formation of an axiological attitude to any
manifestation of living things as the greatest value on Earth. Given this, the result of environmen-
tal education is the students of secondary school to legitimately consider the personal changes
expressed in the system of its relations to the world, to society and to himself.

CyvacHHii cTaH B3aeMOJIi CYCIIbCTBA 1 IPUPOAN BUBOAWTH Ha MEPIIUil IJIaH mpodiieMu
€KOJIOTIYHOI OCBITH W BUXOBaHHsS. Be3CyMHIBHHUM € Te, IO CKOJIOTIYHA CHTYyAIlisl B HAIlll JHI
YHIKaJIbHA SIK 32 CBOEIO 3HAUMMICTIO JIJIsl JIFOJICTBA 3arajioM, TaK i 3a XapaKTepoM THX 3a/ady, siKi
BOHA CTaBHUTh IEpe/l KOHKPETHUM CYCIUJIbCTBOM. Y ILBOMY KOHTEKCTI 3POCTaE POJib 3aKianry
3arajbHOI CcepeHbOI OCBITH B €KOJOTIYHOMY BMXOBAHHI y4YHIB, OCKUIBKHA MIXIUCHUILIIHAPHUI
HPOLIEC EKOJIOTIYHOI OCBITH OXOIUTIOE BCI BIKOBI KaTeropii y4HIBCbKOi MOJIOJI.

[Tepenycim Baromoro 3HaueHHsi HaOyBae CepeiHs JaHKa IIKOIU SK BaXKIIMBA B CHCTEMI
HaOyTTsl y4YHSIMH HPUPOJHUYO-HAYKOBOI Ta EKOJOTIYHOI KOMIIETEHTHOCTI Ta SK OCHOBA IUIs
YCIIIIHOTO 3700yTTS OCBITH HACTYIHHX DIBHIB 1 CAMOOCBITH IIPOTATOM YCBHOTO >KUTTEBOTO
usixy. Came ¢ynaameHTanpHa OloyioriuHa ocBiTa (30KpeMma, HIKUIbHUE Kypc OOTaHikH) €
OZIHUM 3 OCHOBHHMX YMHHHKIB PO3BUTKY OCOOUCTOCTI, SIKa Ma€ MIEPEKOHAHHS, CBITOIVIS, aKTHBHY
rPOMAJSIHCHKY TIO3MIIIIO, IO Jaf0Th 3MOTY IHTEIPYBAaTHCS B COIIOKYJIBTYpHE CEpEIOBHIIE,
KpPEaTUBHO pearyBaTH Ha MPOOJIeMH | BUKIMKH Cy4acHOCTI, YCBIJOMIIIOBAaTH BJAcHY pOJb Y
cycniibetsi 1 cBiTi (Henopoxws, 2015).

3 oy Ha cydacHi TeHAEHIIT TpancdopMallii MIKiNEHOT TPUPOJHUYOT OCBITH B KOHTEKCTI
xoHnemnuii «HoBa ykpaiHCchbka IIKOJa», IIKUIBHUA Kypc OOTaHIKM Iependadac BHUBYCHHS
B33a€MO3B’SI3KIB OpraHi3My i cepeloBHINa, PI3SHOMAHITTS POCIMHHUX OpraHi3miB y OioleHo3ax,
MIPUPOJHUYMX 1 CYCHUJIBHUX SIBHII Y IUIOIIMHI B3a€MOJAIi CHCTEMH <«IIOMHA-CYCIiIbCTBO-
IIpUpoJa» 3 METOI0 aJeKBaTHOTO PO3KPHUTTS YYHIBCHKIM MOJIOAI KOMILIEKCHOCTI Cy4acHOTO
cBity. KpiM Toro, came mIKiIbHHI Kypc OOTaHIKHA BUKOHY€ 3aCaJIHUYY POJIb Y KOHCTPYKTHBHOMY
eKOJIOTIYHOMY BHXOBAaHHI YYHIB OCHOBHOI IIKONHM, aJDKE€ CaMe 3 HBOTO PO3IOYHHAETHCS
OITaHyBaHHS 0COOMCTICTIO O10JIOTIYHOT OCBITH.

[IpuHarigHo 3ayBakuMoO, IO €KOJOTiIYHI 3HAHHS SIK LIJTICHE KYJIBTYPOJIOTiYHE SBHILE
€ CKJaJOBOI0 Cy4YacCHO! HIKUIBHOI MPHUPOAHMUYOI OCBITH, KOTpa IMOBHHHA 3IiHCHIOBATHCS 3
000B’I3KOBUM BpaxyBaHHIM €KOJIOTIYHHX 3aKOHIB, HAYKOBUX MIPHUHIIUIIIB, 110 KOMITJIEKCHO MiIOTh
y NPUPOAHHUYIH, TEXHOIOT1YHIH, CollianbHIi Ta ekoHOMIYHIK cepax (I'pamaruk, 2019).

AHami3 JUIaKTHYHOTO 3a0e3MeYeHHS MPHUPOIHUYOI OCBITH CBIMYWTH, MO 3MICT
ocBiTHBOI rany3i «[Ipupomo3HaBcTBO» Yy CTPYyKTypi Jlep>kaBHOro craHmapTy I10YaTKOBOI
3arajbHOI OCBITH SIK OJIHE i3 3aBJaHb HaBYaHHSI BHOKPEMIIIOE BUXOBaHHS y JiTel JIt0OO0BI /10
pisHOI IpUpoAHN, TParHEHHS J0 OXOPOHU Ta JOANHIMBOTO BUKOPUCTAHHS NPUPOIAHUX PECYPCIB.
OCKUTBKH €KOJIOTiYHA OCBITa i BUXOBAaHHS XapaKTEPU3YIOTHCS MDKIUCIIUILTIHAPHUM ITiIXOIOM,
y HaBYANBHUX KHUTAX IUTS YUTAHHSA B IMOYATKOBIM MIKOJNI TependavdeHo CIeIliabHI PO3ILUTH,
CIIPSIMOBAaHI Ha PO3B’s3aHHA 11bOTO 3aBHaHHs. Ilig yac GpopMyBaHHS B YYHIB OCHOBHOI IIKOJIH
TIPUPOAHUYHX 1 €KOJIOTIYHIX 3HaHB y MEKaX BUBUCHHS IIKUTBHOTO Kypcy OOTaHIKH, TPUHITUTIOBO
Ba)KJIMBO BPAaxOBYBAaTH JOCBII POOOTH KOMaHIHOI POOOTH IeAarora IIKOJH IEPIIOro CTYIICHS
(xmacoBo, BHXOBATEIh I'PYIH ITOIOBKEHOTO IHS, COIiaNbHUH MeAaror, mKiIbHAN Oi0mioTekap
TOIII0) 3 SKOJIOTIYHOTO BUXOBAHHSI, & TAKOXK IHTETpaIbHY (PYHKIIIIO CyJaCHHUX €KOJIOTIYHUX 3HAHb,
110 JIa€ 3MOTY PO3LIMPIOBATH 1 NOMIMOIIOBATH MIKIPEIMETHI 3B’ SI3KH, MTOCIIIOBHO PO3KPHBATH
OCHOBHI aCIIeKTH B3a€MOJIii CyCHUILCTBA Ta NMPHUPOAU. [Ipy LIbOMY TOJIOBHUMH CKJIaJOBUMHU
CHCTEMHU BHXOBaHHS Y4HIB MaloTh OyTH 11 popMainbHa it HepopMasibHa YaCTHHU, IO B LIJIOMY i
BiJJOOparkae KOHLENTYalbHI MiZX0I 10 GOPMYBaHHS OCBITH JJIs CTaJIOTO PO3BUTKY.

Bapro 3ayBaxkuty, 10 BaXKJIMBO HE TUILKU PO3KPUTH 010JIOT1YHY, MarepialibHy i eCTeTHYHY
LIHHICTh POCJIHMH, a W TOJOBHUM YHHOM, 3/IMCHIOBATH BIUIMB HAa €MOIIAHO-YYTTEBUH CBIT
0COOMCTOCTI 3 MO3MUIIIH EKOJIOTIYHOTO BUXOBaHHS. Lle sk rmepekoHye TBOpUYHIA JOCBi MEaroris,
cupusie (OPMYBaHHIO TYMaHICTHYHOTO CBITOBIAUYTTS 3arajoM. SIK HACTiOK, EKOJIOTiYHE
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BHUXOBAHHS YYHIBCHKOI MOJIOZI Y MPOIIECi BUBYCHHS IIKUTFHOTO Kypcy OOTaHIKH PO3TISAAEMO SK
CKJIa[IOBHI €JIEMEHT IIiJIICHOTO OCBITHHO-BUXOBHOTO TIPOIIECY.

Orxe, 3 ommiay Ha KmowoBi imei Konmermmii 3arampHOI cepemHbOi OCBITH, B OCHOBY
€KOJIOTIYHOTO BHMXOBAaHHSA YYHIB y MpOIlECi BHBYCHHS OOTAaHIKM MAa€ IOKIAJATHCS CHCTeMa
KOMIIETeHTHOCTEH, 30KpeMa eKOJIOTIUHOI, a TAKOXK TOTPUMaHHS YMOB (popMyBaHHS O3UTHBHOI
MOTHUBAIlil 0 BHBYCHHS CKOJOTIYHHUX TMPOOJeM, 3a0e3ICYCHHS MOCIITOBHOIO 3aCBOEHHS
LIKOJSIPAMH  MOPAJIbHO-EKOJIOTIYHUX TOHATh Yy PI3HUX BHIAX MIiSUIBHOCTI, SKi CIIPHSIOTH
YAOCKOHAJIEHHIO EKOJIOTIYHUX 3HaHb 1 yMiHb y NpodiJbHMX Kiacax cTapuioi IIKOJIHW, IO B
oMy 3abe3rneyye JOTPUMaHHs OCHOBHUX IIPHHIIHIIIB €KOJIOTTYHOTO BUXOBAHHS — HACTYITHOCTI
il HerepepBHOCTI.

I'pe6ens L., MukieBuny 1.
[HTEPAKTUBHI METOJI1 HABUYAHHS HA YPOKAX BIOJIOT'TI

Jlvgiecoruii Hayionanvnuti ynisepcumem imeni leana Opanka
eyn. I pywescorozo, 4, m. JIvsis, 79005, Vkpaina
e-mail: inga20192019@gmail.com

Hreben 1., Mykiyevych I. INTERACTIVE TEACHING METHODS IN BIOLOGY LES-
SONS. A special place among important problems in the national education in Ukraine belongs
to the search of teaching effective methods, forms and means, that will promote the efficiency of
current educational process. Interactive methods are effective in improvement of the intellectual,
spiritual and social skills, they activate cognitive activity of students, formation of skills of team
work, etc.

OnHuM i3 HanpsIMIB MOAEpHI3alii CHCTEMU HaBYaHHS € YIOCKOHAJICHHs METOMIB i (hopm
HaByaHHA. Ha »xanp, Hamiil ocBiTi y Cy4acHOMY HaBYaJIbHO-BUXOBHOMY IpOLECI NpUTaMaHHI
TiepeBakaHHsI BepOaIbHIX METO/IIB HABYaHHS 1 BUXOBAaHHS, BiICYTHICTb IIIKaBHUX (hOPM Ta METOIIB
opraHizauii HaB4anbHOI AisuTbHOCTI. [10SICHEHHS 1 IeMOHCTPYBAaHHS HE JAOTh HO-CIIPABKHBEOMY
CTIMKHUX 3HaHb. TOMY, BOXIMBUM € BIIPOBADKCHHS HOBUX OUTBII IiKaBUX ()OPM i METOMIB, SKi
3a0e3MmevyaTh PO3BHTOK OCOOHMCTOCTI KOXKHOTO IIKOJNSpa, MOMKIIMBOCTI HOTO camMmopeaizariii.
BripoBakeHHS iHTEpaKTUBHUX METONIB HAaBYaHHS Ha ypoKax OioJorii Ta iHIIMX NPEeaMETiB €
Ol edekTHBHUME. Taki METOAM CIPHUSAIOTH IHTEIEKTYaJlbHOMY, TyXOBHOMY Ta COIIaIbHOMY
PO3BUTKY LIKOJISIPa, aKTUBI3YIOTH MTi3HABAJIbHY HiSIIBHICTh, POPMYIOTh HABUYKH POOOTH B KOMAH/II.

IHTepaKTHBHI METOAM HaBYaHHS, Ha BIIMIHY BiJl TPaIULIHHIX, 0a3yIOThCSl HA AKTUBHOMY
CNIJIKYBaHHI yYaCHHMKIB HaBUYJILHOT'O IPOIIECY, IPH [IbOMY OCHOBHA yBara HaJla€ThCsl B3a€MOJIT
YUYaCHUKIB MiX CO0010. AKTUBHA pO0OTA IOB’s13y€ HE JIUIIE BAUTENS 1 YUHS, aJle i MK YIHAMH Y
npoueci HapyaHHs. [Tpu 1iboMy 1 BUmTEINB, 1 Y4HI — pIBHOIIPaBHI, PIBHO3HAYHI Cy0’ €KTH HaBYaHHSI.
Ponp BunTens € Bu3Ha4aNbHOIO Yy (OPMYBaHHI Ii3HaBaJbHUX iHTepeciB yuHiB. CyuyacHuii
HaBYAJBHMH TpOIlEC BUMarae BiJ BYMTENS BUKJIAJ BEIMKOro oOcsry iHdopmamii Ha piBHI
pO3yMiHHS. 3aBIAHHS, SKE CTOITh IEPEe BUUTENIEM, — PO3OYIUTH JFOO0B YUHIB 10 KOHKPETHOTO
npeamery. Kongymiit nuca: «Komm 61aroponHuii 4oJI0BiK BYMTH i BUXOBYE, BiH Bele, alie HE
TSATHE 32 cOOOI0, CIIOHYKae, aje He NMpuMynlye. Bkasye muisix, ane He JO3BOJSIE YYHEBI WTH
camomy. OCKIJIbKH BiH BeJle, a He TATHE, BiH nepeOyBae y 3roi 3 yaaeM. OCKiTBKY BiH CIIOHYKAE,
a He IPUMYIIye, HaBYaHHS Ja€ThCs yaHeBi erko» (Cuporenxko, 2004).

BukopucTaHHs IHTEpaKTHBHOTO HABYaHHs HA ypoKax 010JIOTil Ja€ J0aTKOBY MOXKIIMBICTb
HOETHYBATH TEOPIIO 1 MPAKTHKY IIiJ 4ac NPOBEACHHs JJa0OopaTOpHUX POOIT. AKTHBHA B3a€MOIs
AKTHBI3y€ IIIKaBICTh 1 JOMWTIMBICTh Y4YHIB, CIOHYKa€ IX JIO TMOIIYKOBOI Ta OCIIIHHUIILKOI
JiSUTBHOCTI.  |HTEpakTHBHI BIpaBH MOXYTh OyTH BHUKOPUCTaHI Ha OyIb-sIKOMYy €Tali YpOKY,
aJie Ba)XKJIMBO JOTPHMYBATHCS MOCIIOBHOCTI i1 mpoBeneHHs. Take HaBUaHHS € HAA3BUYAKWHO
LiKaBUM, a/DKe Ma€ BEIHMKUH Habip pi3HMX METONIB: poOoTa y rpymnax i B mapax, NpOBEIeHHS
JIMCKYCiH, 1e0aTiB, MO/ICTIOBAHHS JKUTTEBUX CUTYaIil, pOJIBOBI irpH, sIKi 3a0€3MeUyIOTh CITUIEHE
PO3B’s3aHHS POOIEM, YPOKU-TIONOPOXKi, Tpec-KoH(PEPEHTIIil, CTBOPSHHS MPOOIEMHUX CUTYaIlil,
OpeitH-pUHTH, TOIIIO.
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[1ix9yac akTHBHOTO CIIIJIKYBaHHS BIIPOAOBXK YPOKY yUHi HABYAIOTHCS Oy TH IEMOKPaTHYHUMU,
MTOBAYKATH 1HIITY TyMKY, KpUTHYHO MUCIUTH, yXBAJIIOBATH OOTPYHTOBAHI PillleHH, IPAIIOBATH B
KOMaH/i. BukoprcTaHHs iHTEpaKTUBHIX METOIB Y POOOTI 1a€ BAUTENEB1 3MOTY TOTIOMOTTH YYIHIO
PO3KPUTH HOTO BMIHHS Ta HABUYKH, TBOPUYHUII ITOTEHIial, CIipusie GOPMYBaHHIO OCOOHMCTOCTI.

HagaiB 10., Mamuyp O.

CTAH I TIEPCTIEKTUBU BUKJIAJAHHS EKOJIOT'Ti B YKPATHI
Y KOHTEKCTI CTAJIOT'O PO3BUTKY

Jlvsigcokutl HayionaneHull yrieepcumem imeri leana Opanka
syn. I pywescvkoeo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: juliabagrich777@gmail.com

Pavliv Y., Mamchur O. SOME ASPECTS OF TEACHING ECOLOGY IN UKRAINE
IN THE CONTEXT OF SUSTAINABLE DEVELOPMENT. The development of education for
sustainable development in Ukraine requires state support, appropriate programs and policy deci-
sions, requires further theoretical justification of the content, forms and methods, the formation
and application of inclusive approaches and methods of learning through a personal participation.
Such methods are still of limited use in educational work in Ukraine, but the existing examples
demonstrate excellent results and confirm a need for their widespread introduction at all levels of
education: from preschool to postgraduate and non-formal education.

Cranuii po3BUTOK — 1€ PO3BUTOK CYCIIIBCTRA, 32 SKOTO 3a0BOJICHHS MOTPEO TEHEPIIIHiX
MOKOJIiHh HE MA€ CTABHUTH IIiJ{ 3arpo3y MOKIHBOCTI MaiOyTHIX MOKOJIHB 3aJ0BOJBHITHA CBOI
notpedu. IIpobneMa cTanoro po3BUTKY IEPETBOPHIIACS HAa BOKIMBY CKJIAJOBY BHYTPILIHBOI Ta
30BHILIHBOT MONITHKH 0araTbox JiepKaB Ha PI3HUX KOHTUHEHTAX.

VYci muTaHHS CTaioro Po3BUTKY € JyXKe aKkTyaJbHUMH Uit YKpainu. HeysromkeHicTsb
TEMITiB €KOHOMIYHOTO PO3BUTKY 1 BUMOT €KOJIOTIYHOI OE3IEeKH, JOMiHyBaHHS IPHPOIOMICTKUX
rajy3eil 3 BHCOKOIO ITHTOMOIO YacTKOIO Pecypco- W SHEpProMiCTKHX 3acTapiMX TEXHOJOTIH,
CHUpPOBHHHA OPI€HTAIiA SKCIIOPTY, MUTiTaApHU3alis BUPOOHUIITBA, BiICYTHICTh KYJIBTYypH Ipalli Ta
CTIO’KMBAHHSI TOLIO IPHU3BEIH 10 (HOPMYBaHHS TEXHOT€HHOTO THITy €KOHOMIYHOTO PO3BHUTKY. SIK
HACJIZIOK, HUHI aHTPOIIOT€HHE HABaHTa)KEHHSI Ha IPUPOIY HAOMIKAETHCS O TPAHIMYHOI MEXi il
€KOJIOT19HOI CTIIKOCTI.

OcgiTa A7 CTAJIOTO PO3BUTKY Mae€ Ha MeTi (popMyBaHHS CBITOIVIATY, IO Oa3yeThcs HA
NPUHIMIIAX CHCTeMaru3allii Ta 3acBoeHHs iH(OpMalii 3 MUTaHb CTalOro po3BHUTKY. JlocBin
YIPOBADKEHHS B PO3BUHEHUX KpaiHaX KOMIIOHEHTIB OCBITH JUIsi CTJIOr0 PO3BUTKY B KOHTEKCTI
€KOJIOTIYHOT Ta OlOJIOTIYHOI OCBITM TIEPEKOHJIMBO IOBOAWUTH €(EKTHBHICTH MEJaroriku
eMrayepMeHTy (HaJuxaHHsS Ha Jil0) SIK IpOorpecuBHOI (inocodchko-nieaaroriynoi miargopmu
JULsl 311 ICHEHHS OCBITHBOTO nporiecy. OCHOBOIO ISl CHCTEMHOTO PO3B’SI3aHHS CKJIaJHUX TUTaHb
CTaJIOr0 PO3BUTKY B YKpaiHi 3 ypaxyBaHHSM 3arajbHOAEP)KaBHUX 1 pETiOHAJIbBHUX 0COOIMBOCTEH,
HampsiMiB 1 3aco0iB 3a0e3nedyeHHs HaB4aHHA € HarioHanbHa mapaanrMa CTajoro pO3BHTKY
VYkpainu, onpumonHenay 2012 p. V Hilf ineTbes, 30KpeMa, IIpo BaXIIHBY POJIb EKOJIOTTYHOT OCBITH
Ha BCixX piBHAX. Takox Oyna0 MPUHHATO HU3KY 3aKOHOJABUMX AKTIiB IIPO PO3BUTOK EKOJOTIYHOL
OCBITH.

BinmoBinHO 10 IIFOTO OCHOBHA METa €KOJIOTIYHOI OCBITH ISl CTAJIOTO PO3BHUTKY MOJIATAE
y QopMyBaHHI HaBHYOK, ()YHIAMEHTAIBHUX EKOJOTIYHMX 3HAHb, CEKOJOTIYHOTO MUCIICHHS
1 CBIZIOMOCTI, IO TPYHTYIOTBCS Ha CTaBJCHHI O MPHUPOIM SIK YHIBEpCaJbHOI, YHIKAJIbHOI
niHHocTi. OCHOBHUI 3MICT €KOJIOTiYHOI OCBITH CIIPSIMOBaHMW Ha (OPMYBaHHS OCOOUCTOCTI
3 EKOJIOTIYHOIO CBITOIISIIHOIO YCTAHOBKOIO, Ha JIOTPUMAHHS HOPM EKOJIOTIYHO TIpaMOTHOL
MOBE/IIHKM 1 3aCTOCYBaHHS HAaBMYOK 13 3aXHCTy BJACHOTO 3/I0pOB’Sl Ta HAaBKOJUIIHBOTO
IIPUPOJHOTO CEPEJOBHUINA HA MPAKTHLII.

OT>Ke, MUTAaHHS CTAJIOTO EKOJIOTIYHOTO PO3BUTKY € JyXe aKTyalbHUMH Ul YKpaiHH.
Cranmii po3BUTOK IOTpeOye Jiep kaBHOT MiATPUMKH, BITIOBITHUX IIPOrpaM i MONITHYHHX PillleHb,
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a TaKoX IMOJANIBIIOTO0 TEOPETUYHOTO OOIPYHTYBaHHS 3MicTy, popM i MeToxmiB, (GopMyBaHHS i
3aCTOCYBAaHHS iHKIIFO3WBHUX ITIXOMIB 1 METO/IIB HABYaHHS Yepe3 0COOUCTY ydacThb. Y HaBYANBHIH
po0oti B YKpaiHi Taki METOIH e MAIOTh OOMEKEHE 3aCTOCYBAHHS, aJle Ti MPUKIALH, SKi BXKE €,
JEMOHCTPYIOTh YyAOBI PE3YJABTATH 1 MiATBEPKYIOTh HEOOXITHICTH IIMPOKOTO 3aIPOBAKEHHS
iX Ha BCiX PiBHAX OCBITH: BiJl JOIIKITBHOI O MiCISAMILIIOMHOI, a TaKOXK HE(OPMATBHOI OCBITH.

Nahirnych O., Dzhura M., Dzhura N.

ENVIRONMENTALIZATION OF LEARNING PROCESS IN HIGHER EDUCATION
FOR FORMATION OF ENVIRONMENTAL COMPETENCE OF FUTURE BIOLOGY,
CHEMISTRY AND HUMAN HEALTH TEACHERS
Ivan Franko National University of Lviv

4 Hrushevskyy St., Lviv, 79005, Ukraine
e-mail: nahirnyshl9@ukr.net

One of the prerequisites for solving current environmental problems is the development
of environmental competence of every individual, an important role in the formation of which
is played by secondary education institutions. The level of student environmental consciousness
depends on the effectiveness of environmental education, which, in turn, correlates with the
professional training of teachers.

In the conditions of anthropogenic pressure on the environment and aggravation of
environmental problems, a need to rethink and review the content of environmental training for
future teachers of biology, chemistry and human health arises.

Organization of current education focuses on the formation of vital competencies among the
youth. In this process, the key role belongs to the environmental competence of teachers. Higher
education institutions ensure the formation of an ecological worldview and the development of
an environmental culture of future teachers. In the future, all these will enable a qualified teachers
to develop such qualities in students.

Therefore, the issue of creating professional environmental competence through
environmentalization of the learning process in higher education institutions (HEIs) maintains its
relevance. Faculty of Biology of Ivan Franko National University of Lviv trains Bachelors and
Masters under the subject area 014.05 Secondary Education (Biology and Human Health).

For the qualitative formation of environmental competence as a component of professional
training of future biology, chemistry and human health teachers, in our opinion, the following
should be achieved: 1) updating existing educational programs and integrating environmental
information into certain academic disciplines; 2) ensuring pedagogical interaction and using
abundant interactive forms and methods of teaching along with state-of-the-art technology; 3)
considering conditions outside the HEIs and providing opportunities for fieldwork.

Professional environmental competence is developed on the basis of scientific
environmental knowledge. It is essential to introduce environmentalization to the main teaching
and learning forms in HEIs (lectures, seminars, laboratory classes, fieldwork and pedagogical
practice). Bachelors and Masters should be prepared to make environmentally sound decisions
and take responsibility for their actions. We believe that the success of high-quality education
development, among others, depends on the collaboration of higher and secondary education
institutions which can join their efforts and contribute to solving environmental problems of a
particular region.

In view of this, environmental competence of biology, chemistry and human health
teachers is crucial for the development of their nature-centred worldview, commitment, care and
responsibility for the environment. Making the society environmentally conscious and developing
its ecological culture is intrinsically linked with the environmental health and safety of the nation.
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BakoBchka A., 'apacum H., Boqnapuyk H., Canarypcbkmii /1.

JIT'AHJIHI ®OPMU TEMOTJIOBIHY EPUTPOILIUTIB II[YPIB
3A JIIi TICTAMIHY 1 BETATICTUHY
Jlvsigcokutl HayionanvHull yrieepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: golovchak nataly@ukr.net

Bakovska A., Garasym N., Bodnarchuk N., Sanagursky D. LIGAND FORMS OF HE-
MOGLOBIN ERYTHROCYTES OF RAT AT THE ACTION OF HISTAMINE AND BETAGIS-
TIN. The combined action of betahistine at a concentration of 0.1 and 10 pm and histamine
causes a decrease in the content of deoxyhemoglobin and an increase in the content of sulfthemo-
globin compared to the control.

Binomo, 1o epuTponuTH 320€3€eneyoTh TPaHCIOPT KUCHIO. ['icTaMiH € 610reHHUM aMiHOM
1 MeaiaTopoM aJlepriyHuX peakniid HeralHoOro THUITy Ta MCEeBIoANIEPTiuyHMX peakuiil. Bimomo, mo
JUT HiBETIOBaHHS IIKiJUIMBOI Jii TiCTaMiHy 3aCTOCOBYIOTH OJOKATOPH TiCTaMiHOPEIENTOPIB.
Berarictun € 6mokaropom H3-penenropa (Mapyuiko, 2016). 3anuniaeTbcst HeBUBYCHUM MUTAHHS
YM Ha TOBEpPXHI IUIa3MaTHYHOI MeMOpaHHM HasBHI ricraminopenenTtopu. OCKiNBKHM NPOBiTHA
(YHKIIISI epuTponHTa — 1€ TPAHCHOPT T'a3iB [0 OPraHi3My, BaXKJIMBO BUBYMTH IO TiCTaMiHy Ha
reMonIo0iH.

st aHami3y BinOMpaiy epuTPOLUTH O1IMX HENiHIHHUX 11ypiB. Jlo cycreHsii epuTpouunTis
JIO/IaBaJIH TiCTaMiH, KiHI[eBa KOHIIEHTpallis SKoro y npo0i craHoBmia 5,398 MxM. J{71s1 BUSIBIEHHS
Ha TUIa3MaTH4HIK MeMOpani epurpoumtiB H3-pemenTopiB 1o ricramiHy 3acTOCOBYBaJH
OcrarictuH. Jlo CpUTPOLMTIB JOMABAIM OCTariCTHH, aOW KiHIICBa KOHIICHTpAIlisl CTAaHOBHIIA
BimnmosigHo 0,1; 1; 10 MxM. [lo iHmmMX 3paskiB micis iHKyOamii 3 OeTaricTHHOM IOJaBaIH
ricramin. Ha koxxHOMY erani ociigy BinOupanu 3pasky Ui aHallizy BMICTY JIraHIHUX (HopM
remorno0iny (dymox, 2007).

Hamu BcraHOBIICHO, 11O /J0JaBaHHS O EPUTPOLMTIB TiCTaMiHy 3yMOBIIO€ 3HMKECHHS
BMICTy TUIbKH MeTreMontoOiny B 1,19 pasu. BcranosieHo, mo 6eraricTuH 3a KoHneHrtpauii 0,1;
1; 10 MxM Beze 10 3MiHM KLTBKOCTI JIiraHAHUX (OpM reMornio0iHy B epuTponurax. berarictun
y koH1eHTpauii 10 MKM cripusie yTBOpeHHIO CynbhreMoriodiny. berarictun y miit koHIeHTpamii
BEJIE J10 3HIDKEHHS BMICTY Jie30KcureMontoOiny. Hamu BusiBiI€eHO, IO TOCTiKYBaHU O10KaTop
H3 penentopa y kormenTparii 1 MkM Befe 10 OUTBIT BHPaXKEHHUX 3MiH YaCTOK JIITAHTHUX (POpPM
reMonio0iHy. 30Kkpema, BinOyBaeTbCs 3HIKEHHS BMICTY Ae30KcureMornoOiHy y 4,2 pasu, a
TaKOX MiJIBUIIEHHS BMICTy KapOOKcureMoro6iny i MmerremonnoOiny B 1,13 pasu ta y 2,2 pazu
BimoBiHO. beTaricTiH y koHneHTpanii 0,1 MKM Beze 10 3HIKCHHS TUTBKH JIE30KCHTeMOTIIO0IHY
B 1,4 pa3u.

[Micns  inkyOamii epuTpoUUTIB 3 OETariCTHHOM JOJaBaHHS TICTaMiHy 3yMOBIIIOE
3MiHHM, BiJIMiHHI BiJl TOIEpENHIX IBOX cCepili eKCIIEpUMEHTY. 3a IO€IHAHOTO BBEICHHS [0
EpUTPOIHTIB OeTaricTHHy y KoHIeHTpamii 10 MkM Ta rictaminy BigOyBa€eTbCs 3pOCTAHHS BMICTY
cynb(hreMorTo0iHy Ta MeTreMonIo0iHy TOPIBHIHO 3 KOHTposieM. HaMu BUSBICHO TiABHUINCHHS
BMICTY 3a3HaY€HHMX IIOKA3HUKIB, a TaKOX 1 KapOOKCHUTeMOrnoOiHy MOPIBHSIHO 3 TPYIOO
EPUTPOLHTIB, O AKHUX JOJABAIN TUIBKH reMoriio0iH. BcTaHOBIIEHO, 110 32 3a3HAUYEHOTO BILUIUBY
BiJIOYBa€ThCS 3HIKEHHS BMICTY JI€30KCHT€MOITIO0IHY SIK TOPIBHSHO 3 KOHTPOJIEM, TaK 1 IOPIBHIHO
3 IPYIOI0 €PUTPOLIMTIB JI0 SIKUX JIOAABAIIM ricTaMiH npuonu3Ho y 2,2 pa3u. BinOyBaeTbest Takox
3HW)KEHHSI BMICTY OKCHUTeMOmoOiHy y 1,2 pa3u MOpPIBHSHO 3 IPYIOI €PUTPOLMTIB, A0 SKUX
JIO/1aBaJM TUTBKH TiCTaMiH.

Hamu BusiBIeHO, IO AONaBaHHS 10 €PUTPOLMUTIB ricTamiHy micist TXHBOI iHKyOamii 3
OeTaricTHHOM y KoHIeHTpamii 1 MKM 3yMOBIIOE 3pOCTaHHS BMICTY CylIb(preMoniodiny y 2,7
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pa3u MOPIBHSAHO i3 €KCIIEPUMEHTAIBLHOIO TPYTIOI0, e JOAaBaIH TUTBKHU ricTaMiH. OTXxe, 3a i€l
KOHIIEHTpAIIil OeTariCTUHy peLenIlis ricTaMiHOM 3yMOBIIIOE€ TTOBEPHEHHS MTOKA3HUKIB JIITaHIUX
¢opm remornobiny o piBHS KoHTpomro. [loeqHana mist OetarictuHy B KoHHIeHTparii 0,1 MkM
Ta TicTaMiHy BeZle IO 3HIKEHHS BMICTy JIe30KCHTeMOoTIIo0iHy B 1,3 pasu Ta miIBUIIEHHS BMIiCTy
cynb(hreMoroiny y 3,6 pa3u HOPIBHSIHO 3 KOHTPOJIEM.

Binuk A., TapHoBchKka A.

BIOMETPUYHUIT AHAJII3 CIIEPMOI'PAM YOJIOBIKIB PI3HUX BIKOBUX I'PYII
Y HOPMI TA 3A TATOJIOI'Ti
Jlveiecokuti Hayionanvuuti ynigepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: angel ina26@ukr.net

Bilyk A., Tarnovska A. BIOMETRIC ANALYSIS OF SPERMOGRAMS OF MEN IN
DIFFERENT AGE GROUPS IN THE NORMAL AND IN PATHOLOGY. The goal of this work
was to compare the analyses of spermograms of men in the age groups 20-29 years and 30-39
years in the norm and in pathology. According to statistics about 20% of couples worldwide have
some problems conceiving a child. Statistics show that in almost 50% of cases, conception does
not occur precisely because of male infertility. This can be explained by genetic disorders or
hormonal abnormalities, increased incidence of genital diseases in men, increasing developmen-
tal abnormalities due to environmental influences, smoking, alcohol and drug use, stress, over-
weight, unhealthy diet, uncontrolled use of medicines and other factors. These factors can cause

such pathologies as asthenozoospermia, teratozoospermia, oligozoospermia.

OnHi€r0 3 HANMONMPEHIMINX MPUYXH YOJIOBIUOT0 Oe3ILTIIS € TpodIieMa 3 TPOLYKYBaHHIM
CIepMaro30i/iB, MOPYIIEHHs cTareBoi GyHKIIT y YonoBika. [IpoTsSroM ocTaHHIX KITBKOX POKIB
CIIOCTEpPIraeThCsl TEHJCHINS 0 3pOCTaHHS dYonoBiuoro Qakropa Heruiais. [Ipubimuzno 40
% (pi3Hi aBTOpW BBaXkaroTh 50 %) BCiX BUMAAKIB YOJOBIYOTO HEILIIAS CTAHOBHUTH, TaK 3BaHE
izlonariyHe HEniaas. bararo MPUYMH TATHYTH 32 COOOIO IMOSIBY YOJOBIUOro OC3ILTIAAS Ta
MOXYTb TEPEIIKOIUTH 3a4arTio, 30KpeMa: HEeJOCTaTHsl KOHIIEHTpallis, pyXJHUBicTh abo ¢opma
CIIEpPMAaTO301/iB, HEOOXITHHUX IJIs1 HOPMAJIHHOIO 3aYaTTIO: MPOOIEMU MEAUYHOTO XapaKTepy, 110
BIUIMBAIOTh HA PENPOAYKTHBHY CHCTEMY, HAIPHUKIIAJ, HEJIOCTATHS MPOIYKIIisS CHepMaTo30iliB
a00 3BY)KEHHs CiM’SIBHBIJHMX KaHamiB. Takox 1H(EKILiI0 sK MPUYMHY YOJIOBIUOrO Oe3ruti s
JieJalli yacTilie BUIUISIOTh 13 IPYITH He3 ICOBAHUX MPHUYMH 3HW)KEHHS 40JI0BI4O0T (pepTHIILHOCTI
V 3B’3Ky 3 MM NUTaHHS BCTAHOBJICHHS (DaKTy H4OJOBIYOTO HETUTIIsl Ta BUSBJICHHS HMOBIPHOT
HOTO MPUYMHY € aKTYaJIbHUM Ta BaXKITUBHM.

Meroto Hamol po6oTu Oyso HpoaHali3yBaTd CliepMOTPaMH YOJIOBIKIB BikoBuX rpyn 20-
29 pokiB 1 30-39 pokiB y HOpPMi Ta 3a aCTEHO300CIEPMii, a TAKO)XK BH3HAYMTH B3aEMO3B’SI30K
MDXK MPHYHHAMHA BUHUKHCHHS YOJIOBIYOTO HEIUTIS 1 HACIIAKAMH, SIKI TPOSBISIOTHCS 3MIHOO
SKICHUX Ta KUIBKICHUX TTOKa3HUKIB ESIKYISTY W PenpoAyKTHBHOI cuctemu 3araioM. OO0’ ekTom
HAIIMX JOCIIHKEHb OyIM CriepMOrpaMu, OTPUMaHI i Yac MOCIIKCHHS MAIliEHTIB y KIIIHIII
PEIPOAYKTUBHOI MEAWIUHHU “AnbTepHaTHBa KIIiHiKa”. Bymo obcrexeno 30 YONOBIKIB BiKOM
Bix 20 1o 29 pokie (mosoxmia rpyna) Tta 29 donosikiB Bikom 30-39 pokiB (cepeans rpyma). Y
pe3yabrari AOCIiPKeHb HAMU BHSIBIICHO, 1110 3 30 40JOBIKiB y 15-TH criepMorpaMu BiAoBigamu
acteHo3oocrnepMii a B 15 — HopMo3ooctiepMmii (Kou KijbKiCHI Ta SIKICHI MOKa3HUKH CIIEPMH € B
Mexax HOpMH), a cepe/ 29 40IIoBIKiB cepeHbOI BIKOBOI Ipynu y 16-TH criepMorpamMH BiANOBiau
acteHo3oocrnepmii, a y 13 — Hopmo3oocnepMil 3a KOHTPOJIb MU Opali CIIEPMOTPaMH MAIEHTIB 13
HOpMo300ctiepMieto. CriepMorpaMu OI[iHIOBANIH 32 TAKUMU KPUTEPIsIMU: 1-1 KpUTepiit — KUTBbKICTh
SSAKYIATY; 2- — B 3KICTh CIM’SHOT piIuHM; 3-1 — KUIBKICTh CIIEpPMAaTO30iiB B 1 MII €SKYJISATY;
4-i1 — 3aranbHa KUTBKICTh CIIEPMATO30iiB Y BCbOMY €SIKYJISTI, S-if — pyXJIMBICTh CIIEpMAaTO30i/IiB.
HacTtynauM mokasHHKOM € Mopdosoris crepmaro3oifi. Mop¢osoriro CrepmMaro3oimiB Mu
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OLIIHIOBAJIM 32 KIIbKICTIO HOPMaJIBHUX 1 JlereHepaTuBHUX criepmaro3oinis. e onun kpurepiit —
ne nokasHuk ruiigHocti Mappica. BiH mae 3Mory mokaszaTu KUIBKICTh IIBUJKHX 1 PYXJIMBHX,
MaJIOPyXJIMBUX 1 HEPYXJIMBHX CIIEPMATO301/iB.

O1iHKa SKOCTI CIIEpMH — OAHA 3 OCHOBHHUX METOIWK BU3HAYEHHS PENPOLYKTHBHHX
3ai0HOCTEl YoJIOBiKa 1 (DYHKIIOHAJIBHOTO CTaHy Horo cedocrareBoi cuctemu. Kpim Toro, 3a
SIKICTIO CIIEpMHM MO)KHA HENPSIMHM YMHOM CYJUTH IIPO TOPMOHAJIHMH OanaHC Y0JIOBIHOTO
oprauizmy. Tomy 0a3zoBuii aHali3 aHApONOTii — cHepMorpamMa — Mae€ LIMPOKi JiarHOCTHYHI
MOXJHBOCTI. OIIHIOIOYM CIIEpMOTpaMu YOJIOBIKiB Mojoxmoi BikoBoi rpymu (20-29 p.) mum
BIIMITHIIH, IO TTOKA3HUKU aKTHBHOCTI CIEpMAaTO301MdiB, IXHSI KIIBKICTh Ta mokazHUK Dappica
MTOPIBHSHO 3 HOPMOIO 3HAYHO 3HMKEHI. OIIHIOIYH CIIEpMOTpaMH YOJIOBIKIB cepeIHbOI BIKOBOT
rpymu (30-39 p.), ciig BiAMITHTH, IO TOPIBHSIHO 3 HOPMOIO 3pOCTAE KITBKICTD CIIEpPMaTO30iIiB,
MIPOTE 3HIDKYETHCS KUTBKICTh MIBHAKUX 1 PYXJIMBHX, TOII K MoKa3HUK Dappica 3aIiImaeTbes B
MeXKax HOPMH.

I'pona B., Boiixo I'.", Iapiii T.", OTuny B.
KOHTPOJIb AKOCTI KOMBIKOPMIB J15 TEJIAT BIJ 0 10 6 MICSLIIB

Jlvsigcokutl HayionaneHull yrieepcumem imeri leana Opanka
syn. I pywescvkoeo, 4, m. Jlvsis, 79005, YVrpaina
e-mail: oksagroapa@gmail.com
*lleporcasnuil HAYK080-00CTIOHUI KOHMPOALHUL IHCMUMYM
8eMEPUHAPHUX NPenapamie ma Kopmosux 000a8ox
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Gropa V.. Boyko G., Shariy T., Otchych V. QUALITY CONTROL OF FEED FOR
CALVES IN THE AGE FROM 0 TO 6 MONTHS. The aim of this work was to determine the
quality content of feed for calves. Then we compared it with the norm, which is specified in inter-
national standards. The work was performed at the State Research Control Institute of Veterinary
Drugs and Feed Additives. This procedure is very important because compound feed that does not
pass the inspection cannot be allowed on the shelves of the magazine counter.

Po3BHUTOK CKOTapcTBa, SIK M’SICHOTO, TaK 1 MOJIOYHOTO, HEMOXJIMBHH Oe3 opraHizaiii
30aJIaHCOBaHOI Ta HayKOBO-OOI'PYHTOBaHOI TOIBII TeNsAT. Bucoka NMpoOayKTHBHICTH OPOCIHX
TBapuH mnepeOyBae y MPsIMiil 3aJICKHOCTI BiJl YMOB BHPOIYBAHHS 1 TOMIBII TEJIAT Y MOJOUHUIMA
TIepiojl BUTOJOBYBaHHS.

Bigomo, mo cepex ychoro KoMmILieKCcy (akTopiB, SIKi BIUIMBAIOTh Ha IHTEHCHBHE
BUPOIIYBaHHS TEJST, HAWOUIBIOI yBard 3acilyroBYIOTh SIKICTh KOPMY 1 CHOCIO TOHIBII TEJST
y Tmepiii mepiogy MoCTeMOPIOHATBHOTO PO3BUTKY MOJIOJHSKA BiJl HAPOPKEHHS JO 6 MICSIIIB.
3 METOI0 IPUCKOPEHHS PO3BUTKY TPABHOTO TPAKTy TEJISAT Yy PaHHI TEPMIHM JKUTTS 32 BUCOKHX
MIPUPOCTIB KUBOI MACH HA MPAKTHIII HAMATAIOThCS 3M1HCHUTH IUITXOM BBEJICHHS B PAIliOH T'OJTiBIi
pocinuHHUX KopMiB. OJHAaK POCIMHHI KOPMH, HaBITh BUCOKOCHEPreTHYHI (3€pHO 3JIaKOBHX 1
6000BHX KYJIBTYp), KOTPI MICTATB BEJIMKY KUIBKICTH OLIKIB, ByIJIEBOJIIB, KPOXMAJIIO TOIIIO, TEATA
TIEPETPABIIOIOTHCS Jy’Ke MOBIJIBHO 1 B HE3HAYHUX KUTBKOCTAX. [loka3aHo, 1110 st yCYHEHHS IUX
HEJOJIKIB JIOIJIBHO TPOBOANTH IPETECTYBaHHS BCIX POCIMHHUX KOPMIB.

Mera Hamoi poOOTH — BH3HAYMTH BMICT CHPOi KIIITKOBHHH, CHUPOTO MPOTEIHY, XKHPY,
BOJIOTH Ta 30JIM Y KOMOIKOpMax Jyisl TOAIBMI TelAT. BMICT mpoTeiHy y JAOCHiKyBaHUX 3pa3zKax
KOMOiKOpMiB miepeOyBaB y Mexax 15,4-15,8 %, BmicT xupy — 2,9-3,1 %, BmicT Bosioru — 11,0
%, BMICT KIIiTKOBUHH — 4,7-5,1 %, BM™MicT 30mu — 2,8-3,1 %. 3a pe3yasraraMu TOCIIIKEHb, yCi
3pa3ku KoMOiKopMiB: KoMOikopM Ne 1, komOikopM Ne 2 Ta koMOikopM Ne 3 — fuist TOMIBII TEIIAT,
nepeOyBaroTh y MeXKax HOPMH i IPUIATHI JUIs BAKOPHCTAHHS B TPOMHUCIIOBUX MacIITabaxX, MOXYTh
OyTH BUKOpHCTaHI /I 3a0e3IeUeHHs BJACHOTO PUHKY SKICHUMH HPOAYKTaMH Ta BOXHOYAC €
KOHKYPEHTOCIIPOMO)XHUMH Ha 30BHIIIHBOMY 1 BHYTPIIIHEOMY PUHKY.
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AHAJII3 CIIEPMOI'PAM YOJIOBIKIB 20-29 POKIB

3A HOPMO3OOCIIEPMII TA TEPATO30O0CIIEPMII
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Lutsovych D., Muzyka Ya., Tarnovska A. THE ANALYSIS OF SPERMOGRAMS OF

MEN 20-29 YEARS OLD DURING NORMOSOOSPERMIA AND TERATOZOSPREMIA. We
analyzed the spermograms of men with teratozoospermia and identified the relationship between
the causes of male infertility and the consequences of changes in the qualitative and quantitative
indicators of ejaculate and the reproductive system in general. In the spermograms with terato-
zoospermia, a significant decrease in the number of morphologically normal sperm against the
background of growth of morphologically degenerative sperm and a significant deviation from
the norm of the Farris index. Severe disease dramatically reduces the chances of fertilization and
increases the likelihood of malformations in the fetus, if fertilization has occurred.

[IpoTsiroM ocTaHHIX NECATWIITH y BChOMY CBITI BiJI3HaUCHO 3HIKCHHS (DEPTUIILHOCTI
YONOBIKIB Uepe3 MOTIPIICHHS AKOCTi criepMu. MIMOBIpHO, Iie TOSCHIOEThCS TEHACHIIEIO 0
30UIbIICHHS 3aXBOPIOBaHb YOJIOBIYMX CTareBHX opraHiB. OKpiM IbOTO, CIIOCTEPIracThCs
TOTIpIIEHHS KUIBKICHHX 1 SIKICHUX MOKa3HHUKIB CIIEPMOTPaMH y NPAKTUYHO 3JJ0POBHX YOJIOBIKIB.
CepenHsi KUIBKICTh CIIEPMATO30iiB Yy ESKYJSATI 30POBOTO 4OJIOBiKa 3a ocTtaHHI 50 pokiB
3MEHIIMIIAch Y/BiUi, a cepeaHiil 00’eM esKyIsaTy — Ha oHy TpeTuny (Sukis, 2017).

[MpuunHM, sSKi DPU3BOJATH A0 3HIDKCHHS KUIBKICHHUX 1 SKICHHX IapaMeTpiB CIIEPMH,
3aJTUINAIOTHCS HEBIIOMUMHU. 3a pe3yjibTaTaMu JOCHTIPKEHb, (pakTopu crmocody KuTTs (cTpec,
MaJIiHHS, aJIKOTOJIb, BIUIMB XIMIYHMX (DaKTOpiB HAaBKOJIMIIHBOTO CEPENOBHINA, IO MalOTh
€CTPOT€HHY aKTHBHICTh, ypOaHi3allis TOI[0) HEraTHBHO BIUIMBAIOTH HA YOJIOBIUY PENPOAYKTHBHY
CHCTEMY, sIKa € HAlOUIBII BPA3JIMBOIO Ta HAHMEHII 3aXHIIEHOIO.

Bigomo, 110 3HMKEHHS 3arlTiTHIOBAJIBHOI 31aTHOCTI ESKYIISTY MOXeE criocrepirarucs 6e3
Oynb-SIKMX BiIXWJICHB Bl HOPMAJIBHUX [IapaMeTpiB PyTHHHOTO CIIEPMATOJIOTTYHOTO 0OCTEKEHHS.
bamzpko 30 % BumankiB JOCHIKEHHsSI CIIEpMOrpaMd HE Ja€ OJHO3HAa4YHOI BIJIOBiAI PO
MIEpPIIONPUYMHY 3HWKEHHS (PEepTHIBHOCTI, OCKUIBKM 3MiHM J1aHOl (yHKUIii BigOyBaroThCs Ha
(YHKIIOHAJIBHOMY MOJIEKYJISIpHO-0i00TiYHOMY 200 Gionoriunomy piBHi (Sukis, 2013). Takum
YHHOM, JUIS BCTaHOBJICHHS (PaKTy YOJIOBIYOrO HEILT YISl i3 HMOBIpPHOI HOrO NMPUYMHU TOPSA 3
00’€KTUBHUMHM ¥ IHIIMMH BUJaMHU OOCTEKCHHS MAIliEHTa HacaMIepe] HEeOOXiHE KOMILICKCHE
nabopaTopHe JOCIIIKEHHS SKYIIATY.

Mertolo HamIoro JAOCHi/KEHHS Oylio MpoaHalli3yBaTH CIEPMOrPaMH YOJIOBIKIB 3a
Teparo300cIepMii, BH3HAYMTH B3a€EMO3B’SI30K MK IPHYMHAMH BUHHUKHEHHS YOJIOBIYOTO
HEIUTIIA 1 HACIiAKaMH, SKi IPOSIBIIIOTHCS 3MIHOKO SIKICHUX Ta KUTbKICHUX TIOKAa3HUKIB SSKYIATY
i penpomykTHBHOI cucTeMu 3arajoM. OOG’€KTOM HalmMX NOCIHi/DKCHb OylIH CIEepMOTpaMH,
OTPHMaHi ITiJ] 9ac TOCIiPKEHH MAIi€HTIB Y KIHII PepoIyKTHBHOT MEIUITUHH “AJTBTepHATHBA
kiiHika”. bymo obcrexeno 30 domoBikiB BikoM Bix 20 mo 29 pokiB. Y pe3yasraTi ITOCITiIKEHbD
HaMH BHUSBIIEHO, 1110 3 30 90JI0BiKiB y 15 criepMorpaMu BiANOBiJaIi TEPATO300CIEPMii, a y iHIITHX
15 — HOpMO3oocTepMii (KoM KiBKICHI Ta SIKICHI TIOKa3HUKH CIIEPMH € B MeXax HOpMH). 3a
KOHTPOJIb MU Opajy CIIepMOrpaMH MAallieHTIB i3 HopMo3ooctepMieto. CriepMorpamMu OLiHIOBAIIH
3a TAKUMH KpUTEpisiMU: 1-i KpUTepiil — KUIBKICTh €AKYJIATY; 2-H — B’SI3KICTh CiM’SIHOI piANHMY;
3-it — KiNBKICTh CHEPMaTo30iaiB B 1 MII esKyJsTY; 4-if — 3aranbHa KiJbKICTh CIIEPMAaTo30idiB Yy
BCBOMY ESIKYJISITI, 5- — pyXJMBICTH criepmaro3oiniB. HacTynmHuM nokazHHKOM € Mopdoioris
criepMaro30imiB. Mopdoorito criepMaTo30iiB MU OI[IHIOBATU 3a KUIBKICTIO HOPMAaJBHUX 1
JiereHepaTuBHUX criepMaTo30iiB. Llle ognH kpuTepii — ne nokaszHuk miinHocti @appica. Biun nae
3MOT'y TIOKa3aTH KiJIbKiCTh IIBUIKUX 1 PYXJIHBUX, MaJOPYXJIMBHX i HEPYXJIMBUX CIICPMaTO30iMiB.
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VY criepmorpamax 4oJOBiKiB, XBOPHX Ha TEPaTO300CHEPMit0, BUSBICHO 3HAYHE 3MEHILICHHS
KUTBKOCTI MOP(HOJIOTIYHO HOPMAaJbHHAX CIIEPMATO30imiB Ha (OHI 3pOCTaHHSA MOP(HOIOTIIHO
JIeTeHepaTUBHUX CIIEPMATO301/iB i CYTTEBE BiIXMWICHHS Bif HOpMU iHIAeKcy Dappica. BupakeHe
3aXBOPIOBaHHA PI3KO 3HWKYE MIAHCH 3aIUTiTHEHHSA 1 30UTBIIye BipOTigHICTH Bag PO3BHUTKY Y
IUI01a, SIKIIIO 3aILTiIHEHHS Big0ymocs.

BpaxoByroun TeHICHIIIFO 10 3HWKEHHS PETPOAYKTHBHOI 3IaTHOCTI YOJOBIKiB, BAYKIIMBHUM 1
aKTyaJIbHUM € 3’5ICyBaTH MEePIIONPHINHY 3aXBOPIOBAHHS Ta B3a€MO3B 30K MiXk (haKTOpamH, 110
BHKITUKAIOTh HETUTIAJIS Y YOJIOBIKIB.

INanbHa A., Boiiko I.*, lllapiii T.*, OTunu B.

BU3HAUEHHS CUPOI'O ITPOTEIHY TA KJIITKOBUHU
Y KOMBIKOPMAX JIJIS1 KYPUAT-EPOIJIEPIB
Jlvgiecokuii Hayionanvuuli ynisepcumem im. leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
*/lepoicasHuil HAYKOB0-00CHIOHUI KOHMPOTbHULL IHCTMUNTY M 6eMNPENapamis ma Kopmosux 000agox
eyn. Joneywvka, 11, m. Jlvgie, 79019, Vkpaina
e-mail galinabojko@gmail.com
Palna A., Boyko G., Shariy T., Otchych V. DETERMINATION OF CRUDE PROTEIN
AND FIBER IN FEEDS FOR BROILER CHICKENS. This work was to determine the content
of crude protein and fiber in feed for broiler chickens. Then we compared it with the norm,
which is specified in international standards. The work was performed at the State Research
Control Institute of Veterinary Drugs and Feed Additives. This procedure is very important
because compound feed that does not pass the inspection cannot be allowed on the shelves of the
magazine counter.

lonoBHe y romiBii Kypuar-OpoiiyiepiB - I 3a0e3leueHHs IHTEHCUBHOTO pOCTY 3
MiHIMaJILHUMH 3aTpaTaMy KOPMiB Ha OAMHUIIIO IPOAYKINT. Y MOJNOJHSKA NTHUIIl TPaBHA CHCTEMa
PO3BUHYTa HEOCTAaTHBO 1 HE MOXKE BUPOOIATH hepMEHTH, HEOOXiAHI AJIsl 3aCBOIOBAHHS KOPMIB.
[ITo6 3amoGirTé 3aXBOPIOBaHHSAM KypyaT, HEOOXiJHO NPOBOAUTH CHUCTEMAaTHYHMHA KOHTPOJIb
TOJIIBIIi, BPAaXOBYIOUH BIK 1 MOTpeldy Y MOKUBHUAX PEUOBHHAX 1 OOMiHHii1 eHeprii.

BuportiyBaHHs MOJIOAHSAKA IOBUHHO 0a3yBaTHCS Ha 30a71aHCOBAHIM TOMIBIII BiAMOBIIHO 10
HOpPM. Y Tepli IH1 CJTi/ 3roIoByBaTH JIETKOTIEPETPaBHI KOPMH, TaKi, sIK KyKypy/3a, COEBHH LIPOT,
Makyxa, suMiHb 0e3 miiBok. Ileli koMOiKopM Mae Ha3By mpecraprepHuil. Ilicias HBOrO TarOTh
cTaprepHuid, a 3 2-3-ro TwxkHs “Tpoyep”. Ha 3aBepiieHHst Biaromieii — Ha 7-8-i THXIeHb —
¢inimHui. Penentypa KoMOIKOpMiB ITOBHHHA BPaXOBYBaTH KiJIbKICTh OOMIHHOI €HEprii, poTeiH,
JKUP, KITITKOBHHY, KaJbIlii, hocdop, HATpPiil, a TAKOK He3aMiHHI aMiHOKHCIIOTH, 30KpeMa, IIICTHH,
METIOHIH, JTi3HH, TPUITO(hAH.

PoGoty BukoHyBanu y J[lepkaBHOMY HayKOBO-IOCJTIIHOMY KOHTPOJBHOMY IHCTUTYTI
BETIpEIapariB Ta KOPMOBHX J100aBOK. MeTa HaIlIKuX T0CIIKEHb — POBECTH aHaJIi3 KOMOIKOpMIB
JUTIA Kyp4aTr-OpoiiiepiB cTapToBOi Ta (iHIMIHOI BIATOIIBII 3a MOKa3HUKAMH CHPOTO MPOTEiHY i
KJIITKOBUHH i MOPIBHATH OTPUMaHI pe3ysibTaTh 3 HOPMaMH T'OJIiBIII.

VY pesynbrari NpoBeeHNX JOCHTIPKEHb OTPUMAHO TaKi MOKa3HUKH: B kopMi “CrapToBuii”
BMICT cuporo nporeiny craHoBuB 21,8 %, BMicT K1iTKOBUHH - 3,9 %. B kopMi “@iHitHuiA" BMiCT
npoteiny - 19,7 % a xniTkoBuHH - 4,0 %.

TakuM 4YMHOM, OTPHMaHI Pe3yNbTaTH CBIIYaTh PO BIAMOBIJHICTh JOCITIPKYBaHHX KOPMIB
HOpMaM TOJIBJII Kypuar-OpoiinepiB BkazaHUX BiKOBHX rpym. CiliJ 3ayBayKUTH, 10 TPOBEACHHS
DIMOOKOTO 1 TOYHOTO aHaNi3y BMICTYy NOXKMBHHX PEUOBHH Yy PEIENTaxX KOMOIKOPMIB Ja€ 3MOTY
YCYHYTH TOPYIIEHHS OOMiHY PEYOBHH Yy KypdyaT i pallioHaJbHO BHUKOPHCTOBYBaTH KOPMOBI

pecypcu.
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BU3HAYEHHS BMICTY EHAOT'EHHOI'O I'ICTAMIHY B EPUTPOLIMTAX CAMOK
LIIYPIB 3A JIIf BIOTEHHOI'O AMIHY TA BETATICTHUHY
Jlvgiecokuti Hayionanvuuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: restejhristina@gmail.com

Reshtey Kh. DETERMINATION OF ENDOGEN HISTAMINE IN RATS ERYTHRO-
CYTES AT THE ACTION OF BIOGENIC AMINES AND BETAGISTIN. the addition of hista-
mine at a concentration of 5.4 um reduces the content of endogenous histamine by 24 % relative
to the control group. The addition of betahistine, with a concentration of 0.1 pm, leads to a signifi-
cant reduction in the content of endogenous histamine by 91 %, betahistine, with a concentration
of 1 pm - by 96 %, betahistine, with a concentration of 10 um - by 95 %.

licramin € GioreHHMM aMiHOM, IO Oepe y4JacTh y MICHEBHX IMyHHHX peakmiax. Llei
OloreHHMI aMiH Ji€ SK HeHpoMmeaiaTop UL TOJIOBHOTO, CIMHHOTO MO3KY Ta MaTKd. ['icTamiH €
MeIiaTOpOM allepTidHuX 1 TICEBI0ATEePTIYHNX PeaKiill, BHKOHY€E B OpTaHi3Mi 3aXHUCHY (PyHKIIifO.
€ yotupm BuaM ricraminoBux perentopis — H1, H2, H3 ta H4, i s koxHOTO 3 HUX € CBOi
onokatopu (bimko, 2016). dms peuentopa H3 — me OerarictmH. Ha choromHi 3amumaeTbest
HEBiIOMUM, Y1 Ha MEMOpaHi epUTPOLUTIB MICTATHCS PEUENTOPH 10 TicTaMiHy. TOMy BaKIMBUM
€ BMBYCHHS NMUTaHHS HAsABHOCTI iX Ha MeMOpaHaX YEpBOHHMX KpPOB’SHHX Tilelb, 30kpema, H3
peuenrtopa. Binomo, 110 perenTopu A0 ricraminy 3alisHi TAKOX 1 B peryJisiii BMIiCTy TicTaMiHy B
KpOBI 4epe3 BTATyBaHHS HOTo €03MHO]IIaMH, BUBIJIbHEHHS 0a30odisamMu KpoBi. BusBuiocs, 1o
EPUTPOLIUTH TEX MICTATH ricTaMid. BpaxoByroun 1ie BaXXJIMBO NOCTiIUTH yyacTh H3 peuenrtopa
(3a Horo HasIBHOCTI) B peryJsiiii BMicTy Oi0r€HHOIo aMiHy B €pUTPOLMTAX CAMOYOK IYPiB.

Jnst aHanizy epUTpPOLMTH CaMOK IMypiB BiaMuBaiu (iziosoriyHuM po3unHoM. byo
MIPOBE/ICHO JIOCIIHKEHHS, I IO epUTPOLUTIB TofaBaiy ricramit (5,398 MxM), iHKyOyBasu 5 XB.
3a KIMHATHOI TeMIepaTrypH i MoTiM BimMuBamu (i3ionoridHuM po3drHOM. [ BHUSBICHHA Ha
IUTa3MaTH4HI MeMOpaHi eputpormtie H3-pemnenTopis 10 rictaminy, 10 BIAMUTHX €PUTPOINTIB
nomaBany OeraricTwH (00 KiHIIEBa KOHICHTpamis craHoBmia BiamoBimao 0,1; 1; 10 MxM)
1 iHKyOyBai 5 XB 3a KIMHATHOI TeMIlepaTypH, IOTiM BigMuBaiu. [lo iHIIMX 3pa3KiB MiCHs
1HKyOaii 3 6eTaricTHHOM JI0ZIaBaJIN TiCTaMiH, 1100 KiHIIeBa KOHIIEHTpaIlis cTaHOBHIA 5,398 MKM.
[TpoBomuny inkyOamito 5 XB 1 BinOupanu 3pa3ku (ki BigMHUBaIU (i310JIOTIYHUM PO3YMHOM Ta
TIPOBOJIMIIY T€MOJTI3) ISl aHAJII3y BMICTY €HJIoreHHOro ricraminy (Boponina, 2004).

Hamu BusiBneHO, 10 JOfaBaHHS TricTaMiHy B KOHIEHTpauii 5,4 MKM 10 epuTpOLUTIB
3HM)KY€ BMICT €HJJOT'€HHOT0 ricTamMiny Ha 24 % 110,10 KOHTpOJIbHOI rpymiH. JlonaBanHs GetaricTuHy
koH1eHTpariero 0,1 MKM Bezie 710 3HAYHOTO 3HIKESHHS BMICTY €HIOTCHHOTO ricTaminy Ha 91 %,
OeraricTuHy KoHIleHTpalliero 1 MkM — Ha 96 %, OeraricTuHy, KoHIeHTpalieo 10 MkM, — Ha
95 %. OTxe, He3aeXKHa J1isl OeTariCTHHy B EpUTPOIMTAX CAMOUYOK IIYpPiB 3yMOBIIIOE 3HI)KECHHS
PiBHS €HIOTCHHOTO TiCTaMiHy.

3a momaBaHHA OeTaricTUHY B KoHIeHTparii 0,1 MkM y nmoenHaHHI 3 TicTamiHoM (5,4 MKM)
BMICT €H/IOTEHHOTO TiCTaMiHy 3HWXYeTbcs Ha 71 %, OeraricTuHy, KOHIEHTpalmieo 1 MkM, y
MIO€/IHaHHI 3 ricTaMiHoM — Ha 62 %, Oetaricraminy y konnenTpauii 10 MkM 3 ricramiHoM — Ha
69 % TNOpIBHAHO 3 IHTAKTHUMH KIiTHHaMH. IIpore, SIKIIO MOpiBHIOBATH Ii AOCIHiAHI TPYIH 3
rpymnamMu, Ji¢ IO ePUTPOLUTIB OYII0 TOAAHO TiIBKU OCTATICTHH y BiIOBITHUX KOHIICHTPAIiSX,
TO BHSIBJIIEHO JIOCTOBIpHE IiIBUIIEHHS BMICTYy rictaminy. Lle cBiguuTh mpo Te, mo OnoKyBaHHS
H3 penenrtopa 3a crumysroBaHHsS TicTamiHy (IHIIMX THUIIB TiCTaMiHOPELENTOPIB) PEryJroe
€HJIOTeHHHH piBEeHb OIOTCHHOTO aMiHYy.
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NAY/K-ATPA3HA AKTHBHICTb OOLIMNTIB I 3APOJIKIB B’ IOHA
YITPOAOBX EMBPIOTEHE3Y
Jlvsigcokutl HayionaneHull yrigepcumem imeri leana Opanka
eyn. I pywescokoeo , 4, m. JIvgis, 79005, Yrpaina
e -mail: yarynasemko@gmail.com

Semko Ya., Mandzynets S., Bura M. THE ACTIVITY OF THE Na+/K+-ATPase AC-
TIVITY OF LOACH OOCYTES AND EMBRYOS DURING EMBRYOGENESIS. The enzy-
matic activity of Na*-K*—ATPase of loach oocytes and embryos cells has studied. In the unfertil-
ized eggs, the activity of the ATPase is 65.8% of the activity of embryos after fertilization.

Oynkuii nIasMaTnYHUX MeMOpPaH KIIITHH 3yMOBJIEH] iXHIMH IPOTETHOBUMH KOMITOHEHTaMH,
SIKI BUKOHYIOTh pOJb 10HHHMX KaHAJiB, IOMII, CH3UMIB, perenTopiB. Bemyda ponb cepen
IOHHMX TpPaHCIOPTEPIB IUIa3MaTH4HOi MeMOpanu HanexuTb Na',K'—ATdazi — mapkepHOMY
€H3MMY IUIa3MaTHYHOI MeMOpaHH, IO 3IIMCHIOE aKTHBHE TpaHCMEMOpaHHE MEepeHECEHHs
ioniB Na* ta K* i TumM camuM migrpuMye HOpMaibHe (QyHKLIOHYBaHHS KIITHHU. UNCICHHUMHU
JOCII/DKCHHSIMA  [TOKa3aHo, 1o akTuBHICTh Na",K'—~AT®a3u Bigirpae KI0OUOBY poJIb Y
MiTPUMaHHI BHYTPIIIHBOKIITHHHOTO 10HHOTO TOMEOCTa3y, OCMOTHYHOTO OaJiaHCy KIITHUHH,
TpaHCMEMOPaHHOTO MOTEHIIally KJIITHH, 3MIHIOETHCS ITiJl BIUIMBOM T'OPMOHIB, (h)aKTOpiB pOCTY,
crpecy (Boldyrev, 2000; Xie, 2002; Karursa, 2006); onocepenkoBaHo Oepe ydacTh y peryJasii
eKcripecii reHis, nposidepauii Ta pocti kinithH (Kapunkas, 2008; Karrs, 2006; Xie, 2002). 3a
MaTOJIOTIYHUX CTaHIB opraHiaMy QepmenrarnBHa akTuBHiCTH Na’',K'—AT®da3u 3MiHIOETHCH,
HalpHKJaz, 3a aiadery Ta imremii (Jamme, 1999; Orlov, 2004); a myTanii o-cyOOoANHUII €H3UMY
i, BIAMOBIHO, MOpylIeHHS KaramituuHoro mukiry Na',K'—AT®da3u npu3BoanTb 10 pO3BHTKY
Ba)XKHMX 3aXBOPIOBaHb, HANPHUKIIAJA, I'eMIIUIETiYHOI MIrpeHi 2 THIy, JAWCTOHIi-NapKiHCOHI3MY,
nutsiaoi remimierii ta cuaapomy Konna (Tamikun, 2014).

3 06io¢iznuHOi TOYKM 30pYy, HNOCITIJDKEHHs ocobmuBocreit ¢(yHkioHyBanHs Na',K'—
AT®a3u 0ooLUTIB 1 3apOAKOBUX KIIITHH € aKTyaJbHUM Ta MepcrieKTHBHUM. OCKIIBKY CTaTeBi Ta
3apOJIKOBI KJIITHHH XOJOIHOKPOBHHX € aJIeKBAaTHOIO TE€CT-CUCTEMOIO JUISl TOCHIPKEHHS BILIUBY
pi3HUX (hapMaKOJIOTIYHMX 1 XIMIYHUX YMHHUKIB Ha >kuBi opranizmu (Ioiina, 1993; Bypa, 2009;
Pomantok, 2016), a 3aB/sIKM KOPOTKOMY T1e€pioy eMOpioreHesy, ria3MaTHyHi MeMOpaHH 3apOAKiB
€ 3pyuyHuM 00’ektoM st pociipkeHb Na',K'—ATdazu. Meroro poboru Oyino mociiauTu
eH3uMarnuHy aktuBHicTh Na‘,K'—AT®da3u oonuTiB Ta 3apOAKOBHX KIITHH B’IOHA.

onepennimu nocmimxenusmu (lovina, 1993; [eneuy, 2008) BCTAHOBIICHO, 10 3pPOCTAHHS
Na*,K'—AT®a3H0i aKkTHBHOCTI 3apOJKiB 3yMOBJIO€ IIiJBUIIEHHS PIBHA TPaHCMEMOPaHHOTO
MOTEHLiaJly BIPOJOBX PaHHbOro po3BuUTKy B’roHa (bepuramBuim, 1974), ski neCHHXpPOHHO
HapoOCTalOTh /10 6-1 TOAMHM PO3BHUTKY. Y KiHII CHHXPOHHMX NOALTB Ha cramii 10 momimy
Or1acToMepiB BUSIBIICHO OJTHOYACHE 3HIDKEHHS piBHs noreHuiany (Iokina, 1993) i eHsumaruuHOi
aktuBHOcTi Na',K*-mommnu (LleneBnu, 2008). LlikaBo, mo came B Lieil mepiog y 3aponkiB
3HW)KY€EThCS MITOTUUHHHN 1HIEKC 1 3pocTae MopdoreHeTnuHa akTuBHICTH siiep (bepuramBumiy,
1974).

Jnst  BCTAHOBIICHHSI ONTHMAIBbHUX YMOB Mg* -3anexxHoro riapomisy AT®, skuit
karanizyerbcst Na',K'—AT®a3010 00LUTIB, AOCH/KYBaJM HAKONWYEHHS NpPOAykTy ATD-
rizponasHol peakuii 3aJie)KHO Bix KoHUeHTpauii cyocrpary (ATd; aist 3apoakiB y monepeaHix
JOCTI/DKCHHSAX BHKOpUCTOBYBaym gianmazoH 0,1+3 wmwmombe/n  (Lemesuu, 2008)). [awni
eKCIICPUMEHTIB MMOoKa3and, o KiHetnky Na',K'—aktuBoBanoro, Mg?*-3ane}HOro rifpomisy
AT® canoHiH-TIepHOPOBAHUMH OOIUTAMHU BITOOPAXKAIOTh KPUBI, SKi MAalOTh TEHACHIIIO IO
HacH4eHHsI B Aiarta3oHi koHeHTpamii AT® 0,5+2 mmons/i1. [TopiBHsHO 3 cTaji€ero 2 GnacTomepis
y HE3aIUIAHEHWX SHLEKNTITHHAX B’IOHA, aKTHBHICTh JOCII[DKyBaHOTO €H3MMY CTaHOBMJIA
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65,8 % aKTUBHOCTI 3apOJKiB Mmicis 3aruTifHeHHs 1 HamigyBana 0,13+0,1 Mmkmons P/xB'Mr Oinka.
3poctanHs eH3uMaTHIHOI akTUBHOCTI Na",K'—AT®a3u BIpomoBK paHHROTO PO3BUTKY 3aPOJIKiB
XOJIOJHOKPOBHUX TIOB’sI3aHE 3 IIPoLIecaMy eMOpioreHe3y Ta repedyaoBaMu KIITHHHIX MeMOpaH.

Cosa H.', ITonosuu M., lllanaii f.!, Maumsunenn C.!, I'peniox B.!,
Mirina H.2, 3aiuenko 0.2, Badchkuii A.'

BITJIMB ITOXIAHOI'O TIA30J1Y B KOMIUIEKCI 3 ITOJIIMEPHUMU HOCISIMU
HA YJIbTPACTPYKTVYPY KJIITUH JIIMOOMU
Tvgi6cokuti Hayionanvrull ynieepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
’Hayionanvnuil ynieepcumem «JIogiecoka nonimexnikay
ni. Ceamozo FOpa, 9, m. Jlvsis, 79000, Vkpaina
e-mail: madrigalamar@gmail.com
Sova N., Popovych M., Shalai Ya., Mandzynets S., Hreniukh V., Mitina N., Zaichenko
O., Babsky A. ULTRASTRUCTURE OF LYMPHOMA CELLS UNDER THE ACTION OF
THIAZOLE DERIVATIVE IN COMPLEX WITH POLYMER CARRIERS. The effect of the thi-
azole derivative in combination with polymeric carriers on the ultrastructure of lymphoma cells
was studied. The studied thiazole derivative in complex with polymeric carriers at concentrations
of 10 uM leads to irreversible changes in the ultrastructure of lymphoma cells. Complexes of
thiazole derivative with polymeric carriers significantly reduce the nuclear cytoplasmic index, the
number of lysosomes and the area of mitochondria. These data indicate that the thiazole deriva-
tive and its complexes with carriers show their cytotoxicity in both apoptotic and necrotic types.

3MiHa yABTPaCTPYKTYPH KITITHH A€ 3MOT'Y IOCIIIINTH PIBEHb BILUTUBY LIKIAIUBUX (akTopiB
Ha BHYTPIIIHIO CTPYKTYpY KJITHHH. 3aCTOCYBaHHS METOLY €JEKTPOHHOI MIKpPOCKOMii pa3om
i3 BMBUEHHSIM (YHKI[IOHAJHHUX IPOIECIB JIONIOMAra€ BCTAHOBHTH MOXJIMBI MEXaHi3MH, IO
3yMOBJIIOIOTH MATOJIOTIYHI CTAHM Ta X 3B’SI30K 3 YIBTPACTPYKTYPHUMH 3MiHAMU y KITITHHI (3UHB,
2014). IlpoTunyxJIMHHI MOXiJHI Tia30J1y € KJIACOM TeTEPOLUKITIYHUX CIONYK, SIKi TPOSBIISIOTH 1
HU3KY IHIINX TepaneBTHYHuX BaactiuBocTel (Turov, 2012). V Hammx momnepeanix 10CiiHKeHHSIX
MUTOTOKCHYHA [isl TIOXIJHOI'O Tia30/1y B KOMILJICKCI 3 MOJIMEPHHUMH HOCISIMH Oyjia BCTaHOBJICHA
JUTS KJTITHH TeMIaTOKAPIIMHOMH, [TIOMH 1 KJIITHH IPOMIETONUTAPHOTO Jieiko3y monuau (Finiuk et
al., 2021). IIi edexTr Oyn HABITH OUIBIIT BHPaXKEHI, HIXK 3a il BiIOMOTO XiMiOTEpareBTUYHOTO
Mpernapary — J0KCOPYOIluHY.

Meroto pobotu Oyno mocniauTi BIUMB noxigHoro Tiazomy (B®1) B kommuiekci 3
noriMepuuMu Hocisimu (tioni TTEI-merakpuiar, komiiekcH 6 1 16) Ha yinbTpacTpyKTypy KIiTHH
simbomu. JToCHTiIKeHHS MPOBOIMIIN Ha HETIHIHHIX MHIIIaX-caMIlix 3 JiMmpomoro Hemer-Kennepa
(NK/Ly). ActiutHy GopmMy TiM(BOMHU MPHUIIETLIIOBAINA METOIOM BHY TPIIIHBOUEPEBHOT 1IHOKYJISIIIT.
[Moxigue tiazony b®1 y kommiekci 3 HMoNiMEpHUMHU HOCISIMH JI0JaBajd JI0 CYCIIeH3i1 KIITHH
nmimdomu y apirodid koHueHtpauii 10 MkM Ta iHKyOyBasii BIIPOIOBX 15 XB. YIBTpacTpyKTypy
KITHH JTiM(GOMH JOCTIKYBaId METOAOM eliekTpoHHol Mikpockomii (Kaminskyy et al.,
2008). Ha mincrasi enekTpoHHHX MikpodoTorpadiii po3paxoByBaiu Taki MOKa3HUKU: siIEPHO-
[MUTOIUIA3MaTUYHUAMN 1HAEKC, KITbKICTh Ta IUIOIIA MITOXOHAPIH 1 JizocoM. CTaTHCTHYHY 00POOKY
Pe3yNIbTaTIB JOCIKEHb MPOBOIMIIN 3 BUKOpUCTaHHAM mporpamu MS Excel-2013. s omiHku
JIOCTOBIpHOCTI 00uucoBanu koediieHT CThIOnEHTA.

AHarni3 eneKTpoHorpaM KOHTpoIbHUX KiniThH JiMdomu NK/Ly nokasas, o y KOHTPOJIbHii
rpymi siapa 3aiiMaroTh OLIBIIY YaCTHHY KIIITHHH, a TUTOIIa3Ma — opieHToBHO 20—30 % 3aransHoro
00’emy. BcranoBneHo, 1o y koHuenrpanii 10 MkM pedoBuna BP1 3ymMoBIIOE IECTPYKTHBHI
3MIHM KJITHH JIIM(QOMH NEPEeBaKHO AaNONTUYHOTO THIY. 30KpeMa, KIITHHH 3MEHIIYBAJINChH
i BTpadanu emintuyny ¢opmy. Crocrepiraid Takok AeOpMAaIliio sapa, 3MCHIICHHS HOTO
PO3MIpiB, pyHHYBaHHS MJIa3MaTHUYHOI MEMOpaHHu, HAOPSIK KPUCT MIiTOXOHpii. [TomiOHI 3MiHu
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VABTPACTPYKTYPH KIITHH JTIM(QOME TaKOX criocTepiranu 3a aii kommuiekcie bd®1 Ta momimepHux
HociiB. KinpkicHUIT aHaNi3 €IeKTPOHOTPaM JO3BOJIIMB BCTAHOBUTH, IO 3a Oii b®1 moctoBipHO
3MEHIIyBaJIacs KUTBKICTh JI30COM 1 IUiomia MiToXOHpii. HaroMicTs 3a mii koMruiekciB 6 1 16
CIIOCTEpiray 3HIKEHHS sIepHO-IUTOIUIa3MaTnaHoro inaekcy (P < 0,05). KimekicTs mi3ocoMm i
IUIOMIA MITOXOHAPiH TakoX 3HIKyBaIHCh. OTXe, TOCHIHKYBaHE TOXiTHE Tia30dy B KOMILIEKCI
3 MOJIMEPHUMHU HOCISIMA Yy KOoHIeHTpamisx 10 MkM NpU3BOAUTH A0 IECTPYKTHBHUX 3MiH
aTIONTHYHOTO Ta HEKPOTUIHOTO XapaKTepy B YABTPACTPYKTYP1 KIITHH JTiM(pOMH.

Tpury6 C.. Ko3upa P., I'enera A., TapHoBcbka A.

AKTUBHICTbB I''TYTATIOHITIEPOKCHUIA3U YV 3APOAKIB B’ IOHA
3A BIUIMBY AHTUBIOTUKIB KJIACY ®TOPXIHOJIOHU

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

Tryhub S., Kozyra R., Heneha A., Tarnovska A. THE ACTIVITY OF GLUTATION
PEROXIDASE IN LOACH EMBRYOS UNDER THE INFLUENCE OF FLUORHINOLONE
CLASS ANTIBIOTICS. We investigated the effect of fluoroquinolone antibiotics on glutathione
peroxidase activity in loach embryos at different stages of development. After analyzing the dy-
namics of the studied enzyme activity of antioxidant protection, we can say that the nature of the
effect of borocin and flumikvil on the dynamics of the activity of GPO have an activating effect.
On the 1st, 3rd and 5th hours of development under the action of borocin there is an increase in
the activity of the studied enzyme. The most activating effect is manifested at a concentration of
0.25 pg/ml.

3acTocyBaHHSl 3apOAKOBHUX O00’€KTiB PO3MISAAIOTH SIK IMEPCIEKTUBHUN MPUCKOPEHHI
METOZ JOCIIJPKEHHS! TOKCHMYHOCTI PEUOBHH, OCKIJIBKM 32 YMOB BIUIMBY XIMIYHHX CIIONYK
3MIHIOIOTHCSI KOHILIEHTPALil PEYOBHH yCEpeAnHI 3apOoAKiB, MIBHIKICTH O10XIMIYHHMX MPOIECIB
1 BeJIMYMHA TMOTEHINAJIB KIITHH TOIIO. SIK MOKAa3HWKH, IO PEaryroTh Ha 30BHIIIHI BILUIMBH,
MOXKHA BHKOPHCTATH 3MiHY aHTHOKCHIAHTHOTO cTaHy KmiTHH (AHTOHsK [JI. Ta iH., 1999). L
MIPOIIECH 3MIHIOIOThCS 32 il (i3ndHuX (akTopiB (TEeMIeparypa, Jisl MarHiTHHX 1 €JIeKTPHIHNX
TIOJIiB, Ja3epHE ONMPOMIHEHHS) i XiMIYHHUX areHTIB (TOPMOHH, aHTHOIOTUKH, IUTOCTATUKH, 10HH
BaXXKHUX MeTaniB). Taky BIacTUBICTh ()epMEHTIB AaHTHOKCHUIAHTHOI CUCTEMHU MOYKHA BUKOPHCTATH
B €KCIIEPTH31 OOM BU3HAYMTH, SIK Ha HUX BIUIMBAE TOKCHYHA PEYOBHHA YU KOMIUICKC PEYOBHH I,
3pELITOI0, Ha OPTaHi3M 3arajioM.

Po3BUTOK HayKky i TEXHIKH CTUMYIIOBAB IIMPOKE BUKOPUCTAHHS HOBHX aHTHOAKTEPIHHNX
3aco0iB. Cepen JUCKYCIHHMX 1 HEIPOCTHX MPOOIEM aHTHMIKPOOHOI XiMioTeparii MUTaHHS PO
MOXJIMBICTh Ta IPOTHIIOKA3W 3aCTOCYBaHHs (DTOPXIHOJIOHIB Y JIIKyBaJIbHIl MPAKTHILI € OIXHUM
3 HaWOUIbII aKTyalbHUX. BaXXITMBUMU BIIaCTHBOCTSMH (DTOPXIHOJIOHIB € IIMPOKUH CIEKTp JiH,
aKTHMBHICTh IIOJI0 MIKPOOPraHi3MiB, CTIHKMX JI0 MpenapariB iHIIMX KJIaciB 1 BHCOKa KIiHIYHA
e(eKTUBHICTh 32 BIJICyTHOCTI HAJIEKHOTO TEPAINEBTHYHOIO e(EeKTy IHIIMX aHTUMIKpOOHHX
3aco06iB (ITaneiiceka O.H. Ta in., 2012).

Mertoto poOOTH € TOCIIKEHHS MOXKIIMBOCTI 3aCTOCYBAaHHS 3aPOJIKOBUX 00 €KTIB SIK TECT-
CHCTEM JUIsl IEPEBIPKU BIUIMBY IIKIAJIMBUX PEYOBHH. [ MOCSATHEHHS METH MU PO3B’S3yBallid
TaKi 3aBJaHHA: TOCIIANTH aKTHBHICTh TiryTartioHnepokcuaasu (I'TIO) 3a BBy GoponuHy Ta B
rxoHIeHTpanisx 0,25, 1,5 ta 2,5 mxr/mn Ha 1, 3 Ta 5 TOI pO3BUTKY.

JocnimKkeHHs TpOBOAWIM Ha 3apoAkax B’roHa Missgumus fossilis L., aKwii CHOTOIHI
IIMPOKO BUKOPUCTOBYETHCS Y BUBYCHHI eMOPIiONIOTiYHNX, 010XIMIYHIX, IIUTOJIOTTYHUX Ta iHIIUX
npobneM. Y nmabopaTopHUX yMOBax B’IOHIB COPTyBald 3a CTaTTI0O H yTPHUMYBAJIH B OKPEMHX
akBapiymax 3a remneparypu 4 °C. SiinexniTHHI OTpUMYBaiIH i 3arutiqHioBatn 3a A.A. Helidaxom.
Jdns 3¢scyBaHHS BIUIMBY JOCIHIIKYBaHMX (DTOPXIHOJIOHIB Ha 3MiHY aKTHBHOCTI ()EpMEHTIB
AQHTHOKCHJIAHTHOT CUCTEMH, B CEPEIOBUIILIE, B IKOMY KYJIBTHBYBAJINCS 3aPOJKOBI KJIITHHH BEIOHA,
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nomaBaiau OOpomuH i GmoMikBiT y 2,5 Mir/mi, 1,5 Mxr/mi ta 0,25 MKI/MII KOHIICHTPALisX.
Miporo akTHBHOCTI (hepMEHTY TIIyTAaTIOHMEPOKCHIA3HU € IMIBUAKICTh OKHCHEHHS IIIyTaTiOHy 3a
HASBHOCTI TiAPOIIEPOKCHITy TPETHHHOTO OyTITy. KOHIIeHTpaIlifo BiTHOBIEHOTO IIyTaTioOHy [0 i
Ticis iHKyOarii BU3Ha4a Il KOJIOPUMETPUIHO.

[IpoananizyBaBIiy AMHAMIKY aKTHUBHOCTI JIOCII/PKYBaHOTO (DepMEHTY aHTHOKCHJIAHTHOTO
3aXHCTY, MOJKHA CKa3aTH, 110 BIUTUB OOpOLMHY Ta (IIIOMIKBLTY Ha nuHaMmiky aktuBHocTi ['TIO
MIPOSIBJISIOTH aKTUBYIOUY J1it0. B 3aranpHOMy Xapakrep AMHaMiKH aKTHBHOCTI NPH i1 OOpOLMHY
Ta QIFOMIKBLTY BCIX TPHOX BHIAJIKaX € qye moaionumM. Ha 1-mry, 3-T10 i 5-Ty ronuHu po3BHUTKY 32
Ji1 OOpOLMHY CIIOCTEPIraeThesl MiABUIICHHS aKTHBHOCTI IOCIKyBaHOTO GepMeHTy. Haiidinpm
aKTHBYIOUA JIisl IPOSBIETHCS 32 KOHIEeHTpaii 0,25 MKr/Mi1.

OTxe, MM BCTAaHOBHWJIM, IO HalfHWK4Ya KOHIEHTpawis ¢ropxiHomoHiB (0,25 MKr/mm)
MIPU3BOAUTE JI0 HaiOunpmoro 3poctanus aktuBHOCTI ['TIO Ha 1-i1, 3-if Ta 5-# ToquHAX PO3BUTKY.
HocnimkerHss QpepMeHTIB IIyTaTioHOBOi cucTeMH mokaszanmu, mo ['TIO akTUBHICTH 3apoIKiB
B’I0OHA, IHKYOOBAaHUX Y JOCIIKYBaHUX CEPEIOBHUIAX, HAHOLIBIIE 3pOCTae Ha 3-TFO TO/T PO3BHUTKY.

IOpis I.

BU3HAYEHHSA BMICTY EHAOI'EHHOI'O I'ICTAMIHY B EPUTPOLINTAX CAMOK
LITYPIB 3A JIi BIOTEHHOI'O AMIHY I BJIOKATOPIB I'ICTAMIHOPELIEIITOPIB
Jlvgiscokuii Hayionanvhuti ynigepcumem imeni leana Opanka
eyn. I pywescorozo, 4, m. Jlvsis, 79005, Vkpaina
e-mail: golovchak _nataly@ukr.net

Yuriv I. DETERMINATION OF ENDOGEN HISTAMINE IN RATS ERYTHROCYTES
AT THE ACTION OF BIOGENIC AMINE AND HISTAMINE RECEPTOR BLOCKERS. The
action of DRB at a concentration of 10 pm with histamine of 5,4 um causes a decrease in the
content of histamine to a minimum value of 3,1 %.

[icTaMiH — Lle OpraHiyHa CHoJyKa, 110 HAaJEeXHTh JI0 Kiacy O10reHHUX amiHiB. BiH BUKOHY€
PETYIATOPHY, 3aXUCHY (DYHKIIIIO B OpraHi3Mi Ta € MEIIiaTOpOM aJICPTiYHUX PEaKIliid HeraitHOTOo
tuy. Sk Bimomo, € 4 Tunu ricraminoBux peuenropis H1, H2, H3 ta H4 (Niaragh, 2010).
Brokaropu rictaMiHOBHX penenTopiB — e PEYOBHHHU, SIKi BIUIMBAIOTH HA BMICT Ta MeTaboJIi3M
ricraminy. Ha cporomHi € HEBiIOMOIO HASBHICTH PEIETITOPIB IO TicTaMiHy Ha IUTa3MaTHUHIH
MeMOpaHi epuTpouuTiB. ToMy JOCIIIKEHHS TAKOTO POLY € aKTyaJbHUMHU.

B ekcmepuMeHTaX BHKOPUCTOBYBAJIM EPUTPOLMTH CaMOK wmiypiB. [[ns BusiBnenus H4
penenTopa BHKOPHUCTOBYBAIM Taki Oiokaropu: aesnmoparanwH, no H1 pementopa, paHiTHINH
1o H2 peneniropa, 6etarictur 1o H3 peneniropa (/IPB). Busisnsim vasBHicTs H4 penenTopa 3a
3IaTHICTIO €PUTPOIIMTIB MOTJIMHATH Y1 BUBIIBHATH TicTaMiH. J{Jist BUpilIEeHHS TUTAHHS, UM 31aTHI
EPUTPOLIUTH MOTIMHATH TICTaMiH, TelapuHi30BaHy KPOB LEHTPU(YTYBAIH, MICJs YOTO IUIa3My
BUJIMBAJIM, & €PUTPOLMTH BiIMHMBAIN TPHUi (i310JOTIYHUM PO3YMHOM i MOTIM JO YEPBOHHX
KPOB’SHUX TIJCHb MOJaBajik TicTaMiH, 1100 KiHIIEBa KOHIIEHTpAIlis B mpobi ctaHoBMIa 5,398
MKM. [licns iHkyOanii, sika TpuBana 5 XB, €PUTPOLUTH BiAMHUBAIN (i310JIOTIHYHUM PO3YHHOM.
Jlnist BUBYEHHSI HAsSIBHOCTI Ha ITa3MaTHyHii MeMOpaHi eputporutiB H4 penentopis 1o ricraminy,
3aCTOCOBYB&JIM OJOKaTopu penentopiB. s LbOro 10 BIIMHUTHX EPUTPOLMTIB JO/aBaJH
OJTHOYACHO JIC3JIOpATaIHH, PAaHITHINH, OCTariCTHH (TAKMM YHHOM, MO0 KiHIIEBa KOHIICHTPALIis
koxHOro craHoBmia 0,1; 1; 10 MxM). Jlo iHmmx 3pa3kiB micis iHKyOarii 3 6mokaropamu JIPb
JIOIaBaJIM TicTaMiH (KiHIIeBa KOHIIEHTpaIlis ctaHoBmIa 5,398 MkM). [IpoBonnnu iHKyOartito 5 XB,
BiIMHUBAJTH 1 BiIOUpaIK 3pa3ku I aHaTi3y. [[poBOAMIM reMoTi3 epUTPOLHTIB i BU3HAYAIIHN BMICT
eHnoreHHoro ricraminy (Boponina, 2004).

Y Xoai nociigy HaMu BCTaHOBJICHO, IO 32 OJaBaHHS TiCTaMiHy B KOHIEHTpalii 5,4 MkM
BMICT €HJOTEHHOTO TiCTaMiHy B €PUTPOLIMTaX 3MEHIIMBCS 1 CTaHOBMB 76 % BiJ BMICTY B
inTakTHUX. [IpoTe Take 3HMKEHHsI HE MIATBEPIMIIOCS MOCTOBIpHIiCTIO. 3a momaBanHs JIPB y
koHueHTpauii 0,1 MkM BMicT eHporeHHoro ricraminy craHoBuB 14 %, JIPb y xonueHrtpauii
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1 MkM — 6,6 %, JIPb y xorumenTparii 10 MkM — 48,2 %. ToO6TO BMICT €HIIOTEHHOTO TiCTaMiHy
3HIKYBaBCs 3a nofasaHHs J|Pb pisHUX KoHIEHTpariii.

VY pesynerari ponaBanHa JIPb konmentpariero 0,1 MkM, y moegHaHHI 3 TicTaMiHOM
5,4 MKM BMICT €HJOT€HHOTO TicTaMiHy ctaHoBuB 11,6 % Big BmicTy B iHTakTHUX, [IPB
KOHIeHTpamiero 1 MKM, y moenHaHHi 3 rictaminoMm 5,4 MxkM — 7,7 %, JIPb xoHieHTparieto
10 MxM, y moemHanHi 3 ricraminoMm 5,4 MKM — 3,1 %. [loTpiOHO 3a3HAYMTH, IO JIMIIC 33
noenHanoi nii JIPb y xonuenrpauii 10 MkM Ta ricraminy nopiBHSHO 3 He3ajexHoto aieto [[Pb
(10 MxM) BinOyBanocCst 3HWKEHHS BMICTY €HJIOTEHHOTO TiCTaMiHy B €pUTPOLIUTAX CaMOK IYPiB.
Tomy MO)XHa IIPHUITYCTHTH, IO HAa MeMOpaHi epuTpoLUTiB HasBHUN H4 penentop 1o ricraminy,
SIKMI Oepe yJacTh y perystoBaHHI BMICTY OI0T€HHOTO aMiHy B IMX KJTITHHAX.

Afonina U.", Stanovyi O.% Dovbeshko G.!, Olenchuk M.!, Gnatyuk O.!, Pastukhov A.3,
Pozdnyakova N.3, Krisanova N.,* Borisova T.?

SPECTRAL CHARACTERISTICS OF ISOLATED PRESYNAPTIC NERVE TERMINALS
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2Taras Shevchenko National University of Kyiv, 60 Volodymyrska Str., UA-01033 Kyiv, Ukraine
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Studying of new antiviral drugs is an important researching field. This issue is especially
relevant now in connection with the global pandemic caused by the SARS-CoV-2 virus. Isolated
presynaptic nerve terminals called synaptosomes. They are a subcellular fraction which is formed
during the destruction of nerve cells, when the synaptic endings break off from the axons and
form vesicles. They are a convenient model system for studying membrane polarization, ion
transport and drug influence on neurotransmission.

Synaptosomes offer a compromise between an intact living cell and a highly simplified
membrane preparation. They contain synaptic vesicles and exocytotic release of different
neurotransmitters can thus be studied in vitro. In our study, we obtained the FTIR and Raman
spectra of synaptosomes isolated from the rat cortex.

The purpose of our work is to determine the spectral markers of isolated presynaptic nerve
terminals. Synaptosomes are a convenient model object for studying drug influence on the brain.
At the next stage of our research synaptosomes are used to study the antiviral drug remdesivir,
potentially suitable for the treatment of COVID-19 and its effect on the brain.

Synaptosomes were prepared by isolation from rat brain homogenate. Used techniques:
FTIR, Raman Spectroscopy.

The spectrum shows a weak band 720 cm™! (belonging to DNA), band at 750 cm™' belong
to tryptophan in porphyrin, (protein assignment), 1004 cm™! phenylalanine (protein assignment).
Intense bands are observed at frequencies 1131 cm™ (lipids) and 1313 cm™ (protein and DNA),
and proteins another band belonging to nucleic acids is observed at a frequency of 1340 cm™.
Intense band at 1662 cm™ is responible for Amide 1.

Synaptosomes are convenient model system for various biophysical studies. But to use
them, it is necessary to have an understanding of the various characteristics of the system.
Different types of vibration spectroscopy are used to be good methods for the analysis of biological
samples such as cells and they separate compartments, intermolecular forces and conformational
changes of molecules and biopolymers. In our study, a set of vibration markers of synaptosomes
was determined.

The work has received funding from the National Research Foundation of Ukraine (Grant
application Ne 2020.01/0043).
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BIOXIMIs / BIOCHEMISTRY
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JTAKTATAETTIPOTEHA3ZHA AKTUBHICTDH Y CUPOBATLII KPOBI LIIYPIB 3A YMOB
PIBHOI'O 3ABE3IEYEHHS XAPYOBOI'O PAIIIOHY I[TPOTEIHOM I CAXAPO3010
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Badychka V., Nykolaichuk I. LACTATE DEHYDROGENASE ACTIVITY IN RATS’
SERUM UNDER THE DIFFERENT PROVISION OF PROTEIN AND SUCROSE IN THE
DIET. It was found that the consumption of excess sucrose can be considered as a key factor in
increasing the lactate dehydrogenase activity in rats’ serum with the simultaneous development
of hyperlactataemia.

Jlakratnerigporenaza (K@ 1.1.1.27, JIAT') — kIro40BUil €H3UM METa0ONI3My BYTJICBOIIIB,
3amisTHUH y peryssuii aHaepoOHOro i aepoOHOro ITIKOJMI3Y, MIATPUMaHHI OKHCHO-BiJHOBHOTO
morenniany kimituaN (Forkasiewicz, 2020), a Takox Bimirpae BaXJIHWBY pOIb Yy IpoIecax
anuzmo3y, arontody Tomo (Xomyrtos, 2020). IIBuakicte MeraboiisMy y pi3HMX TKaHHHaX
OpraHi3My HEOJHaKOBa, MOTpeOu B eHeprii yacto BiapisHstoTees (Paventi, 2017). ¥V miteparypi
3a3HauyeHo, mo Omu3bko 40 % nakraTy HagXOmUTh Y KPOBOTIK 31 CKEJIETHHX M’S3iB, TOAI SIK
NeYiHKa Ta HUPKU MEPEeBaKHO MOMIMHAIOTH JIAKTAT i3 KPOBI 3 MOAAIBIINM BUKOPHCTAHHAM HOTO
y nporeci niokoHeoreHe3y (Adeva-Andany, 2014). 3 omminy Ha Te, IO JaKTaT PO3MISAAIOTH
K crienniuHUi TKaHUHHUN pe3epB mipyBary, obopotHicTs JIJI' peakuii Ta BUCOKY aKTHBHICTbH
€H3MMY, IIEPETBOPEHHS MapH CyOCTpaTiB JIaKTaT-MipyBar 3a0e3redye KOHTPOJIb CIiBBIIHOLICHHS
NADH(H")/NAD" y knitunax (Koukourakis, 2019).

JIIT" akTUBHICTD IiIBUIYETHCS Y KPOBI 32 HU3KH MATOJIOTIYHUX CTaHIB Ta € JOCTOBIPHUM
BiZIoOpa)keHHSIM MOPYILIEHHs METa0oIIYHMX MpolieciB y opraHi3mi (Buonocore, 2016). Bognouac
JOCITIKYIOTh BMICT JIAKTaTy B KPOBI, ITiJBUIIIEHHI PiBEHb SIKOTO MOXKE Oy TH HACJI1AKOM MOCHIICHOTO
yTBOpEeHHs Ta/abo 3HmkeHoi eniminanii (Conossesa, 2018).

BpaxoBytoun Buieckaszane, MeToro podoru Oyno nocmiautu JIJAI' akTMBHOCTI Ta BMICT
JIAKTaTy B CHPOBATL KPOBi LIypiB 32 YMOB CIIOKMBAHHS PallioHiB, po30alaHCOBAHMX 32 KUJIbKICTIO
npoTeiHy i caxaposu.

HaniBcuHTeTHYHI pariionn Ajst TRApHH MOJICIIOBAJIM 33 pekoMeHaauissmMu American Institute
of Nutrition (Reeves, 1993). [1]ypi KOHTPOJIBHOI TPy IIH CIIO>KMBAJIV TIOBHOLII HHUH HaIliBCHHTETHYHHHA
pauion. Teapunm 1-i mociigHol rpymu OTpEMyBaiM Hu3bKompoteiHoBuii panion (Kopylchuk,
2014), TBapuHu 2-1 rpynu — nepeOyBaiy Ha BUCOKocaxaposHiil mieri (Fernandes-Lima, 2015),
TBapHHM 3-1 pynH Ha TJIi HECTadi Xap4oBOro NPOTEiHy CIOXKUBAIN HAZMIPHY KiJIBKICTh CaXapo3u.

Pesynbrati mpoBeneHUX JOCHIIKEHb MOKasaind, mo miasuieHHs JIJAIT akTuBHOCTI Ta
3pOCTaHHS BMICTY JIaKTaTy B CHPOBATLi KPOBI CIIOCTEPIrajocs JIMIIE y TBAPHH, SIKi OTPUMYBaJIH
HAJUIMIIOK Caxapo3W HE3aJeXKHO BiJl KUIBKOCTI XapyoBOro NHpoTeiHy. MM NpHITycKaemo, 1o
BCTAHOBJICHA HaMM TiNepiakrareMiss Moxe OyTH HacIliIKOM 3HIDKCHOTO KIIPEHCY JIaKTarTy.
OcCKiJIbKY ONEepEAHIMHU JOCIKEHHIMH BCTAaHOBJICHO, 110 32 YMOB ANCOAJIaHCY MaKpOHYTPI€HTIB
(caxapo3n) y XapyoBOMY paIlioOHI IIypiB, MOPYUIYeThCsS (iNbTpamiiHa 31aTHICTH HHUPOK. 3
IHIIOTO OOKY, BHACIIIOK MiABUINEHOI MBUIKOCTI YTHIII3ali] IIFOKO3K Ha (OHI (PyHKI[IOHAIEHOTO
OOMEXEeHHS TIpYBaTETIIPOreHa3HOT0 KOMIUIEKCY BiJOYBA€THCSI HAKOIMMYEHHS MipyBary, SKHHA
MO)KE MIEPETBOPIOBATHCS HA JAKTaT.

Ot1xe, CHOXMBAaHHA HAUIMIIKYy Caxapo3d MOXKHA PO3NISIATH SK KIIOYOBHH YHMHHHK
ITiIBUICHHS aKTHBHOCTI JIAKTATJETiJPOreHa3! Ta PO3BUTKY TillepiakTaTeMii B CHPOBATI KPOBi
IypiB.
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Baramyx M., I'yp3a B., lem’ssnuyk O., Baiinsk M., JIymak B.

BIUIMB BUCOKOKAJIOPIVHOI JIIETU 11 AJIbA-KETOIJIFOTAPATY
HA AHTPOIIOMETPUYHI ITOKA3HUKU TA AKTUBHICTb MITOXOH/IPIAJIbBHUX
KOMIUIEKCIB V IIEYIHIII MUILEX
Ipuxapnamcoxuil HayionarvHull yrieepcumem imeni Bacuna Cmeganuxa
eyn. Lllesuenka, 57, Ieano-@panxiscok, 76000, Yrpaina
e-mail: vataschuk2016@ukr.net

Vatashchuk M., Hurza V., Demianchuk O., Bayliak M., Lushchak V. IMPACT OF
HIGH FAT DIET AND ALPHA-KETOGLUTARATE ON ANTHROPOMETRIC INDICA-
TORS AND ACTIVITY OF MITOCHONDRIAL COMPLEXES IN LIVER OF MICE. This
work aimed to investigate the effect of alpha-ketoglutarate and high fat diet on anthropometric
parameters and activity of mitochondrial complexes of liver of young mice. A ten-week, high
fat diet did not cause significant anthropometric changes in mice but inhibited mitochondrial
complex I in mouse liver. Alpha-ketoglutarate reduced the amount of visceral fat in mice and
activated mitochondrial complex I, indicating the activation of energy metabolism.

O>xupiHHS — OflHA 3 HAaHOLIBIIMX MPOOJIEM Tay3i OXOpOHH 3/10poB’st 21 cTomiTTa i onHa
3 HAWIOLIMPEHIIINX IPUYHH NepeayacHoi cMepTHoOCTi. OHIEI0 3 IPUYMH OKUPIHHS € HaMIpHE
CIIO’KMBAaHHSI BUCOKOKAJIOPIMHOI Ki, [0 CYIPOBOIKYETHCS HAIMIPHUM HaKOMMYEHHSIM KHPOBOT
TKaHWHU B opraHizmi. Lle, 3pemToro, NPU3BOAUTH /O MHOTIPIICHHS 3J0POB’S 4Yepe3 PU3UKH
PO3BUTKY I[yKPOBOTO J1ia0eTy, CEpIICBO-CYJMHHUX 3aXBOPIOBaHb, TinepToHii. OQHUM i3 MiIXO/iB
y 3aro0iraHHi METa0OJIIYHUM TTOPYIIEHHSM € BAKOPHCTaHHS Xap4OBHX JIOAATKIB. 30KpeMa, JesiKi
JOCIIJDKEHHST IEMOHCTPYIOTh TaKy 3HaTHICTh Juisi anbga-kerormorapary (AKI), BaimBoro
kiitnHHOTO Mertabomity. Ockinbkn AKI Bimirpae BaskIMBY poiib y peryisiii €eHepreTH4HOro
0OMiHYy B OpraHi3Mi, MU NPUITYCTHIIH, 1110 caMe Yepe3 BIUIMB Ha aKTUBHICTh MITOXOHAPIH MoXe
peadtizyBarucs Horo ais. Tomy MeToro Hamoi podoTtu Oyito gocuiauTy BiumB xapuoBoro AKI™ Ha
AQHTPOINOMETPUYHI MMOKAa3HUKH i aKTUBHICTh KOMILIEKCIB MITOXOH/pii NEe4iHKKW MUIIeH Ha (oHi
6a30BOT1 IIETH 1 BUCOKOKAJIOPIHHOT )KUPHOT JI€TH.

Mumeii (camuiB) ninii C57BL/6 5-MicsuHOTO BiKy pO3AUISUIM Ha 4 Tpymnu: KOHTPOIb,
1 % AKT, Bucokokanopiitna ngiera (BK/), BKJ + 1 % AKI. KonTponbHi rpynu romysaiu
CTaHIAPTHOIO JieTor0 (6,3% >xupy) Ta moinmu muTHOK Boporo. [pymy «1 % AKI» romysanu
KOPMOM CTaHJIapTHOI JI€TH Ta MOIJIM BOAOKO 3 AonaBaHHIM | %-ro po3unmHy HaTpieBoi codi
AKT. THmi nociigHi rpyny rofyBajiid KOPMOM BHCOKOKAJOpPIHHOI JIETM HA OCHOBI CMAJIBIIIO
(60 % xwupy) Ta moinmu mUTHOIO Bojoro Oe3 (rpyma BKJI) ta 3 momaBanusM 1 %-ro po3uuHy
AKT. Excniepument tpuBaB 10 TiokHiB. [1o 1ocarHeHHIO 8-MiCSYHOTO BiKy MUILEH 3BaXKyBauy,
IiA1aBajIy eBTaHasii, 3a0upany opray Ta BUALTSIIM MITOXOH/PIT 11t O10XiMIUHMX aHali3iB. Yci
3pa3Ky 3aMOPOXKYBAJIM B P1IKOMY a30Ti.

[Toka3zano, 110 Maca Tijia B ycix rpynax Muiiei Ha 10-My THXKHI eKClIepUMeHTY OyJ1a BUIIOO,
MOPIBHSIHO 3 MACOIO TiJIa IUX MHUIIEH Ha I0YaTKy €KCIIEpUMEHTY, IPOTE CYTTEBUX BiIIMIHHOCTEH
y Maci Ta JOBXHUHI Tila MDK pI3HMMHU TIpynamu Mulleid He 3HalineHo. He Oymno BusiBieHO
JOCTOBIPHUX BIZIMIHHOCTEH Y iHIEKCaxX OKUPIHHSA MiXK KOHTPOJIBHUMH U EKCIIEpUMEHTATIbHUMH
rpynamu muineil. Ile Moxe BkasyBaTH Ha Te, 10 0OpaHH TEPMiH EKCIIEPUMEHTY HEeOCTaTHi
JUISL PO3BUTKY BUANMUX MOP(OJIOTIYHMX BiAMIHHOCTEH MiX KoHTposibHOIO Ta BK/ rpynmamu. Y
MHUIIIEH, sKi criokuBaiy Bony 3 1 %-m AKT, Oyia MeHIIa Maca BicliepajabHOTO KUPY, TOPIBHSIHO 3
BianoBinHNM KOHTposeM. Excriepumentanshi rpymnu (1 % AKID ta BK/ + 1 % AKI') cnoxuBanu
MEHIIE BOJH, MOPIBHAHO 3 KOHTPOJBHMMH TpynamH. BH3HaYeHHS aKTUBHOCTI KOMIUIEKCIB
€JIEKTPOHHO-TPAHCIIOPTHOTO JIAHIIOTa MITOXOHJPiH, BUAIJICHUX 3 NEYIHKA MHIIEH, BHSBHUIIO,
mo niera 3 1 %-um AKI aktuBye kommeke I, a BK]] inridye #oro. Ha iHmi miToxoHapianbHi
xomriutekcu BK]I i AKT He BrutuBaiy.
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TakuM YMHOM, BHCOKOKAJOpiiHA Ji€Ta Ha OCHOBI CMAJIBLI0 HE BHUKIHMKAE CYTTEBHX
AQHTPOTIOMETPUYHHX 3MiH, MPOTE 3HIDKYE AKTHBHICTH KOMIUIEKCY | MIiTOXOHIpiA y TMewiHIi
MOJIOANX MUIIEH. 3a CTIOKUBAHHS ab(a-KeTorTyTapaTy 3HIKY€ETHCS KUTBKICTh BiCIIEpaIbHOTO
JKUPY B TiJIi MUIIIEH Ta 3pOCTAa€ aKTHBHICTH | KOMIUTIEKCY MITOXOH/pIH, 1m0 BKa3ye Ha Te, mo AKT
AKTHBY€E MITOXOHpiabHE TUXaHHS.

Bizinceka I'., Kena O.

JITIJIHUA CIIEKTP KPOBI ILIIVPIB 3A YMOB BIUIUBY Q-3 IIOJIIHEHACUYEHUX
KUPHUX KUCJIOT I TIASEPHOI'O OTTPOMIHEHH A
Yepniseyvruii nayionanvhuil ynisepcumem imeni FOpis @edvkosuua
syn. Koyrobuncwvkozo, 2, m. Yepuisyi, 58012, Vrpaina
e-mail:vizinska.halyna@chnu.edu.ua

Vizinska G., Ketsa O. LIPID SPECTRUM OF RAT BLOOD UNDER THE INFLU-
ENCE OF ®-3 POLYNESATURED FATTY ACIDS AND LASER IRRADIATION. The aim of
the study is the effect of low-intensity laser irradiation and omega-3 polyunsaturated fatty acids
on the lipid spectrum of rats. It is established that under the action of laser irradiation there is an
increase in LDL levels and a decrease of HDL. With regard to cholesterol, an increase in its level
is observed both in irradiated animals and in those to whom ®-3 PUFA was added during and after
irradiation. Low cholesterol is observed in animals that have been previously injected with omega
3. These results can be explained by the fact that ©-3 PUFA can inhibit cholesterol synthesis and
at the same time increase HDL levels.

HusbKkoiHTEHCHBHE J1a3epHE BHUIPOMIHIOBAaHHS BHKIIMKA€ BEIUKY 3alliKaBICHICTh Y
JIOCITIJTHUKIB 3aBJSIKK CBOTH 34aTHOCTI BILUIMBATH Ha METa0OJi3M KJIITHH, CIIPSIOYN pereHepartii
TKaHUH 3a Ji1 HU3bKHUX 1103 1 JIFOYM JCCTPYKTUBHO — 3a BIUIMBY BUCOKHX 103 (Jackson, 2010).
[TpoHUKHEHHS 1a3epHOTO BUIIPOMIHIOBaHHS Yepe3 TKAHHMHU OpraHi3My 3aJIeKHUTh Bill CTPYKTYpH
TKaHMHU. Taki mapamMeTrpyd BUIPOMIHIOBAaHHS SIK IHTEHCHBHICTh CBITNA, JTOBKHMHA XBHJII
BIUIMBAIOTh Ha B3a€EMOJII0 TKaHMHU 31 cBiTioM. Koe(illieHT MorIMHaHHS TKAHUHUA BU3HAYaE
piBeHb MOIIMHAHHS KBaHTIB CBiTIa TKaHMHOIO opraHismy (Pantyo, 2009). [lomarkoBum
KOPHUT'YIOUMM BIUIMBOM BOJIOAIIOTH ®-3 moniHeHacuyeHi xupHi kucioru (ITHXKK), sxi GepyTb
yyacTh y HopMaiizamii JimiHOro OOMiHY, 3MEHIIYIOUM KUIbKICTH JIIHONPOTEIHIB HHU3BKOT
urineHocTi (JITTHIIL), xonectepony Ta 30ibLIyIOYM BMICT JIIOMPOTEIHIB BUCOKOI HILIBHOCTI
(JITIBIL) y xposi (LLleBuenko, 2013).

Meta poOOTH — TOCTIAMTH JIMiAHUI CICKTP KpOBi 32 yMoB BBeaeHH -3 ITHXKK Ta 3a il
JIa3epHOTO BUIIPOMIHIOBaHHSI.

Beenennst o-3 TTHXK npoBoaniu 3a 7 AHIB A0 NOYaTKy ONPOMIHEHHS, POTSATOM 7 JTHIB
IICIISl JIa3ePHOTO OMPOMIHEHHS Ta MapalelibHO 3 JIa3epHUM OIMpOMiHEHHSM. ONpoMiHEeHHs
3IIMCHIOBANIM JIA3€pHUM JI0/IOM Y YEPBOHOMY Jiana3oHi crieKTpa (JOBKUHA XBHII 650 HM) y
JUISTHKY 4epeBHOT OpoXkHWHM Ha Binctani 10 cM Bix noBepxHi mikipu. Kontponem ciayrysaiu
IHTaKTHI 1ypi. Y TiasMi KpoBi BU3HAYald PiBeHb 3arajibHOTO XOJIECTEPONY Ta XOJIECTEPOIY
JIIBI, 1 JITTHILL.

Pesynbrary mpoBeACHUX JOCHTIHKEHD MTOKA3aly, 1110 y TPYIIl TBapUH, SAKUAX MiagaBaid mil
JIa3epHOTO BHUITPOMIHIOBAHHS IIOJICHHO MPOTArOM 4 XB, CIIOCTEPITa€ThCs MiJIBUILEHHS BMICTY
JITHIL Ta 3amxenns JIIIBII. Bonxowac y TBapuH sikuM crodatky BBomwin o-3 [THXK, a
MICJIS HOTO ONPOMiHIOBaH, KoHIeHTpaitis JITIBIL] ta JITTHII He BigpisHsiacs Bix NOKa3HUKIB
KOHTPOITIO, 110 BKa3y€ Ha KOPHUTYBAJIBHY JIit0 Tonepeanboro BeeneHHs w-3 [THXK, ogeBuano,
3a PaxyHOK IXHbOTO BOYIOBYBaHHs y 010JIOTIYHI MeMOpaHu KIiTHH. Y TBapuH, skuM ®-3 TTHXKK
BBOJIMJIM TiJT Yac Ta Micisl Ja3epHOro ONPOMIHEHHs BCTaHOBJIEHO minBuieHHs BMicty JITTHIL]
y 1,4 ta'y 1,7 pa3y, BiAIIOBIJHO, MOPIBHIHO 3 KOHTpOJeM. BoiHo4ac, y KpoBi TBapHH LHUX TPy
3HnmKyeThes piens JITIBILL. 1l{ono xosecrepoiy, To MiABUIIEHHS HOTO PiBHS CIIOCTEPIraeThes K
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y OIIPOMIHEHHX TBapHH, TakK 1 y TuX, skuM m-3 ITHXK momaBanm mix 9ac Ta micis onmpoMiHEHHS.
HaiiHmwk4anii piBeHb XOJIECTEpONTy CIIOCTEpIraeThcs 3a YMOB IIONEPEAHBOTO BBEIEHHSA ®-3
MMHXK. Taki pe3ymsratit MOXyTh OyTH 3yMoBIeH] THM, 0 ®-3 ITHXKK BmmmBaroTh Ha BMiCT
JMiiB y KPOBi, a caMe 3[aTHi IPUTHIYYBAaTH CHHTE3 XOJIECTEPOIY 3 OMHOYACHHUM ITiABUICHHIM
xonneHTparii JINIBIII.

OTxe, moAeHHE 4-XBUIMHHE JIa3epHE ONMPOMiHEHHS IIypiB MPH3BOAUTE IO ITiJBUIICHHSI
BMICTY 3arajbHOTO XollecTepoiy 3aBmsku migsumeHHro Bmicty JITTHIL. TTonepente BBeneHHS
®-3 I[THXKK 3yMOBIIIO€ TiOX0IeCTepUHEMITHIHA e(hEKT.

BiabkiB X.., Haraaescbka M., Cubipna H.

BIIJIMB BOJJHOI'O EKCTPAKTY JIMCTS AKOHA (SMALLANTHUS SONCHFOLIUS
POEPP. & ENDL.) HA TEMATOJIOTTYHI [IOKA3HWKU LI[YPIB
3 EKCIIEPUMEHTAJIbBHUM METABOJITYHUM CMHIPOMOM
JIvgiecoruii Hayionanvruti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: lightningacanary@gmail.com
Vilkiv K., Nagalievska M., Sybirna N. INFLUENCE OF WATER EXTRACT OF YA-
CONS (Smallanthus sonchfolius Poepp. &Endl.) LEAVES ON HEMATOLOGICAL INDICA-
TORS UNDER THE CONDITION OF EXPERIMENTAL METABOLIC SYNDROME. The
use of water extract of yacon leaves leads to the normalization of hematological indicators of
peripheral blood under the condition of experimental metabolic syndrome. This indicates the
feasibility of its use for the treatment of complication that lead to the development of this patho-
logical conditions.

Merabomiunuii cunapom (MetS) - 1e maTONOTIYHMH CTaH, IO XapaKTePH3yeThCs
a0JIOMIHAILHUM O)KUPIHHSAM, MOPYIICHHSAM TOJEPAHTHOCTI MO TJIFOKO3M, IUCIIIMIACMIE0 Ta
riepToHi€l0, IO y CYKYIMHOCTI NPU3BOAWUTH A0 IMiJABUIICHHS PU3UKY PO3BUTKY CEpPLEBO-
CYIMHHHMX 3aXBOpIOBaHb Ta I[yKpoBoro imiabery 2 tumy. Po3Butok MetS cymnpoBomxyeTbes
3HAYHUM MOPYIICHHSM KIIIHIKO-I€éMaToJIOTIYHOTO CTaHy, 30KpeMa, CIIOCTEPIiraeThCsl MiJBUILICHHS
KIJIBKOCTI JISHKOILUTIB, TPOMOOIIUTIB, €PUTPOLIMTIB 1 3pOCTaHHS KOHIICHTpAIliil reMorIo0iHy.

[TepcrieKTHBHUM JKEPEIIOM 010JI0TTYHO aKTUBHUX PEYOBHH, 1[0 MOXKYTh Oy TH BUKOPHCTAHI
Juts Teparii MetS e 6araropiuna pociuna sikoH (Smallanthus sonchifolius Poepp.& Endl.). Bona
Oarara Ha pykrooirocaxapuay, heHonbHI peyoBunu, MikpoeiaemenTs (K, Ca i P) Ta He3aminHi
aMiHOKHCIIOTH (TpunTodan, BaliH i TpeoHiH). Byso BcTaHOBIIEHO, 1110 €KCTPAKTH 3 Ii€] POCIUHH
3[aTHI 3HW)KYBATH PIBHI TinepiimigeMii Ta rinepriiikemii.

Mertoto poboTu Oyao MOCHIIUTH BIUIMB BOAHOTO EKCTPAKTY SIKOHA HA TeMaToJIOTivHI
MOKa3HHUKH IIIypiB 33 EKCIIEPUMEHTAILHOTO METabOIIYHOTO CHHAPOMY.

JlocnimKeHHsT MPOBOIMIIN Ha OUTHX OE3MOPOAHUX IIypax camilix Macoro Tiza 250-300 1,
SKHX YTPUMYBAJIH Y CTaHJAPTHUX YMOBAX BIBaPir0 3 JOTPUMAHHSIM 3arajibHUX €TUYHUX NPUHIIUIIIB
NPOBEICHHS EKCIEePUMEHTIB Ha TBapuHaX. Jlns iHIyKyBaHHS MeTabOJIYHOIO CHHAPOMY Y
ypiB BukopuctoByBanu 10 % po3uuH GppyKTO3H, SKUH TBAPHHU CIIOKHUBAIN NpoTsroM 42 nib.
B ekcrnepuMeHTaNBbHUX JIOCHI/PKEHHSIX BHUKOPHCTOBYBAIIM TaKi TPyNu TBapuH: 1) KOHTPOJBHI
TBapHHU; 2) KOHTPOJIbHI TBAPHHH, IKUM 1PoTsroM 14 ni6 (K+Y) BBOIMIN €KCTPAKT JINCTS SKOHA;
3) TBapHMHU 3 eKcriepuMeHTanbHuM MetS; 4) TBapunu 3 MetS, sikum npotsirom 14 1i6 (MetS +Y)
BBOJIMJIM JIOCITI/IKYBaHU EKCTPAKT.

BcTaHoBieHO, 110 32 BBEICHHS EKCTPAKTY JIMCTS SIKOHA 37I0POBUM TBApHHAM KUIBKICTh
EPUTPOIMTIB 3pocTana Ha 16,8 %, a KOHIEHTpallis reMortodiny — Ha 16,3 %, mopiBHAHO
3 KOHTPOJbHUMH 3HAQYEHHSAMH. I[HAYKIS METa0oJIiYHOrO CHHAPOMY CYNPOBOIXKYETHCS
301NIBIICHHSAM KiJIBKOCTI epuTpouuTiB Ha 44,0 % Ta 3MEHIIEHHSM KOHIIEHTpallii reMoro0iny
Ha 5,7 %. BBegeHHs AOCIHI)KYBAaHOTO EKCTPAKTy TBapHHAM 3 META0OJIIYHUM CHHAPOMOM
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CYIPOBOKY€ETHCS 3HIKEHHAM KUTBKOCTI epuTporuTiB Ha 58,0 %. HatomicTs Oyiio BCTaHOBIEHO
3pocTaHHs KOHIEHTpanii remornodiny Ha 38,1 %, mozno TBapuH 3 MetS, siki HE OTPUMYBAIH
eKCTPAaKT.

3acTocyBaHHS BONHOTO €KCTPAaKTy JIMCTS SKOHa 33 YMOB EKCIHEPHMEHTAJIbHOIO
MeTabOoIIYHOTO CHHAPOMY IPHU3BOIUTH 10 HOPMaJIi3allii reMaToJI0Ti9HIX ITOKa3HHKIB, 10 BKA3ye
Ha JOUIIBHICTE HOTO BUKOPHCTAHHA IUISl Tepalii yCKIaJIHEeHb, IO CYNPOBOIKYIOTH PO3BHTOK
LbOTO MATOJIOTIYHOTO CTaHY.

Fizkenbka O., €pimenko H., Kapmam O., JIrora M., Cubdipuna H.

KNCEHBTPAHCIIOPTHA ®YHKIIS TEMOTJIOBIHY
3A IIi ®OTOBIOMOIYJIALIMHOL TEPAIII V PA3I EKCIIEPUMEHTAJIBHOT'O
LIYKPOBOI'O JIABETY
Jlveiecokuti Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: nataliya.yefimenko.lnu@gmail.com

Hizhetska O., Yefimenko N., Karmash O., Liuta M., Sybirna N. HEMOGLOBIN
OXYGEN TRANSPORT FUNCTION UNDER THE ACTION OF PHOTOBIOMODULATION
THERAPY IN THE CASE OF EXPERIMENTAL DIABETES MELLITUS. It was found that
under diabetic conditions there is a left shift of oxyhemoglobin dissociation curves and decrease
in P, compared to the control group. The use of red light photobiomodulation therapy lead to de-
crease in P in the group of control animals and an increase of this index in the group of animals
with diabetes.

Lyxkposuit niaber (L|J]) BruMBae Ha KIITHHM KpOBi. 3MiHM MEMOpaHH EPHUTPOIMTIB,
MOPYILICHHS 3B’SI3yBaHHS KUCHIO TeMOIIO0IHOM i MoauQikallis MeXaHiYHUX XapaKTEPUCTHUK —
e edekru rineprmikemii Ha eputpouut (Szablewski, 2017). He3Baxkaroun Ha Te, [0 BMICT
3araJibHOrO TeMOMIO0IHY B €pUTPOIIMTAaX XBOpuX Ha L1/ 3a3BHUail He BimPi3HIETHCS BiJ HOPMH,
TpaHCIIOPTHA (PYHKINS IMX KIITHH, SKa IMOB’s3aHa 3 MOCTAYaHHSIM KHCHIO 10 NepUpepUIHUX
TKaHHH 1 OpraHiB, yce K Nopymyerbes. Lle mos’si3aHo 3 THM, 1110 DIIKO3WILOBAaHUN TeMOIIO0IH
YTBOPIOE MII[HUH 3B’SI30K 13 KHCHEM 1 CHpHsSE€ PO3BUTKY TKaHWUHHOI rimokcii y pasi LIJ]. ¥V
MoTepeIHIX HalmX podoTax OyJlo MOKa3aHo, IO 3aCTOCYBaHHS (OTOOIOMOAYIIALIHOT Tepartii
uepBoHUM CBiTIOM (OBMT, ) BHABIANO aHTUIA0ETHYHME €(PEKT, 3HMKYIOYM KOHIEHTpALil
IJTFOKO3M KPOBI Ta TNMIKO3MIBOBAHOTO TeMOIO0IHY, 8 TAKOXK MaJio MO3UTHBHUI BIUIMB Ha JEsKi
(bi3uKo-XIMIYHI XapaKTepUCTHKK epuTpolMTiB y 1rypis i3 LIJ] (Kapmanr, 2018).

Metoro po6otn Gyno mocmigutu BrmB OBMT,  Ha KUCEHBTPAHCIOPTHY (YHKILiIO
reMonIO0IHY 3a SKCIIEPUMEHTAILHOTO IIYKPOBOTO ia0eTy.

Hocninn npoBoauny Ha camisgx Oe3nmopogHux mrypiB Macoro 120—180 r. TBapuuu Oynu
posnopineni Ha 4 rpynu: I — kourpons (K); II — K+®BMT ; T - I; 1V — IA+®BMT, . LI
IHIYKyBaJi BHYTPIIIHBOOYEPEBUHHUM BBEACHHAM crpento3oTtonuHy (6 mr/100 r macu). B
eKCIIepUMEHTax OyJI0 BUKOPUCTAHO TBapHH 13 piBHEM IVIIOKO3H y KpoBi Oinblie 14 MM. Trapun
II 1 IV rpym Oyio ommpoMiHEHO 3a JOMIOMOIOK MATPHII 31 CBITIONIOAAMHU JOBKHHOI XBUIi 630-
660 HM i 3arajpHOIO MOTYXHICTIO 150 MBT 110 5 XB 11oeHHO Bripoosx 10 qHiB. Yci MaHimystsii
3 TBapMHAMHU IPOBOAWJIM 3 JOTPUMAHHSIM HOpM OioeTnku. CHOpPITHEHICTh TreMOIIO0iHy 0
KHCHIO BH3HAYaJHM CIEKTPO(POTOMETPHUYHMM METOIOM TMOOYJIOBH KPHBHX JICOKCHI'€HAIIil
okxcuremornobiny (KJ10) 3a metomom FO. I'.IBaHoBa.

[TokasHuK CTymNEeHs CIOPiAHEHOCTI reMorobiny 10 kucHio € P — snadenns pO,, 3a
SKOro reMoro0iH BuBiIbHSE 50 % 3B’s3aHOro KUCHIO. BeraHosieHo, mo y uiypis I rpymu
BinOyBaerbes 3¢y KJIO BniBo Ta 3umkenns P na 28,8 % nopisHsHO 3 mokasnukamu y I rpymi.
3cys KJ1O niBopyY CBi4UTh PO PO3BUTOK B OPTaHi3Mi FIIOKCHYHOTO CTaHy. Y pe3y/IbTari [bOro
MOXKE CIIOCTEPIraTHCs TIMEePBEHTHJISILIS JIETeHb, 10 CYNPOBOMXKYETHCS PO3BUTKOM allKaosy, i
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migBUIIeHHsIM pH ycepeanHi epuTponuTa. Y miIBUIIEHHS CIIOPiTHEHOCTI TeMOMIO0iHY 10 KUCHIO
poOuTH CBiif BKIam 30LTBIICHHS BMICTY IIIKO3WIHOBAHOTO TE€MOITIOOIHY Ta METTEMOIIOOiHYy
3a [JJI. Lle mepemkomkae peryismii KHCEHFTPAHCIIOPTHOI (PYHKIIIT OKCUTEMONIIO0iHy 3a ydJacTi
2,3-mudocdorminepary.

V Il rpymi Teapun BinOysaeThes 3¢y KIO nisopyd, P, snmkyerses Ha 24 %, Toxi ax y IV —
P, 30inbmyeThes Ha 16 % MOPIBHAHO 3i 3HAYEHHAMHA y HEONPOMIiHEHHMX TBapHH. TakuM 9MHOM,
?EMT% tBapuH 3 [1J] mpu3Boamia 10 MOKpamieHHs KHCEHBTPAHCIIOPTHOI (DYHKITIT epUTPOLIUTIB.
WMoBipHO, migBUIIEHHS P,, 3ymoBnEHO (doToamcoIiaNiel0 OKCUTeMONIO0iHy 3 BUBUTBHEHHIM
KHCHIO 1 BITHOBJIEHHSIM reMoro0iHy. JlonaTkoBe BUBLIbHEHHS KUCHIO J]a€ MOXKJIHBICTh 3aBaIUTH
PO3BUTKOBI TKaHWHHOI TIIOKCil, CTUMYIIIOBaTH aepoOHUI MeTa0ONi3M KIIITHH 1 B pe3yibTaTi —
JOCATTH 0a)KaHOTO TEPANIEBTHIHOTO e(DEKTY.

Kup’siuenxo €., 'anenona T., CaBuyk O.

BITJIMB KOMITOHEHTIB CJIN3Y CAZOBOI'O PABJIMKA (H. ASPERSA)
HA JESIKI TAPAMETPU CUCTEMU 'EMOCTA3Y
Hasuanvro-naykosuii yenmp “Incmumym 6ionocii i meduyunu”
Kuiscvkoeo nayionanvrnozo ynieepcumemy imeni Tapaca Lllesuenxa
eyn. Bonooumupcoka, 64/13, m. Kuis; 01601, Yxpaina
e-mail: zh01kelO@gmail.com
Kyriachenko Ye., Halenova T., Savchuk O. INFLUENCE OF H. ASPERSA SNAIL
SLIME ON SOME PARAMETERS OF HEMOSTASIS. The aim of this study was to define the
effects of H. aspersa mucus on platelet functions. We established that the crude extract didn’t
affect platelet aggregation, while it had a moderate influence on blood coagulation via inductor
stimulation. Thus, the obtained data indicate the need of further research of mucus active compo-
nents, responsible for mentioned activities, and their additional properties.

Cnu3 4epeBOHOTHMX MOJIIOCKIB € IIHHUM [KEPEIOM OI0TOriYyHO aKTHBHHX PEYOBHH, IO
CTaHOBJIATH IHTEpeC SIK JUIs Pi3HUX cdep MPOMHUCIOBOCTI, TaK 1 Ajst (apMakoJIoridyHoi ramysi.
[IpoTsiroM KiJIbKOX CTOJITh KOMIIOHEHTH CJIM3y DAaBIUKIB Oyad JOCIHI/KEHI Ha HasBHICTbH
AQHTUMIKPOOHOI, aHTHOKCHAAHTHOI, IPOTHU3ANAIFHOI Ta MPOTHUPAKOBOi akTHBHOCTEH. OqHAK HE
JIO KIiHI[S 3QJIMIIAETHCS BUCBITIICHUM TMTAHHS NIOJ0 MOTEHIIHHNX e(eKTiB KOMIIOHEHTIB CIIN3Y
paBiMKiB Ha (DYHKI[IOHYBaHHS CUCTEMH I'€éMOCTa3y.

Meroto 1aHoi poboTH OyJ10 MpoaHati3yBaTH BILUIMB KOMIIOHEHTIB CIIM3Y Ca/I0BOTO PaBIIUKa
(H. aspersa) Ha nesiki mapaMeTpl CUCTEMU TeMOCTa3y.

VY nocnigax BUKOPUCTOBYBAJIM BOJIHI PO3UMHHM JIO(MIIBHO BUCYLIEHOTO ciu3y H. aspersa
(5 Mr/mi1), BUpOIIICHUX HA PaBIUKOBiH Gepmi (c. ['peuane, JJHinmponeTpoBchka 00i1.). Arperaiito
TPOMOOIMTIB AOCHiKyBanu Ha (oroontuuHomy arperomerpi AT-02 (Mearex, P®). [1nasmy,
30araueny tpomOonuramu (I13T), iHkyOyBamu 3i 3paskamu ciausy H. aspersa (KiHIIEBi
KOHIIeHTparii Oinka y npobax cranoBuim 50; 35; 25 1 15 mkr Ha 1 mu I13T) nporsirom 2 xB 3a
+37 °C. Arperaiiito TpoMOOIMTIB iHIyKyBaaH BHECEHHAM 5% 10 M AI®. Yac 3cinanus, 3a yMOB
nonepeaHpoT IHKyOallii M1a3Mu 31 3paskoM ciu3y H. aspersa, 10CIIIKYBAIN Y KOAryJIOMETPUYHUX
Tecrax: «rpomOiHoBuil yacy (TH), «mporpombinoBuit yacy (ITH) i «akTMBOBaHMIA 4aCTKOBHii
tpomboruiactuHoBri  yac» (AUYTY) 3 BUKOpUCTaHHSAM TOTOBHX PEaKTHBIB BIAMOBITHHUX
KoMmepuiHux HaOopiB (Penam, P®). Jns Bu3Ha4YeHHs BIUIMBY KOMIIOHEHTIB ciu3y H. aspersa
Ha Mpo(epMEHTH CHUCTEMH I'eéMOCTa3y BUKOPHCTOBYBAIM XPOMOTEHHI CyOCcTpaTu st TpPOMOIHY
(S,,;5), mpoteiny C (S,, ), mnasminy (8S,,,,) T2 pakropa Xa (S,,,,). 3pasok ciusy inKyOysamu 3
IIa3MOI0 KPOBi mpoTsiroM 5 xB 3a +37 °C, micist 4oro 70 iHKyOaliiHOTo cepeloBHIIa J0JaBan
BIAMOBITHUH XPOMOTEHHHUH CyOCTpar Ta CIiJKyBalH 32 3MIHOIO ONTHYHOI MIITBHICTh MPOO MpH
nowxkuHi xBuii 405 uM (pQuant, BioTek Instruments, CIIIA).


mailto:zh01ke10@gmail.com

Bioximis - 37 -

BcranoBneHo, 0 KOMITOHEHTH CITU3Y 34aTHI aKTUBYBATH IPOTPOMOIH IIIa3MH 1 iHIIIFOBATH
YTBOPCHHSI aKTUBHOTO TPOMOiHY, III0 BUPAXKAIOCS B IHTCHCHBHOMY PO3IICIUICHHI BiIIIOBIIHOTO
cyberpary —S,,... Hamu He Oyi10 BUABJIEHO CTAaTUCTMYHO 3HAYYIMX 3MiH 9acy 3CiIaHHs y TECTax
MY i TY, 3a ymoB iHKyOarii mia3mu 3i 3pa3kamu ciusy H. aspersa, TOAI SK 9ac 3CiTaHHS Y TECTi
AUTUY 3a nii koMoHEHTIB cnu3y OyB Ha 75% BUIIKH BiJ KOHTPOJIHHHUX 3HaueHb. [loka3aHo, 110
KOMITOHEHTH ciu3y H. aspersa He YMHWIHA 0€3MOCEPEAHBOTO IHAYKYIOYOro eeKTy Ha Ipolec
arperaifii TpOMOOIUTIB, OJJHAK MOCKITIOBAIK edekT iHaykropa — 5x10° M AJI®. [TokazaHo, 110
MOKa3HUK cTyneHs MakcuManbHol AJI®D-iHayKkoBaHoi arperamnii 3p0CTaB MPOMOPLIiHO KUTBKOCTI
OimkoBoro metepiany 3i cnm3y H. aspersa B TI3T. Takox BiAMideHO BHpaKCHHUH 1HTIOyrOUHid
e(eKT Ha TpoIiec Ae3arperamii TpoMOOIHUTIB.

[lincymoByroun OTpHMaHi JaHi, BapTO BiI3HAUWTH, MO ciu3 H. aspersa moxe OyTu
MIEPCIICKTUBHUM JDKEPEIOM 0i0JIOTiYHO aKTHBHUX PEYOBHH i3 BUPAXKEHOIO 3/IaTHICTIO BIUTUBATH
SK Ha KOaryJisdiiiHy, Tak i Ha TPOMOOLMTApHY JaHKH CHCTEeMHU remoctasy. Taki pe3ynasTaTH, Ha
HAIIy JTyMKY, CTAaHOBJIATH NMPAKTUIHHUN 1HTEpeC i mOTpeOyroTh OUBII JeTaTbHOTO BHBYCHHSA 13
3aITy4eHHAM OYHICHUX OUTKOBHUX (PpaKIliii CIU3Yy.

KoBaipuyk O., Kena O.

KCAHTUHOKCUJIAZHA AKTHUBHICTb V TTEUIHLII II[YPIB 3A JIIT Q-3
[NOJIHEHACHMYEHUX XXNPHUX KNCJIOT I JIABEPHOI'O BUTIPOMIHIOBAHH

Yepniseyvruii nayionanvhuil ynisepcumem imeni FOpis @edvkosuua
syn. Koyrobuncwvkozo, 2, m. Yepnisyi, 58012, YVrpaina
e-mail: kovalchuk.olha@chnu.edu.ua

Kovalchuk O., Ketsa O. XANTHINOXIDASE ACTIVITY IN RAT LIVER UNDER
THE ACTION OF w-3 POLYNESATURED FATTY ACIDS AND LASER IRRADIATION.
Xanthineoxidase (xanthine: oxygen oxidoreductase) is an enzyme that is involved of degradation
of biomolecules, including the final link of purine metabolism in animals and catalyzes the oxida-
tion reaction of hypoxanthine to xanthine and uric acid and participates in generation of superox-
ideanion or peroxide anion radical by oxidation of the purine substrate.And how its changes in the
conditions of laser irradiation and action of w-3 polyunsaturated fatty acids as hepatoprotector.

VY mnediHIi KcaHTMHOKcH[a3a mnepeOyBae y nBox Qopmax: okcunazuid (O-dopma) Ta
nerigporenasHiii (D-dopma), siki BUKOPHCTOBYIOTH SIK aKUENTOP €JIEKTPOHIB, MOJEKYISPHUM
kucenb i NAD', Bigmomigno. OxcumazHa (opMa KCAaHTHHOKCHAA3W € OJHHUM 3 JDKEpe
yTBOopeHHs akTuBHUX GopMm Oxcureny (APO). [lerinporenasna opma Bigirpae 6e3mocepeHio
pOJIb y CHHTE31 CEYOBOI KUCIIOTH, SIKA € MOTCHIIHHUM aHTHOKCHIAHTOM, a OTXeE, € BaKINBUM
KOMIIOHEHTOM cucTeMu 3axucty KiIiTiH Bix ADO (ILlImapaxos, 2008).

Merta poO0TH — JOCTIIUTH KCAHTUHOKCHAA3HY aKTUBHICTh Y TOMOT€HATI IIEYiHKH IIIyPiB 32
nii ©-3 monineHacnaeHux xupHUX Kuciot (ITHXKK) ta mazepHOTrO BUIIPOMiHIOBaHHS.

Hocnix npoonmimu Ha 6imux Oesmopomaux mypax Macoro 130-150 1, sxi moxinmmn Ha 5
rpym: | — iHTakTHI TBapuHU (KOHTpOIB); I — TBapuHH, SIKUM TonepeaHbo BBommu ®-3 TTHXKK
(7 muiB), micns yoro migmaBanu il gasepHoro BunpomintoBaHHs; 11 — TBapuHH, sSIKUM 32 2 TOX
1o nazepHoro omnpomidenHs BBogmn ®-3 TTHXK; IV — tBapunm, sxum BBommiam ®-3 ITHXKK
micyst 7-A€HHOTO JIa3ePHOTO ONPOMIHEHHS; V— TBAPHHHU, SIKUX OMPOMIiHIOBaNU Oe3 BBEACHHS ®-3
IMHXK. OnpoMiHeHHS MPOBOIWINA B MIJISHIN YEPEBHOI MOPOKHUHM MIOACHHO MPOTITOM 4 XB
JIA3EPHUM J110JIOM TOBKUHOIO XBHJIi 650 HM.

3aranpHy KCAaHTMHOKCHIA3HY AaKTHUBHICTh BHM3HA4YallM 3a KUJIBKICTIO CEYOBOi KHCIIOTH,
YTBOPEHOI y KCAaHTHMHOKCHJA3HIM peakuii 3 TinmokcaHTuHy. Jl1si BU3HAYEHHS AaKTUBHOCTI
D-dopmu enzumy 1o cyberparnoi cymimi nonasanu 0,15 mmons/n NAD'. AxktuBHicTs D-dopmu
OOUYHMCITIOBAIM K PI3HHIF0 MK aKTHBHICTIO CH3MMY 32 HAsBHOCTI Ta 3a BiACYTHOCTI NADY,
akTuBHICTE O-QOpMH — SK PI3HHUIIO MK 3arajbHOI0 AKTHUBHICTIO KCAHTHHOKCHIA3W Ta ii
D-dpopmmn.
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Pe3synbraTy mpoBeneHNX O CITIPKEHB [TOKA3aJIH, 10 Y TBAPHH, SIKUX ITiA7JaBaJI! [Ii1 1Ja3€pPHOTO
BHITPOMIHIOBAHHSI B TOMOTEHATI IEYiHKHA 3HIKYEThCS aKTUBHICTh D-(hopMH KCAaHTHHOKCHAA3H
Ta MIIBUIIYETHCSA aKTHBHICTH O-popmu 1poro GepMeHTy. BusBieHi HaMHU 3MiHH aKTHBHOCTI
KCaHTHHOKCH[IA3H, HMOBIpPHO, IOB’si3aHi 3 KOH(popMamiiHUMH IepeOyIoBaMH y MOJIEKYIi
(dbepMenTy, o WMOBipHO, 0OYMOBITIOE TIEpEBaYKaHHSI OKCHIa3HO1 (POPMH HAJ JIETiIPOreHa3HOI0.
[MizBumenas ytBopeHHs O-QOpMH KCAaHTHHOKCHIA3d MOXKE CYHNPOBOKYBATHCS T'€HEpaLi€ro
CYIEPOKCHIHOTO aHIOH-PaINKaJIa 3a JIa3ePHOTO BUIIPOMiHIOBAHHS.

Jns 3HWKEHHS NEeCTPyKTHBHOTO BIUIMBY JIA3€PHOTO BHIIPOMIHIOBAHHS HaMmH OyIo
3actocoBano ®-3 ITHXKK y pisHuX pexmmax BBeneHHS. BcTaHOBIIEHO, MO HaWBUpPaKCHIITHNA
KOPUTYBQJIBHUI €(QeKT — IiIBHINEHHS eH3MMAaTH4HOI aKkTHBHOCTI D-dopMu Ta 3HIKEHHS
akTuBHOCTI O-(hopmH, criocTepiraeThes y rpyIii TBapHH, IKUM criodarky BBoamin ®-3 TTHXKK,
MICJIS YOTO MPOBOIHMIN OMPOMIHCHHS JIA3EPHUM TiofAOM. Y TBapHH, SKHM BROAWIH ®-3 TTHXKK
OJTHOYACHO 3 JIA3ePHUM OIPOMIHEHHSM 1 IICIS 3aKIHYCHHS OIPOMIHCHHS ITiIBUIIYETHCS
akTHBHICTH O-popMH KCAaHTHHOKCHIAa3H, 110 BKa3y€ HA HU3bKY €()EKTUBHICTh 3aIIPONOHOBAHUX
CXEeM BBEJICHHSI.

Otxe, nonepenne BBeneHHs ®-3 ITHXK mnepen nasepHuM ONpoMiHEHHSIM 3yMOBIIIOE
nepeBaxxanHs D-dopmu kcanTHHOKCHIasu Hajy O-popMmolo, IO 3aXWINAE TEYIHKY Bij
JECTPYKTUBHOTO BIUIMBY JIa3€pPHOTO OIIPOMiIHEHHSI.

Jlynurya L. Bogomyk O.

IHTEHCUBHICTb F'EHEPALIIT AKTUBHUX ®OPM KUCHIO B MITOXOH/IPISIX
CKEJIETHUX M’A3IB TBAPHH 3A YMOB HYTPIEHTHOI'O IMCBAJIAHCY

Yepniseyvruil HayionanwHull yrieepcumem imeni IOpis @edvkosuua
syn. Koyrobuncokoeo, 2, m.Yepnisyi, 58012, Yxpaina
e-mail: lunhul.inna@chnu.edu.ua_

Lunhul I., Voloshchuk O. INTENSITY OF GENERATION OF ROS IN MITOCHON-
DRIA OF SKELETAL MUSCLES OF ANIMALS UNDER NUTRITIONAL IMBALANCE.
Under conditions of animals restraint on diets high in sucrose and low in protein / high in su-
crose, in all groups of animals there was an increase in the generation of superoxide and hydroxyl
radicals. In animals kept on a low-protein / high-sucrose diet, we observed a more pronounced
generation of hydroxyl radical, which exceeds the intensity of generation of superoxide radical.
The established changes may be considered one of the possible mechanisms for violating the
power supply under the investigated experimental conditions.

Bigomo, 1o ckeneTHi M’Si3U € TOJIOBHUMH MILLICHSAMH 1HCYJIIHY Ta BiJirpaioTh BaXKJIHBY
pOib y METabOMYHUX IEPETBOPEHHAX IVIFOKO3U. MOAyIiiss (yHKI[IOHATIBHOI aKTHBHOCTI
MITOXOHPIA y M’si3aX MPOIOHYEThCS SK TMOTCHIIHHUNA MiAXiA 10 KOPEKI(l OXHUPIHHI W
IHCYJTIHOpE3UCTeHTHOCTI. [IWTaHHs BIUIMBY HAJMIPHOTO CIIOXXHMBAHHS JIETKO3aCBOIOBaHUX
BYIVIEBOZIB Ha MeTaOOJdiyHI IMPOIECH Y MITOXOHAPISAX M’SI3IB 3aJMIIAETHCS TUCKYCIHHUM
i morpeOye neranbHOro BHBUEHHs. OCKUIBKM aKTHBallis aepoOHHMX MPOLECIB Yy M’si3ax
CYIPOBOKY€EThCsl iHTeHCH((iKaIli€lo reneparii akTHBHUX (OPM KHCHIO, OCHOBHUMH 3 SKHX €
TiIPOKCHJIBHHUN Ta CYNEPOKCUIHHUN PaJUKaIM, MEeTa HAIOl pOOOTH — JOCIIANTH IHTEHCUBHICTh
TeHepamii TiAPOKCHIFHOTO Ta CYHEPOKCHIHOTO PAaTUKaNiB y MITOXOHAPIAX CKEJICTHUX M SI3iB
TBAapHH 32 YMOB BHCOKOCaXapo3HOro Ta HU3BKOIPOTETHOBOTO / BUCOKOCAXapO3HOTO PallioHiB.

JocnipkeHHsT MPOBOAMIM HA TPHOX Ipylax TBapuH: | — TBapwHH, fAKi OTPUMYBaIH
MOBHOIIHHKMK pariioH; Il — TBapwHHM, AKMX yTpHUMYBajJH Ha BHCOKOCaXapo3HOMY palliOHi;
III — TBapuHHM, SKUX YTPUMYBAJIW Ha HU3BKONPOTETHOBOMY / BHUCOKOCAXapO3HOMY palliOHI.
IHTeHCUBHICTh TeHepalii CyNepOKCHIHOTO Ta TiJPOKCHIIHOTO PAJHMKaTiB y MITOXOHIPIsLX
CKEJICTHHX M’SI31B BU3HAYaIM CHEKTPOPOTOMETPUYHO.

Pesynbrati mpoBeneHNX OCIIJDKEHb TOKa3ajiy, IO Yy TBapHH, SKUX YTPUMYBalH Ha
BHCOKOCAXapo3Hill Ai€Ti, IHTEHCUBHICTh I'eHepalii SK TiAPOKCHIBHOTO, TaK i CYNEPOKCHIHOTO
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paauKaiiB y MITOXOHAPISX CKEIIETHUX M’ SI31B 3pOCTae y MoHax 1,5 pa3u mopiBHIHO 3 KOHTPOJIEM.
JIMOBipHO, TOCHIEHA TeHEpallis BIMbHMX pAAMKAiB MOXE OyTH MOB’S3aHA 3 THM, IO
HAJUTMIIKOBE CIIOXKHUBAHHS IIFOKO3U 3YMOBIIIOE IOCHIICHHS ITOTOKY META0OMITIB y IUXaIbHHUN
nmaHmior. OCKiNBKM akTHBHI ()OPMH KHCHIO B OCHOBHOMY T€HEPYIOTBCS B MITOXOHAPISAX, TO
YHACITIZIOK «BTEY1» €JIEKTPOHIB, SIKi TPAHCIOPTYIOTHCS MO €JIEKTPOHOTPAHCIIOPTHOMY JIAHIIOTY,
nocuimoeTbes renepanis AOK.

VY TBapuH, SKUX YTPUMYBaJld Ha HHU3BKONPOTETHOBOMY / BHCOKOCAXapO3HOMY pallioHi,
HAMH BCTAHOBJCHA IHTeHCH(IKaIlisd TeHepallii TiIPOKCHIBHOTO pajuKajia, 0 IEPEBHUIIYE
MOKa3HUKK KOHTPOJIO y moHan 2 pasu. [Ipu npoMy iHTEHCHBHICTH reHepalii CynepoKCHIHOTO
panukana 3ajJiIIaeThCsl Ha PiBHI MOKA3HUKIB IPYITU TBAPUH, SIKi CIIOKHBAJIH BUCOKOCAXapO3HUI
pauioH. BpaxoBytouu, 0 ONEPEJHUKOM T'iIPOKCHIBHOTO PaIMKalia € IEPOKCUJL T1IPOTeHY, IKUi
y KIITHHAaX CKEeJICTHUX M SI31B MOXKE YTBOPIOBAaTHCS B IHIIMX META0OJIYHUX MEPETBOPEHHSIX,
a He JIMIIE Yy CyNepOKCUATUCMYTa3HIi peakilii, TO BCTaHOBJIEHUH (aKT € JOriYHuM. 30Kpema,
MOKa3aHo, 10 y CKEJETHHX M’s3aX JDKEPEeNIoM MNEepPOKCHIY TiIpOreHy € Hu3ka (epMEHTIB
MITOXOH/IPii 1 MOHOOKCUTEHA3HOI CHCTEMH.

OTxe, HaZMIpHE BXKMBAaHHS CaXxapo3H ITPU3BOJMTH JI0 IOCHIICHHS TeHepallii akTHBHHUX (hopM
KHCHIO B MITOXOH/IPIsIX CKEJIETHUX M’5I31B, HACIIIIKOM YOTO MOXe OyTH MOCHIICHE MOIIKOKECHHS
Ta Momudikaiis 0iOMOJEKYJ Y MITOXOHJpIsX, IO MOXE MPU3BECTH JO MOPYIIEHHS POOOTH
CKEJICTHHUX M’SI3iB.

Jyuuk T., Boromyk O.

AJIBJIETTJIPEJIYKTAZHA AKTUBHICTbD VY LIUTO30JIbHIN ®PAKIIII TEUYIHKHN
IIYPIB 3A YMOB PI3HOI 3ABE3IEYEHOCTI PAIIIOHY HYTPICHTAMU

Yepniseyvruii Hayionanvuuil yHisepcumem imeni IOpis dedvkosuua
syn. Koyrobuncovkozo, 2, m. Yepnisyi, 58012, Ykpaina
e-mail: luchyk.tetiana@chnu.edu.ua

Luchyk T., Voloshchuk O. ALDEHYDE REDUCTASE ACTIVITY IN THE CYTOSOL
FRACTION OF RATS LIVER UNDER DIFFERENT NUTRITION SUPPLIES. The activity of
aldehyde reductase and the content of carbonyl derivatives in the cytosolic fraction of the liver
under the conditions of diet consumption with different protein and sucrose content was studied.
It was shown that in animals that consumed a high-sucrose diet, there was a significant accumula-
tion of products of oxidative modification of proteins in the cytosolic fraction on the background
of increased aldehyde reductase activity. In animals that consumed a low-protein / high-sucrose
diet, there was a progressive accumulation of carbonyl derivatives against the background of
reduced aldehyde reductase activity.

Bimomo, mo mocwieHa reHepaiis akTHBHHX (opMm okcureHy (ADO) mpu3BOAWTH 0
YTBOPEHHSI Ta HAKOIMUYEHHS KapOOHUIBHHMX TPOAYKTIB, Cepell SKHUX albJIeriii BHSBISIOTH
HANOLIBII BHPAKCHUH IIATOTOKCHYHUHN 1 TEHOTOKCUYHUH edekT. EHIOreHHI abaeriam MOXYyTh
CIIyTYBaTH CBOEPIJHUMH BTOPUHHUMH MECEHPKEPaMH TTOIIKO/DKEHHS KITITHH 32 OKCHJIAaTUBHOTO
cTpecy. ToMy y KmiTuHI (QYHKIIOHYE anbIeTiApeayKTa3HUH NUIIX KaTaOoi3My €HIOTeHHUX
aNBJETIIB, Mo 3a0e3Mmedye BiTHOBICHHS CHIOTCHHUX ajbACTiMiB O CHHUPTIB. 3HEIIKOMKCHHS
KapOOHUTFHIX META0O0IITiB pO3MIANAETHCS SIK MEXaH13M 3aXUCTY KIIITHHH BiJ] aJIbTepallii 3a pi3HUX
MIaTOJIOTIYHUX CTaHIB, IO CYIPOBOKYIOTHCSI OKCHAATHBHUM cTpecoM. Ilokasano, mo HaaMipHe
CHO)KMBAaHHS caxapo3W MPU3BOIUTH 10 iHTeHcHikamii reHeparii APO Ta iHIYKII OKHCHOTO
cTpecy y KiiTHHaxX. ToMy MeTol0 poOOTH Oyi0 BHM3HAYMTH AKTHUBHICTH aJbJCTIIPEAYyKTa3u
(K® 1.1.1.21) Ta BMicTy KapOOHUIBHHMX IMOXIJHHUX y LUTO30JIbHIM (pakiii MediHKK 3a yMOB
CIIO)KMBAHHS PAIliOHY 3 Pi3HOIO 320€3IEUYEHICTIO POTETHOM 1 caxapo30ro.

JocunimkeHHs npoBoauiIn Ha4 rpynax TBapuH: [ —koHTponk, [[—TBapuHU, SKUX yTPUMYBaJIH
Ha HU3BKONPOTETHOBIH JieTi BIIpoosx 28 ni0, 111 — TBapuHy, sKi COXKMBAJIM BUCOKOCaXapO3HHUMA
pauioH, [V — TBapuHHU, sIKi OTPUMYBaJIM HU3BKO MPOTETHOBHI / BUCOKOCAXapO3HUH pallioH.
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Pesynprati TpOBEIEHHX IOCHIIDKCHb IIOKAa3aJIM, IO Yy TBapuH, SKi CIIOXKHBAIH
HU3BKOIIPOTETHOBUI pAaIliOH, CIIOCTEPIracThcs HE3HAUHE ITiIBUIICHHS BMICTYy KapOOHLIBHUX
MOXIHUX y THTO30JIbHIN (pakmii MEeYiHKH, MPH LObOMY AaKTHUBHICTH albAeTiIpenyKTa3H
MOPIBHSHO 3 KOHTPOJIEM IOCTOBIpHO HE 3MIiHIOETBCA. Bimomo, mo ampierigpemykrasa Oepe
y4acTh Y 3HCIIKO/DKCHHI IIePEeBAYKHO HEHACHYCHHX CHIOTCHHHX ajlbJETiliB, 0 € MPOLyKTaMU
OKHCHIOBaJIbHOT Moam(ikamii OinkiB. BogHouac y TBapuH, SKi CIIOKHBAJIM BUCOKOCAXapO3HHUNA
PpaIioH, BUSBICHO JOCTOBipHE HAKOIMMYCHHS MPOMYKTIB OKUCHIOBAIBFHOI Moan(ikarii O1KiB y
OUTO30NBHIN (pakmii Ha T MiABUINEHHS albICTiAPENyKTa3HOI akTUBHOCTI. CIif BiIMITHTH,
10 MaKCHMAJBHO BHPaKeHI 3MiHM HOCITIHKYBaHHX ITOKAa3HUKIB XapaKTepHi JUII TBapHH, sKi
CIIOXKMBAJIM HU3BKO ITPOTETHOBHI / BUCOKOCAXapO3HUMA palioH. Y TBapHH Li€i eKCIIepUMEHTaIbHOT
TPYTIH CIIOCTEPITa€EThCS MPOTPECUBHE HAKONMYCHHS KapOOHITBHUX JCPHUBATIB HA TIIi 3HIDKCHHS
aNpIeTiapeayKTa3Hoi akTUBHOCTI. OCKUTBKH ajblerigpefykTa3a € KIOYOBHM (EpMEHTOM
YTHII3aIil e€HIOTEHHUX AaNbIeTiliB, 3HIKEHHS i aKTUBHOCTI CIPHYMHATAME HAKOITMYCHHS
aTyKTiB aJIbICTI/iB i3 KIIITHHHIMHA MaKpoMoJIeKyIamu. HaciritkaMu HakommaeHHS KapOOHUTEHUX
JepUBaTiB TPOTEIHIB MOXKE CTaTH ixXHS (QparMeHTamis Ta JAeHAaTyparis, 0, HMOBIpHO,
MIPU3BOAUTUME [0 TMOPYUICHHS (YHKIIOHYBaHHSA JIOKaJTi30BaHUX y IHTO30JII METabOIIIHUX
norsaxiB. OT)ke, HAKONMYEHHS albJCTiMHUX HPOAYKTIB OKHCHIOBAIBHOIO ITOLIKOMKECHHS
MPOTETHIB HA TIi 3HIDKEHHS aKTUBHOCTI (PEPMEHTIB, SKi 320€3MeuyroTh iXHIi Karabomi3M, MOXe
OyTH B OCHOBI OZTHOTO 3 MEXaHi3MiB JUC(YHKIII TeaTONUTIB 32 YMOB HyTPI€HTHOTO THCOaIaHCy.

MacaakoBa A., Kapmam O., JIrota M., Cubipna H.

BIUIMB ®OTOBIOMOIYJISILIIMHOI TEPAIII HA EHEPTO3ABE3IIEYEHHS
1 AKTUBHICTb MIEJIOITIEPOKCUJIA3U JIEMKOLIMTIB II[YPIB
3A LIYKPOBOT'O JIABETY
Jlvgiecoruii Hayionanvhuti ynisepcumem imeni leana @panka
syn. I pywescvkozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: a.maslakoval999@gmail.com

Maslakova A., Karmash O., Liuta M., Sybirna N. INFLUENCE OF PHOTOBIOMOD-
ULATION THERAPY ON ENERGY SUPPLY AND MYELOPEROXIDASE ACTIVITY IN
LEUKOCYTES OF RATS WITH DIABETES MELLITUS. The development of diabetes melli-
tus and insulin deficiency causes a decrease in the energy supply of peripheral tissues. One of the
causes of various complications of diabetes is the development of oxidative stress. The enhanced
level of myeloperoxidase activity in blood plasma is one of the significant reasons for the in-
creased productions of reactive oxygen species. We observed a positive effect of photobiomodu-
lation therapy on energy supply and leukocyte function, as well as on myeloperoxidase activity.
In conclusion, we recommend photobiomodulation therapy as a useful short-term concept for the
relief of diabetic complications.

3a manumu MikHaponaHOi miabeTwuHOi (eneparrii, cranom Ha 2019 pik Omu3pko 463
MUJTH JIFOZICH XBOpItOTh Ha IykpoBuii giadet (L[/1). Cknaana etiosoris 11/ Ta HasBHICTh BaXKKUX
XPOHIYHUX YCKIAJHEHb BUKIMKAIOTh TPYAHOLI B Tepamii miel marosorii. ¥ 3B’s3Ky 3 UM
BEIETHCS TMOIIYK HOBHX ¢(eKTHMBHUX MeTOmiB jikyBauHs L[] i #ioro yckmamHeHs. llikaBumu
€ nociimkenus dorodiomonynsiiiinoi Tepamnii (PBMT), ski BigKpUBAaIOTh IMUPOKHH CIIEKTP
GioorivyHOT aKTHBHOCTI 1ii cBiTiIa. BeTanosieno, mo @BMT 3narHa akTuBYBaTH npodtideparito
wiitul (Evans et al. 2008) i nponykyBannst AT® (Chung et al. 2012).

3a IIJ] i Hecraui iHCYNiHYy cTpaxIae eHeprozade3nedeHHs NepuGepuIHUX TKaHUH.
BpaxoByroun, 10 y HallMX MOMEPENHIX JOCIIKEHHSX BHSBICHO 3HMKCHHsS KOHIIGHTpAIii
IJTIOKO3H Y KpoBi 3a ontpoMinenHs TBapuH 3 L] (Kapmaru ta in., 2018), My BUpILIMIN TIEPEBIPUTH
CTaH eHepro3ade3reueHHs JISHKOLUUTIB 1 akTHBHICTh Mienonepokcuaasu (MIIO) sik kimo4oBoOro
(dhepMeHTy B 3a0€3MeUeHHI HeCTIeIU(iuHOT IMyHHOT BIAOBI I ITUX KITITHH 38 EKCIIEPUMEHTAIBHOTO
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IyKPOBOTO Aia0eTy (iHAyKyBaJH BBEJCHHSM CTPENTO30TOLMHY y 1031 60 MI/KT macu Tina) Ta
BBy ®BEMT (momxkwuHa xBrii 630-660 HM, oTyXHicTh 150 MBT, TpHBaicTh OIpPOMiHEHHS
10 nHiB).

AKTHBHICTh TIOIVIMHAHHS DJIIOKO3M KIITHHAMM JOCITIDKYyBald 3a  JIONIOMOTOIO
(rroopeceHTHOT MIKPOCKOTITii 3 BUKOPUCTAaHHAM OapBHUKa 2-NBDG (2-deoxy-2-((7-nitro-2,1,3-
benzoxadiazol-4-yl)amino)-D-Glucose), sikuii € (QparoOpecueHTHO MideHHM aHaJIOTOM TITFOKO3H.
Bwumict AT® Bu3Hawanu 3 BUKOpucTaHHIM Habopy «ATP Assay Kit» (Sigma, CIIIA), akTUBHICTB
MIIO Bu3HaYaIH CEKTO(POTOMETPUIHO.

Bcranosneno, mo 3a L1J] BinOyBaeThCsl 3HIKCHHS IMOTIIMHAHHSA TIIFOKO3H JICHKOIIUTAMH B
1,18 pa3y mopiBHsAHO 3 KoHTposeM. 3a 10-geHHoro ompomineHHs TBapuH 3 L[/] BinOyBaeTbcs
ITiABUIIEHHS [[bOTO MTOKa3HUKa y 1,22 pa3y, HOPiBHSIHO 31 3HAYEHHAM y HEONPOMIHEHHX TBapHH.
Taxoxx mu BusiBIIIH, 110 3a L{/] BinOyBaeThcst 3HMKEHHS BMicTy AT® y mizarax neikonuri y 1,4
pa3y MOpiBHSIHO i3 KOHTPOJIEM, IIPOTE 3a onpoMiHeHHs TBapuH 3 L1/] BinOyBaeThCs MiqBUIICHHS
I[FOTO MOKa3HUKA y 1,5 pa3y NOpPiBHSIHO 3 HEONPOMIHEHUMH TBAPHHAMHU.

MIIO € omumM i3 ¢epMeHTiB, MO Karajilye YTBOPEHHS aKTUBHUX (opMm OKcHTEeHY
B JICHKOIMTAaX 1 Bifirpae BaKJIWBY pOJb y TPOIECi pecmiparopHoro BuOyxy. Buseieno, 1mo
3a [/l y mna3mi kpoBi migBumyetsest aktuBHICTS MIIO y 2,16 pasy. OnpoMiHeHHS TBapHH 3
[0 cupuuuHSIO 3HMKEHHS LBOTO ITMOKa3zHUKa y 1,63 pasy, MOPIBHSAHO i3 HEOMPOMiHEHUMH
tBapuHamu 3 L[JI. [IpoTunexHa curyarmis crmocrepiraeTecs y neikommrax. 3a ymoB I/ mu
BHUSBIJIM 3HIKEHHs akTHBHOCTI MIIO y 3,18 pa3y, a 3a nii ®BMT — migsumenHas y 7,7 pa3sy
MTOPIBHSHO i3 HEONPOMiHEHNMH TBapuHamu 3 111

3rigHo 3 oTpuManuMu pesynsratamu, DEMT Mo3uTHBHO BIUIHBaE Ha eHEPro3ade3neueHHs
Ta (YHKIIOHYBaHHS JIeHKonuTiB 3a yMoB L1/], mokpaiytoun TpaHCHOPT DIIFOKO3H, IMiBHITYIOUH
nponykmito AT® i aktusaicTs MITO.

Heuunopenko b., Kpenunbka /1.
BUIKOBUI CKJIAJI TUIA3MU KPOBI JTIIOJIEN
3A PO3BUTKY XPOHIYHOI'O ITAHKPEATUTY
HHI] «Ilncmumym 6ionoeii i meouyunuy»
Kuiscvkoeo nayionanvrozo ynieepcumemy imeni Tapaca Illesuenxa
eyn. Iiywkoea 2, m. Kuis, 02000, Vkpaina
e-mail: bodkanech@gmail.com
Nechiporenko B., Krenytska D. PROTEIN COMPOSITION OF HUMAN BLOOD
PLASMA UNDER THE DEVELOPMENT OF CHRONIC PANCREATITIS. We have been
identified changes in the protein composition of the blood plasma of people with chronic pancre-
atitis. The increase in the content of medium-weight molecules, as well as the presence of new
protein fractions in blood plasma indicates to the pathological convenience of homeostasis that
occurs due to the progression of destructive processes in the pancreas tissues.

Xponiunuii nankpearut (XII) — 1e XpoHIYHMI 3amajbHU CTaH, IO 3YMOBIIIOE
MPOTPECyroYi, HE3BOPOTHI 3MIHH Yy MapeHXiMi MiANUIYHKOBOI 3aJI03M Ta MOCTYIOBHIA PO3BHTOK
€K30KPHUHHOI Ta €HJOKPUHHOT HEJJOCTATHOCTI MiALLTYHKOBOT 3aJ1031. BUBIJIbHEHHS 32 TAHKPEATHTY
B CHCTEMHHI KPOBOTIK €HJOTOKCHHIB Pa3oM 3 OIIKOBUMH MOJEKYIaMH MOXKE MPH3BOIMTH JIO
PO3BUTKY €HIOT€HHOT iIHTOKCHKAIlil, 10 B MOJAIBIIOMY € TIPHYMHOI PO3BUTKY IMaHKpEaTHYHOT
eHuedanonarii. 3pocTaHHs aKTUBHOCTI MaHKpeaTHYHUX (PEPMEHTIB y KpOBI 3a IaHKPEaTHTy
MOKE MPU3BOAUTH JI0 3MIHHM IIPOHUKHOCTI reMatoeHnedaiiynoro 6ap’epy (I'EB) ta sik Hacmiok -
BUKJIMKATH TOLIKO/PKEHHS CTPYKTYpP TOJIOBHOTO MO3Ky. OCHOBHA YacTHHA €HJOTeHHUX TOKCHHIB
HAJICXKUTH J0 MOJIEKyH cepeapoi Macu (MCM), 6arato 3 IKMX MaloTh HEHPOTOKCUYHY aKTHBHICTb
Ta 31aTHI BUKIKUKATU 3MiHK TpoHuKHOCTI ['EB. OT0X, BU3HAYCHHS O1IKOBOTO CKJIAY IJIa3MHU A€
3MOT'Y OILIIHIOBATH MPOIIEC 3MiHU FEMOIMHAMIKH, METa00JIIYHOTO CTATyCy TOIIIO.
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Y nocuimkeHHI BUKOPHCTOBYBAJIH IIa3My KpOBi JTrofieid. B ekciepiuMeHTi Opanu ydacTb IBi
rpynu Jroneit. [leprma rpyma (“KoHTpons’™) — 1ie 3M0poBi JIFoH, 110 HE XBOPIIOTh HAa XPOHIYHHUNA
nmaHkpeatut. Jpyra rpyma (“XII”) — me mromu, XBopi Ha XpoHIYHUH maHkpeatut. [I1a3my Kposi
Oyno orpuMaHo ctaHmapTHUM MetofoM. Otpumanas MCM Ta BH3HAYeHHS iXHBOI KUIBKOCTI
y ID1a3Mi KpoBi BimOyBamocs 3a metomoM Hikomaifayka. AHamii3 KUTBKOCTI Oijlka MPOBOIHMBCS
MetonoM bpendopn. Kinekicte (paxmiit 6inkiB Oyno BH3HAYEHO METOIOM IHUCK-EIEKpodope3y
B [TAAT i3 JICH.

ITin gac aramni3y GiTKOBOTO CKJIa Ty IJIA3MH KPOBI JIFO/IEi XBOPUX HA XPOHIYHUI ITAHKPEaTUT
OyJ10 BCTaHOBJICHO, IO BMICT 3arajbHOTO Oijika € Maike He3MiHHHUM IMOPIBHSHO 31 30POBHMH
ocobamu (703,6+22 4mr/min y 3m0poBuX, momno 663,7£27,1 mr/mn y XI1). Kinbkicte MoJeKy,
CEpeAHbOT MaCH OTPUMAHHUX 3 IJIa3MH JIFOICH, 1110 MaroTh XI1, € 6ibII010, HiXk KiTbKicTh MCM,
1110 OyJI0 OTPHUMAHO 3 TTa3MH 310pOBHX Jitonei. Tak y moneit 3 XI1 y ria3mi KpoBi ciocTepiraeTbest
niasuieHns Bmicty MCM Ha 46 % (0,535+0,047 y.o. B 3mopoBux, momao 1,147+0,12 y.o. B XII)
MOPIBHSHO 3 KOHTPOJIBHOIO Tpymoro sozeil. [lin gac BuzinenHs OinkoBux ¢(pakuiii MeTogoM
enekTpodopesy Oyno BH3HAYEHO HAsIBHICTH B TUIa3Mi 0Ci0, XBOPHUX HA MAaHKPEATHT, 8 OLTKOBUX
(bpakiii i3 MmonekynspauME Macamu: 145, 130, 110, 105, 100, 80, 32, 40 x/la, mo Oynu BiACyTHI
TTi1 9ac MpOBEJCHHS JOCTITY 3 IJIa3MOI0 37I0pPOBHX 0Ci0.

Hamu Oymo BHsBIEHO 3MiHY OLTKOBOTO CKIIAAy IDIa3MH, a TaKOX IiABUINCHHS KUTBKOCTI
MCM y mnasmi kpoBi moxneit, xBopux Ha XI1. 3MiHa OITKOBOTO CKIay, @ TAKOXK ITiABHUICHHS
BimHOCHO] KinbkocTi MCM y 11a3Mi KpoBi MOXe CBITUUTH NP0 aKTHBHI JECTPYKTUBHI POIECH
B TKaHHUHI ITiAINLTYHKOBOT 3aJI03H, 1[0 MOXXYTh IIPH3BECTH IO IIOJAJIBIIOrO PO3BUTKY IIOPYIIEHb
CHCTEMH TPAaBJICHHS, PO3BHUTKY Iia0eTy Ta OCTaTOYHOI BTPATH E€K30KPHHHOI Ta €HTOKPHHHOI
¢byHkii oprana.

Herpun T., Haranescoka M., Cubipna H.

T'IIOTJIKEMIYHUI E®EKT CYCHEH3II IIOPOIIKOIIOAIEHOI O MILIEJIIIO
I'PUBA GANODERMA LUCIDUM 3A EKCIIEPUMEHTAJIBHOI'O
METABOJIIYHOI'O CUHAPOMY

Jlvsigcokutl HayionaneHull yuieepcumem imeni leana Opanka
syn. I pyuwescokozo,4, Jlvsis, 79005, Ykpaina
e-mail: eurusvermeer@gmail.com

Petryn T., Nagalievska M., Sybirna N. THE HYPOGLYCEMIC EFFECT OF THE SUS-
PENSION OF POWDERED MYCELIUM OF THE G. LUCIDUM FUNGUS UNDER EXPERI-
MENTAL METABOLIC SYNDROME. The obtained results demonstrate the corrective effect of
the suspension of powdered mycelium of the G. lucidum fungus on carbohydrate metabolism and
indicate the feasibility of using the active components of this fungus to correct and treat metabolic
disorders.

Mertabomiuauii cuagpom (MetS) — 1e KOMIUIEKC B3a€MOIOB’S3aHUX META0OIIYHAX
MOPYIICHb, 1[0 BKIIIOYAa€ OXKUPIHHS, PE3UCTEHTHICTh O IHCYNiHY, TiMEpTPUIIINEpUAEMilo Ta
rinepxoJecTepruHEMil0 Ha (OHI 3HIKCHHS KOHIICHTpALii JIMOMPOTETHIB BHCOKOI IMITBHOCTI.
VY 3B’s3Ky 31 3HAYHOIO IMOIIUpEHICTI0 MetS akTyalbHUME € TONIYK i 3aCTOCYBaHHS HOBHUX
3aco0iB Tepamii IIbOTO MATONOTIYHOTO cTaHy. [IepCHEeKTHBHHAM JKEpelioM TaKhX 3acobiB €
nikapcbki rpudbn Ganoderma lucidum pony Basidiomycete. Ilonicaxapunu G. lucidum (G1-PS) €
OIHUMHM 3 OCHOBHHX 010JIOT1YHO aKTMBHUX PEYOBHH I[OTO Iprda, M0 MAIOTh AHTHOKCUAAHTHY,
TIMONiMiIeMiYHy Ta TiMONTiKeMiYHY aKTHBHICTb.

Mertoto po6GoTH OysI0 JOCTIIUTH BIUIMB BOAHOI CyCIEH3il HOPOIIKOMOMIOHOTO MilIEiro
rpu6a G. lucidum Ha TOKa3HUKH BYTJIEBOIHOTO 00MiHY 3a (hPYKTO30-1HIYKOBAHOTO METAOOIIYHOTO
CHHPOMY.

JlocnimKeHHsT MPOBOIMIN Ha 01X OS3MOPOAHUX IMypax-caMiistx Macoro Tiza 250-300
I, SKMX YTPUMYBQJIU y CTaHAApPTHUX yMOBax BIiBapii0 3 JOTPUMAHHSM 3arajbHUX ETHYHHX
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NPUHIHIIB NPOBEJCHHS SKCIIEPUMEHTIB Ha TBapUHAX. B eKcriepMMeHTaNbHUX IOCIIHKESHHIX
BHKOPHCTOBYBAJIM TaKi TPyIH TBapuH: 1) KOHTPONBHI TBApUHM; 2) KOHTPOJIBHI TBapHHU, SIKIM
npotsrom 7 mi6 (K+G7) ta 14 1i6 (K+G'*) BBOmMIN per os cycnensito minenito G. lucidum;
3) TBapuHHM 3 eKcriepuMeHTanbHuM MetS; 4) TBapunu 3 MetS, sixkum npotsrom 7 ai6 (MetS +G7)
ta 14 116 (MetS +G'*) BBopmu cycnensito minenito G. lucidum.

Beenenns G. lucidum tBapmnHam 3 MetS mpotsrom 7 nmi6 ta 14 nmi6 HE 3yMOBIIOBAIO
3HAYHMX 3MiH MacH Tina TBapuH. KoHueHTpanis miroko3u 30iibmmiace Ha 10,3 (MetS +G7) Ta
4.3 % (MetS +G') Ha ¢oni 3HWKEHHS BMICTY TIIKO3MIBOBAHOTO reMorodiny Ha 41,2 (MetS
+G7) Ta 66,1 % ni6 (MetS +G'Y), momo TBapuH 3 eKCIiepUMEHTaIbHUM MetS. 3acTocyBaHHS
JOCTIDKYBaHOTO Tpernapary mpoTsaroM 14 mi0 3yMOBIIOE HOPMAai3allil0 TOJCPAHTHOCTI IO
IJIIOKO3M Y TBapUH 3 EKCIIEPUMEHTAILHUM METa0O0IIYHUM CHHIPOMOM.

OTpuMaHi pe3ysbTaTy JEMOHCTPYIOTh KOPUTYIOUUH BIIMB CyCIHEH3ii MOPOIIKONOAiOHOTO
Minenito rpuda G. lucidum Ha NOKa3HUKH BYIJIEBOIHOTO OOMiHY Ta BKa3ylOThb Ha JOIIBHICTH
BUKOPUCTAHHsSI aKTUBHHMX KOMIIOHEHTIB I[bOTO Ipuba 3 METOI0 KOpeKUii rinepriikemii, o
CYINIPOBOIXKY€E PO3BUTOK MetS.

Hucanuun O., Haranescbka M., Cubipua H.

BIUIMB BOJJHOI'O EKCTPAKTY JINCTA AKOHA
HA CTAH AHTUOKCUJAHTHOI CUCTEMMU KJIITHUH IEYIHKY LIIYPIB
3 EKCITEPUMEHTAJIbBHUM METABOJIIYHUM CUHAPOMOM

Jlvgiecoruil Hayionanvhuti ynisepcumem imeni leana @panka
syn. I pywescorozo,4, Jlvsie, 79005, Vkpaina
e-mail: pysanchyn862@gmail.com

Pysanchyn O., Nagalevska M., Sybirna N. EFFECT OF WATER EXTRACT OF YA-
CON LEAVES ON THE STATE OF ANTIOXIDANT SYSTEM OF RAT LIVER CELLS WITH
EXPERIMENTAL METABOLIC SYNDROME. The use of yacon extract in rats with metabolic
syndrome caused an increase in the activity of catalase, superoxide dismutase and glutathione
peroxidase compared with metabolic syndrome.

Mertabomniunuii cuaapom (MC) —11e cTaH opraHi3my JIOIWHH, [0 BU3HAYAE€THCS HASIBHICTIO
MaTOreHETHYHO B3a€MOIMOB’ I3aHUX METa0O0JIIYHUX PO3JIa/IiB BYIJIEBOAHOTO 1 JIIiHOTO OOMIHIB,
SKAH XapaKTepU3yeTbCsi MOPYLIEHHSM TOJEPAHTHOCTI [O TDNIOKO3W, TilepiHCYNIiHEMIElo,
MiJBUIICHHAM pIBHA TPHUDIILEPUAIB, 3HMKEHHSM pIBHSA JIIONPOTEIHIB BHCOKOi T'yCTHHH,
aboOMiHATLHUM OXKHPIHHAM 1 apTepiajibHOIO TilepTeHsielo.

[euinka € NEeHTpaJIbHUM OPraHOM OOMiHY PEUOBHH, y SIKOMY IHTEHCHBHO BiJIOyBarOThCS
OKHCHO-BiTHOBHI Tiporiecd. Bigomo, mo MeTabomiYHui CHHAPOM CYIPOBOMIKYETHCS HAAMIPHOIO
reHepalli€elo akTUBHUX (DOpM OKCHTeHY, K1 37aTHi IHII[IFOBaTH PEaKIil JJAHI[IOTOBOTO OKNCHEHHS
JITIIB, a IIe PU3BOINTE 10 PYHHYBaHHS KIIITHHHAX MeMOpaH rnevinkn. baganc BMiCTy akTHBHUX
(OpM OKCHTEHY DPEryIIO€ThCS 3aBISIKM HASBHOCTI CHCTEMH AHTHOKCHIAHTHOTO 3aXHCTY, IO
BKJIIOYa€ HU3KY (DEPMEHTIB: CYNIEPOKCHUIANCMYTa3y, Karanasy Ta [IyTaTiOHIIEPOKCHAA3Y.

Mertoro po6GoTu Oyi0 AOCTITUTH BIUIMB BOIHOTO EKCTPAKTy JIMCTA sikoHa (Smallanthus
sonchifolius Poepp. & Endl.) Ha cucTeMy aHTHOKCHIAHTHOTO 3aXUCTy KJIITHH IEYiHKH IIypPiB 3a
MeTabO0JIIYHOTO CHHIPOMY.

Jnist mociikeHHs BUKOPUCTOBYBAH JIUCTS SIKOHA, 3 SKMX BUTOTOBJISIIM BOAHUI €KCTPAKT
LUISIXOM Marepaiii, skuil 3rofoM (inbpTpyBanu il ynaproBajiu y BakyyMi. BomHUil ekcTpakt
BBOIMJIM TBAPHHAM per 0§ MpoTaroMm 7 ta 14 mid 3a momoMororo 30Haa y 1031 500 Mr/kr mMacu
Tixa TBapuHU. J{JIs1 JOCHIPKEHHS] BUKOPHCTOBYBAIM TaKi TPYNX TBAPUH: KOHTPOJbHI TBAPHHHU;
TBapuHH 3 ekcriepuMentansanM MC; tBapunu 3 MC, sikum mipotsirom 7 1i6 (M + Y7) Ta 14 ni6
(M + Y'4) BBOIHITH €KCTPAKT JIHCTS SIKOHA.

Y tBapun 3 MC Oyiao BiAMIYCHO 3HIDKCHHS AaKTHBHOCTI Katamasu Ha 30,62 %,
cynepokcuaaucmyTtasu Ha 30 % Ta riyrarionnepokcugasu Ha 20,89 %. BBeneHHS eKCTpakTy
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sikoHa TBaprHaM 3 MC 3yMOBITIOBAJIO MiJBHUIICHHS aKTUBHOCTI Karanas3u Ha 18,41 % (M + Y7)
ta 31,67 % (M + Y'¥), cynepokcummucmyrasu Ha 17,02 % (M + Y7) ta 36,52 % (M + Y¥) i
nrytarionmnepokcuaasy Ha 13,51 % (M +Y7) a 30,14 % (M + Y'4) mopisusino 3 MC. Beranosneni
3MiHH CBiIYaTh NMPO AaHTHOKCHAAHTHI BIACTHUBOCTI JIUCTS SKOHA Ta BKA3yIOTh HA TOTCHLINHY
MOXJIMBICTh 3aCTOCYBAaHHS POCIHMHH JIJIsi BUPOOHHUIITBA Xap4YOBHX KOHIIEHTPATIB 1 JIKAPCHKUX
3aco0iB 1151 Teparrii MeTabOoIIIHOTO CHHIPOMY.

Ipopouyk L., Kena O.

[IEPOKCUIHE OKMUCHEHHS JIIII/IB Y MIKPOCOMHI ®PAKIIIT ITEYIHKHU II[YPIB
3A JIIT Q-3 TOJIIHEHACUYEHMX XKUPHUX KUCJIOT 1 JIASEPHOI'O OITPOMIHEHHS
Yepuiseyvruii nayionanvhuil ynisepcumem imeni FOpis @edvkosuua
syn. Koyrobuncwvkozo, 2, m. Yepnisyi, 58012, Vrpaina
e-mail: prorochuk.iryna@chnu.edu.ua

Prorochuk 1., Ketsa O. PEROXIDATION OF LIPIDS IN THE MICROSOMAL FRAC-
TION OF RAT LIVER UNDER THE ACTION OF ®-3 POLYUNSATURATED FATTY ACIDS
AND LASER IRRADIATION. The study is devoted to the study of the activity of lipid peroxida-
tion (LPO) processes under the action of omega-3 polyunsaturated fatty acids (PUFA) and laser
irradiation. Lipid peroxidation is a chain process of oxidative degradation of lipids, primarily
polyunsaturated fatty acids, which occurs with the participation of free radicals. It is established
that under the action of laser irradiation the activity of LPO processes increases. At the same
time, there is a decrease in LPO activity in animals injected with ®-3 and irradiated. The recorded
decrease can be explained by the action of ®-3 PUFA, which inhibit free radical processes and
strengthen the enzymatic link of antioxidant protection.

VY Ham yac ONpPOMIHEHHS J1a3epOM aKTUBHO BHUKOPHUCTOBYIOTH JUISl JIKYBaHHS PI3HHX
XBOPOO, y MepIny yepry aiabery, CepleBO-CyIMHHUX 3aXBOPIOBaHb 1 myxiauH (Shurygina, 2020).
OnmHUM 13 MOXKJIMBHUX MEXaHI3MIB JIii J1a3epHOTO ONMPOMIHEHHS Ha KJIITHHH MEYIHKH i OpraHiaMy
B I[JIOMY € YTBOPEHHS BUIBHHX PaJIMKalliB, sIKI aKTUBYIOTh IPOIEC MEPOKCUIHOTO OKUCHEHHS
mimigis (ITOJT) (Bavrina, 2015). AxTuBHI opMH OKCHIeHY B OpraHi3mi HacamIiepes arakyloTh
noninenacuyei xupHi kucior (ITHXKK), cipuunHsitoun yTBOpEeHHs pi3HOMaHITHUX IEPBUHHUX
1 BTOpHHHUX IPOAYKTIB, 5IKI BAKOHYIOTh BaxJIUBI Qizionoriuni Gpynkuii (Ketsa, 2014). Baxxnusoro
YMOBOIO CTaOULIBHOCTI H HOPMaJbHOTO (DYHKIIIOHYBAaHHS MEMOpaH € CTalliOHAPHICTH MPOIECY
T1OJ1, ockinbKY 332 HOTO HAAMIPHOI aKTUBHOCTI 3MIHIOETHCS JKHPHOKUCIOTHHH CKIIaa MEMOpaH,
11 (pi3uKO-XIMIUHI BJACTHBOCTI, & TAKOXK aKTUBHICTH MeMOpaHo3B’s3anux (epmenTi (Kykoba,
2005).

Mera pob0TH — JOCIIUTH IHTEHCUBHICTb IEPOKCHHOTO OKMCHEHHS JIiMiJIIB y MIKPOCOMHi{
(bpakmuii neyiHky mypie 3a Ail -3 TOMIHEHACHYCHHUX KUPHUX KUCIIOT 1 JTa3epHOrO OMPOMIHCHHS.

JocnimkeHHs MpoBoAMIIN Ha O1uX 1rypax macoro 130—150 1, skux noxinmim Ha 1’ siTb TPyIL:
I — xouTpoib; 11 — rypwm, sxum BBomun -3 TTHXKK, 3 nopanbmmm na3epHUM OIPOMIHEHHSIM;
I — mypw, sikux ompomintoBanu i BBoamwm -3 [THXKK napanensno; IV — TBapuHu, siKux
OMPOMIHIOBAJIH, Micis 4oro BBoAMIH -3 [THXKK; V — 1mypu, sIKuX onpoMiHIOBaIK Jia3epoM 0e3
BBeneHHss -3 [THXXK. JlazepHe onpoMiHEHHS MPOBOIMIIH JIa3€PHUM JIi0JIOM JOBXKHHOIO XBHUIII
650 HM B DUITHKY YepPEBHOI MOPOKHUHH Ha BifcTaHi 10 cM Bix MOBEpXHi mKipH. [HTEHCHBHICTH
nporiecis ITOJI y MikpocoMHil (pakiiii Me4iHKK OIIHIOBAIX 3a BU3HAYCHHSIM BMICTY ITEPBUHHUX
(KeToMi€HIB 1 CIPSHKEHHUX TPI€HIB), BTOPUHHUX (JIIEHOBUX KOH IOTaTiB, MaJOHOBOTO JiajbeTi1y)
Ta KIHIEBHUX (IIU(POBUX OCHOB) MPOJYKTIB.

PesynbraTi NpoBeJEHUX [OCHTIPKEHb IMOKa3ajiH, MO 3a Jii JIa3epHOTro ONpPOMiHEHH:
aktuBHicTb [10J] y MikpocomHi# ¢pakiiii meuiHku cyTTeBO 3pocTae. BcTaHOBICHO, 10 y TpyMax,
skuM BBOOWIM ©-3 TTHXXK mapanensHo Ta micis ja3epHOro onpomiHeHHs, akTuBHICTH [10J1
HIDKYa MOPIBHSHO 3 ONPOMiHEHUMH Iiypamu 0e3 BBeieHHs -3 [THXKK, ane Buina 3a nokazHuku
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KOHTpOIIt0. BogHOUac y rpyi TBapuH, SIKUM BBOIJHIIM (-3 IIepe]l ONPOMIHEHHSIM, BMICT IPOAYKTIB
ITOJI mano Bimpi3HSABCA Bl KOHTPONBHOI rpymu. Taki pe3yiapTaTd MOB’S3aHi 3 THM, IIO IMPH
nmocmwieHoMy HaaxomkeHHI ©-3 [MTHXXK B opranism BigOyBaeThcs 3aMiHa KHUPHOKHCIOTHOTO
cKiIaxy MeMOpas —3poctae yactka -3 [THXK, sxi € crifikumu 1o okucHeHHs. Tomy 3adikcoBane
3amkeHHs akTuBHOCTI [1OJI MoxxHa mosicauty gieto -3 TTHXK, ski migBUIIyrOTh CTIHKICTD 110
OKHICHEHHS 4epe3 NMPUTHIYCHHS BUTHPHOPAIWKAIBHHUX IPOLECIB 1 MOCHICHHS (hepMEeHTaTUBHOI
JIAHKY QHTHOKCUJIAHTHOTO 3aXHUCTY.

Orxe, BBegenns ®-3 ITHXKK inriOye mponec [1OJI, iHTEHCHBHICTD SKOTO 3pOCTa€e 3a il
JIa3epHOTO ONPOMIHEHHS.

Iyio J1.-O., Hukouaiiuyk 1.

AKTHUBHICTb EH3UMHUX CUCTEM IUTOXPOMY P-450 V ITEYIHII LI{YPIB
3A YMOB JIJUCBAJIAHCY HYTPIEHTIB ¥ XAPYOBOMY PAIIIOHI

Yepniseyvruii nayionanvhuil ynisepcumem imeni FOpis @edvkosuua
syn. Koyrobuncwvkozo, 2, m. Yepnisyi, 58012, YVrpaina
e-mail: puyu.laura-oleksandra@chnu.edu.ua

Puiu L.-O., Nykolaichuk I. THE ACTIVITY OF CYTOCHROME P450 SYSTEMS IN
RATS’ LIVER UNDER NUTRITIONAL IMBALANCE IN DIET. Lack of protein in the diet
is a key factor in reducing the reactions of N-demethylation of cytochrome P-450, while the
consumption of excess sucrose leads to increased p-hydroxylase and N-demethylase activities,
indicating increased induction of cytochrome P-450.

CphOrofiHi HecTady XapuoBOr0 MPOTEIHYy B PAIiOHI, IO AaCOIHIOETHCS 3 OOMEKECHHM
HAJIXO/DKCHHSIM OUIKIB, TXHBOIO HH3bKOIO OionoriuHoro minHicTiO (Daujat-Chavanieu, 2020),
neiUTOM eceHIiaIbHUX aMIHOKHCIIOT, aKTHBHHUM BHKOPUCTAHHSM COEBHX TEKCTYpariB,
nomynsipusanieto  Berancbkoro crocoOy okurts  (Kalantar-Zadeh, 2019) xommneHcyloTh
Ha/UIMIIKOBUM CHOXKMBAHHSIM JIETKO3aCBOIOBAaHHMX BYIVIEBOAIB Ta MPOAYKTIB 3 BHCOKUM
mrikemigHM iHAeKcoM (Kurita, 2019). B excnepuMeHTaNbHUX TOCTIIPKEHHIX OCTaHHIX POKiB
(Flister, 2018) 3a3HaueHO, MO CHOXMBAaHHS HAJMIPHOI KUTBKOCTI CaXapo3W CYIPOBOIKYETHCS
PO3BHUTKOM TillEPIITIKEMii, a 3 4aCOM — IHCYIIHOPE3UCTEHTHOCTI, i PO3IISAIAETHCA SIK ITYCKOBHUH
MexaHi3M ¢opmyBanHA MeTabonigaoro cuaapomy (Ranjbar, 2020) Ta/abo >xupoBoi auctpodii
meuinku (Baiges-Gaya, 2021).

MertabomiuHi MOpyHmIeHHSA, [0 BHHUKAIOTH HA TJII HYTPIEHTHOTO AWCOAJaHCYy, YacTo
ITOB’sI3aHi 3 HAKOITUYCHHSM ITaTOJIOTIYHO BUCOKHX KOHIICHTPAIiM €HIOTOKCHHIB, Y IETOKCHKAILIIT
SKAX TPOBIIHY pOJb BIJIrpae MOHOOKCHIeHa3zHa cucrtema nuroxpomy P-450 (Cho, 2019).
[MonepenniMu pocnimkenHsiMu HaykoBoi rpynu (Kommnpayk, 2014) BcTaHOBIEHO, IO 3a
YMOB aJIIMEHTapHOI JemnpHBalii MpoTeiHy BigOyBacThCS 3HIKEHHS aKTHBHOCTI IIyTaTiOH-
S-tpaHcdepasu — ximouoBoro ensumy Il ¢asu OGiorpanchopmanii Ta BMICTYy BiHOBIEHOTO
mryrationy. OfHaK BiIKPUTUM Ha CHOTOJHI 3aJIMIIAETHCS MIUTAHHS 100 aKTUBHOCTI €H3MMHHUX
cucreM ruroxpomy P-450 3a ymoB ancOanancy MaKpOHYTPIEHTIB y XapdOBOMY pallioHi.

Mera pobOTH — JOCHIDKEHHS p-TiAPOKCHIA3HOI Ta N-IeMeTHIa3HOI aKTHBHOCTEH
muToxpoMy P-450 B MikpocomanpHIM (pakmii KITHH IEYiHKA IIypiB 3a YMOB pI3HOTO
3a0e3MeYeHHsT XapuoBOT0 PAIiOHy MTPOTETHOM i Caxapo30I0.

HamiBcuHTeTHYHI paIlioOHH IS TBAPUH MOJIEITIOBAIIN BiIIOBIIHO IO peKOMeHAaIiil American
Institute of Nutrition (Reeves, 1993). KorTponsHa rpyna niypis CIIO)KHBajIa paiioH, 30a1aHCcOBaHNH
3a BCiMa HyTpi€HTaMu. 3 METOIO CTBOPEHHSI aJliIMEHTapHOI IeTTPUBALLil IPOTETHY LITYPH OTPUMYBAITH
HHU3BKOMPOTETHOBUH paIlioH, 1110 MicTuB 1/3 m1o60Boi morpebu Oinka (Kopylchuk, 2014). [iery 3
BHCOKHM BMICTOM Caxapo3u MOJICIIOBAJIM BiOBIIHO 10 pekomenaaitiit (Fernandes-Lima, 2015).
4-Ta Tpyna TBapHH Ha T/ HECTa4i XapyOBOTO MPOTEIHY CIOXKMBAJIA HAJIMIPHY KUIBKICTh CaXapo3u.

Pesyneratn TpoBeneHMX HaMM JOCIHIKEHb 3aCBIAYYIOTH DI3HOCIPSIMOBaHI 3MiHH
aKTHUBHOCTEH 1uroxpomy P-450 3a ymoB aucOanaHCy HYTPIEHTIB y XapuoBomy pairioHi. Tak,
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y TpOTEIHONEINNTHUX IIypiB CHOCTEPIraeThCsl 3HIDKCHHS N-IeMETHIa3HOi aKTHBHOCTI B
MIKpOCOMaJBHIN (ppakiii mewinku 6e3 JOCTOBIPHUX 3MiH PEaKIIii T'iIPOKCHUITIOBaHHS ITOPiBHIHO
3 MOKa3HUKaMH KOHTPOJIO. BiporigHo, e MmoB’si3aHO 3 MOPYIICHHSIM YTBOPEHHS KOMIUIEKCY
“em3uM-cyoctpar 1 Tumy” 3a B3aemomii TimpooOHOI AINSHKH almOCH3WMY 3 HETOJSPHUM
cyOcTparoM YHACHiOK Momudikamii aMiHOKHCIOTHHX 3QJMIIKIB  OKCHTCHOBMICHIMH
panukanamu (Gordeziani, 2012), mo miaATBEpIKY€ETHCS MOCHICHOIO TEHEPAIIi€I0 CYTIEPOKCHIY 3a
JAHUX EKCIICPUMEHTAIBHIX YMOB. BogHOYAC 32 YMOB CHIOKMBAHHS BUCOKOCAXapO3HOTO PALliOHY
HE3JISKHO BiJl KIJBKOCTI MPOTEIHY HAMH 3apEECTPOBAHO IIABHIICHHS p-TiAPOKCHIA3HOI Ta
N-nemeTnna3Hoi aKTHBHOCTEH, 110 BKa3ye Ha MOCHJICHY iHAYKIIO muToxpomy P-450, 30kpema,
“miabernanoi” i3o¢opmu CYP2EL.

OTxe, HeCTa4a MPOTEIHY B Xap4OBOMY PAIliOH] BUCTYTIAE KITIOYOBUM YHHHUKOM 3HMKECHHS
peakuiii N-geMeTwmioBaHHS IUTOXpoMy P-450, Tomi SIK CHOKMBaHHS HAIJIMIIKY Caxapo3u
MIPU3BOINTSH 10 MiABHUIIEHHS p-T1IPOKCHIA3HOI Ta N-IeMeTHIa3HOoi aKTUBHOCTEH, 1110 BKa3ye Ha
MTOCHJICHY 1HIYKIIif0 nuToxpomy P-450.

PauxoBcbka A., Kpennubka /1.

KUIbKICHUI CKJIAJJ MATPUUYHUX METAJIOIIPOTEIHA3 V CEPIII IIIYPIB
3A PO3BUTKY EKCIIEPUMEHTAJIBHOI I'ITEPTOMOLIMCTEIHEMIT
HHI] «lucmumym 6ionoeii’ i meouyuruy
Kuiscvroeo nayionanvrozo ynisepcumemy imeni Tapaca Illesuenxa
eyn. Iywxosa 2, m. Kuis, Yxpaina, 02000
e-mail: tonia01128@gmail.com

Rachkovska A., Krenytska D. THE QUANTITATIVE COMPOSITION OF MATRIX
METALLOPROTEINASES IN THE HEART OF RATS DURING THE DEVELOPMENT OF
EXPERIMENTAL HYPERHOMOCYSTEINEMIA. Elevated levels homocysteine, known as
hyperhomocysteinemia (HHcy), cause of development different diseases including cardiovascu-
lar. Our research is aimed at determining the effect of HHcy on the level of matrix metalloproteina-
ses (MMP) in the heart of rats. An increase in the levels of MMP-2, -3, -10 was found in heart ho-
mogenates. Futher studies of changes in the MMP of rats tissues homogenates with experimental
HHcy will help to find a better understanding of biochemical processes of this pathology which is
important in development of new approches in diagnosis and HHcy treatment principles.

INmepromonucreinemiss (I'TL[) — marosoris, 3yMOBJIEHa aHOMaJbHO BHCOKHM pPiBHEM
TOMONIMCTEIHY Yy KpoBi, Oimprmie 15 Mkmomnb/n. JloBeAEHO 3B’S30K MiABHINEHOTO BMICTY
TOMOITUCTEIHY 31 CepleBO-CyINHHIMH 3aXBOPIOBAHHSAMH, OKUPIHHAM, 3aXBOPIOBAHHSIMH HUPOK,
HEBPOJIOTTYHUMH MATOJIOTISIMH: PO3JIaAaMH ay THCTHYHOTO CIEKTPa 1 CHHIPOMOM Ae(DIlIUTy yBaru
ta rinepakTuBHOCTI. [ Tl BukivKkae 30inbpmeHHsT GOpMyBaHHS aKTUBHHUX (HOPM OKCHUTEHY, IO
TIPU3BOAUTH JIO aKTHBAIlil MaTpUIHUX MeTastonpoTeinaz (MMII), ski BigirparoTh KIOUOBY POJIh
Yy PEMOJISITIOBAHHI CYIMH, OCKUIBKH TiAPOII3yIOTh O17TKM MO3aKIITHHHOTO MaTpukcy. IlopymeHHs
1XHBO1aKTUBHOCTI TPU3BOIUTH JI0 3MiHH CITiBBITHOMIEHHS O1JIKiB Y €KCTPALIETIOISIPHOMY ITPOCTOPI.
KinbkicHi xapakrepuctukun MMII y cepiii, BUKJIMKaHI ITiIBUIIEHUM BMICTOM TOMOIIMCTEIHY y
KpPOBi, MOXXYTb OyTH BUKOPHCTaHI JUIS JIarHOCTUKU CEPIIEBO-CYIUHHUX MaTOIOT 1.

Mogenp xponiunoi I'T1] cTBoproBamu nuisixomM BBeA€HHS D,L-TiONaKTOH TOMOIUCTEIHY
rizpoxsopuny (Acros Organics, Itanis) B 1031 200 MI/Kr MacH Tijia BHYTPiLIHbOLUTYHKOBO Ha 1 %
pozumHi kKpoxmaitto (1 Mt/ 100 r Mmacu nrypa) 1 pa3 Ha 100y ynpoaosk 8 TrxkHiB. O THOMICIYHUX
IypiB PO3MOIIISIIA HA 2 TPYIIH 10 7 0COOWH B KOXKHIiH: 1 — KOHTpOIIb, 2 — mociia. ['oMoreHizaiiro
TKaHuHHK cepus 3aiiicaoBanu y 0,05 M Tpuc-HCl 6ydepi, pH 7,4, ciiBBigHoLICHHS cepiie : Oydep
cranoBmwio 1 : 10. T'omorenar nearpudyrysamu 3a 3 000 06/xB mpotsrom 15 xB. Hagocanosy
piauHy BigOMpanu i BUKOPHUCTOBYBAIH JUI eKcriepuMenTy. KinbkicHe Bu3HaueHHsS BMicTy MMIT
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y TOMOTEHATi cepis MPOBOIIIN 3a momoMoroio Mertomy Elisa. Bimok BuUMiproBamm MeTOmOM
Bpendopna.

Bcranosneno, mo y mrypiB 3 ekcnepuMmenTtaibHoo [TL] crocrepiraerbes ImiIBUIIEHHS
BMmicty MMII-2 y cepui Ha 17 % mOpiBHAHO 3 KOHTpOJiEM. I3 maHuX mitepaTypu Bizomo, o
3poctanHs BMicTy MMII-2 y cepii moB’43aH0 31 3HIKEHHAM HOTO akTUBHOCTI y 1nypiB 3 ['TTI.
VY pe3ynbTari po3BUBAETHCS IHTEPCTUIIIANIBHUH Ta epeBacKyApHuil (pidpo3 cepiyd, rimeprpodis
KapIiOMiOIHTIB. Y IIypiB CIIOCTEPIracThesl 3poCcTaHHs BMicTy cTpomenizuHiB — MMII -3, -10 y
cepi Ha 22% 3a [T, mOpiBHAHO 3 KOHTPOJIBHOIO IPYIOI0. Y JiTepaTypi iCHYIOTh AaHi 1po Te,
10 ITiIBUIIEHUI BMICT TOMOIIMCTEIHY MPU3BOAUTH IO BUCOKHUX KoHIeHTpariit MMII-3 y mna3mi,
BHACJIIIOK YOTO PO3BMBAETHCS aHEBPU3Ma 4epeBHOI aopTH. Kopessiist BMicTy ToMOIUCTEIHY Ta
MMII-10 motpebye mogambIInX AOCTIKEHB, ajle MiATBEPIKEHO, 0 BUCOKHU BMicTt MMII-10 y
KpOBI IIPHU3BOAXTE 10 KaibIH(piKallii aOpTaIbHOTO KIIAITaHa 1 PO3BUTKY CTEHO3Y aOpTH.

Hamu BusiBeHo KinbkicHI 3MiHN BMicTy MMII y cepiii 32 po3BUTKY eKCIIEPIMEHTAIBHOT
ITLH y mypiB. Mu mpuiryckaemMo, 10 cepleBo-CyanHHI 3axBoproBaHHS 3a [TL] cnpuunHeHi
KiTBKicHUM 3pocTaHHsaM BMicTy MMII y cepri. Lle Moxe OyTH BHKOPUCTAHO IUIS NiarHOCTHKH
JaHUX TATOJIOTiH, aje Uil BCTAHOBJEHHS MEXaHI3MIB BIUIMBY BHCOKMX KOHIICHTpAIiH
romorcteiny Ha BMicT MMII y cepri #f po3BUTOK CYIyTHIX XBOpPOO HEOOXiTHO MPOBECTH
JIOZATKOBI TOCHIDKEHHS.

Po3znyunka B-M., Haranescbka M., Cubipna H.

3ACTOCYBAHHS CYCHEH3IT ITOPOIIKOIOAIFHOT'O MILIEJIIIO TPUBA
GANODERMA LUCIDUM JIJ1 KOPEKIIIT 3MIH OKPEMUX '’EMATOJIOTTYHUX
[MTOKA3HUKIB KPOBI LIIYPIB 3 METABOJIIYHUM CUH/IPOMOM
Jlvgiscokuti Hayionanvhuti ynigepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: vitarozlucka@gmail.com

Rozlutska V.-M., Nagalievska M., Sybirna N. THE USE OF SUSPENSION Ganoderma
lucidum MYCELIUM POWDER FOR CORRECTION OF CHANGES IN SOME HEMATO-
LOGICAL INDICATORS OF RAT BLOOD WITH METABOLIC SYNDROME. The use of the
mycelium of the fungus G. lucidum for the treatment of metabolic syndrome is accompanied by
the normalization of the number of erythrocytes and hemoglobin content in the peripheral blood
of rats.

Merabomniunuii cunapoM (MetS) - e cykymHICTh ()aKTOpIB PU3HKY CEpLEBO-CYANHHUX
3aXBOPIOBaHb, K1 BKITIOUAIOTh IHCYTIHOPE3UCTEHTHICTh, a0IOMIHATIbHE OXKUPIHHS, JUCITIITAEMITO,
TIIepPTOHII0 Ta rinepriikeMito. MeTaboMuyHHA CHHIPOM IiABUIIYE PU3MK PO3BUTKY I[YKPOBOTO
niabety 2 THIy, HEPEUIKO/PKAIOYH PETYIIATOPHOMY BIUIMBY 1HCYJTiHY Ha MeTaboIi3M TIIOKO3H,
JIIIAIB 1 OUIKIB.

[lepcrieKTUBHUM HampsiMOM Yy TMOLIYKY 3aco0iB Teparii MeTaboJiuHOr0 CHHAPOMY €
BUKOPUCTaHHs MeAn4YHOTO rprba Ganoderma lucidum. IIporeoriikaHu, BUAIICH 3 IIOOBUX Tij
G. Lucidum, MaroTh TINOITIKEMIYHY Ta aHTHTINEPIimiJeMiYHy Jito, 0 BKa3ye Ha NOLUIBHICTh
IXHBOT'O BUKOPUCTAHHS y Teparii MeTaboJIiYHOTO CHHIPOMY.

Mera poboTH — mpoaHami3yBaTH BIUIMB cycreH3il wiuenito rpuba G. lucidum Ha
reMaroJIOTi4Hi MOKa3HUKH LIYPiB IPH META00IIYHOMY CHHAPOMI.

JlocnikeHHs IPOBOAMIIN Ha 01X O€3MOPOHUX IIypax-caMIpix Macoro tina 250-300 T,
SKHAX YTPUMYBAJIH Y CTAaHJAPTHUX yMOBAaX BIBaPit0 3 JOTPUMAaHHSIM 3arajibHUX €THYHUX PUHIIUITIB
MIPOBEICHHSI EKCIIEPUMEHTIB Ha TBapuHax. J{yis iHIyKyBaHHS MeTa0OIIYHOTO CHHPOMY Y IIYpiB
BukopuctoByBain 10 % po3uuH (GpPyKTO3H, SIKY TBAPHHU CIIOKHMBAJIM 3aMIiCTh MUTHOI BOIU.
Teapunu Oynu mopijeHi Ha rpynu: 1) KOHTPOJbHI TBapHHHU; 2) KOHTPOJIbHI TBapWHH, SKUM
npotsrom 14 ni6 (K+G'*) BBoguiu per os cycrensiro mopourkomnoaiororo minemito G. lucidum; 3)
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TBapHHU 3 eKCriepuMeHTalbHUM MetS; 4) TBapunu 3 MetS, sikum npotsrom 14 1i6 (MetS +G')
BBOJIMJIM AOCIIKYBaHy CYCIICH3II0.

BcTaHOBIIEHO, IO PO3BUTOK METabOJNIYHOTO CHHIPOMY Y LIYpPiB CYHNPOBOIKYBaBCS
301IBIIEHHAM KUTBKOCTI epuTponnTiB Ha 44,02 %, Ta 3MEHIIIEHHAM KOHIIEHTpalii reMonIo0iHy Ha
5,67 %, NOPiBHSAHO 3 KOHTpOJIEM. 3a BBEIEHHS BOAHOI cycnensii mineniro G. lucidum TBapuHam
KOHTPOJIBHOI TPyNHU BiAMIUYEHO 3pOCTaHHs KidbKocTi eputpouuTis Ha 18,30 %, a koHIEeHTpamii
reMmoro0iny — Ha 18,70 %. YV TBapuH 3 ekcriepuMeHTanbHUM MetS, sKi IpOTATOM IBOX THIKHIB
CIIOKMBAJH CYCIICH31I0 TOCIIPKYBAHOTO TprbOa, BCTAHOBIICHO 3HIDKEHHS KITBKOCTI €pUTPOIIHTIB
Ha 65,11 % i 3pocTaHHA KOHIEHTpanii reMoro0iny Ha 16,2 % mozno TBapuH 3 MetS.

Taxum 9nHOM, 3aCTOCYBaHHS Minlenito rpuda G. lucidum 3 MeToI0 Tepamii MeTaboIIiYHOTO
CHHJIPOMY, CYIPOBOIKYETHCSI HOPMAi3ali€l0 KiTBKOCTI EPUTPOIUTIB 1 BMICTy TeMOIJIO0IHY B
niepuepuyIHii KPOBi.

Camyask O., Kena O.

BITJIMB JJASEPHOI'O OITPOMIHEHHA TA Q-3 TIOJIHEHACUYEHUX XXMPHUX
KUCJIOT HA TTOKA3HUKHU ®YHKIIOHAJIBHOI'O CTAHY HUPOK II[YPIB
Yepuiseyvruii nayionanvhuil ynisepcumem imeni FOpis @edvkosuua
syn. Koyrobuncovkozo, 2, m. Yepnieyi, 58012, Ykpaina
e-mail: samuliak.olesia@chnu.edu.ua

Samuliak O., Ketsa O. INFLUENCE OF LASER IRRADIATION AND -3 POLYNE-
SATURED FATTY ACIDS ON RATAL KIDNEY FUNCTIONAL STATUS INDICATORS. The
influence of laser irradiation and ®-3 polyunsaturated fatty acids on the content of creatinine in
blood plasma as a marker functional state of the kidneys of rats was investigated in this work.
Irradiation of rats was carried out with a laser diode in red range spectrum (wavelength 650 nm)
with a power of 50 mW through the skin in area of the abdominal cavity. It is shown, that under
the action of laser irradiation in blood plasma of rats decreased creatinine concentration, which is
a consequence of impaired creatinine synthesis in the body. It is established that the introduction
of ®-3 polyunsaturated fatty acids exhibits corrective effect on the kidneys under the conditions
of laser irradiation.

VY wMexaHi3max Aii Jla3epHOr0 ONPOMIHEHHs Ha OpPraHi3M XapakTepHUMH € 3MiHU Y
TKaHWHaxX 0e3M0CepeaHbO B MICISIX ONMPOMIHEHHS Ta Hecnenn(ivHi 3MIHH y BCbOMY OpraHi3mi,
HACIIJIKU SIKUX MOXYTh HPOSIBISITHCH Y BUIVISJI PI3HOMaHITHUX (YHKIIOHAIBHUX MOPYIICHbD
peduekropHoro xapakrepy. Ha chorogHimiHiii JeHb 3ajHINA€THCS aAKTyaJbHUM PO3KPHUTTS
MEXaHi3MIB Jil BUKOPUCTAHHS O10JIOTIYHMX PETYISTOPIB 13 METOI KOPEKIii BIJIMBY JIA3€PHOTO
OIIPOMIHEHHS Ha OpraHi3M. Y JaHOMY BHIIQJIKy TAKMM OiOpEryIsITOpPOM € ®-3 MONiHeHACHYCHI
xupHi kucnotu (ITHXKK), siki 3matHi peryaroBaTy pizHi MeTaOOMNiYHI IUIIXK B OpraHizmi. OaHUM
i3 OpraHiB, sIKMii HalOLIbIIE pearye Ha BILIHB Ja3€PHOTO OIPOMIHEHHS, € HUPKH.

Mertoto poOoTH OyI10 JOCHIJUTH BMICT KPEaTHHIHY B IJIa3Mi KPOBI SIK OCHOBHOT'O [TOKa3HHMKA
(YHKIIIOHAJIBHOTO CTAaHy HUPOK 3a il JJa3epHOTo ONMPOMIHEHHs Ta kopekirii m-3 TTHXK.

HocnimkenHs mnpoBoawian Ha Oimmx OesmopomHux mrypax Macoro 120-150 1, gxux
yTpUMyBaJM Ha 3BUYaHOMY XapyoBoMY parioHi BiBapito. IllypiB onmpoMiHiOBanM Ja3epHUM
JIOJIOM Y 4epBOHOMY Aiamna3oHi cnekrpa (momxkuHa xBuii 650 HM) motyxHicTio 50 MBT Kpi3b
HIKIpy B AUITHKY YEPEBHOI MOPOXHUHHU IMOACHHO TpoTsiroM 4 xB. J[ns Kopekiii WMOBIpHOT
HEraTHBHOI 1ii T1asepa TBapuHaM BBoamwm ®-3 ITHXKK o, mix gac i micsst ompoMiHEHHS.

Pesynbratu 1ociikeHb Jalii 3MOTY BCTAHOBHTH, 1110 Y TPYIIH IIYPiB, SIKUM HapaJiesbHO 3
Jla3epHUM OonpoMiHeHHsIM BBoAmIH -3 TTHXKK, 3HmKyBaBCs BMICT KpeaTHHIHY B I1a3Mi KPOBi y
2 pa3u MOPIBHSAHO 3 IHTAKTHOIO TPYIIOI0 TBApuH Ha 14-Ty 100y eKCrepUMEHTY. 3HIKSHHS PiBHS
KpeaTHHIHY B IJIa3Mi KPOBI € HACIIJIKOM MOPYILIEHHS HOro CHHTE3Y B MEYiHIN 3a i Jla3epHoro
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OIIPOMIHEHHS, OCKLIBKH KPEaTHHIH — 1€ KIHIIEBUH MPOIYKT PO3MaLy KpeaTHHY, IKUI pO3IIOYHHAE
CBill CHHTE3 y TICUiHIIi Ta HAJAXOIUTH 10 M 5I3iB, 3BiIKM BHBUTBHIETHCS Ta MOTPAIUISIE i3 TUIMHOM
KpoBi 0 HUpPOK. ToMy BCTaHOBIIEHI 3MiHH CBig4aTh PO MOPYIICHHS CHHTE3y KPEaTHHIHY B
OpTraHi3Mi TBapHH.

VY rpymi TBapHH, SIKAX CIIOYATKy OMPOMIHIOBAIH JIA3EPHUM JIOAOM TPOTSTOM 14-TH ITHIB,
a motim BBoamiH 7 mHiB -3 TTHXKK, ciocrepiraeTscs migBUIIeHHS piBHSA KPEaTHHIHY B TUTa3Mi
KPOBI IIOPIBHSHO 3 IHTAaKTHUMH TBapuHaMH. IMOBIpHO, JTa3epHE ONIPOMiHEHHS HETAaTHBHO BIUINBAE
Ha (YHKIIOHYBaHHS HHUPOK, Y PE3yJbTaTi YOr0 TOPYIIYEThCS IXHSA (inbTpariiiHa (QyHKIis
1 KpeaTHHIH HE BHBOIUTHCS 3 opraHizMmy. HaitOinpmmii xopurysampHHN edekr -3 ITTHXK
MIPOSIBIISIIOTH 33 YMOB iXHBOTO IIONIEPEAHBOTO BBEACHHSA A0 INOYATKY OMPOMIHEHHS, OCKUIBKH
piBeHB KpeaTruHiHY y TUIa3Mi KPOBi HE BiIPi3HIETHCS BiJl TOKA3HUKIB KOHTPOITIO.

OTxe, a3epHe OMPOMIHEHHS MIPU3BOAUTE 10 3HIDKCHHS PiBHS KPEaTHHIHY B IIa3Mi KPOBI.
[Momepenne, mepen nazepHuM onpoMiHeHHIM, BBeneHHS -3 [THXXK 3aificHroe kopuryBamsHUA
BIUIMB Ha (YHKI[IOHYBaHHS HHUPOK i MEUYIHKH, MPO IO CBIAYNTH HOpMAi3allis KOHIICHTpAILii
KpeaTuHiHy B IUIa3Mi KPOBi.

Cepoin A., Komap 10., Kosanas T., Auapiiiuyk T.

I[MPOTEOJITUYHA AKTUBHICTbD V¥ ITEYIHLI TA HUPKAX IIYPIB
3A PO3BUTKY XPOHIYHOT AJIKOT'OJIbHOI IHTOKCHUKATIIT
Kuiscokuii hayionanvruii ynisepcumem imeni Tapaca Illeguenka
HHI] «Incmumym 6ionoeii ma meouyunuy
npocn. Axao. Inywikosa, 2, m. Kuis, 03022, Yxpaina
e-mail: mryamahabass@gmail.com

Serbin A., Komar Y., Koval T., Andriichuk T. PROTEOLYTIC ACTIVITY IN RAT LIVER
AND KIDNEY DURING THE DEVELOPMENT OF CHRONIC ALCOHOL INTOXICATION. We
have shown an increase in total proteolytic activity and activity of metalloproteinases in the liver
of rats with the development of chronic alcohol intoxication. Serine proteinase activity varied
during the acute phase of intoxication. In the kidneys increase all studied indicators of proteolytic
activity was observed on the third day of the experiment.

3a manumu BOO3, mpobiieMa 37M0BKHUBaHHS CIIUPTHUMHU HAIMOSMH 3aJTHIIAETHCS JTOCUTH
aKTyaJbHOIO Ha ChOrOJHI. ETaHON MOXe NpOHUKATH Maike B yCi TKaHHHU OpraHi3my, IO
MPU3BOJIMTH JI0 3HAYHUX CYMYTHIX HaciiakiB. IIpoTeomni3 sik cucrema yTuIiizaiii, nepeOyaoBH
Ta MeTabomi3My OUIKIB Mae NpsIMUN YM ONOCEPEAKOBAaHMH 3B’S30K 13 BIUIMBOM €TaHOIY
Ta #oro mera®omiTiB. OCKUIBKM 3MIHM NPOTEOJITUYHOI aKTHBHOCTI MOXYTh CBIIYHUTH PO
MOPYILICHHSI B OpraHi3mi, IXHE JeTajJbHE BHBYCHHS JACTh 3MOTY PO3LIMPHUTH HAlll YSBICHHS
PO MEXaHI3MH JIaHOTO MaToreHe3y. Xo4ya Ha ChOTOMHI 0araTo BiZIOMO MpO BIUIMB QJIKOTOJIIO Ha
MIPOTEONITHYHI CUCTEMH, 3HAYHHI CIIEKTP IMHTAaHb JIMIIAETHCS He3 scOBaHMM a0 HasBHI JaHi
MaroTh CyrnepewnBuid xapakrep. OTke, METOO Haoi poOOTH OyII0 AOCIIINTH MPOTEOTITHUHY
AKTHMBHICTB Y MEYiHII Ta HUPKaX LIYpPiB 38 XPOHIYHOI alKOTOJIbHOT IHTOKCHKAIIIT.

ExcriepuMeHT BiATBOpIOBaJM Ha OUIMX HeNiHIMHMX MIypax camipgx Macoro 180-
200 r 3 pgorpumaHHAM ycix craHgaptiB KonBeHuii paam €Bponu 3 OioeTHkH. Po3BHTOK
€KCIIEPUMEHTAJIbHOT XPOHIYHOT IHTOKCHKAIl Oyslo 3[ifiCHEHO 3TiJHO 3 METOAOM XalliioBa
(Xamumos, 1983). OTpuMaHHs MaTepiaay st JOCTIHKEHHS 3M1HCHIOBAIH 3arajJbHOPUAHATHMA
Metonamu (MenbimkoB, 1987) uepes 1, 3, 7, 11, 21 Ta 28 ni6 Bix MOYATKy €KCIICPUMEHTY.
3araibHy MPOTEONITHYHY aKTUBHICTh BH3Haualu KazeiHomiTHaHUM mertonoM (Hummel, 1959)
3 MoaudikamisMu. J[7s BU3HAUCHHS aKTHMBHOCTI METAJIONPOTEIHA3 1 CEpUHOBHX MPOTEiHA3 110
peaxitiitroi cyminti gogasanu 0,2 mons/1 EJITA yun TIMC®.

3a MOCHIHKEHHS 3arajbHOi MPOTCONITUYHOT AKTHBHOCTI B TMeEYiHII Ha 3-TI0 100y
EKCIIEPUMEHTY MH CIHOCTepiranu mMifBHIICHHS NokazHuka Ha 90 % BIJHOCHO KOHTPOIIO.
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AKTHBHICTh METAJIONPOTEiHA3 y BKa3aHWH TEpMiH migBumryBasacst Ha 60 %, a cepuHOBHX
nporeinas —Ha 95 %. Ha 7-my Ta 11-Ty no6u 3araipHa IpoTEONiTHIHA AKTUBHICTD 1 aKTUBHICTD
MeTajonpoTeiHa3 OyJiv BUIIMMH 3a KOHTPOJIbHI 3HAaYEeHHS B cepetHboMy Ha 25-30 %. Ha 21-mmy Ta
28-My no6u 00U/IBI MIPOTEONITHYHI aKTHBHOCTI IepedyBalid y MeKaxX KOHTPOIBHUX MTOKA3HHKIB.
AKTHBHICTh CEPHHOBHX IpOTeiHa3 Ha 7-My 100y ekcrepuMeHTy Oynaa Ha 35 % BHUIIOIO 3a
KOHTPOJIb, aJie y MOAAbIII TEPMIHU Yacy BOHA 3H)KYBAJAcs 10 KOHTPOJIBHHUX ITOKAa3HHUKIB.

JocnimKeHHS IPOTEONITHYHOT aKTUBHOCT] Y HUPKAX MTOKA3aJIo MiIBUIIICHHS Ha 3-TIO0 100y
eKCIIEPUMEHTY 3arajbHOI IPOTEONITHYHOT aKTUBHOCTI Ha 22 %, a aKTUBHICTh METAJIONPOTEiHA3 1
CEpHHOBHX NPOTEiHa3 3pocTana B cepennboMy Ha 11 % mono xoHTpomo. B iHmi TepMiHu dacy
CYTTEBHX 3MiH TOKAa3HHKIB HE BiOyBamocs.

OTXe, 32 XPOHIYHOT JKOTOIBHOI iHTOKCHKAIII MU CIIOCTEPIraiy ITiIBUIICHHS 3aralbHOL
MIPOTEONIITHIHOI aKTUBHOCTI ¥ aKTUBHOCTI METAJIONMPOTEiHA3 y TEUiHIl MoYynHawdH 3 3-i 1o6u
excriepuMeHTy. [licns BiAMiHM aKOTOIIO TMOKa3HWKU IOBEPTAIMCS 10 KOHTPOIIO. AKTHBHICTB
CEPHWHOBHX IIPOTEiHA3 IiIBUIITYBAIACS JIUIIIE 32 TOCTPOi (pa3u iHTOKCHKAIIii. Y HUpKaX TOCTOBIpHI
3MiHH IPOTEONITUIHOT aKTUBHOCTI CIIOCTEPIralli TUTBKU Ha 3-Ti0 100y TOCITiHKEHHS.

OTtpuMaHi pe3yabTaTd MOXKYTh OYTH IIEPEeIyMOBOIO IS OUTBII AETaTBHOTO JIOCIHiHKEHHS
MIPOIIECIB MPOTEOIi3y B TKAHWHAX IIyPiB 32 PO3BUTKY XPOHIYHOI aJIKOTOJIHHOI IHTOKCHKAITi1.

Ypcartuii M., Bosomyxk O., Konuiabuyk I.

CHIBBIAHOIIEHHS PEJOKC-®OPM YBIXIHOHY B MITOXOH/PIAAX HUPOK LIYPIB
3A YMOB PI3HOI 3ABE3IIEUYEHOCTI PAIIIOHY HYTPIEHTAMU
Yepuiseyvruii nayionanvhuil ynisepcumem imeni FOpis @edvkosuua
syn. Koyrobuncwvkozo, 2, m. Yepnisyi, 58012, Vrpaina
e-mail: ursatyi.mariia@chnu.edu.ua

Ursatyi M., Voloshchuk O., Kopylchuk G. THE RATIO OF UBIQUINON REDOX
FORMS IN THE RAT KIDNEY MITOCHONDRIA UNDER CONDITIONS OF DIFFERENT
NUTRIENT SUPPLY. The aim of work was to study the content of total ubiquinone and the ratio
of its redox forms in the mitochondria of the kidneys of rats under conditions of different supply
of protein and sucrose in the diet. It was found that the most pronounced decrease in the content
of total ubiquinone and the redistribution of its redox forms (a decrease in the content of reduced
ubiquinone by half against the background of an increase in the content of oxidized ubiquinone
by 1.5 times) in kidney mitochondria is observed in animals fed a diet with a high content of
sucrose against the background of alimentary deprivation protein. The established changes can
be considered as prerequisites for the development of renal mitochondrial dysfunction under the
studied conditions.

HuHi nutanHs xapyoBoi OE3MeKH € aKTyalbHUM 1 HAJEKUTh 10 OCHOBHHMX IIOOAJIbHUX
npobieM JIIOACTBA, OCKUIBKM He30ajJaHCOBaHE Ta HepalliOHalbHE XapuyyBaHHS BBAKAETHCA
OJHHMM 3 BU3HAYAILHUX (DAKTOPIB PO3BUTKY IIJIOI HU3KM METa0OMIYHUX po3iaaiB. OcoOauBoi
aKTyaJbHOCTI HaOyll0 NMHUTaHHS MEXaHi3MiB (OpMyBaHHs MeTaOOJIYHHMX MOPYLIEHb Y HUPKaX
3a YMOB HYTpPi€HTHOro mucbanancy. Bimomo, 1o y 3abe3nedeHHi (yHKI[IOHATBHOT aKTUBHOCTI
HHUPOK KITOUOBY POJIb BiIIIPalOTh MITOXOHPIT, AMCHYHKIIIS SIKUX Y MEPILY Yepry MPU3BOIUTH JI0
MOPYIICHHS peadcopOIiiHOT Ta GibTpaIliiftHOT 3IaTHOCTI HUPOK, 110 JISKHUTh B OCHOBI TATOTCHE3Y
Oaratbox 3axBOpIOBaHb. (DYHKIIOHAIbHA AKTHBHICTH HHUPOK 3HAYHOIO MIpOI0 BHM3HAYAETHCS
e(eKTUBHICTIO pOOOTH CUCTEMH €HEepro3ade3neyeHHsl, BKIMBUM ITOKa3HUKOM SIKOT BBAXKAETHCS
y6ixiHoH (koeH3uM Q, CoQ). Binomo, 1o koeH3uM Q He TUIBKU TPaHCIIOPTYE eNeKTPoHH Bif I Ta
11 KoMIUTEKCIB AMXaJIBHOTO JIAHIIOTA IO CHCTEMH LIMTOXPOMIB, aJie i Bijlirpae BU3HAYAJIbHY POJIb
B @aHTHOKCHUJIAHTHOMY 3aXHCTi MITOXOH/PiIH. Y IOCHIKEHHSX BUKOPHCTOBYBAIIM YOTUPH TPYIH
TBapuH: | — koHTpOIB; I — TBapHHM, SIKMX yTPUMYBAIN Ha HU3BKOIPOTEiHOBOMY partioni; 111 —
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TBapHHH, SKUX YTPHUMYBaJIK HA BUCOKOCAXapO3HOMY pallioHi; [V — TBapuHH, SIKHX YyTPHMYBaJIH
Ha HU3BKOIIPOTEIHOBOMY/BHCOKOCAaXapO3HOMY paIlioHi.

VY pesynberari mpoBeneHNX JOCTIHKEHb MMOKAa3alld, 0 B MITOXOHJPISX HUPOK IIypiB 3a
YMOB CIIO>KMBAHHS HU3EKOIIPOTETHOBOTO PALiOHY CIIOCTEPIra€ThCs 3HWKEHHS BMICTY 3arabHOTO
ybixinony Ha 20 % mopiBHAHO 3 KoHTpoieM. OTpuMmaHMi (HakT, iMOBIPHO, IOB’SI3aHUN 3
MOPYIICHHSAM CUHTE3y OCH30XIHOHOBOTO KiJIbIs MOJIEKYJIH YOIXIHOHY Ha TJIi HECTadi Xap4oBOro
MpoTeiHy B pAalliOHi, OCKUIBKM BIIOMO, LIO IOIEPEIHUKOM CHHTE3y KoeH3uMy Q ciyrye
amiHOKHCI0Ta THPO3UH. OKpIM TOrO, 3a JaHUX EKCIIEPUMEHTAJIbHUX YMOB, CIIOCTEPIraeThCs
IiIBUIICHHS BMICTY OKHCHEHOI (hopMu YOiXiHOHY Ha TJIi OJHOYACHOTO 3HMIKEHHS BMICTy HOTO
BiHOBIEHOT (hopMu. BogHowac 3a yMOB yTprMaHHS TBapuH Ha BHCOKOCAaxapo3HOMY pallioHi B
MITOXOH/IPisSIX HUPOK CIIOCTEPIraeThCs IIEPEPO3NO/LI peoKC-(HhopM yOiXiHOHY, 30KpeMa, 3HHKEHHS
BMICTY BiJTHOBJICHOTO y0iXiHOHY Ta 3pOCTaHHS BMICTy OKUCHEHOTO yOiXiHOHY, Ha TJIi 30epeKeHHs
{ioro 3arampHOro BMicTy. IMOBIpHO, 32 YMOB PO3BHTKY OKHCHOTO CTPECY, IO CIIOCTEPIraeThes
3a  rinepmiikemii, 3HWKEHHS BMICTy YyOIiXiHONy TOB’sS3aHE 3 HOro ydJacTI0 B peakIisx
AHTHOKCHIAHTHOTO 3axucTy. CIIiJI BIIMITHTH, IO y TBAPUH, SIKi CITOKMBAIN HU3BKOMPOTETHOBHIA/
BHCOKOCaXapo3HHU parlioH, 3adikcOBaHO MaKCUMAIFHO BUPAKEHE 3HIKECHHS BMICTY 3aTrajbHOTO
yOiXiHOHY 3a OJHOYACHOTO 3HIDKEHHS BMICTY BiJHOBJIEHOTO YOiXiHOHY BIBIYi Ta ITiJBHIIEHHSI
PIiBHSI OKHCHEHOTO YOiXiHOHY B 1,5 pa3u, HOpPiBHSIHO 3 KOHTPOJIEM.

OTKe, CIIOXKMBaHHS PALiOHY 3 BUCOKUM BMICTOM Caxapo3H Ha TJIi aliMEeHTapHOI AeNpUBallii
MIPOTEIHY CYMPOBOIDKYETHCS IEPEPO3NOALTIOM PENOKC-pOpM YOIXiHOHY Ta 3HIKEHHSIM HOro
3arajJbHOTO BMICTY, III0 MOXKE PO3IVISIAATHCH SIK TIEPEAYMOBH PO3BUTKY TUCQYHKIIT MITOXOHAPIH
HUPOK i3 TOUIBIINM MTOPYIIECHHSIM TXHBOT (DYHKI[IOHABHOT aKTHBHOCTI.

®@yprak X., 'aukosa I'., Cubipua H.

BMICT PELENITOPIB KIHIIEBUX ITPOAYKTIB I'JTIKALIl Y MEMBPAHAX
JIEMKOLIMTIB II[YPIB 3A YMOB EKCITEPUMEHTAJIBHOT'O LIYKPOBOI'O JIABETY
TA 3A BBEJEHHA EKCTPAKTY KO3JISITHUKA JIIKAPCBKOI'O
Jlvgiecoruil Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pywescorozo, 4, m. Jlvsis, 79005, Vkpaina
e-mail: Khrystyna.Furtak@Inu.edu.ua

Furtak K., Hachkova H., Sybirna N. CONTENT OF THE RECEPTORS FOR AD-
VANCED GLYCATION END PRODUCTS IN LEUKOCYTES MEMBRANES UNDER
THE CONDITION OF EXPERIMENTAL DIABETES MELLITUS AND UNDER AD-
MINISTRATION OF GALEGA OFFICINALIS EXTRACT. The impact of alkaloid-free frac-
tion of Galega officinalis extract on the content of receptors for advanced glycation end products
(RAGESs) of membranes of rat peripheral blood leukocyte was studied at normal and experi-
mental induced diabetes conditions. The regulative effect of the studied extract on the content of
RAGE products in rats’ leukocytes under diabetes mellitus was shown.

3a yMOB IIyKpOBOTO JiabeTy MOCHIIIOIOTHCS MPOLECH HECH3UMAaTHYHOTO [TIKO3WITIOBAHHS
(Tmikamii). [nikamii migmaroTbes 610MONIEKYNIH, Y CKIIAA1 SKHX € BiTbHA aMiHOTpyIa. YHACIiIOK
B3a€MOJII1 PENYKYIOUMX MOHOCAXapHIiB i aKTHBHUX KapOOHUIEHUX CIIONYK 3 0iOMONIEKyIIaMH, Y
KIIITHHI HAKOTIMYYIOTHCS KiHIEeBi mpoxaykTu rikamii (advanced glycation end products, AGEs),
SIKI € agyKTaMu TPOTeiHOBOI, JimimHoi abo HykieiHoBoi nmpupoau (Cho, 2007; Ahmed, 2005).
AGEs B3aemomiroTh i3 BigmoBimHmMHu penentopamu (receptor for advanced glycation end
products, RAGESs), excripecist SKuX HiIBHAITYEThCS 3a yMOB Tinepriaikemii (Singh, 2014; Ahmed,
2005). AxruBariss RAGEs cynpoBOmKyeThCsl 3MiHAMH BHYTPIITHBOKIIITHHOTO CHTHAITFOBAHHS,
eKcTIpecii TeHiB, MiABUINEHHSIM BHUIUICHHS IMPO3aNMalbHUX MOJIEKYT 1 BITBHHX pPagUKalliB Ta
CHpusie PO3BUTKY MiabeTHuHUX yckinamHeHb (Wautier, 2001).

Kosmsarauk nikapcekuit (Galega officinalis L.) Bigomuii CBOIMH TiMOTTIiKeMiYHUMH I
aaTrokcuganTHUME BiactuBocTsamu (Khokhla, 2010; Jlymak, 2015). IIpore BMICT TOKCHYHUX
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AJKAJIOIAiB ¥ CKIIa/I Ii€i JIiKapchKoi POCIMHI YHEMOXIIUBITIOE 11 3aCTOCYBaHHS B TEPAIIEBTUIHUX
KIIbKOCTSIX. BuKOpHCTOBYroUM MeTox (pakiiOHyBaHHS €TaHOJIBHOTO EKCTPAKTy KO3JSATHHKA
JKapChKOTO MU OTPUMAIH (DpaKIIiro, mo30aBIeHy alKaJIoidiB i He TOKCHYHY (Xoxua Ta iH., 2013;
CubipHa, Ta in. 2015).

Mertoro pobotn Oya0 JOCHIAWTH BIUTMB Oe3alkaioigHol ¢pakmii eKCTPaKTy KO3JIATHHKA
nikapcekoro (BOEKJI) Ha BMicT pernentopiB KiHIEBHX NPOAYKTIB TIIKaii y MeMmOpaHax
JIEWKOLIMTIB IIypiB 32 YMOB €KCIIEPUMEHTAIBHOTO ITyKpoBoro aiabdety (ELLJ).

EIJ] inmykyBanmu BHYTpIIIHHOYEPEBHHM BBEICHHSIM crpento3oToluHy (Sigma, CIHIA) 3
po3paxyHky 6,5 mr (y 10 MM nurparaomy Oydepi, pH 5,5) Ha 100 r Macu Tina TBapunu. Uepes nsa
TYDKHI ITiCIIs IHAYKIIT yKpoBoro Jiabety, TBapuHaM pa3 Ha 100y per os o bBOEKII y no3i
0,6 r Ha 1 KT MacH Tija TBApUHU, BIPOAOBK 14 mi0.

IMyHOIIUTOXIMIYHIM METOIOM BCTAHOBJICHO 3HAyHE 301JIBLICHHS BMICTY pEILENTOpiB
KIHIIEBHX MPOIYKTIB MIiKaMii y JielkonuTax nepugeprnaHoi KpoBi urypis 3a ymos ELJ], npo mio
CBIIYUTH MIABUIIEHHS KUTbKOCTI KITiTHH (y 3,3 pa3y) i3 pizko no3utuBHOO (RAGEs™) peakmieto
Ha HasBHICTH I[LOTO MPOTEiHY, MOpiBHAHO 3 KoHTponeM. Beenenns BOEKII tBapunam 3 ELJ]
TIPU3BOAMIIO IO 3HIDKEHHS KUTBKOCTI KIITHH i3 mo3uTuBHOIO (Ha 20,5 %) Ta pi3Ko MO3UTHBHOIO
peakuiero (Ha 76,8 %) Ha BMict RAGEs mono niabery. YV TBapuH KOHTPOJIBHOI TPYINH, SIKUM
Beonmwm BOEKIJI, BcTanoBieHo 3meHmeHHs KinbkocTi RAGEs*-xmitun Ha 31,1 % Ha domi
I IBUIIEHHS KUTBKOCTI KITITHH 3 HETaTUBHOIO PEaKIi€l0 Ha AOCITIKyBaHUHA IPOTEiH.

OTpuMaHi JaHi Aal0Th MiJCTaBU 3pOOUTH BUCHOBOK Mpo Kopurytounii BB BOEKII Ha
BMICT PELIENTOPIB KiHI[EBUX MPOMYKTIiB MIiKallii y MeMOpaHax JeHKoIuTiB neprudepruaHoi Kposi
urypis 3a EIJI.

Hynko H.

BMICT BIJIKA B BIOJIOI'TYHOMY MATEPIAIJII PUB (CYPRINUS CARPIO LINACCUS)
3A YMOB TOKCMYHOT O BIUVINBY

Hayionanenuii Yuisepcumem « Yepniciecokuii koneciymy im. T. I [lleguenxa
eyn. I'emvmana Ilonybomra, 53, Uepnizie, 14000, Yxpaina
e-mail: Adzhedanl8@gmail.com

Tsupko N. PROTEIN CONTENT IN FISH BIOLOGICAL MATERIAL (Cyprinus Carpio
Linaccus) UNDER TOXIC EXPOSURE. Common carp (Latin Cyprinus carpio) is a common
freshwater commercial fish of the carp family. Carp is a fertile and fast-growing fish that has good
taste. The yield of meat in two-year-old carp averages 47%. Meat contains a significant amount of
protein up to 16-17%. Fish contains complete proteins that are quickly digested.

Kopon 3Buuaiinmii (nar. Cyprinus carpio) — IOIUPEHa MPICHOBOAHA IPOMHUCIIOBA prda
ponuHH KopomoBux. Koponm — miomioua i mBHAKOpocTyda puba, sika Mae XOpOIIi CMaKoBi
sikocTi. Buxig M’sica y ABOPidOK KOpOMa B CEPEAHBOMY CTaHOBUTH 47 %. M’s1co MiCTUTD 3Ha4YHY
KIIBKICTE O1KIB — 10 16—17 %. Puba MICTUTH MOBHOLIIHHI OUIKH, SIKI IIBHIKO 3aCBOIOIOTHCS.
(Kpukynenxo, 2017).

Mertoto poOOTH € NOCITIKEHHS BMICTY Ollika B pu0i 32 YMOB TOKCHYHOTO BILIUBY.

Jdnst nociipkeHHst Opanu OionoriyHui Marepian (mediHka, Oini M’s3M, MO30K 1 3s10pa)
nBopiunoi pubu cimerictea (Cyprinus Carpio Linaccus). JlociipkeHHs: npoBonwid Ticis 14
JIHIB TOKCUYHOTO BIUIMBY. SIK TOKCHKaHTH BUKOPHCTOBYBaiu 3eHKOp, Paynnam i 2.4-/1, a Takox
Cynb(ar LHUHKY.

OcoOuHu 1o 1’ATh WTYK Oynu moxineHHi Ha rpynu: I — 3enkop + cynbdar nuuky, 11 —
Paynnan + cynbdar nunky, 111 - 2.4-J1 +cynbdar uMHKY i OCTaHHS YeTBepTa Ipyna — rpyna
KOHTPOJII0. YMOBHM YTPUMYBaHHS B aKBapiyMax MaKCHMAaJbHO HAOJMKEHI O TeMIleparypH
HaBKOJIMIIIHBOTO CEPEIOBHUINIA 33 3BHYafHOTO CII0CO0Y XKUTTS Y 3uMOBHit iepion. Ilix yac 3abopy
GiosoriyHoro Mmarepiany OyJio OMiY€HO, IO MEeYiHKa Y OCOOMH puO, SIKi MiJIaBajIucs BILTUBY
TOKCHKaHTa PayHnarn, 3MiHMIIa KOJIip — HA TEMHO-3€JICHUH 13 JKOBTHM BiJIITIHKOM.
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Jns mpoBeneHHA EKCIEPUMEHTAIBHUX JOCIHiKEHb BHKOPHCTOBYBAJIM (OTOMETPUYHE
oOnagHaHHs 32 TOBKUHH XBIIi 540 HM. /)11 BU3HAYEHHS KOHIIEHTPAIIil BMICTY 3arajibHOTO Oilka
3aCTOCOBYBAJIM MaTeMaTHYHI PO3PAXYHKH.

PesynbraTy npoBeAeHUX HAMHM [0 CITIPKEHB TIOKa3ally, 110, OPIBHSHO 3 TPYIIOI0 KOHTPOIIIO,
y Tpynax, sKi ImiIaBaianucs TOKCHKaHTaM, BMICT 3arajbHOTO OiJTKa ImepeBaXkae B IECATKA Pas3iB.

CepenHbOKBagpaTHYHE BiOXWICHHS TPYIMH KOHTPONIO craHoBuTh 12,083 r/m. I'pyna
3enxop —32,503 /71, rpyna Paynnam - 78,177 1/1, rpyna 2,4 —J] cranoButs 55,953 r/m.

OTox, 32 pe3ylbTaTaMu JOCTIHKeHHS MOXKHA ITOMITHTH, 1[0 3HAYHE 30UTBIICHHS BMICTY
Oinka B OioyoriuHOMY Martepialli pubu HaroTh TOKCUKaHTH Paynmamn ta 2,4-1.

Buyun L.!, Gyrenko O.!, Opryshko M.!, Kovalska L.!, Tkachenko H.?, Kurhaluk N.?

EXTRACTS OBTAINED FROM VARIOUS PARTS OF COELOGYNE HUETTNERIANA
RCHB.F. (ORCHIDACEAE) POSSESS ANTYHEMOLYTIC ACTIVITY
'M.M. Gryshko National Botanic Garden, National Academy of Science of Ukraine, Kyiv, Ukraine
’Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
22b, Arciszewski Str., 76-200 Stupsk, Poland
e-mail: tkachenko@apsl.edu.pl

Orchids have been used all over the world in traditional healing and treatment systems
of a large number of diverse diseases (Pant, 2013), demonstrating the useful pharmacological
activities, i.e. diuretic, antitheumatic, anti-inflammatory, anticarcinogenic, hypoglycemic
activities, antimicrobial, anticonvulsive, relaxation, neuroprotective, and antivirus activities
(Pérez Gutiérrez, 2010). In particular, previous investigations have indicated that the Coelogyne
genus belongs to the group of orchids, possessing medical properties (Szlachetko, 2001; 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.f.

C. huettneriana is distributed in Myanmar, Thailand, Laos, and Vietnam. Plants usually
occur as epiphytes on trees or lithophytes on rocks in open localities in evergreen forests at an
elevation of 1100-1200 m (Clayton, 2002). Pseudobulbs are oblong-ovate, located on rhizome
close together and enveloped by bracts at the base. Leaves 2, elliptic, acuminate, plicate, with
5-7 nerves. Inflorescence heteranthous (arising on a mature pseudobulb), arching, up to 14 cm
long, 4- to 8-flowered; flowers opening simultaneously. Flowers are attractive, musk-scented,
about 5 cm across, with deciduous floral bracts (Clayton, 2002). It is easily distinguished by the
coloration of the lip, in particular, of the keels.

The present study was conducted to investigate the percentage of hemolysis of equine
erythrocytes induced by treatment with extracts obtained from various parts of the C. huettneriana
plant. It is determined to 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 Earth Sciences
(Pomeranian University in Stupsk, Poland) and M.M. Gryshko National Botanic Gardens of
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). Preparation of Plant Extracts. Freshly leaves, pseudobulbs, and blooming inflorescences
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of C. huettneriana were washed, weighed, crushed, and homogenized in 0.1M sterile phosphate
buffer saline solution (pH 7.4) (in proportion 1:19, w/w) at room temperature.

Eighteen healthy adult horses from the central Pomeranian region in Poland (Strzelinko,
N54°30°48.0” E16°57°44.9”), aged 8.9+1.3 years old, including 6 Hucul pony, 5 Thoroughbred
horses, 2 Anglo-Arabian horses, and 5 horses of unknown breed, were used in this study. All
horses participated in recreational horseback riding. Horses were housed in individual boxes, with
feeding (hay and oat) provided twice a day, at 08.00 and 18.00 h, and water available ad libitum.
All horses were thoroughly examined clinically and screened for hematological, biochemical,
and vital parameters, which were within reference ranges. The females were non-pregnant.
Blood 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 was
removed. 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 resuspended in sterile 4 mM
phosphate buffer (pH 7.4). A volume of 0.1 ml of the extract obtained from leaves, pseudobulbs,
and blooming inflorescences of C. huettneriana was added to 1.9 ml of clean equine erythrocytes.
After incubating the mixture at 37 °C for 60 min with continuous stirring, it was prepared
for anti-hemolytic activity assay. To evaluate the extracts’ potential to cause hemolysis in equine
erythrocytes, a hemolysis assay based on the spectro-photometric measurement of hemoglobin
in the supernatant was performed. The anti-hemolytic activity was assessed by following the
spectrophotometric method (Kamyshnikov, 2004).

Although many studies on orchids have been conducted so far, and many phytochemicals
and pharmaceutical properties were reported, as mentioned above, the aim of our study was
assessment the percentage of hemolysis of equine erythrocytes induced by treatment with extracts
obtained from the leaves, pseudobulbs, and blooming inflorescences of C. huettneriana with
compared to treatment with phosphate buffer. Our results showed that extracts obtained from the
pseudobulbs and blooming inflorescences of C. huettneriana after incubation with erythrocyte
samples caused to decrease in the percentage of hemolysis by 35.4% (p = 0.006) compared to the
group treated by phosphate buffer (control samples).

Although equine erythrocytes are more sensitive to oxidant-induced damage due to the use
of inefficient mechanisms to correct and protect against oxidative damage, i.e. methemoglobin
formation, alteration of aggregation, and reduction of cellular deformability (Baskurt and
Meiselman, 1999), therefore, the high susceptibility of equine erythrocytes to oxidant damage
may have important as a model to study the toxic effect of plants (Wright et al., 1999). Oxidants
typically damage erythrocytes by oxidizing the heme iron in hemoglobin, reactive sulthydryls, or
unsaturated lipids in the membranes. The oxidation of the heme iron in hemoglobin to the ferric
(Fe’") state generates methemoglobin, which is incapable of transporting oxygen. Methemoglobin
can be enzymatically reduced back to the functional ferrous (Fe?*) state, primarily by nicotinamide
adenine dinucleotide (NADH)-dependent methemoglobin reductase (Walter et al., 2014). In our
numerous studies, oxidative stress biomarkers, as well as osmotic, peroxide, and acid resistance
of erythrocytes were used as informative indices for assessment of exercise-induced alterations
and physiological state of well-trained athletes and horses involved in recreational horseback
ridings (Andriichuk et al., 2011-2017).

The results of this study verified that extracts obtained from various parts of C. huet-
tneriana have potent anti-hemolytic activity and may be utilized as an efficient and safe
antioxidant source with anti-hemolytic activity. Further trials examining other medicinal and
pharmaceutical properties, as well as application of further analytical instruments with higher
sensitivity to determine potent constituents in the various parts of the C. huettneriana plant,
should be conducted. Therefore, for natural products derived from plants, testing for their novel
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biological activities is more promising, economical, and efficient for the development of novel
pharmaceuticals.

This study was carried out during the Scholarship Program supported by The Polish
National Commission for UNESCO in the Department of Zoology and Animal Physiology,
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk (Poland). We thank
The Polish National Commission for UNESCO for supporting our study.

Dzydzan O.!, Chaban M., Brodyak IL.!, Kucharska A.%, Sybirna N.!

GLUCOSE TRANSPORT AND ATP CONTENT IN LEUKOCYTES UNDER
ADMINISTRATION OF CORNUS MAS L. FRUIT EXTRACTS TO ANIMALS
WITH STREPTOZOTOCIN-INDUCED DIABETES MELLITUS
! Ivan Franko National University of Lviv
4 Hrushevskyi St., 79005 Lviv, Ukraine
2 Wroctaw University of Environmental and Life Sciences, C.K.

Norwida 25, 50-375 Wroctaw, Poland
e-mail: Olha.Dzydzan@Inu.edu.ua

Hyperglycemia in condition of diabetes mellitus (DM) is the result of impaired glucose
uptake due to insufficient production of insulin by pancreatic beta cells (type 1 diabetes) or the
emergence of cell resistance to insulin (type 2 diabetes). Glucose transport across the plasma
membrane of leukocytes is mediated by insulin-dependent (GLUT4) and non-insulin-dependent
(GLUT1 / 3) protein glucose transporters and is important for the normal functioning and
energy balance of these blood cells. Knowledge of the peculiarities of glucose uptake under
diabetes is important for understanding the molecular mechanisms of metabolic disorders in
blood leukocytes and may help to find possible ways for preventing these changes. Natural plant
remedies, which are able to regulate glucose uptake by tissue and cells, can be used as adjuncts
or insulin-replacement therapies for patients with diabetes. Therefore, the aim of the study was
to investigate the features of glucose transport and ATP content in peripheral blood leukocytes
under oral administration of extracts of fruits of Cornus mas L. to animals with streptozotocin-
induced diabetes.

Wistar male rats with starting weight 140—170 g were used for all experiments. Diabetes
was induced by intraperitoneal administration of streptozotocin (55 mg/kg body weight). The
animals were divided into five groups. The first (control — healthy animals) and the second
(DM — diabetic control) groups received 1 ml of drinking water orally for 14 days. Animals
with DM of the third-fifth groups were orally administered extracts of red and yellow fruit of
Cornus mas L. and loganic acid, respectively, at a dose of 20 mg/kg body weight for 14 days.
At the end of the experimental period, leukocytes of animals of all groups were isolated from
peripheral blood for further studies. The ability of leukocytes to absorb glucose was studied by
fluorescence microscopy using a fluorescent glucose analog 2-NBDG (2- [N- (7-nitrobenz-2-
oxa-1,3-diazol-4-yl) amino]-2-deoxy-D-glucose). The level of ATP in leukocytes was determined
spectrophotometrically using a kit (Sigma Aldrich, MAK190).

Analysis of fluorescent photos revealed a decrease uptake of a fluorescent glucose
analogue by leukocytes of animals with diabetes. Such changes are due to GLUT4 dysfunction
in conditions of hypoinsulinemia in streptozotocin-induced diabetes. Instead, the administration
of extracts to animals with DM caused a significant increase in 2-NBDG transport in leukocytes.
At the same time, we observed an increase in the ATP level in the blood leukocytes of rats with
DM under administration of extracts of fruits of cornelian cherry, compared with a decrease in the
level of this energy-carrying molecule in diabetic control group. Manifested metabolic disorders
in leukocytes under diabetes can be caused by poor glucose utilization, glycolysis unbalance,
dysfunction of the electron transport chain, accompanied by overproduction of reactive oxygen
species and energy deficiency.
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According to the obtained results, it can be concluded that the administration of extracts of
fruits of Cornus mas L. in condition of streptozotocin-induced DM led to an increase in the glucose
uptake by leukocytes with subsequent restoration of intracellular ATP levels. Such changes are
due to the ability of biologically active components of the extracts to prevent the development of
oxidative-carbonyl stress in blood leukocytes in case of streptozotocin-induced diabetes.

Dzydzan O.', Kalanova S.!, Brodyak 1., Kucharska A. Z.2, Sybirna N.!

AN IN VITRO EVALUATION OF HYPOGLYCAEMIC POTENTIAL
OF CORNELIAN CHERRY (CORNUS MAS L.) FRUITS’ EXTRACTS
! Ivan Franko National University of Lviv
4 Hrushevskyi St., 79005 Lviv, Ukraine
2 Wroctaw University of Environmental and Life Sciences, C.K.
Norwida 25, 50-375 Wroctaw, Poland
e-mail: sova.svta@gmail.com

Maintaining a physiological blood glucose level in people with diabetes is a significant
problem during the disease treatment. Normoglycemia can be achieved by using oral hypoglycemic
drugs. We have previously determined that the oral administration of cornelian cherry fruits’
extracts for 14 days to animals with streptozotocin-induced diabetes leads to a significant reduction
in blood glucose level and postprandial glucose levels in glucose tolerance test (Dzydzan,
2019). We assumed that inhibition of a-glucosidase activity (EC 3.2.1.20) by Cornus mas L.
fruits’ extracts may be one of the possible mechanisms of lowering blood glucose level. Active
a-glucosidase affects terminal non-reducing a-glucose residues and hydrolyzes 1,4-glycosidic
bonds. This enzyme is involved in the catabolism of glycogen, starch and oligosaccharides, and
lead to the release of glucose. Inhibitors of a-glucosidase affect the postprandial hyperglycemia
by depressing the enzyme activity and thereby reducing the entry of monosaccharides into the
blood. Therefore, the aim of this study was to evaluate the inhibitory potential of cornelian cherry
fruits’ extracts on the activity of a-glucosidase in vitro and to determinate the type of enzyme
inhibition.

The extracts of yellow and red cornelian cherry fruits and the purified loganic acid extracted
from yellow fruits were tested. The effect of the extracts on a-glucosidase activity was estimated
according to the method described by Wang et al. (2013) using a-glucosidase from Saccharomyces
cerevisiae. The a-glucosidase activity was determined by measuring the absorbance of yellow-
colored reaction product (p-nitrophenol) from p-nitrophenyl glucopyranoside (pNPG) at 405 nm.
The results were expressed as percentage of the blank control. Based on the graphs concentrations
of extracts resulting in 50% inhibition of the enzyme activity (IC, ) were calculated. The mode
of inhibition of a-glucosidase by the extracts of fruits of cornelian cherries was determined
according to the method described by Ali et al. (2006).

According to the results of in vitro studies, an inhibitory effect of extracts of Cornus mas
L. fruits on the activity of a-glucosidase was revealed. The extract of red fruits at a concentration
of 25.7 pg/mL possessed a higher inhibitory effect on the activity of a-glucosidase compared
with the extract of yellow fruits of same concentration. The inhibitory activity of loganic acid
(IC,, 211.56 pg/mL) on o-glucosidase activity was in 8.0 and 7.5 times weaker compared to
red and yellow fruit extracts, respectively. The different inhibition potential of a-glucosidase by
cornelian cherry extracts from red and yellow fruits and the purified loganic acid indicate that
different inhibition mechanisms are involved. The mode of inhibition of cornelian cherry fruits’
extracts on a-glucosidase was determined using the Lineweaver-Burk plot, which displayed a
mixed type of inhibition of the enzyme, while loganic acid extract proved to be the noncompetitive
inhibitor of a-glucosidase. Therefore, in vitro assays showed stronger inhibition of a-glucosidase
by the extracts of red and yellow fruits of cornelian cherry in contrast to its major component —
loganic acid, an iridoid glycoside extracted from Cornus mas L. fruits.
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EXTRACTS OF CORNUS MAS L. FRUITS PREVENT
THE DEVELOPMENT OF CARBONYL STRESS IN BLOOD PLASMA OF RATS
WITH STREPTOZOTOCIN-INDUCED DIABETES MELLITUS
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Accumulation of advanced glycation end-products (AGEs) in patients with diabetes
mellitus (DM) is associatedwith the pathogenesis of many complications. The impact of AGEsis
mediated by the interaction with RAGE receptor that induces a series of signaling pathways and
may lead to cellular functional disorders and development of oxidative-carbonyl stress. The exact
mechanisms of these changes have not been properly studied and are probably multifactorial.
Therefore, it was important to investigate the effect of extracts of Cornus mas L. fruits on the
levels of the carbonyl stress biomarkers — AGEs and receptors for AGEs (RAGE) in blood plasma
of rats with DM.

The research was conducted on Wistar male rats with starting weight 140-170 g.
Experimental DM was induced by an intraperitoneal injection of streptozotocin (55 mg per kg
bw) dissolved in citrate buffer solution (pH 4,5). Beginning from the 10" day after the induction
of diabetes, the extracts of red and yellow fruits of cornelian cherry and loganic acid were
administered orally to DM rats at a dose of 20 mg per kg bw daily during 14 days. After the
experimental period, animals of all groups were decapitated with the use of anesthesia, and the
biomaterials for further studies were collected. The plasma levels of AGEs were determined
fluorimetrically; soluble RAGEs in plasma (sSRAGE) — by the western blot analysis method.

It was found that the development of streptozotocin-induced DM is accompanied with
the increase of AGEs and sRAGE levels in blood plasma of the animals. The main cause of
AGE:s formation and accumulation under DM are the elevated endogenous glucose levels. AGEs
interact with its receptor, which, in turn, can be represented by several RAGE variant proteins,
including truncated sSRAGE forms. Increased plasma concentrations of SRAGE may correspond
to increased RAGE cleavage in DM.

As far as AGEs and RAGE are important diagnostic biomarkers, analysis of their content
allows estimating the efficacy of treatment in diabetes. The administration of the extracts of red
and yellow fruits of cornelian cherry and loganic acid led to the reduction of the AGEs levels in
the blood plasma. However, the extract of red fruits induced only a decrease of SRAGE levels
comparing to animals from the untreateddiabetic group. We have found out that the extracts of
red and yellow fruits of cornelian cherry demonstrate a hypoglycemic effect in streptozotocin-
induced DM. As AGEs are products of non-enzymatic interaction of reducing carbohydrates with
biopolymers, their accumulation is reduced in condition of improved glycemic control. Moreover,
the extracts of fruits have an antioxidant effect and, thereby, may prevent the accumulation of free
radicals and AGEs self-oxidation.

Hertsyk D., Sabadashka M., Sybirna N.

EFFECT OF RED WINE CONCENTRATE ENRICHED
WITH NATURAL COMPLEX OF POLYPHENOLS ON HEPATOCYTES
OF RATS WITH EXPERIMENTAL DIABETES MELLITUS
Ivan Franko National University of Lviv
4 Hrushevskyi St.,79005 Lviv, Ukraine
e-mail: Dariya.Hertsyk@Inu.edu.ua
Diabetes mellitus is one of the most common diseases in the world. Type 1 diabetes mellitus
is an autoimmune disease. It is an emergency problem for health while it causes disruption of the
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functioning of all body systems, in particular homeostasis support system. The liver is one of
the most important elements of this system. So, it is important to study the state of this organ
and the level of oxidative stress in this organ under type 1 diabetes mellitus. An important task
for researchers is to find compounds that will correct diabetes-induced disorders. Due to the
antioxidant, immunomodulating, and antibacterial features of natural polyphenols, such as those
from red wine, they have to be considered as potential remedies for type 1 diabetes mellitus
disorders.

The aim of the research was to study the effect of red wine concentrate enriched with
a natural complex of polyphenols on lipofuscin level in the liver and the activity of alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) in liver and plasma under
streptozotocin-induced diabetes mellitus.

Lipofuscin is an important marker of the aging of organisms and oxidative stress. There
was detected an increased level of lipofuscin in the hepatocytes of rats with experimental diabetes
mellitus. Studied concentrate caused a decrease of lipofuscin level in cells of the liver under the
pathology. The accumulation of products of lipids peroxidation and oxidative modifications of
proteins under the conditions of diabetes mellitus were increased. This leads to increased forming
of lipofuscin. Due to antioxidant properties, polyphenolic compounds decrease the level of lipids
peroxidation products and oxidatively modified proteins. Respectively, the level of lipofuscin
decreases. In addition, the activities of ALT and AST in the liver and plasma of blood were
evaluated. The results have shown increased activity of AST in plasma and decreased activity
of ALT and tendency of decreased activity of AST in hepatocytes under experimental diabetes
mellitus. The natural complex of polyphenols decreased activity of both enzymes in plasma
and normalized activity of studied enzymes in hepatocytes under conditions of type 1 diabetes
mellitus. ALT and AST are the main markers of cell destruction. As a result, increased activity
of these enzymes in plasma and decreased activity in the liver indicate enhanced destruction
of hepatocytes under conditions of diabetes mellitus. Results detected under conditions of
concentrate administration under diabetes mellitus confirm hepatoprotective properties of
polyphenolic compounds.

The results of the research reveal that red wine concentrate enriched with a natural complex
of polyphenols has antioxidant properties, as it can decrease the level of lipofuscin, and also
shows hepatoprotective abilities. Due to these results, this concentrate can be considered as an
important part of diabetes-correcting therapy.

Karmash Q.!, Liuta M., Yefimenko N.!, Znamirowska A.%, Sybirna N.!

FREE RADICAL SCAVENGING ACTIVITY OF YOGURT CONTAINING
SAMBUCUS NIGRA L. EXTRACT
! Ivan Franko National University of Lviv, 4, Hrushevskyi St., 79005, Lviv, Ukraine
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Sambucus nigra L. naturally grows in Europe and has been introduced in many parts of
the world for their fruits which enriched by various nutrients, such as proteins, carbohydrates,
fatty and organic acids, vitamins, minerals and etc. The most important group of biologically
active compounds found in Sambucus nigra L. are polyphenols. Polyphenols well known for their
antioxidant activity and possess great potential as supplemented drug for treatment of various
diseases and conditions, associated with oxidative stress.

It is notable that green berries and the seeds of the fruit containing cyanogenic glycosides
that makes raw berries toxic (Vedel & Lange 1960). However, Sambucus nigra L. fruits are edible
after cooking and used in different kitchens throughout the world, so that makes great potential
for making functional food products.
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Our task was to determine antioxidant activity of yogurt containing Sambucus nigra
L. using DPPH free radical scavenging assay. Yogurt was produced at Department of Dairy
Technology of Rzeszoéw University and contained 80 % of Sambucus nigra L. biologically active
substances and 20 % fermented milk with Lactobacillus gasseri. Total amount of polyphenols in
prepared product was estimated as 18 mg/100 g of yogurt.

Because of high viscosity and dark color of product we decided to make extracts from
yogurt to check antioxidant activity. 1 ml of yogurt was mixed with 1 ml of distilled water or with
1 ml of methanol. Samples were incubated for 2h in 30 °C, then centrifuged 5000 rpm for 10 min.
Obtained water and methanol extracts were used for DPPH assay.

According to DPPH scavenging assay both water and methanol extracts possess good
antioxidant activity. We did series of dilutions and made calibration curve with Trolox (6-hydroxy-
2,5,7,8-tetramethylchroman-2-carboxylic acid) methanol solution. From Trolox calibration curve
we calculated EC, (concentration of compound that provides 50 % of scavenging activity) for
Trolox (190.8 microgram/ml). Solutions of our extracts diluted in 4.16 times (water extract) and
in 5.69 times (methanol extract) were equivalent to EC50 of Trolox.

According to our results we consider that yogurt, containing Sambucus nigra L. extract
possesses great antioxidant activity and suitable for further research in application for treatment
some conditions accompanied by oxidative stress.

Khoma V.1, Martyniuk V.! Matskiv T."?, Yunko K.,
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HORMETIC-LIKE BIOCHEMICAL RESPONSES
OF BIVALVE MOLLUSK TO ROUNDUP AND CHLORPROMAZINE
ARE DISTORTED IN THE COMBINE EXPOSURES
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3 Nature Research Centre
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The balance of the severity of damage and specific effects of xenobiotics dependents on the
exposure conditions and usually is investigated for the separate substances. However, the demand
for evidence-based models includes the elaboration of the environmentally realistic conditions
for the risk assessment. Particularly, the manifestations of specific reactions to compounds in
the combined exposures need to be clarified. Bivalve mollusks represent the high sensitivity to
chemical stress models. However, their specific responses to certain xenobiotics are not well
understood. In this study, we aimed to indicate the particular effects of common pollutants known
by their effect on the metal metabolism, pesticide Roundup (Rn), and neuroleptic pharmaceutical
Chlorpromazine (Cpz). To provide environmentally expected limits of the impact, we selected
for the study 0.2 of predicted no effect concentration for Roundup and correspondent to minimal
physiological effect concentration for chlorpromazine.

We exposed the freshwater mussels Unio tumidus to Rn or Cpz in concentrations 17 pg L™!
and 18 pg L' respectively at 18° C in the single and combine (RnCpz) exposures and to Rn at
25°C (RnT). Because the effect of both substances is focused on the metal uptake and homeostasis,
this study was devoted to the evaluation of zinc (Zn) concentration within the tissues (Zn-t)
and its storage in the Zn-buffering proteins metallothioneins (Zn-MT), and total metallothionein
concentration (MTSH). The antioxidants (superoxide dismutase (SOD), catalase (CAT) and total
antioxidant (from the generation of ABTS(2,2-Azino-Bis (3-Ethylbenzthiazoline-6-Sulfonic
Acid)) activities, glutathione level and redox index (GSH/GSSG)) were analyzed. The oxidative
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injury was evaluated from the lipid peroxidation (TBARS), and protein carbonyls (PC) products.
Biotransformation system phases I and II were analyzed by the CYP450-related EROD and
glutathione S-transferase (GST) activities. We also evaluated the indexes of metabolic activity
(citrate synthase), lysosomal stability as the sign of vitality, cholinesterase (ChE) activity to
assess the neurotoxicity, and caspase-3 activity as the marker of apoptosis.

The shared signs of hormetic-like response were indicated in all groups: the increase of the
Zn-MT and ABTS (by 23-51 %) levels and GSH/GSSG ratio, TBARS, protein carbonyls, EROD
(by 3 times in Cpz-groups), and citrate synthase (in RnCpz and Cpz-groups) activities, indicating
the high level of resistance to impact. SOD was not changed in any group. The effect of Rn
alone was less substantial. Cpz caused some particular responses: it did not affect the MTSH but
depleted the level of Zn-t, decreased the CAT and GST activities, but enhanced ChE activity (the
typical response to Cpz in other models) and lysosomal stability. Caspase-3 activity was elevated
only in the exposures to RnCpz and Rn. The highest injury was indicated in the RnT-group due
to the decrease of Zn-t and lysosomal integrity. According to the Discriminant function analysis,
combine exposures abolished the individual responses. Summarizing, complex exposures can
enhance the resistance of antioxidant defense with involving of Zn-thiolome, but heating limited
it. Multi-marker expertise with application of integrated indexes has benefits in the indication of
unpredictable effects of complex exposures.

This work has been granted by the Ministry of Education and Science of Ukraine to Oksana
Stoliar (Ukrainian-Lithuanian R&D Project No M19/2020).
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Sea trout are anadromous, while brown trout are the resident forms of the same species
Salmo trutta L. The parr developmental stage is characterized by the age of 2-3 years habiting in
freshwater. This form persists until the fish migrate to the sea. A proportion of juvenile sea trout
does not smoltify during their first seaward migration and is indistinguishable from brown trout
parr (Piggins, 1975; Pemberton, 1976). In the smolt stage, the trout species reach a size of 10-20
cm; this is a two-habitat stage, because of the fish head for the sea. The adult developmental stage
includes individuals that return to the rivers as adult specimens after existing for 2 - 3 years in
the sea. The fish reaches a weight of 2-3 kg, is sexually mature, and is characterized by a silver
color of the body sides (Birt and Green, 1986; Debowski et al., 1999). During migration, the adult
does not feed on. Kelt group is a fish that had recently spawned but had not recovered condition
or commenced new growth (Pratten and Sherarer, 1983). Kelts are fish that have just finished
spawning and returned to the sea. The kelt form is regarded as a form of trout survival.

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.

Since the sea trout is an anadromous fish, impacts of the freshwater and seawater factors
coexist (Debowski et al., 1999). Information on the behavior and habitat use, as well as life-history
strategies, is dependent on the fish sex (Martinez et al., 2014; Maitre et al., 2017; Costantini, 2018).
The objective of the current study was to determine the relationships between some enzymes
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and substrates involved in oxygen-dependent reactions in the muscle tissue of the sea trout. 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. Changes in the activity of metabolic enzymes are caused by modification
of energy metabolism pathways, especially at spawning, since the reproductive process is energy-
intensive and requires significant internal reserves of the fish organism (Laiz-Carrion et al., 2002;
Bartelme, 2006). Thus, redistribution of energy and plastic materials evidencing by changes in
levels of substrates for aerobic and anaerobic-related metabolic pathways, and, accordingly,
intensification of lipid peroxidation occurred.

Analysis of the lipid peroxidation biomarker in the muscle tissue of sea trout in the different
developmental stages showed that the 2-thiobarbituric acid reactive substances (TBARS) level
was altered significantly (F, ,,=94.39, P=0.000). In smolts, the highest level of TBARS compared
with the parr group was observed. In the spawners and kelt form, two-fold higher TBARS levels
compared with the first three stages of trout development were demonstrated. It should be noted
that a stable tendency towards an age-related increase of the lipid peroxidation in the muscle
tissue was observed. These changes were significant for the spawners and kelt form and did not
differ between the sexes.

Our results revealed a two-fold higher TBARS level in the muscle tissue of spawners and
kelts compared with the first three stages of trout development (parr, smolts, and adults). A stable
developmental-related tendency towards an increase in the lipid peroxidation in the muscle tissue
was observed. These changes were substantial for the spawners and kelt form and differed between
the sexes. Products of lipid peroxidation are cytotoxic, mutagenic, and carcinogenic (Hensley et
al., 2000). The gametogenesis processes and increased muscle activity with simultaneous fish
starvation during spawning suggest uncontrolled oxidative reactions affecting their physiological
states and led to exhaustion. The immune system of fish during this critical period of their life
is vulnerable to infections caused by pathogens (Kurhaluk et al., 2011; Tkachenko et al., 2014).

Our data concerning the antioxidant defenses in muscle tissue in the sea trout analyzed
by the MANOVA tests confirmed the influence of both the sex and developmental stages, as
well as the combination of these factors. Nevertheless, such dependencies regarding the activity
of enzymes such as alanine and aspartate transaminases, lactate dehydrogenase, and succinate
dehydrogenase, as well as metabolites involving in energy-related cellular metabolic changes
(i.e., lactate and pyruvate), were not observed. The results of multiple correlation analyses
revealed that the biochemical markers of oxygen-dependent pathways in the muscle tissue are
not dependent on the sex of fish.

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, a
lipid peroxidation biomarker, in the muscle tissue of spawners and kelts compared to the first three
stages of trout development (parr, smolts, and adults). A stable developmental-related tendency
towards an increase in the 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 increased lactate levels and higher lactate to pyruvate ratio in the muscle tissue of parr and
smolts compared to other developmental stages were observed. This increase reflects the switch
of the muscle cytosolic redox potential from the aerobic pathway to anaerobic glycolysis. These
results indicate that energy-related cellular components and metabolic enzymes (e.g., succinic
dehydrogenase) may compensate for adaptive mechanisms without any serious damage to muscle
tissue. Our study confirmed the increase of the De Ritis ratio in the muscle tissue of sea trout
through the stages of development from parr to adults (males and females). The differences in
the enzyme activities are associated with the reorganization of the energy-related metabolic
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pathways (anaerobic and aerobic pathways) during spawning. This process is one of the ways to
the adaptation of fish organisms to the environment through different development-related stages.

The authors are grateful to The Polish National Commission for UNESCO for supporting
our study.
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Various rodent models have been developed to mimic the course of human sepsis (Seemann
et al., 2017). These models can be classified into three major types: exogenous administration of
endotoxin, i.e. lipopolysaccharide (LPS) treatment, exogenous administration of viable pathogens
(inoculation with Escherichia coli), and disruption of the endogenous protective barrier, i.e. cecal
ligation and puncture model (Stortz et al., 2017; Seemann et al., 2017). Lipopolysaccharide
(LPS), a component of Gram-negative bacterial endotoxin that induces acute inflammation by
stimulating host cells to produce proinflammatory cytokines (Kabir et al., 2002; Hwang et al.,
2019).In total, the existing data suggest that shortly after LPS administration, high levels of pro-
inflammatory cytokines are released (Remick et al., 2000). This leads to the rapid development
of systemic inflammatory response syndrome (SIRS) and subsequent dose-dependent mortality
(Stortz et al., 2017). Thus, LPS can be used to study the pathophysiological processes of
endotoxemia or SIRS and as a model of endotoxic shock, but not of sepsis in general (Deitch,
1998; Seemann et al., 2017).

Animal models of sepsis can provide significant insights into the complex pathophysiology
of sepsis-induced multiple organ dysfunction. Such models include intravascular infusion
of endotoxin or live bacteria, bacterial peritonitis, cercal ligation and perforation, soft tissue
infection, pneumonia, or meningitis models using different animal species including rats, mice,
rabbits, dogs, pigs, sheep, and nonhuman primates (Poli-de-Figueiredo et al., 2008). The most
popular preclinical sepsis model involves mice. Various mice models with different patternshave
been generated, among which endotoxin, bacterial infusion, cercal ligation and puncture, and
colon ascendance stent peritonitis models are the most commonly used (Hwang et al., 2019).

LPS stimulates the synthesis and release of several metabolites from mammalian
phagocytes, i.a. reactive oxygen species (ROS) that are considered to play a crucial role in the
pathogenesis of endotoxic shock via oxidative stress generation (Skibska et al., 2006; Torres-
Rodriguez et al., 2016).ROS may cause cellular damage by reacting with lipids, proteins, and
DNA. Oxidative modification of lipids and carbonyl derivatives of proteins mediated by ROS is
called lipid peroxidation and protein oxidation (Kehrer, 1993; Mehlhase and Grun, 2002).In the
current study, the blood lipid peroxidation and protein damage were evaluated in LPS-induced
systemic inflammatory response syndrome in mice. Lipid peroxidation was measured as blood
2-thiobarbituric acid reactive substances (TBARS) levels, while protein damage was assessed
as the levels of aldehydic and ketonic derivatives of oxidatively modified proteins in the blood.

Healthy male white Balb/c mice (Mus musculus Linnaeus, 1758), 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).
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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 modeling 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 pg 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. Blood samples were taken from
the caudal vein using syringes in less than 1 min and transferred to tubes with K,-EDTA.

TBARS were measured using the method described by Kamyshnikov (2004). TBARS level
was expressed in nmol of malonic dialdehyde (MDA) per mL of blood.The carbonyl derivatives
of oxidatively modified proteins (OMP) rate was estimated using the reaction of the resultant
carbonyl derivatives of amino acids with 2.4-dinitrophenyl hydrazine (DNFH), as described
by Levine and co-workers (1990) and modified by Dubinina and co-workers (1995). Levels of
carbonyl groups were determined spectrophotometrically at 370 nm (aldehydic derivatives, AD)
and 430 nm (ketonic derivatives, KD), and expressed in nmol per mL of blood.

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 LPS-induced systemic inflammatory response syndromewas 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 8.0 software
(StatSoft Inc., Poland).

TBARS are end products of the terminal stages of lipid peroxidation (Gyuraszova et al.,
2018). The TBARS concentration was significantly increased in the LPS-exposed mice compared
to the untreated control group (23.14 + 3.44 nmol-mL"'vs 16.23 + 2.11 nmol-mL"', increase by
42.6%, p = 0.000). 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 of OMP (Bargnoux et al., 2009; Hauck and Bernlohr, 2016). The concentration of
aldehydic derivatives of OMP was higher in the LPS-exposed group compared to the untreated
control mice (12.51+ 1.16nmol-mL"'vs4.22+ 0.56nmol-mL"', increase by 196.5%, p = 0.000).
LPS-induced systemic inflammatory response syndrome statistically significant increased the
concentration of ketonic derivatives of OMP, i.e. (11.25+ 1.13nmol-mL'vs3.98+ 0.22nmol-mL"!,
increase by 182.7%, p = 0.000) compared to the untreated controls. Oxidative stress has also been
known to contribute to the pathophysiology of LPS-induced systemic inflammatory response
syndrome (Skibska et al., 2006; Pavlakou et al., 2017; Kurhaluk et al., 2017, 2018, 2020; Kim
et al., 2020). In this study, mice treated with LPS displayed increased blood levels of the lipid
peroxidation markers, TBARS, compared to saline-treated control mice. On the other hand, the
levels of oxidatively modified proteins were more increased (1.96 and 1.83-fold increased, p =
0.000) compared to saline-treated control mice.

These results are concordant with the acknowledged prooxidant properties of LPS (Skibska
et al., 2006; Torres-Rodriguez et al., 2016). These findings are in good agreement with recent
studies showing that the systemic administration of LPS generally leads to the fulminant release
of ROS, which is produced during the leukocyte respiratory induced oxygen burst induced by
the LPS (Goode and Webster, 1993; Skibska et al., 2006; Kurhaluk et al., 2017, 2018, 2020).
Macrophages activated by LPS lead to the overproduction of ROS (Lee et al., 2012; Zhang et
al., 2019). On the other hand, the excess production of ROS is revealed to play a key role in
potentiating macrophage activation, which eventually leads to excessive inflammation, resulting



-64 - “Monogp i noctyn Gionorii”, JIbBiB, 19-21 kBiTHA 2021 p.

in various inflammatory diseases (Xu et al., 2015; Sheu et al., 2018; Zhang et al., 2019). Pedruzzi
and co-workers (2012) and Ren and co-workers (2019) revealed that the nucleus translocation
of nuclear factor erythroid 2-related factor 2 (Nrf2) is an important regulator in regulating the
expression of antioxidant and anti-inflammatory factors in cell life activities. Moreover, Nrf2 is
essential for suppressing ROS-induced inflammatory response (Zhao et al., 2014).

It is clear that while LPS induces oxidative stress, the combination of both oxidations of
lipids and proteins is more highly toxic to the organism. As a consequence, protein damage and
lipid peroxidation in the blood is highly expanded.

This research has been supported by The Visegrad Fund (Bratislava, Slovak Republic), and
it is cordially appreciated by authors.
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Numerous clinical observations support the notion that ethanol has various pathologic
effects on hematopoietic tissue (Ballard, 1989). Its effect on the red series leads to the appearance
of megaloblastic disturbances, erythroblasts vacuolization, iron metabolism abnormalities, and
hemolytic syndromes (Alvarez-Sala Walther et al., 1979). Megaloblastic anemia in chronic
alcoholism results from a combination of nutritional deficiency and the effect of ethanol as a
folate antagonist. Experimental studies suggest that alcohol may disturb hepatic folate metabolism
(Scharf and Aul, 1988). Iron metabolism alterations include reversible sideroblasticanemia and
hemosiderosis (Alvarez-Sala Walther et al., 1979). Further, chronic ingestion of alcohol can lead
to various types of hemolyticanemia caused by alterations in the erythrocyte membrane lipids
which occur in association with alcoholic liver disease (Scharf and Aul, 1988).

Laboratory abnormalities of y-glutamyltransferase (GGT) activity, aspartate
aminotransferase (AST) activity, high-density lipoprotein cholesterol (HDL-C) content of serum
and erythrocyte mean corpuscular volume (MCV) are non-specific indicators of possible alcohol-
induced liver impairment (Das et al., 2003; Montalto and Bean, 2003). There are several other
markers with considerable potential for a more accurate reflection of recent alcohol intake, i.e.
carbohydrate-deficient transferrin, B-hexosaminidase, acetaldehyde adducts, and the urinary ratio
of serotonin metabolites, 5-hydroxytryptophan, and 5-hydroxy indole acetic acid (Das et al.,
2003). In man, chronic alcohol abuse is associated with complex changes of membrane properties
at different membrane levels e.g. at the charged surface, in the polar lipid head group region,
and the hydrocarbon core. Implying that apart from phospholipid alterations, structural changes
in membrane-bound glycol-conjugates participate in this adaptive process (Stibler et al., 1991).

Since there is a strong association between blood parameters and ethanol-induced adaptive
changes in blood for the pathological and toxicological effects of ethanol consumption, we aimed
to compare red blood cell count and red blood cell indices in the mice with acute ethanol-induced
intoxication.

Healthy male white Balb/c mice (Mus musculus Linnaeus, 1758), 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)
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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.

K,-EDTA blood was collected and analyzed automatically (Abacus Junior Vet, Diatron
MI Zrt., Budapest, Hungary) to obtain the following data: red blood cell (RBC) count (10%pl),
white blood cell (WBC) count (10%/ul), lymphocyte (10°/ul), monocyte (10%/ul), neutrophil (103/
ul), lymphocyte (%), monocyte (%) and neutrophil (%), hemoglobin (HGB) concentration (g/
dl), packed cell volume (PCV), hematocrit (HCT, %), mean corpuscular volume (MCV, fl), mean
corpuscular hemoglobin (MCH, pg), mean corpuscular hemoglobin concentration (MCHC, g/dl),
RBC distribution width (RDWc, %), platelet count (PLT, 10%/ul), packed cell volume (PCV, %),
mean platelet volume (MPV, fl) and platelet distribution width (PDW,%).

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 ethanol 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).

In the mice with acute ethanol-induced intoxication, the values obtained were: HGB
(13.54+13.67 g/dl), RBC (7.91£0.29 10%uL), MCV (53.71+0.78 fL), HCT (42.70+1.86 %), RDW
(18.30+0.30%), MCH (17.07+0.2 pg), and MCHC (31.74+0.36 g/dL) compared to the values
obtained in control untreated group, i.e. HGB (13.67£13.67 g/dL), RBC (7.96+£0.17 10%/uL),
MCV (53.33+0.21 fL), HCT (42.61+0.81 %), RDW (17.32+0.10 %), MCH (17.15+0.18 pg), and
MCHC (32.02+0.37 g/dL). Though no significant differences were observed in the current study
in the concentration of hemoglobin, a number of red blood cells, hematocrit, MCV, MCH, MCHC,
and RDW, other studies (Stibler et al., 1991, Das et al., 2003) strongly suggest the involvement of
several homeostatic mechanisms and also indicate the existence of certain adaptive mechanisms
to counteract the influence of alcohol in chronic alcohol conditions. In these studies, an increase in
mean corpuscular volume (MCV) with a decrease in mean corpuscular hemoglobin concentration
(MCHC) in alcoholics compared with the controls have been reported.

In the study of Marietta and co-workers (1988), a decrease in cellularity was found in the
spleen, thymus, and bone marrow of ethanol-treated rats. Although the red blood cell count, white
blood cell count, and hemoglobin concentration were not significantly different between treatment
and control groups, treatment with ethanol altered the relative proportion of lymphocytes and
polymorphonuclear leukocytes in the peripheral blood. The granulocyte-macrophage progenitor
cells in the bone marrow were unaffected by ethanol treatment, but a significant decline in the
number of erythroid progenitor cells was noted in ethanol-treated rats (Marietta et al., 1988). In
the study of Doyle and co-workers (1988), the effects of low to moderately high levels of dietary
ethanol on complete blood counts over 40 months were examined in 15 primates divided into 3
treatment groups: Controls fed an isocaloric chemically defined liquid diet, and Low and High
animals given a diet with vodka substituted isocalorically for carbohydrate at 12 and 24% of total
calories. Significant decreases were noted in the High Ethanol group’s white blood cell and red
blood cell counts, as well as significant increases in their mean corpuscular volume and mean
corpuscular hemoglobin (Doyle et al., 1988).

Though our study demonstrated that the red blood cell indices not changed in the blood of
mice with acute ethanol-induced intoxication, further studies are required to establish the precise
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mechanisms involved in the induction of oxidative stress with ethanol in the erythrocytes of the
alcoholic groups to develop novel strategies for the treatment of the alcoholism.
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Metallothioneins (MTs) are low molecular weight, thermostable intracellular proteins
which consist of about 30 % of cystein residues. The unique function of metallothionein is devoted
to Zn and Cu homeostatis and Cd detoxification. Due to abundant thiols content, it also can be
regarded as stress inducible antioxidant. The MTs administration had the immunosuppressive
effect in the arthritis model (Sun et al., 2018). However, the presence of the native MTs in the
joint tissue was not studied. Therefore the goal of this study was to elucidate the presence of
MTs in the joint tissues under the gonarthritis (GA) model and its relation to the oxidative stress
response and Zn distribution.

The acute GA was induced in rats by intra-articular administration of carrageenan and
confirmed by the elevated level of sialic acids in the blood. After euthanasia, knee joints were
removed surgically. The synovial tissues were homogenized, and the supernatants were used
for the biochemical assays. MTs were isolated as the thermostable proteins by size-exclusion
chromatography on Sephadex G-50, and Zn concentration in MTs (Zn-MT) and in the tissue was
assayed utilizing the reaction of the complexation of Zn(II) with 2-(5-bromo-2-pyridylazo)-5-[N-
propyl-N-(3-sulfopropyl) amino]phenol. Total MTs protein (MTSH) concentration was assessed
using 5,5’-dithio-bis(2-nitrobenzoic acid) reduction method. The oxidative stress response in the
tissue was evaluated from the total antioxidant/ABTS radical scavenging, superoxide dismutase
(SOD), catalase (CAT) and glutathione S-transferase (GST) activities, total glutathione (GSH)
concentration, oxidative destruction of proteins (protein carbonyls, PC) and lipids (TBARS). For
the analysis of possible neurotoxicity, the cholinesterase (ChE) activity was determined.

It was revealed increased levels of MTSH and Zn-MT (by 79 and 46 %, respectively) in
the rats with GA with the elevated part of non-metalated MT (apo-form). This feature can be the
consequence of the inability of thiols to accumulate Zn in the thiolate clusters. Misbalance of the
antioxidant activities was indicated. Although the ABTS and PC levels did not differ from the
control value, the levels of CAT, GSH and GST were decreased by 28-44 %, and SOD activity
and TBARS level were increased substantially (by ~twice and 59%, respectively). The significant
decrease in CAT activity could indicate the failure to remove H,O,. Similar antioxidant disorders
were reported for the patients with rheumatoid arthritis. The insufficient MTs activity towards Zn
can be the result or part of the oxidative injury. The severity of the pathology was also evident
from the ChE depletion by 30 %. Summarizing, this preliminary study provides the basis for the
understanding of the Zn imbalance in the GA and the selection of biochemical markers for the
evaluation of adequate pharmacological treatment of knee joint pathologies.

This work has been granted by the Ministry of Education and Science of Ukraine to Oksana
Stoliar (Ukrainian-Lithuanian R&D Project No M19/2020).
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Nonsteroidal anti-inflammatory drugs (NSAIDs) belongs to most popular pharmaceutical
substances. However, their chronic use at high doses is associated with increased risk for injuries
of metabolic active tissues. Moreover, in the reality, they are utilized in the combination with
different other substances, derived from diet and personal care contaminants. Microplastic (MP)
is internationally recognized as a ubiquitous pollutant with potentially serious consequences in
the environment and is used in medical applications. It can sorb other substances, particularly
NSAIDs and change their biological activities. However, the combine effect of NSAIDs and
microplastic on the organism was not studied yet. Filter feeders, such as bivalve mollusks, are
particularly vulnerable to MP ingestion as they are able to feed directly on MPs and accumulate
it in the lysosomal compartments. The goal of this study was to elucidate the combine effect of
NSAID ibuprofen (IBU) and MP in the environmentally relevant concentrations on the bivalve
mollusk, utilizing the multi-marker approach.

Specimens of Unio tumidus were collected from two populations from pristine and polluted
sites. We treated mollusks with IBU (PJSC SIC Borshchahivskiy CPP, 0.8 ug L™'), MP PET (1 mg
L™ of size < 0.5 mm), or with their combination (IBU-MP) for 14 days. Untreated mussels from
both sites were also examined. The antioxidant activity was assessed from the total antioxidant
activity (ABTS test), Mn- and Cu,Zn-superoxide dismutase (SOD) and catalase (CAT) activities,
products of lipid peroxidation (TBARS) and protein carbonyls (PC), metallothionein-related
thiols (MT-SH), NADH/NAD". The enzymes of biotransformation, Cyp450-related EROD and
glutathione S-tranferase (GST) were also analysed. Apoptotic enzymes caspase-3 and cathepsin
D (total and its efflux from lysosomes, CTDt and CtDe, respectively), cholinesterase (ChE) and
citrate synthase (CS) activities and lysosomal stability (Vitality, V) were also evaluated.

The residents of two populations were distinguished by higher level of antioxidant defense,
biotransformation and low caspase-3 activity in the group from the pristine site. The MP-groups
were lesser targeted in both populations. In any group, the depletion of V and ChE, TBARS and
CAT differences were not detected, but NADH/NAD decrease was the shared manifestation.
Most common responses to IBU were enhanced antioxidant defence (ABTS test), ChE and
CS activation and depletion of EROD. The decrease of MT-SH and caspase-3 was indicated
in the IBU and IBU-MP groups only from pristine site. Particularly, caspase-3 as the novel
pharmacological target for NSAIDs was confirmed in this model. On the other hand, V index was
increased in IBU-group from the adapted to pollution mussels. In the MP- and IBU-MP-groups,
the activation of lysosome-derived index CtDt (by 2-3 times) demonstrated the microplastic
impact. The specimens from the polluted site activated Mn- and Cu,Zn-SOD in all exposures.
These comprehensive results indicate the valuability of the utilized model to understand the
earlier effects of NSAIDs, the modification of pharmaceutical effect by microplastic, and stress
the importance initial resistance of the organism depending on its history of population.

This work has been granted by the Ministry of Education and Science of Ukraine to Oksana
Stoliar (Ukrainian-Lithuanian R&D Project No M19/2020).
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Alzheimer's disease is a neurodegenerative disease that usually starts slowly and
progressively worsens. It is the cause of 60-70 % of cases of dementia. The most common
early symptom is difficulty in remembering recent events (Burns A. et al, 2009). As the disease
advances, symptoms can include problems with language, disorientation (including easily getting
lost), mood swings, loss of motivation, self-neglect, and behavioral issues. Gradually, bodily
functions are lost, ultimately leading to death. Although the speed of progression can vary, the
typical life expectancy following diagnosis is three to nine years (Todd S. et al, 2013).

The cause of Alzheimer’s disease is poorly understood. The 1991 amyloid hypothesis
postulated that extracellular amyloid beta (AB) deposits are the fundamental cause of the disease
(Hardy J. et al, 1991). Support for this postulate comes from the location of the gene for the
amyloid precursor protein (APP) on chromosome 21, together with the fact that people with
trisomy 21 (Down syndrome) who have an extra gene copy almost universally exhibit at least the
earliest symptoms of AD by 40 years of age (Nistor M. et al, 2007).

Levetiracetam is a well-known drug not only with antiepileptic but also with procognitive
properties. The glycoprotein SV2A was detected in the synaptic vesicles, which is the site of
specific binding of the drug levetiracetam, whose function is to regulate the secretion process
at the synapse. It has been shown that the SV2A protein interacts with the cytoplasmic domain
of the synaptotagmin protein and together with the proteins of the SNARE complex regulates
the process of exocytosis (Richard G. et al, 2010). Syt-1 and 9 proteins, which interact with
the amyloid precursor protein and promote AP generation and thus play an important role in the
pathogenesis of Alzheimer's disease, were also detected on the synaptosome membrane.

The purpose of this work is to evaluate the effect of beta-amyloid peptides 1-42 and
1-40 on the fusion of synaptic vesicles that were isolated from the brain of rats after 13 days of
levetiracetam therapy. Rats were divided into 2 groups (6 animals each, Wistar breed, males).
Levetiracetam was administered orally to research group once daily (60 mg / kg). The average
weight of animals in each group was 340-370 g. The drug was administered in a volume of 100
ul. After the therapy, synaptic vesicles were isolated from rat’s brain cells.

An assessment of level of fusion of synaptic vesicles was performed by measuring the
level of fluorescence of the probe R18. For further research it was necessary to verify the normal
functionality of the isolated vesicles. To do this, they were preincubated in acridine orange for 5
min. At the 60th second, a dye was added, which caused a high fluorescence signal. The decrease
in the signal indicates the injection of dye by ATPase into the vesicles and confirms their normal
functioning. The fusion was initiated by adding 10° M Ca?*

We found that the drug levetiracetam reduces the level of fusion of synaptic vesicles by
approx. at 30%. These results are the same as previously obtained in vitro. Therefore, they can
be considered reliable.

Adding 5 pl of AB 1-40 to the control samples didn't impact on the results. So it can be
considered that AP 1-40 does not affect the process of synaptic vesicles fusion. Adding the same
amount of monomeric Ap 1-42 didn't show any significant effect too. However, after adding
oligomeric form of AP 1-42 the level of fusion was significantly decreased. Levetiracetam
together with oligomeric AB42 decrease the level of vesicle fusion.

The results indicate a synergistic effect of levetiracetam and AB42 peptide. Therefore, after
levetiracetam therapy, the fusion process of synaptic vesicles is reduced by oligomers of amyloid
peptide AP42.
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It can be assumed that the mechanism of interaction of levetiracetam with the synaptic
vesicle protein SV2A was reproduced. Also in this interaction was involved synaptotagmin,
which can affect the amyloid precursor protein and regulate the generation of f-amyloid peptides.

Stefanowski N., Tkachenko H., Kurhaluk N.

BIOMARKERS OF OXIDATIVE STRESS IN THE BLOOD OF RAINBOW TROUT AFTER
IN VITRO TREATMENT BY EXTRACTS DERIVED FROM CHELIDONIUM MAJUS L.
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
22B, Arciszewski Str., 76-200 Stupsk, Poland

The study of antioxidant defenses of the plants is essential for evaluating and improving
human and animal health. Oxidative stress is generated by an imbalance between reactive
oxygen species (ROS) and antioxidants. An excess of ROS leads to the degradation of lipids,
proteins, and nucleic acids and thus may lead to the oxidative damage of cells as a consequence
of the overexpression of oncogenes, mutagen formation, induction of atherogenic activity, or
inflammation. Plants synthesize various low molecular weight compounds with antioxidant
properties (Szymanska et al., 2018; Brainina et al., 2019). Many medicinal plants have been
investigated for their beneficial use as antioxidants or sources of antioxidants using presently
available experimental techniques (Dkhil et al., 2016; Xiao et al., 2018). This study describes
the levels of biomarkers of oxidative stress in the blood of rainbow trout after incubation with
extracts of Greater celandine (Chelidonium majus L., Papaveraceae) collected from urban and
rural agglomeration.

Greater celandine is a perennial plant growing in regions of moderate climate, on the
continents of Europe, Asia, North America, and a part of Northwest Africa. In Poland, it is found
across the entire country. celandine is a plant highly praised for its therapeutic potential in western
phytotherapy and traditional Chinese medicine (Gilca et al., 2010; Nawrot et al., 2020). Celandine
contains more than 20 ingredients including various biologically active isoquinoline alkaloids
(Teschke et al., 2012). Crude extracts of C. majus (as well as purified compounds derived from
it) exhibit a broad spectrum of bioactive properties with a potential for the protection of human
health, such as anti-inflammatory, antimicrobial, cytotoxic, analgesic, antioxidant, antiulcer,
acetylcholinesterase- and butyrylcholinesterase-inhibitory, and hepatoprotective activities
(Williams et al., 2004; Mulubagal and Tsay, 2004; Borneo et al., 2008; Jakovljevic et al.,
2013). Nevertheless, the literature information supporting beneficial properties in hepatobiliary
disorders from both in vitro, in vivo, or ex vivo studies is still less abundant than case reports
on hepatotoxicity. This, quite surprising disparity, should motivate pharmacologists and clinical
researchers to do further and more insightful studies to explain the mechanisms of action and
pinpoint the most active constituents or their combinations (Zielinska et al., 2018).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 rainbow trout blood model.

Plants material were harvested from natural habitats on the territory of the Kartuzy
district (54°20'06"N 18°12'05"E) in the Pomeranian province (northern part of Poland). Raw
materials were sourced from urban and rural agglomeration. Plant samples (roots and stalks)
were thoroughly washed to remove all the attached materials and used to prepare extracts. Freshly
collected samples were washed, weighed, crushed, and homogenized in 0.1M phosphate buffer
(pH 7.4) (in proportion 1:19, w/w) at room temperature. The extracts were then filtered and used
for analysis. All extracts were stored at -20°C until use.

Clinically healthy rainbow trout with a mean body mass of 80-120 g were used in the
experiments. Blood was drawn from the dorsal aorta of the animals by sterile syringes. Blood was
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stored in tubes with sodium citrate as the anticoagulant and held on the ice until centrifugation at
3,000 rpm for 5 min to remove plasma. The pellet of blood was resuspended in 4 mM phosphate
buffer (pH 7.4). A volume of 0.1 ml of the plant extract was added to 1.9 ml of erythrocyte
suspension. For positive control, 4 mM phosphate buffer was used. After incubating the mixture
at 37°C for 60 min with continuous stirring, it was centrifuged at 3,000 rpm for 5 min.

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

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

All variables were tested for normal distribution using the Kolmogorov-Smirnov and
Lilliefors test (p>0.05). The significance of differences between the values (significance level,
p<0.05) was examined using the Kruskal-Wallis H test (Zar, 1999). All statistical calculation was
performed on separate data from each individual with STATISTICA 13.3 software (StatSoft,
Krakow, Poland).

The present study investigated the effect of C. majus extracts collected from rural and urban
areas on TBARS levels as a biomarker of lipid peroxidation and the total antioxidant capacity
in the erythrocyte suspension after incubation with the extracts obtained from stalks and root of
C. majus. There were significant changes for TBARS level between the value in the untreated
samples and erythrocyte suspension after incubation with extracts derived from stalks of C. majus
collected from rural areas (20.17 = 3.12 umol/L vs. 17.95 £ 0.96 umol/L). Similarly, TBARS level
between the untreated samples and erythrocyte suspension after incubation with extracts derived
from stalks of C. majus from urban areas was lower by 7.2% (20.17 £ 3.12 pmol/L vs. 18.72 +
1.13 pmol/L). Increased levels of TBARS were observed when erythrocytes were incubated with
root extract derived from the C. majus collected from urban and rural areas (21.18 + 1.43 umol/L
for urban areas, 22.50 + 1.12 umol/L for rural areas) compared to the untreated samples (20.17 +
3.12 pmol/L).

The level of total antioxidant capacity (TAC) was markedly changed in the erythrocyte
suspension incubated with extracts obtained from the stalks and root of C. majus collected from
urban agglomeration (37.25 + 0.70 % for the root extracts, 34.62 + 7.25 % for stalks extracts)
compared to the untreated samples (41.39 + 1.84 %). Similarly, the TAC level was meaningfully
changed in the erythrocyte suspension incubated with an extract obtained from the stalks and
roots of C. majus collected from rural agglomerations (33.27 + 3.21 % for the root extracts, 36.68
+ 3.68 % for stalks extracts) compared to the untreated samples (41.39 + 1.84 %).

Thus, extracts obtained from both the stalks and root of C. majus collected from either
urban and rural agglomerations caused a non-significantly decrease in the total antioxidant
capacity after incubation with the erythrocytes of rainbow trout in vitro. On the other hand, stalks
extracts resulted in a decrease of TBARS level, while root extracts enhanced lipid peroxidation
in the erythrocytes of rainbow trout in vitro.In conclusion, the antioxidative and pro-oxidative
mechanisms of extracts derived from C. majus in trout erythrocyte suspension will be further
studied in detail. The obtained information may be useful in the clinical usage of plants in medicine,
veterinary and intensive aquaculture farming. Finally, these findings justify the traditional uses of
C. majus for therapeutic purposes.
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Reactive oxygen species (ROS) are normally produced in cell metabolism, but, when the
balance between the generation of free radicals and antioxidants defenses is disrupted, they can
also take part in a pathological process known as oxidative stress. It may result in cell damage, thus
leading to the progression of many types of diseases, as well as aging (Petruk et al., 2018). Plant-
derived antioxidants are a large group of natural products with reducing or radical scavenging
capacity. Due to their potent preventive as well as therapeutic actions, these compounds receive
a great deal of attention not only from scientists but also from pharmacologists and physicians
(Szymanska et al., 2018).

Greater celandine (Chelidonium majus L., Papaveraceae) is a perennial herbaceous plant,
with an upright and spreading stem, large leaves, and yellow flowers collected on the tops of the
stems in rare umbel inflorescence. The plant is widely present in Europe and Asia, North America,
and a part of Northwest Africa (Jakovljevic et al., 2013). The plant contains, as major secondary
metabolites, isoquinoline alkaloids, such as sanguinarine, chelidonine, chelerythrine, berberine,
and coptisine. Other compounds structurally unrelated to the alkaloids have been isolated from
the aerial parts: several flavonoids and phenolic acids (Colombo and Bosisio, 1996). Secondary
metabolites and their derivatives show significant biological and pharmacological properties,
such as hepatoprotective, diuretic, spasmolytic. They also exhibited antioxidant, antiallergic,
and anticancer effects (Williams et al., 2004; Mulubagal and Tsay, 2004; Borneo et al., 2008;
Jakovljevic et al., 2013). 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, the total antioxidant capacity) in
the equine plasma model.

Plants material were harvested from natural habitats on the territory of the Kartuzy
district (54°20'06"N 18°12'05"E) in the Pomeranian province (northern part of Poland). Raw
materials were sourced from urban and rural agglomeration. Plant samples (roots and stalks)
were thoroughly washed to remove all the attached materials and used to prepare extracts. Freshly
collected samples were washed, 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. All extracts were stored at -20°C until use.

Eighteen healthy adult horses from the central Pomeranian region in Poland (village
Strzelinko, N54°30°48.0” E16°57°44.9”), aged 8.9+1.3 years old, including 6 Hucul pony, 5
Thoroughbred horses, 2 Anglo-Arabian horses, and 5 horses of unknown breed, were used in this
study. All horses participated in recreational horseback riding. Horses were housed in individual
boxes, with feeding (hay and oat) provided twice a day, at 08.00 and 18.00 h, and water available
ad libitum. All horses were thoroughly examined clinically and screened for hematological,
biochemical, and vital parameters that were in the reference ranges. The females were non-
pregnant. Blood was drawn from the jugular vein of the animals in the morning, 90 minutes after
feeding, while the horses were in the stables (between 8:30 and 10 AM). Blood was stored in tubes
with sodium citrate as the anticoagulant and held on the ice until centrifugation at 3,000 rpm for 5
min to remove plasma. The pellet of blood was resuspended in 4 mM phosphate buffer (pH 7.4).
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A volume of 0.1 ml of the plant extract was added to 1.9 ml of clean equine erythrocytes or 1.9 ml
of plasma. For positive control (phosphate buffer) was used. After incubating the mixture at 37°C
for 60 min with continuous stirring, it was centrifuged at 3,000 rpm for 5 min. Erythrocytes and
plasma aliquots were used in the study.

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

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

All variables were tested for normal distribution using the Kolmogorov-Smirnov and
Lilliefors test (p>0.05). The significance of differences between the values (significance level,
p<0.05) was examined using the Kruskal-Wallis H test (Zar, 1999). All statistical calculation was
performed on separate data from each individual with STATISTICA 13.3 software (StatSoft,
Krakow, Poland).

The current study investigated the effect of extracts obtained from the roots and stalks of C.
majus collected from rural and urban areas on TBARS levels as a biomarker of lipid peroxidation
and catalase activity in the equine blood after incubation with the extracts in vitro culture. The
results of the current study showed that there were significant changes for TBARS level between
the values in the untreated erythrocytes and the equine erythrocyte suspensions after incubation
with extracts derived from the root of C. majus collected from rural areas — (15.9 £+ 1.25 umol/L
vs. 10.31 £ 0.48 umol/L). There was a 35% (p < 0.05) decrease in TBARS level compared to
the control samples. Similarly, the TBARS level between the values in the control group and the
equine erythrocyte suspensions after incubation with extracts derived from the root of C. majus
collected from urban areas was (15.9 = 1.25 umol/L vs. 10.53 + 0.37 pmol/L). There was a 34%
(p < 0.05) decrease in TBARS level compared to the control samples. Decreased of TBARS
levels were also observed when erythrocytes were incubated with extracts derived from C. majus
stalk parts collected both urban and rural areas, i.e. 15.9 = 1.25 umol/L vs. 12.63 £+ 0.68 umol/L
for urban areas, 15.9 £ 1.25 umol/L vs. 13.69 + 1.87 umol/L for rural areas, respectively. There
was a 21% (p < 0.05) decrease in TBARS level for extracts derived from C. majus stalk parts
collected from urban areas and a 14% (p > 0.05) decrease for extracts derived from C. majus stalk
parts collected from rural agglomerations compared to the untreated samples.

The level of total antioxidant capacity was statistically changed in the equine plasma
suspension incubated with extracts obtained from the leaves and roots of C. majus collected from
urban agglomerations (25.83 +2.37 % vs. 39.88 £ 5.61 % for the root extracts, 25.83 +2.37 % vs.
37.87 £ 5.62 % for leaf extracts of C. majus). Similarly, the TAC level was statistically changed
in the equine plasma suspension incubated with an extract obtained from the leaves and roots of
C. majus collected from rural agglomerations (25.83 + 2.37 % vs. 43.07 £+ 3.04 % for the root
extracts, 25.83 + 2.37 % vs. 36.89 + 3.68 % for leaf extracts of C. majus).

Results of the current study revealed celandine extracts collected from both urban and rural
agglomerations reduced the level of lipid peroxidation in the equine blood. The protective effect
of C. majus extract is evident by amelioration in the total antioxidant capacity with suppression
of lipid peroxidation biomarker (TBARS level). The pronounced effect of C. majus extract,
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probably, could be attributed to its secondary metabolites content, e.g. alkaloids, polyphenols,
and flavonoids contents. Further investigations need to be carried out to isolate and identify the
antioxidant compounds present in the plant extracts.

Szmyjda S., Tkachenko H.

TOTAL ANTIOXIDANT CAPACITY IN THE BLOOD OF PATIENTS
WITH DIABETES MELLITUS TYPE 2AGED 45-75 YEARS OLD
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk
22b, Arciszewski Str., 76-200 Slupsk, Poland

Oxidative stress is the result of an imbalance between the production of the highly reactive
oxygen (ROS) and nitrogen (RNS) species and the counteractive activity of the enzymatic
antioxidant defenses (Chikezie et al., 2015; Daenen et al., 2019). Oxidative stress determines
structure modifications and function modulation in nucleic acids, lipids, and proteins. Oxidative
degradation of lipids yields malondialdehyde and 4-hydroxynonenal, but also isoprostanes,
from unsaturated fatty acids. Protein damage may occur with thiol oxidation, carbonylation,
side-chain oxidation, fragmentation, unfolding, and misfolding, resulting in activity loss.
8-hydroxydeoxyguanosine is an index of DNA damage (Pisoschi and Pop, 2015).

The role of oxidative stress in the occurrence and development of diabetes mellitus is
both critical and pivotal (Maritim et al., 2003; Ighodaro, 2018). The key role in increasing the
intensity of oxidative stress in the course of diabetes mellitus type 2 plays long-term, uncontrolled
hyperglycemia which is responsible for the ROS elevation in serum along several pathways: (1)
increased glycolysis, (2) glucose autoxidation, (3) intercellular activation of polyol pathway, (4)
activation of NADPH oxidase in protein kinase C dependent pathway, (5) increased hexosamine
pathway flux, (6) non-enzymatic protein glycation, (7) increased intracellular formation of
advanced glycation end products (AGEs) and (8) increased expression of the receptor for AGEs
and its activating ligands (Hammes et al., 1997; Giacco et al., 2010; DiNaso et al., 2011; Chikezie
et al., 2015).Besides that, long-term hyperglycemia causes inflammation in the body which result
in elevated expression of acute-phase proteins and increased concentration of ROS, mainly
superoxide anion, hydroxyl radical, and hydrogen peroxide (Sena et al., 2013; Oh et al., 2017,
Gumprecht et al., 2017; Kalbarczyk et al., 2018; Szmyjda et al., 2020; Szmyjda and Tkachenko,
2021).Hyperglycemia also significantly affects the impairment of the body’s antioxidant defense
system by deactivating antioxidant enzymes, in particular, superoxide dismutase (SOD), catalase
(CAT), and glutathione peroxidase (GPx) (Ullah, 2015; Fatani et al., 2016; Szmyjda et al., 2019,
2020; Szmyjda and Tkachenko, 2021).

All the above-mentioned processes, acting synergistically, lead to increased susceptibility
of cells to the destructive effects of ROS. As a result of these processes, the oxidative balance of
the organism is disturbed, and a further increase in the concentration of free radicals (due to the
deactivation of antioxidant enzymes) leads to the destruction of cellular structures, especially
cell membranes (in the processes of lipid peroxidation or oxidative modification of proteins)
and nucleic acids. Also, ROS disrupt gene expression, as well as cell signal transduction by
destroying proteins involved in the cell signaling pathway. Toxic products of oxidative processes
(including malonic dialdehyde with high biological activity) exhibit cytotoxic, cytostatic, and
carcinogenic effects (Lipinski, 2001; Memisogullari et al., 2003; Braunwald, 2008; Kulbacka
et al., 2009; Everett et al., 2015; Mandal et al., 2019; Szmyjda et al., 2019, 2020; Szmyjda and
Tkachenko, 2021).

DeFronzo (2009) in his research on type 2 diabetes and hyperglycemia, identified eight
major factors in the pathogenesis of diabetes mellitus and called them the “sinister octet”:
(1) increased hepatic glucose production (HGP) due to the intensification of gluconeogenesis
resulting from the insensitivity of liver tissues to insulin; (2) increase in basal glucagon in
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patients with type 2 diabetes and the effect of other factors on the increase in the secretion of
this hormone by pancreatic a cells; (3) reduction of insulin secretion by pancreatic 3 cells; (4)
attenuated incretin effect resulting from disorders in incretin secretion: decreased Glucagon-like
peptide-1 (GLP-1) secretion and impairment of a glucose-dependent insulinotropic polypeptide
(GIP), which leads to increased glucagon secretion and HGP suppression disorders; (5) increased
lipolysis resulting from the insensitivity of adipocytes to the anti-lipolytic action of insulin,
which in turn leads to an increase in serum free fatty acids and lipotoxicity; (6) increased glucose
reabsorption in the kidneys due to an increase in the sodium-glucose cotransporter 2 (SGLT2)
transporter concentration and an increase in glucose reabsorption capacity; (7) reduced hepatic
and glucose uptake; (8) neurotransmitter dysfunction at appetite regulation centers due to chronic
hyperinsulinemia (DeFronzo, 2009).

There is a need to continue to explore the relationship between oxidative stress, diabetes,
and its complications, and to elucidate the mechanisms by which increased oxidative stress
accelerates the development of diabetic complications, to expand treatment options (Maritim
et al., 2003). Thus, the current study aimed to assess the total antioxidant capacity (TAC) in the
blood (plasma and erythrocytes) of males and females with diabetes mellitus type 2 aged 45-75
years old.

A total of 85 patients (44 females and 41 males) with type 2 diabetes mellitus between 45
and 75 years old were studied. Then they were divided into 2 groups depending on sex. A detailed
medical history was taken, and a physical examination was performed on all participants. The
Research Ethics Committee of Regional Medical Hospital in Gdansk (Poland) approved the study
(KB-21/19), by the principles described in the Declaration of Helsinki. All patients provided
written informed consent before the start of the study procedures. Participants included in the
current study were selected according to the following criteria: first, they were diagnosed with
type 2 diabetes mellitus patient; second, they were free of any ailment which could affect the
parameters under study. Hemolytic anemia, hemoglobin variants, hepatic disease, and infectious
diseases, such as tuberculosis and sarcoidosis, were excluded from the study. Blood samples were
collected into commercial tubes after overnight fasting for the analysis of laboratory parameters.
Venous blood samples (5 mL) were obtained from the capital vein of each participant using sterile
disposable plastic syringes. Specimens were collected at the same standardized time to minimize
any effect of diurnal variation. The blood samples in the tubes were left to clot and the serum
was separated by centrifugation. The clear, non-hemolyzed supernatant sera were separated using
clean, dry disposable plastic syringes. Erythrocyte samples were stored at +4°C and used within
2 days for the analysis of TAC.

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). Sample inhibits the Fe**/ascorbate-
induced oxidation of Tween 80, resulting in a decrease in the TBARS level. Briefly, 0.1 mL of
sample was added to 2 mL of 1% Tween 80 reagent, 0.2 mL of 1 mM FeSO,, and 0.2 mL of 10 mM
ascorbic acid. In the blank assay, 0.1 mL of distilled water was used instead of the sample. The
mixture was heated in a water bath for 48 hrs at 37°C. After cooling, I mL of 20% trichloroacetic
acid was added. The mixture was centrifuged at 3000 g for 10 min. After centrifugation, 2 mL
of supernatant and 2 mL of 0.25% 2-thiobarbituric acid were mixed. The mixture was heated in
a water bath at 95°C for 15 min. The absorbance of the obtained solution was measured at 532
nm. The absorbance of the blank was defined as 100%. 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 theKolmogorov-
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Smirnov and Lilliefors test (p>0.05). The significance of differences between the total antioxidant
capacity level (significance level, p<0.05) was examined using the Kruskal-Wallis test (Zar,
1999). All statistical calculation was performed on separate data from each individual with
STATISTICA 8.0 software (StatSoft, Krakow, Poland).

Results of our study revealed that higher levels of TAC were found (both in the healthy
patients and patients with diabetes mellitus, in both sexes) in erythrocytes than in plasma. It
confirms the cited studies indicating that cells are most exposed to the adverse effects of ROS,
as the level of enzymatic antioxidant defense is significantly higher in RBC than in plasma
(Srour et al., 2000; Kiiciikdiler et al., 2019; Turpin et al., 2020). There was also a significant
decrease (p < 0,05) in the TAC level of the erythrocytes of diabetic women compared to the
healthy group. Therefore, it can be concluded that diabetes and related hyperglycemia reduce the
TAC level, especially in women (Adab et al., 2019; Liao et al., 2019). A similar relationship was
not observed in the male group. The reasons for this state are to be found in the physiological
differences between men and women, the duration of the disease, and thus the exposure to
long-term hyperglycemia, and various individual adaptive abilities (Lhommeau et al., 2011;
Psaltopoulou et al., 2011; Francescato et al., 2014; Kashino et al., 2019). In the tested plasma, a
significant increase (p < 0,05) in the TAC level was observed in the patients with diabetes mellitus
as compared to the healthy group, both in women and men. This means that hyperglycemia in
diabetes mellitus type 2 increases the level of oxidative stress in plasma, inducing an antioxidant
enzymatic response to counteract it.

In conclusion, long-term, uncontrolled hyperglycemia in the course of type 2 diabetes has
a destructive effect on the body at the cellular and molecular level, mainly by increasing the
concentration of ROS and reducing the activity of antioxidant enzymes and the total antioxidant
capacity. The current study confirmed higher oxidative stress and hence increased plasma TAC
levels, in both diabetic women and men, which was not observed in the healthy group. Also, a
decrease in the TAC level in erythrocytes was found, but only in the female group confirming
the fact that long-term hyperglycemia in the course of diabetes interferes with the activity of
antioxidant enzymes.
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It is well documented that lead can cause adverse health effects that include neurotoxicity,
nephrotoxicity, and deleterious effects on the hematological and cardiovascular systems (ATSDR,
2007). Decades of research characterizing the toxicology of lead have shown it to be a potent
neurotoxicant, especially during nervous system development (White et al., 2007). The main
body compartments that store lead are the blood, soft tissues, and bone; the half-life of lead in
these tissues is measured in weeks for blood, months for soft tissues, and years for bone. Within
the brain, lead-induced damage in the prefrontal cerebral cortex, hippocampus, and cerebellum
can lead to a variety of neurological disorders, such as brain damage, mental retardation,
behavioral problems, nerve damage, and possibly Alzheimer’s disease, Parkinson’s disease, and
schizophrenia (Liu et al., 2013). Both acute and chronic nephropathy can occur as a result of lead
poisoning (Perazella, 1996). Acute renal failure develops following acute lead intoxication and
is often associated with gastrointestinal, neurologic, and hematologic disorders. Both blood and
urinary laboratory abnormalities are associated with acute intoxication and are often diagnostic.
Chronic lead nephropathy, chronic tubulointerstitial nephritis on biopsy, occurs in the setting of
long-term lead exposure and is often associated with hypertension and gout (Perazella, 1996).
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Lead is known to have toxic effects on membrane structure and functions (Donaldson and
Knowles, 1993). On the cell membrane, the presence of double bonds in the fatty acid weakens
the C—H bonds on the carbon atom adjacent to the double bonds and makes H removal easier.
Therefore, fatty acids containing zero to two double bonds are more resistant to oxidative stress
than are the polyunsaturated fatty acids with more than two double bonds (Gurer and Ercal,
2000). After incubation of linoleic, linolenic, and arachidonic acid with lead, the concentration
of a final product of oxidative stress, malondialdehyde was increased with the number of double
bonds of fatty acid (Yiin and Lin, 1995; Ahamed and Siddiqui, 2007).

Another mechanism for lead-induced membrane oxidative damage is the effect on changes
in the fatty acid composition of the membrane (Knowles and Donaldson, 1990). Because fatty
acid chain length and unsaturation are associated with membrane susceptibility to peroxidation,
lead-induced arachidonic acid elongation might be responsible for the enhanced lipid peroxidation
in the membrane (Lawton and Donaldson, 1991). By causing lateral phase separation and/or by
increasing lipid peroxidation rates, lead could affect membrane-related processes such as the
activity of membrane enzymes, endo- and exocytosis, the transport of solutes across the bilayer,
and signal transduction processes (Adonaylo and Oteiza, 1999). Thus, the altered lipid composition
of membranes due to lead exposure may result in altered membrane integrity, permeability, and
function. These would increase the susceptibility to lipid peroxidation (Ahamed and Siddiqui,
2007).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, 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 isolation buffer contained 120 mMKCl, 2 mM K,CO,, 10
mM HEPES, and 1 mM EGTA; a pH of 7.2 was adjusted with KOH.

Lipid hydroperoxides level assay was described by Kamyshnikov (2004). To 0.2 mL
homogenate was added 4 mL “heptane-isopropanol” mixture and vortexed vigorously. Then 1 mL
of HC1 (pH 2.0), and 2 mL of heptane reagent were added, vortexed, and centrifuged at 2000 rpm
for 5 min. The lipid hydroperoxides level was read spectrophotometrically at 233 nm. In a blank
sample, a mixture without homogenate was used. The lipid hydroperoxides level was expressed
as A, per mg protein. 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 the lead exposure increased lipid hydroperoxides
level in the liver and heart by 189% (p < 0.05) and 55% (p < 0.05), respectively.Lipid
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hydroperoxides level was higher in the kidney, brain, and lungs of lead-exposed rats (by 148%,
112%, and 81%, p < 0.05, respectively) compared to those controls.The liver is the primary
organ site for xenobiotic metabolism. In most cases, the metabolic process is 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 the damages of DNA, proteins,
and lipids within cells, which resulted in tissue injury (Zhang et al., 2009). In toxic metal treated
animals, the histological changes of 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).

Our study is in agreement with investigations 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). Malonic dialdehyde (MDA) and lipid
hydroperoxides are oxidative stress markers. Many studies reported that lead exposure induced
an increase of 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 of
2-thiobarbituric acid reactive substances (TBARS) levels in rats with high resistance to hypoxia
indicating lead-induced hepatic and renal oxidative stress (Tkachenko and Kurhaluk, 2011). In
the present study, levels of lipid hydroperoxides were markedly increased in lead-treated rat
tissues as compared with the controls, which indicated that lead exposure had induced oxidative
stress. The liver was more sensitive to lead toxicity.

The authors are grateful to The Polish National Commission for UNESCO for supporting
our study.
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BOTAHIKA TA IHTPOAYKUIISA POCJIMH
BOTANY AND PLANTS INTRODUCTION

Anapeiiuyk P.

AHATOMIYHA CTPYKTYPA TA PO3KPUBAHHA IVIOAY
CAMPANULA RAPUNCULUS L.

Jlvgiecoruii Hayionanvhutl ynisepcumem imeni leana Opanka
eyn. I pywescorozo, 4, m. Jlvsis, 79005, Vrpaina
e-mail: roksolana_roksa@i.ua

Andreychuk R. ANATOMICAL STRUCTURE AND DEHISCENCE OF THE FRUIT
IN CAMPANULA RAPUNCULUS L. The capsule in Campanula rapunculus is obovate, multi-
seeded, trilocular with triangular central column, and elongated bilobed placentas. It opens with
three pits in the upper portion of the fruit wall. Axicorns, the lignified strands of the septas, are
trapezium-shaped and located horizontally in the upper part of the fruit. Anatomical structure
and dehiscence of the fruit in C. rapunculus is similar to Campanula patula L., except the size of
sepals, location and shape of the axicorns.

IInomu npencraBuukiB pony Campanula L. — HIOKHI KOpOOOUKH, SIKi XapaKTepU3YIOTHCS
PO3KpHBaHHIM Ha Pi3Hiil BUCOTI 3a JOITOMOTOI0 aKCHKOPHIB, — JIOKAJIBHO 3€PEB’ THITNX AUISTHOK
HIepEeropoIOK 3aB’ 531, sIki B Mipy BUCHXaHHS IUIO/LY CKPYUYIOThCS, (POPMYFOUH MIBKPYIJIi OTBOPH Y
ctinmi 3aB’s131 (Konmakosckuit, 1995). Campanula rapunculus L. nanexuts 10 cexuii Rapunculus
L. (Fourr.) Boiss. pony Campanula ([Jpemmrora, 2013). [lani mpo BHYTPIIIHIO CTPYKTYPY
TIHENE 1 aHAaTOMIIO OIUIONHS, sSIKI BAXKIIMBI JUIs BCTAHOBIICHHS HANPSMIB €BOJIOIIT ILIOY,
3aJIMIIAI0THCS HeBUBYEHUMHU. 3pinuid iin y C. rapunculus — BUIOBKEHO-00epHEHOsIIIENONiOHa,
GaraToHaciHHa, peOpucTa, cyxa KOpoOoUKa, sika pO3KPUBAETHCS 32 JIOTIOMOTOI0 JIPIOHUX OTBOPIB
y BepxHill yacTuHi wioxy. JowxkuHa 3pinoro mwiony 0,7-1,2 cm, miametp 0,6 cMm. Yamonuctku
JIOBTi, BYy3bKOJIAHIICTHI, TIPH TUTO/i HarpasiieHi Bropy. CTiHKa IUI0My Ay’Ke TOHKA, B Hilf CHIIBHO
Bur sigeHi 10 KWIIOK Ha pajiycax JalroMUCTKIB i memocTok. Kopoboduka B mepepi3i TpUKyTHa,
TPHUTHI3/HA, 3 IEHTPATHFHOIO KOIOHKOI. Y BEpXHIM YacTHHI THI3[ 3aB’s31 HasiBHA JBOJIOTIATEBA
IUTalleHTa 3 3aKpydYeHWMH JIONATAMH, SKi 3BHUCAIOTH JIOHM3Y. [Hi3ma pPO3AUICHI TOHKUMH
TIePEeropoIKaMH, SKi B MiCIli IPUEAHAHHS aKCHKOPHIB BKOPOYEHi. AKCHKOPHH 3alfMaroTh JIMIIE
BEPXHIO YaCTHUHY IUIOAY, CIPSIMOBaHI Maii)ke TOPU30HTAJILHO, Ha TOMNEPEYHUX 3pi3ax MaroTh
(dhopmy Tparertii. 37epeB’ siHiIa TKAHWHA AKCHKOPHIB HE MPOIOBKYETHCS Ha CTIHKY 3aB’ 5131, TAKUM
YUHOM, B OIUIOJHI HEMAa€ MEXaHIYHUX TKAHWH, KPIM €JIEMEHTIB MPOBiTHUX MydKiB. CTPyKTypa
wiony C. rapunculus myxe monaioHa a0 crpykrypu mwiony Campanula patula L. (Auapeituyk,
2018). BigMiHHMMH € pO3Mip YaIIOIHUCTKIB, po3MileHHs 1 popma akCUKOpHIB, ski 'y C. patula
CIIPSIMOBaHI KOCO BrOpYy.

Aukacos Jl.

ITEPIIA B YKPATHI 3HAXIJIKA T'PUBA SKELETOCUTIS NEMORALIS A. KORHONEN
& MIETTINEN 3 HALIIOHAJIBHOT'O ITPYPOTHOI'O I[TAPKY «ME3UHCBHKUI»
Xapxiscorutl nayionanonuil ynieepcumem imeni B. H. Kapasina
matioan Ceoboou, 4, m. Xapkis, 61022, Ykpaina
e-mail: danil.achkasovl5@gmail.com

Achkasov D. THE FIRST IN UKRAINE FIND OF SKELETOCUTIS NEMORALIS
A. KORHONEN & MIETTINEN FROM THE NATURE NATIONAL PARK “MEZYNSKYT”.
Based on the study of micromorphology and nucleotide sequence of the ITS region rDNA, the
specimen CWU Myc AB 774 from Chernihiv region was identified by us as Skeletocutis nemora-
lis A. Korhonen & Miettinen.
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Skeletocutis Kotlaba & Pouzar (Agaricomycetes, Basidiomycota, Fungi) € nosoui
BEJIMKUM 1 MOLIMPEHUM POAOM TPYTOBHX rpubiB. BiH 00’€iHYye BUIU 3 po3npocTepTHMH abo
HaIliBpO3MPOCTEPTUMH, CBITIO3a0apBiIeHUMH (OUTMMHU, BOXPSHUMH, POXKEBUMH a00 JILIIOBUMH)
IUIOZIOBMMH TiIaMH 3 100pe BHpPaXEHHM CTepWJIbHMM KpaeMm. Ha piBHi mikpomopdororii pia
XapaKTepU3YETHCS IU- 200 TPUMITHYHOIO Ti(habHOI CUCTEMOIO Ta BiZICYTHICTIO UCTHU (€ JIHIIE
LUCTHIIONN); HOTO CHOPH TialiHOBI, BiJl HIMIIIHAPHYHOI 10 enincornonionoi ¢popmu. Cepen itoro
NPENCTABHUKIB € SIK KCWIIOTPOodHi, Tak 1 Miko(inbHI BUaH. 3rigHo 3 MoHOrpadieto “Poroid fungi
of Europe”, cranom nHa 2014 p. y €Bpori Oymno Bimomo 20 BumiB poxy Skeletocutis (Ryvarden,
Melo, 2014).

OcTaHHIM YacOM B CHCTEMATHIll rpUOiB JAeqalli JacTillle BUKOPUCTOBYIOTh MOJICKYIISIPHO-
TeHETUYHI METOU NOCITipKeHb. Sk npukian, y 2018 p. rpynoro Mmikosoris 0yio peBi3oBaHO BUJL
Skeletocutis nivea. Ha 0CHOBI aHaJi3y MOCHIJOBHOCTEH HYKJICOTHIB B 'eéHaX pUOOCOMAaIbHOL
JIHK (ITS-LSU) aBropamu 0yiio J0BEACHO, [0 HACIPAB/I [1€ BEIHKHI KOMILICKC CIIOPiTHEHUX
BUAIB. Y CBOill cTarTi BOHM omucand 13 HOBUX BUIB, cepen skux Skeletocutis nemoralis
(Korhonen et al., 2018).

Skeletocutis nemoralis XapakTepU3yEThCS OJHOPIYHHUMHU IUIOMOBHMHM TiJaMH, sIKI Maibke
MOBHICTIO PO3MpPOCTepTi 1O cyoctpary. CrepuibHUN Kpai Oasumiomu 100pe BHpaKCHHN
0COOJIMBO B peCyIiHaHTHIN YacTuHI. 3a0apBiieHHs Bapitoe Bij| 011010 200 KPEMOBOTO Y MOJIOIOMY
CTaHi JI0 TEeMHO-BOXpsiHOTO y crapomy. [lopu npi6Hi, (6—)7-8(—10) Ha mm. ['idanbHa cucrema
mumitagaa. basumiocropu (2,8-)2,9-3,2(—4,0)4(0,4-)0,5-0,6(-0,7) MxM. Po3BuBaeThcst Ha
CHJIbHO 3pyIHHOBaHil NepeBuHi, nepeBaxHo Fraxinus excelsior L. (Korhonen et al., 2018).

VY xoni ompautoBaHHsi 3paskiB, 3i0panux O. 0. AxynoBum 4-6 cepnust 2020 p. Ha
tepuropii HauionansHoro npupoaHoro napky “MesuHcbkuii” (Koponcbkuii p-H, UepHiriBcbka
0011.), Hamu OyJI0 BHSIBICHO HEBIIOMOTO TpeacTaBHUKa Skeletocutis nivea-KOMIUICKCY, SIKHI 3a
MakpoMop(doJIoriyHUMH O3HaKaMH J100pe BiIIOBiNAB JiarHo3y S. nivea sensu stricto, aie 3a
Mikpo-Mopdomnoriuaumu OyB noniouum no Skeletocutis percandida (Malen3on & Bertault) Jean
Keller ta S. nemoralis. 3a nocnigoHictio Hykieoruais ITS nisstaku prdocomansHoi JTHK Harr
3pa3ok 3 Mesuncekoro HIIIT BusiBuBes Ha 100% momiOHMM 10 THHOBOTO 3paska Skeletocutis
nemoralis A. Korhonen & Miettinen (https://www.mycobank.org).

CraHoM Ha 11eii yac S. nemoralis XapaKTepU3y€eThCSI HAHOUIBIIOW KUTBKICTIO 3HAXIIOK 3
kpain CkaHIWHaBII, ajle BUSABJICHHI TaKOXK Yy JEIKUX KpalHax LeHTpaibHol €Bporu, Benukiii
Bpuranii, ['aboui, Ipani ta Snonii (http://www.gbif.org; Korhonen et al., 2018). B YkpaiHi 0ys
3HalaeHui yuepiie. JlocmimKkeHuid 3pa3oK MepenaHo J0 HAyKOBOTO MIKOJIOTIYHOTO repOapiro
XapkiBChKOTO HalioHaIBHOTO yHiBepcutety iMeni B. H. Kapasina (CWU Myc) 3a Homepom AB
774.

Bbenaena 5., JIobinceka A.

JIOCJIIJKEHHS ITOCYXOCTIMKOCTI IIPEACTABHUKIB POJIY BEGONIA L.
B YMOBAX 3AXMIEHOI'O IPYHTY
Hayionanenuii 6omaniynuii cao imeni M.M. Ipuwxa HAH Ykpainu
eyn. Timipazescoka, 1, m. Kuis, 01014, Ykpaina
e—mail: yanal 00@ukr.net
Bielaieva Ya., Liubinska A. STUDY OF DROUGHT RESISTANCE OF REPRESENTA-
TIVES OF THE GENUS BEGONIA L. IN CONDITIONS OF PROTECTED SOIL. The value of
water deficit and the water—holding capacity of eight Begonia L. species were studied. The small-
est rate of water loss was noticed for species with specialized moisture storage organs growing
under harsh climatic conditions: B. dichotoma Jacq., B. hirtella Link and B. dregei Otto & Dietr.,
except B. venosa Skan ex Hook.f. The average level of water—holding capacity was exhibited
by B. obliqua L. and B. subvillosa Klotzsch. The lowest rate of water—holding capacity was ob-
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served in B. cucullata Willd. and B. mollicaulis Irmsch. In all studied species, the ratio between
accumulation and consumption of water varies considerably over the course of a year.

[Ipouecn HagXOmKEHHs, MEPECYBaHHS Ta BHUTPATH BOAM POCIMHHHM OpraHi3MOM
CKJIQJIal0Th BOIHMH OanaHc pociuH. J{ucOanaHc MiX HaJIXOMKEHHSIM BOIM /0 POCIMHHU Ta ii
BUTpaTaMH IPU3BOJUTS 10 BOIHOTO nedinuty. Boquuii nedinut Mae icTOTHHH BIUIHB HA IPOLIECH
(oTocuHTE3Y, 10 3HWXKYE NPOAYKTHBHICTH pociuH 3arayioM (Mycienko, 2001).

PesynbraTy Hammx OCIIDKEHb CBIT4aTh PO BUCOKY OBOJAHEHICTh TKaHWH JIMCTKIB YCiX
BUIIB OcroHiil. Y B. hirtella, B. mollicaulis Ta B. obliqua OKa3HUK OBOJAHEHOCTI BapilO€ B
mexax 60—70 % Bin cupoi macu. Y BuniB B. cucullata, B. dichotoma, B. dregei, B. subvillosa
ta B. venosa Bmict Bomu nepesuiiye 80 % (bemaesa, 2019). Lle cBiguuTh IIpo HasBHICTH Y
JIMCTKAX JIOCTaTHBOI JUIS KUTTEMISIIBHOCTI POCIIMH 3aI1acy BOIM 3a YMOB OpaKy BOJIOTH. AJKke y
JOCTIDKCHUX BUAIB OCTOHIH ermiiepMaibHa TKAHMHA BUKOHY€E (DYHKIIIFO 3aIracaHHs BOJIOTH, IO
Jla€ 3MOTY TIEPEKUTH HETPUBAJI ITEPIOH TOCYXH.

Bonmuuii gedinuT BHHWKAE BHACTIJOK IEPEBHINCHHS BHUTPAT BOOU HAa TpPaHCIHIpAaIliio
HaJ HAIXOKCHHSAM 3 IPYHTY, 0COONHMBO B Haibkapkimi mHi. Hacmigkn BogHOTO nedinuTty B
POCIMHHOMY OpraHi3Mi MOXyTh OyTH pi3HOMaHITHI. Bogauii medinuT Mae iCTOTHHIA BIUIMB Ha
pAa Gi3i0IOTIYHUX MPOLIECiB, IO 3HIKYE B LIJIOMY ITPOAYKTHBHICTE pociuH (Makapenko, 2013).

Hafipumnit 9ucinoBuil MOKa3HUK BORHOTO Aedimury 3adikcoBano y B. cucullata,
B. mollicaulis, B. obliqua ta B. subvillosa, sixi He MalOTh CIeEIiali30BaHUX OPTaHiB 3amacaHHs
BOJIOTH. 3a MIIKAJOK OI[IHKM NapaMeTpiB BOAHOTO PEKHMY BIJIOBINAE CEPEHbOMY PIBHIO
nocyxocriiikocti. HaliHwkuuii moka3HUK 3adiKcOBaHO y BHIIB, IO MalOTh CIielliaii3oBaHi
OpraHu 3amacaHss BoJioru: B. dichotoma, B. dregei, B. hirtella Ta B. venosa. 3a 1IKaao0 OLMIHKA
BOJIHOTO PEXUMY BiJIIIOBi1a€ BUCOKOMY PiBHIO HOCYXOCTIHKOCTI.

BonoyrpumyBalibHa 37aTHICTH BUKOPUCTOBYETHCS SIK OCHOBHHMH ITIOKa3HHUK CTIHKOCTI
POCIHH JI0 yMOB HecTadi BoJoru. BoHa XxapakTepu3yeThest IBUIKICTIO BOAOBIIa41 130JIbOBAHUX
mucTkiB. HailiMeHIIa MIBUAKICTE BTPATH BOIM JIMCTKAMH BiMiYCHAa Yy BHIIB, IO MAlOTh
CIIeLliaTi30BaHi OpraHM 3allacaHHs BOJIOTH 1 3POCTAIOTh B JKOPCTKUX KIIMAaTHYHUX yMOBax:
B. hirtella Ta B. dregei, 3a BUHATKOM B. venosa (TucTKoBHI CyKymeHT). [IpoMidkHE MOIOKEHHS
3aiiManmu  B. obliqua ta B. subvillosa, TUCTKOBa IIACTHHKA SKUX BKpUTA TPUXOMaMH, a
MIPOANXOBI KIIITHHU 310paHi y Kiactepu. HaifHImK4i MOKa3HUKHN BOJIOTOYTPUMYBaJIbHOI 3MaTHOCTI
cnocrepiranucsy B. cucullata ta B. mollicaulis, TicTKOBa INTAaCTHHKA SIKUX T'OJIA, TPOANXH 310paHi
y KJIacTepH. 3a MIKaJIOI0 OLIHKU BOJHOTO PEKUMY MOKA3HUK BOAOYTPHUMYBAJIbHOT 31aTHOCTI BCIX
MOJIEJIbHUX BHJIIB BIJINIOBIJIa€ BUCOKOMY Ta CEPEJHBOMY PiBHIO NOCYXOCTIHKOCTI.

BcTaHoBiI€HO, 1110 Y MiCLISIX IPUPOJHOTO 3pOCTAHHS JUTS JOCIIPKEHUX BUIB XapaKTEPHOIO
O3HAKOI0 € HasBHICTh INEPiOJiB HecTayl Ta HAKONWYEHHS BOJOTH. Y BCIX MOJAEIBHUX BHUJIB
CIiBBiJHOILIEHHS MiXK HaJIXOJDKEHHSIM 1 BUTPATaMH BOJIOTH CYTTEBO 3MIHIOIOTHCS POTATOM POKY.

Boiiuyk C.

BITAJIITETHA CTPYKTYPA TTOITYJIALIHN
MUSCARI BOTRYOIDES (L.) MILL. (ASPARAGACEAE JUSS.) B YKPAIHI
Yepniseyvkuil HayionanvHutl yrieepcumem imeni I0Opis @edvkosuua
eyn. eovkosuua, 11, m. Yepnisyi, 58022, Yrpaina
e-mail: svitlanabojchuk95@gmail.com
Boichuk S. VITALITY STRUCTURE OF MUSCARI BOTRYOIDES (L.) MILL. (4S-
PARAGACEAE JUSS.) POPULATIONS IN UKRAINE. Vitality structure of eight M. botryoides
populations are studied. Vitality of M. botryoides individuals is determined by the following fea-
tures: first leaf length, bulb width, inflorescence length, number of flowers in the inflorescence.
Medium vitality individuals dominated in most populations. According to the vitality structure,
six populations are prosperous and two are depressed.
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BiraniTeTHa CTpYKTypa AEMOHCTPYE CITiBBITHOIICHHS B IOMYJIALISAX OCOOMH Pi3HUX KIIACiB
KHUTTEBOCTI. [liJ] KHUTTEBICTIO PO3YMIIOTh OIOTHYHO 3yMOBIIEHY pPi3HOSAKICHICTH OCOOWH, BiX
SIKOT 3aJIEKUTH peali3alis POCTOBHX 1 MPOMYKTUBHUX IPOIECIB, €(PEKTHBHICTh BUKOPHCTAHHS
pecypciB i CTIHKICTB [10 Aii CTpecoBUX YMHHUKIB. OcOOMMBOT Bard Taki MOCIiKECHHS Ha0OyBalOTh
TIiJ] Yac BUBYEHHS PiAKICHHUX i 3HUKAIOUNX BUMIIB, OMHUM 3 SIKUX € Muscari botryoides (L.) Mill.

M. botryoides — cepeqHBO-TIBICHHOEBPOIICHCHKII BU/I, TIOIINPEHUH y KpaiHax KaBkasy,
Hentpanproi Ta [liBgerno-Cxignoi €Bporu. s Ykpainu 1€ pigKiCHUA, CHASMIYHIA TaKCOH,
SIKUH TiepeOyBae Ha TMIBHIYHO-CXIIHIA MEXi apeairy, 3aHeCEeHHAHN 10 TPEeThOTro BHIAHHS «UepBoHOT
kauTH Ykpaiam» (2009) 3 mpHpOIOOXOPOHHHM CTAaTyCOM <«3HHKAIOUHID;, TPAIUIIETHCS Ha
3akapnarri Ta [lepenkapmarti.

JocnimKkeHHs TPOBOAWIM TPOTATOM IOIBOBOTO ce30Hy 2019 p. y 8-mMm momymamisx
M. botryoides (Ilomynsmis I — [Bano-®pankiBcbka 0071., CHATHHCHKHIA p-H, OKOIL. ¢. BUIIHIBKa,
ypouue «bepesn», myku; [Tomymsis 11 — IBano-®pankiBchka 001., CHITHHCHKHUI p-H, OKOJ. C.
KpacrocTasri, 6oTaHiuHa TaM‘ITKa MPUPOIH MiCIIEBOTO 3HaYeHHA ypounile « CHBYIIbKa OUTay,
myxkw; Homysmis 111 - IBano-®pankiBcrka 0011, [oponeHKIBChKHI p-H, 0koII. ¢. [IpodabuH, my4dHO-
crerioBi cxwnm; [omymsmis [V — IBano-®pankiBebka o01., [amumpkuii p-H, okon. c. [lomimms,
ypoune «Ilon6m», myku; [Tomymsris V — YepHiBernpka 0611., CTOpOKUHENBKHN p-H, MiBHIYHI
okon. ¢. Kocrunmi, mpaswmii 6eper moroky Jlymin, ypounme «3a Byumoro», mykw; Ilomymsmis
VI — 3akapmarceka o011., TI9iBCHKHIA p-H, OKOJ. CMT ByIITHHO, BTOPHHHI YTpyIIOBaHHS 3 Robinia
pseudoacacia; Tonynsmis VII — 3akapmarceka o0m., Ts4iBCBKUiE p-H, OKOM. cMT. BymTuHO,
ypouuiie «Mogapkay, po3pimkeHnid piBHUHHAN KyOoBuit Jic; [lomymsmis VIII — 3akapmarchka
obmacTs, BuHOTpamiBCEKHI p-H, MIBICHHA OKOII. C. XOJIMOBEIh, 00TaHIYHHI 3aKa3HUK MiCIIEBOTO
3Ha4YeHHS «XOJIMOBEIIbKa ropay, IyOOBHH Jic).

BitanmiTeTHuii aHami3 MOMyNANi MPOBOOMIM 3TiTHO 3 METOTUKOIO PO3POOICHOIO
10. A. 3n06iaum Ta momoBHeHOIO A. P. [mGipaiaum (3mo6in, 1989; Nmbupaux, UmMypaToBa,
Kupnaosa, 2005). Craructuyay 00poOKy TaHIX IIPOBOIMIIA 3 BUKOPHCTAHHIM Iporpam Microsoft
Exel 2016 3a 3aranmpHONpHitHATAME MeTOnuKamu (3aiines, 1973; Jlakua 1990).

3rigHO 3 pe3ynbTaTaMH JOCTIKSHHS, 0 YHcia O3HAK, SKi IETepPMIHYIOTH BIiTAIlITET
ocobuH M. botryoides HanexxaTb: JOBXKHUHA |-T0 TUCTKA, UPUHA UOYITUHA, JOBKAHA CYIBITTS
Ta KUTBKICTh KBITOK y CYIBITTi. Y OUIBIIOCTI JOCIIIKYBaHUX MOMYIIIIN JOMIHYIOTE OCOOMHH
CEePEeAHbOTO PIBHA JKUTTEBOCTI, IO CBIMYHTH IMPO BIZHOCHO HH3BKY BHYTPIIIHHOBUIOBY
KOHKYPEHIIi10. 3a BITAIITETHOIO CTPYKTYPOXO 6 3 8§-MU MOMYIISAIIHA BiATIOBIAAIOTH MPOIBITAIOIOMY
SIKICHOMY THITY, a 1Bl — JeTPECUBHOMY. 3TiHO i3 MMOKa3HUKOM |q HaliBUIIUiI piBEHb JKUTTEBOCTI
xapakrepHuid s nomysimiid 111, V ta VIII (Iq = 2,00, 2,28, 2,28 BinnmoinHO). HaitHmxgmii
Bitamiter BractuBuil monymimism IV ta VII (Iq = 0,85, 0,89 Bignosiguo). s omHO3HAYHUX
BHCHOBKIB IIIOJI0 BIiTATITETHOI CTPYKTYpH JOCIHIDKYBAHUX TIOMYJALiH 1 MPOrHO3yBaHHS IXHBOL
JUHAMIKH B MaiiOyTHPOMY HEOOXiTHIIA MOAATBIINN MOHITOPHHT.

Bopucenko T., Jlumap B.

3HAXIJIKU HIUPEJIOITHUX TPUBIB 3 TEPUTOPIT HALIIOHAJIBHOI'O
[IPUPOJIHOI'O IAPKY «SIBOPIBCBKUIT» (PO3TOUYS, YKPATHA)
Xapxiscokutl nayionanonul ynieepcumem imeni B. H. Kapasina
matioan Ceo600u, 4, m. Xapxis, 61022, Yxpaina
e-mail: danil.achkasovl5@gmail.com

Borisenko T., Lymar V. THE RECORDS OF CYPHELLOID FUNGI FROM THE TERRI-
TORY OF THE YAVORIVSKY NATIONAL NATURE PARK (ROZTOCHCHIA, UKRAINE).
Brief characteristic of cyphelloid fungi — a little-known group of fungi and information about 7
species are given. The work combines literature data, as well as the results of processing her-
barium specimens collected by Dr. O. Yu. Akulov in October 2019.
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Hudenoinu (cyphelloid fungi) € ogHi€ro 3 MamogOCTIKEHNX )KUTTEBUX (popM OaznmieBUX
rpubiB (Basidiomycota R. T. Moore). Born xapakrepu3yoThCs IpiOHUMH YamIornoxiOHUMHU,
J3BOHOMOMIOHNMH 200 TPyOYaCTUMH IUTOZOBAMH TilaMH 3 TJIaIeHBKUM a0 CKIaq4acTHM
rimenodopom. Ixni po3mipu 3a3Buuaii BapitoroTs Bia 0,2 10 10 MM, X0U y OKPEMUX IIPEICTABHHUKIB,
T. 3B. TTOJinm}eoiiB, 3pOCTaOThCA y OLTBII 3a po3MipoM cTpykTypu. OCHOBHUM CyOCTpaToM,
SIKUA BOHU KOJIOHI3YIOTh, € POCIHHHI PEIITKH, IEPeBaXXHO AepeBrHA. Ha BiAMiHY Bix momiOHIX
3a MOp(OJOTi€r0 MIOAOBUX TiT AMCKOMIIETIB, IUIOAOBI Tila mudenoimiB 3a3Bu4ail oOepHEHi
TiMEeHieM OHU3Y, IO € HeOOXiTHIM JJIs BUBUIbHEHHS ix 6asunmiocnop (Lxssme, Petersen, 2019).

CrpusTnuBuii, AOCTaTHRO M’AKHWHA 1 BoJOTiM kiimar Po3rouds Ha T Pi3SHOMAHITTS
NPENCTABICHUX POCIMHHHUX YIPYyNOBaHb, 3yMOBHB PO3BHUTOK Yy MEXKax BiIHOCHO HEBEIIHMKOI
Teputopii 3HauHOTrO OiopizHOMaHiTTA. CraHom Ha 2015 pik Ha Teputopii Posrowus Oymo
3apeectpoBano 1620 BuaiB rpubiB. Ane gorenep ykpaiHcbka uyactuHa Po3rouusi 3a piBHEM
JOCITI/PKEHOCTI MOCTYHA€EThCs OJILChKIH. 3HAYHOIO Mipolo 11ie cTocyeThes i SBopiBcbkoro HITII
(Koztowska et al., 2015 (Part I) Koztowska et al., 2015 (Part II)).

SIBOpPIBCHKHMI HalliOHAJIBHUHM MPUPOJHHUN MapK pO3TAIIOBaHMH y LEHTPaJbHIA YacTHHI
VYkpaincekoro Posrouust Ha Tepuropii SIBopiBcbkoro i JKOBKiBChKOro paiioHiB JIbBiBCBHKOT
obnacti. Ha miBneHHOMY 3axoil BiH MEXye 3 INPUPOJHHMM 3amoBiiHUKOM «Po3rouus», Ha
cxXolmi — 3 perioHadbHUM JanmmapTHUM mapkom «PaBchke Po3rowus», a Ha miBHOWI — 3
SBOpIBCHKUM BiliCEKOBHM MOJITOHOM. Ha TepuTOpii HaIliOHATHHOTO MApKy MPOJITae Meka Mixk
MupoxomucTasarME Jicamu Ta JlicocTernoM. 3 MiBASHHO-CXiTHOI YaCTHHOIO ITApKy 30iraeThbes
Tonoruwmit €Bporneiicekmii Bogoain (Lymusak, Caska, 2009).

VY xomi omparroBaHHA 3paskiB, 3i0panux O. 0. AxymoBum 27-28 >xoBtHi 2019 p. Ha
teputopii HamioHanesHOTO MpHpogHOTO MapKy «SIBOpiBCHKHMID» Hamu Oyli0 BH3HAYEHO 4 BHIH
udenoinaux rpubis: Crepidotus pallidus (Berk. & Broome) Knudsen, cun. Pellidiscus pallidus
(Berk. & Broome) Donk (Ha nmepesuni Fagus sylvatica L.), Henningsomyces candidus (Pers.)
Kuntze (Ha nepeBuHi Betula pendula Roth. Ha MepTBuX miIonoBUX Tinax Fomes fomentarius
(L.) Fr.), Merismodes confusa (Bres.) D.A. Reid (ua nepeBuni Betula pendula Roth., a Takox
Ha ctpomax Diatrype bullata (Hoffm.) Fr. na meptBux rinkax Salix caprea L.) Ta Resupinatus
poriaeformis (Pers.) Torn, Moncalvo & Redhead (na nepeBuni Fagus sylvatica L.). KoaeH 3 nux
BUIB paHile He OyB BUABIEHUI HA TepuTOPii Po3Touus.

Y mompoBux HoTatkax O. FO. AxymoBa Takox 3HAUUTHCA momninudenoin Schizophyllum
commune Fr. llett Bux panime Bxe OyB 3apeecTpoBanuil B YKkpaiHcbkoMy Po3Toudi Ha AepeBHHI
Oyka, rpaba Ta Bepou (Kozlowska et al., 2015 (Part I)). 3a manmmu miTeparypu 3 YKpaiHCEKOTO
Po3Touust Takox Bimommit Bun Merismodes connivens (P. Karst.) Knudsen (Ha nepeBuni Fagus
sylvatica L.), Ta Schizophyllum amplum (Liiv.) Nakasone (Ha rinkax Populus tremula L.), sixi He
oyuno BuseieHo Hamu (Koztowska et al., 2015 (Part I)). Ctanom Ha 11eii yac cymapHO Ha TEpPUTOPIi
VYkpaincekoro Po3rouus Bigomi 7 BuaiB nudenoinHux rpudis.

Bouaxkorpy6 K., OninuoBa A.

MOP®OJIOI'TYHA il AHATOMIUHA BYJOBA TVIOAY
PHILADELPHUS CORONARIUS L. (HYDRANGEACEAE)
Jlvsiscokutl HayionaneHull yrieepcumem imeni leana Opanka
syn. I pyuwescokozo, 4, m. Jlvgie, 79005, Yxpaina
e-mail: ksenia.volkotrub@gmail.com
Yolkotrub K., Odintsova A. MORPHOLOGICAL AND ANATOMICAL FRUIT
STRUCTURE IN PHILADELPHUS CORONARIUS L. (HYDRANGEACEAE). In our study we
revealed that placentation in Philadelphus coronarius is axile below and parietal above, seeds are
about 164 in a fruit. Lignified parenchyma composes inner layer of fruit wall and septa. Fruit de-
hiscence proceeds in basipetal direction, consistently by dorsal, ventral and septicidal slits. After
dehiscence, external parenchymatous layer of fruit wall splits and falls down.
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TInogm € mikaBUM JUIst JOCHIKEHHS OO0 €KTOM, OCKUIBKM BOHHM BIANOBIZAOTH 3a
TIOITUPEHHS HAMAIKIB 1 MICTATH 6araTo Ba)KIIMBUX Ta CHEIH(IYHIX IS I[HOTO O3HAK, IKi MOXKYTh
CBIIYUTH TIPO €BOIIOINHMNA NIIIX neBHOTo BuAy. Camosuit sxacMuH (Philadelphus coronarius
L.) ciouatky HanmexaB 1o ponuHu Saxifragaceae nigknacy Rosidae (bopnzinoBcekui, 1953), a
Ternep WOTo 3alTy4JaroTh 10 ponudu Hydrangeaceae minknacy Asteridae (APG 111, 2009; MocsikiH,
2013), mo CBigYUTh MPO HENOCTATHIO KITBKICTh MOP(OJIOTIYHUX Ta aHATOMIYHUX JTOCIiIKEHb,
SIKi O y3rOIKyBaIHCS 3 MOJIEKYISIPHO-(LIOTeHETHIHAMH TaHUMH. MeToro Hamioi pobotu Oyio
3’sCyBaTH 0COONMBOCTI BHYTPIMIHKOI OynoBu mwiony Philadelphus coronarius, yTOYHUTH CTIOCIO
PO3KpHBaHHS Ta CTPYKTYpY otutonHs. Philadelphus coronarius IpupoAHBO OMMPEHUH HA MiBIHI
3axigroi €Bpony, y Mamiit Azii Ta Ha KaBka3i (AkcenoBa, 2000); B YkpaiHi TparuiseTbes JIHIIe
B KynbTypi. Lle xymr 1o 3 M 3aBBHUIIKHK 3 OLTMMH apOMaTHUMH KBiTaMH, sIKi 310paHi y CYIBITTS
katuns (Idumanacekuit, 1954). [lnixn — xopoOouka, HACIHHHU € OPiOHUMH i YHCICHHUMH
(bopmzimoBepkmii, 1953). JocmimKkeHHS MPOBOAWIA Ha IDIOAAX, 310paHUX Ha PI3HUX CTafisx
IUIOOHOIICHHS y M. JIBBIB Ha Byi. [IparomaHoBa. 3aCTOCOBYBAJM TaKi METOAW: BUTOTOBICHHS
THMYACOBHX IIPEMapariB, TICTOXIMIYHI METOIH, CBITIIOBa MIKpPOCKOIIiA, OMHUCOBa Mopdooris,
uudposa pororpadis.

KopoOouka HamiBHIKHS, IPSIMOCTOSYA, IOBEPXHA KOPOOOUKH € Tojor0. Croyarky Ui
TTOBHICTIO 3€JICHUN, M’ SICHCTHI, 3 9aCOM 3MIHIOETHCS O KOPHYHEBOTO i CTa€ NepeB’ THUCTUM.
Ha modaTKy IIONOHONICHHS OLBITHHA 1 THYMHKU OIAJAlOTh, CTOBITYMK OMNAJa€ ITi3HIIIE,
il 4Yac pO3KpHBaHHS IUIOAYy. YaIONMCTKH BCHXAIOTBCS 1 ONQJAIOTH ICIS PO3KPHBAHHSA
wioxy. Po3kpuBaHHS TUIOAY TOYMHAETHCS 3 HOro BepXiBKW. CTOBIYHUK PO3IIEILTIOETHCS Ha
YOTUPHM YaCTHHKH 1 omajae, 3ajMIIAEThCs TUIBKH Horo ocHoa. Ha momepedHoMy mepepisi
MH CIIOCTEpITajy, MO 3aB’sI3b € YOTHPHUTHI3AHOIO, IDIAICHTAIS [EHTPAIbHO-KYTOBa BHH3Y i
napieranbpHa 3BepXy. Y THi3IaxX IUIOAY 0araTo HaCiHUH KOPHYHEBOIO KOJIBOPY BY3bKO-OBAJIBHOT
(¢opmHu i3 3arocTpeHUMH KiHIIMH. BCTaHOBIIEHO, MO KUNBKICTh HACiHHWH y momi 125-215, y
cepenaboMy 164 HacinuHm. Peaxtis Ha 31epeB’ sHIHHS 3 (PIIOPOTITIOIIMHOM 1 COJITHOKO KHCIIOTOIO
MiATBEPIKYE, IO BHYTPIMIHIA mIap OImIogHs (OPMYEThCS 3AEPEB’SHUION TKaHUHOIO, KA
TIOBHICTIO OTOYYE THi3Ja i MepeXoauTh Ha neperoponku. [leperoponku miony € ayxe TOHESHbKI,
B HUX € JIBi CMYKKH CKIIEPEHXIMH, a B CEPEANHI — He3IepeB’ siHiIa MapeHxiMa. My BUSBIIIH, IO
HA PaHHIX CTaJisAX PO3BUTKY ILUIOAY AOp3albHA IILIHHA POPMYETHCS Y MEXaHIYHOMY IIapi HABITH
TOJIi, KOJTM 30BHIITHIH map mie niiwid. ToOTo po3pHB CTIHKH IUTOAY BiOyBAa€THCS HE TITBKH 3BEPXY
JOHU3Y, ane i 3icepenuHr Ha3oBHI. Croci® po3KpHBaHHA IUIOLY KOMOiHOBaHWU. Jlop3aimbHe
PO3KpHBaHHS BiAOYBAE€THCS MO CEPETHIM KM IUIoxonucThKiB. [1in 9ac po3KpUBaHHS IUIOLY
CTYJIKH BIIXHIISTIOTHCS HA30BHI Ta pO3XOIATHCS OTHA BiJT OHOI y IEHTPI 10y, TOOTO BiOyBa€eThCs
PO3KpUBAHHS IUIOLY B3IOBK BEHTPAIbHHX IIBIiB. J(Op3ajbHi MIIIMHA POIOBKYIOTECS TUIBKH J10
CepeAMHH IUIONY, a Jaji HOYMHAETHCS CENTHLIUIHE PO3KPHUBAHHS, IIPU SIKOMY CTYJIKH IUISTHCS
Ha Bl TIOJIOBUHKH Y IDIOMIMHI meperoponku. Ili3Hime BinOyBaeThcs po3MIapyBaHHS OTLIONHS:
30BHIIIHIN MapeHXIMHUH IIap OIUIOAHS OTajae, TakK IO IUTiJ 3MEHIIYETHCS B AiaMETpi Ta CTae
cBiTo-0ypum. 3a Kagenom (1965), g Philadelphus coronarius po3KpUBA€THCS CEITUIIUIHO-
JIOP30BEHTPAIBHO, IO MiATBEPDKYIOTH 1 JOTIOBHIOIOTH HAIIIl JaHi 3 aHATOMIi OTIIIOIHSI.

I'aagnubka H., 'onuapenko B.
AJIBEHTUBHI BUJIU 3AJII3HUYHMUX KOJIIM MICT JIPOTOBHMYA I TPYCKABIIS

Jlvgiecokuti Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: senechyn@gmail.com
Halytska N., Honcharenko V. ADVENTIVE SPECIES OF THE FLORA OF RAIL-
WAYS OF DROHOBYCH AND TRUSKAVETS CITIES. The distribution of 37 adventitious
species of the railways of Drohobych and Truskavets, belonging to 37 genera and 19 families,
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was established. The dominants on the tracks are Galinsoga ciliata (Raf.) S. F. Blake, Lolium
perenne L., Trifolium repens L., Erigeron anuus L.

3ai3HUYHI IUIIXH 3 TPUIETIIMMU TEPUTOPISIMH € OCepeIKaMHt pyJiepalibHOT pOCIMHHOCTI,
KOPHJOpaMH aHTPOIIOTEHHOI'O MOLIMPEHHS BB POCIHH i Mirpauii aJBEeHTUBHHUX iHBa3iitHHUX
Oyp’siHiB (Apenbesa, 2017). ®nopa 3a1i3HUYHUX AOPIT BiAirpae BaKIUBY poib y (GOpMyBaHHI
perioHasbHOT (DIIOpH, TOMY BUBYEHHS IILOTO THITY (JIOPHM MAa€ Ba)KJIMBE 3HA4YCHHS (3BATIHIIEBA,
2013).

JocnimkeHHs alBeHTUBHOI (JIOpY IPOBOJMIM B 30HI 3aJI3HUYHUX KOJNIN 1 Ha MPUIIETIINX
TEpUTOPIsX MpoTAroM BereramidHoro mepioxy 2019 ta 2020 poky. BumoBy inentudikariiro
MIPOBOMIIN 32 «BU3HAYHUKOM BHIIMX pOCIUH Ykpainnm» (1987). AHaii3 agBEeHTHBHHUX BHIIIB
nipoBomIH 3a Kinacudikauiero 5. Kopnacs (Kornas, 1968) 3 nonosaenusimu B. B. IIporononosoi
(ITpotomomosa, 1991).

3a pesyabTaraMHM BJAacHHX MONBOBHX JOCII/UKEHb BCTAHOBJIEHO NOMIMPEHHS 37
a/IBEHTUBHHUX BUJIB Ha TEPUTOpIi 3alli3HUYHMX Kot y micrax [Iporo6uu i Tpyckasenp, 1o
Hanexarb 10 37 poniB i 19 ponuH. BusBieHo, Mo HaWOiNbIIA KUTBKICT BHIIB HaJekKaTh 10
ponuHu Asteraceae (9 BuniB) ta Poaceae (5 BuaiB). IHIII poauHM IpeACTaBiIeHI HEBEIUKOO
KUTBKiCcTIO BUAIB. JloMiHAHTAMU cepell BUSBICHUX aJIBCHTUBHHUX BUJIB Ha Koumisx € Galinsoga
ciliata (Raf.) S. F. Blake, Lolium perenne L., Trifolium repens L., Erigeron anuus L.

3rinno 3 kinacudikaniero S. KopHacs, 3a 9acom 3aHECEHHs cepell aJBEHTHBHUX
BUJIB IIEpPEBAXAIOTh KEHO(ITH, AKI HaNiYyloTh 26 BHIIB. Apxeoditn o0’e€aHyoTh 9 BHIIB,
eBkeHo(diTH — 2 Buau. 3a criocoboM Mirparii nepeBaxarors kceHoditu — 10 BuaiB, eprasioditu
Ta aKyITIOTO(MITH CTAaHOBIIATH IO 6 BUIIB. 3a CTyIIEHEM HaTypalliallii nepeBaxaloThb eneko(iTH —
26 BuziB. ArpiodiTn HaNiYyIOTh 7 BUIB, KOJOHOMITH - 4.

VY cknazi ¢uropy 3ai3HUIB JOCTIHKYBaHUX MICT cepell IirpoMopd nepeBaxaroTb pOCINHA
MIOMIpHOTO 3BOJIOXKEHHs (Me30¢iTH; kcepomesoditn), X Hamiuyerbes 31 Bua. IlocyxocTiiiki
pociuuu (kcepoditu; Me3okcepodiTH) mpeacTaBiaeHi 6 BUnaMH. 3a BHOAIIMBICTIO 10 IPYHTY
repeBakae HaOUIbIIA KITbKICTh BUIB POCIUH cepell Me30TPOdiB.

3a xurTeBUMH (popMaMu cepell aJBEHTHBHUX BHIB y CKiaai (ropu 3alli3HULB MICT
Jporobuua i TpyckaBiyt nepeBaxkatoTh reMikpunToditu i repodiru. Lle moxe OyTu 1oB’s3aHe 3
AQHTPOIOTI€HHUM HaBaHTAXXEHHSM 1 TpaHC(HOPMaIi€lo TEPUTOPI, @ TAKOXK 13 MOCTIHHUM JIOIIISIOM
32 TEPUTOPIEI0 HABKOJIO 3aTI3HUYHUX IIUISAXIB, HASIBHICTIO €(EKTy IMOCTIHHOTO CKOIIYBaHHSI.

Tapoys /.

CYYACHUI CTAH JOCIJPKEHOCTI MIKOBIOTH 3AITPOEKTOBAHOI'O
HAIIOHAJIBHOT'O ITPUPOJHOT O IMTAPKY «I3IOMCBHKA JIYKA»
Xapxiscorutl nayionanonuil ynieepcumem imeni B. H. Kapasina
matioan Ceoboou, 4, m. Xapkis, 61022, Ykpaina
e-mail: garbuz.dmytriy99@gmail.com

Harbuz D. CURRENT STATE OF MYCOBIOTA STUDYING OF THE PROJECTED
NATIONAL NATURE PARK «IZIUMSKA LUKA». The projected National nature park «Izium-
ska Lukay is situated in the Izium district of the Kharkiv region of Ukraine. At this time, only 294
species of fungi have been registered there (mostly aphilophoroids). Iziumska Luka needs much
more attention of mycologists, as many systematic and ecological-trophic groups of fungi in the
park still remain completely unexplored.

I3romcpka Jlyka € miHHUM ocepenkoM OiOopi3HOMAHITTS Ha MiBAHI XapKiBChKOi 00macTi.
Jlicu I3rommumeN copmysammcs Ha Mexi Jlicoctemy i cremy, sika B I MICIIEBOCTI YMOBHO
BH3HaYaeThes piunmmeM p. CiBepebkwuii inens. [lepmi cripoOu 30epertu mi TepuTopii 3podieHo
B 1937 p., konm Oyn0 3aCHOBaHO MPUPOTHHHA 3aMOBiTHUK «YepHEUdHHa) IUIOMEI0 OIH3BKO 22
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THC. Ta, 1110 TpoicHyBaB 10 1951 p. HactymHoro cripoboro Oyino 3acHyBaHHs y 1984 p. 4oTHPHOX
nam’sITOK TMPUPOIH, 3arajbHa IUIOIIa SKux cTaHoBwia jumie 102 ra. Y 2003 p. Ha Tepuropii
I3tomchKo1 JIyku Oyiio CTBOpEHO OHOMMEHHHI perioHanbHIH JIaHadTHU napk Ha o 2560
ra, Ky norim 30inbmmiu 1o 5002 ra. Hapa3i Beaerbcs akTuBHA poOOTa 3 HaJaHHsI il TepUTOpii
crarycy HaiioHaapHOro mpupoaHoro napky 3 miorieto 22958 ra. Cripoou BKITFOYCHHS [310MCBKOT
Jlyku 1o unciia 00’ €KTIB PUPOJHO-3aM0BIAHOTO (hOHTY 3arajibHOJAEP)KaBHOIO 3HAYSHHS, Ha TJIi
HiATPUMKH 3 OOKY MICLI€BOi TpOMa/iv, BUKJIMKAIOTh CYIIPOTHB 3 00Ky MHUCIMBCHKHX IOCIIOJapCTB
i I «I3tomepkuii microcn» (Opaunens, Akynos, 2012; Bitep Ta iH., 2019).

BuBuenns miko6ioTn I3tomcbkoi JIyku Oyno posmnouaro suie y 2007 p. criiBpoOiTHUKaMK
kadeapu Mikosorii Ta ¢iroimyHosorii 6iomoriuHoro dakynsrery XHY imeni B. H. Kapasina.
[IpoBeneHi HUMH AOCHTIHKEHHS Oyl 30CepeDKEH] B epiny depry Ha adimodopoinHux rpubdax
(Opnunerp, AkynoB, Yciuenko, 2012; Savchenko et al. 2021). ¥ pesynbrari ompairoBaHHs
JITEepaTypHUX JpKepen i HeomyOnmikoBaHux MmatepianiB ¢yHrapito CWU MYC Hamu Oyno
BCTAHOBJICHO, 10 CTAaHOM Ha I 4ac Ha TEpUTOpil 3alPOEKTOBAHOIO HALlIOHAIBLHOTO MapKy
«I3tomcpka Jlykay BusiBneHo 294 Bugu rpu6iB. Cepen Hux 212 € npencTaBHUKaMu BT
Basidiomycota (mepeBaxuoro adinodopointux), 80 — Ascomycota (repeBakHO KOpoTpodhu) i
JIUIIe 2 BUAX HAJISKaTh 10 Bigaiay Mucoromycota.

Bapro 3a3HaumTH, 1O Tix Yac 3icTaBieHHS pi3HOMaHITTA adinodopoiniB Tepurtopis
3alPOEKTOBAHOTO HAIIOHAIBHOTO MapKy He TMOCTYNA€eThCs BKE HasBHUM B  YKpaiHi
HNPUPOJIOOXOPOHHUM TEPUTOPISIM 3arajbHOACPKABHOTO 3HAUEHHsS, L0 3HAXOASTHCS MOPYY:
HIIT «CsaTi ropr» Ta YKpalHCBKOMY CTEIIOBOMY HPUPOJHOMY 3allOBIIHHUKY. AJle MyCHMO
KOHCTaTyBaTH, L0 JOTENEep PapuUTeTHA CKJIAJ0Ba MIKOOIOTH MapKy JOCHIPKeHa 3HA4HO Tipliie,
HIXK PiAKICHI POCJIHMHY 1 TBAPUHH.

Mu BBaXkaeMo, 1110 [3tomMmcbka Jlyka norpedye 3Ha4HO O1TbI1OT yBaru MiKOJIOTiB, OCKIIbKH
0arato CHCTEMaTHYHUX 1 €KOJOro-TpoiyHMX Tpyn MapKy AOCI 3alMIIAOThCs aOCOJIIOTHO
HeJoCTiPKkeHnMH.  J[0J1aTKOBl  TOCHIDKEHHsT 1€l TepuTopil € Ba)KIMBUMHU JUIS CTBOPEHHS
HAalliOHAJILHOTO MAapKy Ta NPOBEACHHS HOro (yHKIIOHaIbHOTO 30HYBaHHSI.

I'ykiauscbka A., @enbbada-Kirymuna JI.

J10 BUBUEHHS JIYUYHOI POCJIMHHOCTI BOPXKABCHKOT'O
I'TPCLKOI'O MACUBY (YKPATHCBHKI KAPITATU)
JIBH3 « Yotcecopoocvkuil HayioHanbHull yHieepcumemy
ni. Hapoona, 3, m. Yorceopoo, 88000, Yxpaina
e-mail: kaf-botany@uzhnu.edu.ua

Huklyvska A., Felbaba-Klushyna L. TO THE STUDY OF MEADOW VEGETATION
WITHIN THE BORZHAVSKY MOUNTAIN MASSIVE (UKRAINIAN CARPATHIANS). 43
phytosociological releves were made. They were carried out in 2019-2020 within the altitudes
of 1100-1560 m above sea level. Six syntaxons of the association level, which belong to three
classes, four orders and six unions, have been identified. Most of them are given for the Eastern
Beskids in previous publications. For the first time, associations are given for the Borzhavsky
massif: Crepido mollis-Agrostietum capillaries Ruzi¢kova 2004 and Deschampsio-Festucetum
rubrae Sapegin 1986 . Their communities occur at altitudes of 1050-1100 m above sea level.

¥V 3B’513Ky 3 IMOBIpHOIO IEPCTIEKTHBOO OCBOEHHS BUCOKOTipHUX YK [Tos10HMHCBKOTO XpeOTa
Vkpaincbkux Kapnar BUHMKIa HEOOXiMHICTH 3’sICyBaTH Cy4acHHH CTaH Jy4HUX (iTOIEHO3IB,
pPO3TAIIOBaHUX BHINE MEXIi JICy, Ta 3allo4aTKyBaTH MOHITOPHHI' IXHIX 3MIiH IiJ BIUTMBOM
CYKYITHOCTI THPHUPOAHMX Ta aHTponoreHHUx ¢akropiB. Jlyuyna pociuHHIicCTE BopikaBchKoro
MacHBY JI0 ChOTOJIHI He OyJia MpeaMeTOM OKPEMHUX JOCIIKEeHb, OJJHAK ()parMeHTapHI BiJOMOCTI
mono il CHHTaKCOHOMIYHOTO CKJIaay HaBomsAThCs y mpani K. A. ManunoBcekoro ta B. B.
Kpiuganynris (Manunosebkuit, Kpiudanymiit, 2002). ExcrieaniiiHuMu JOCTIDKEHHAMH, SKi
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npoBofuircs Brpoaork 2019-2020 pp. OXOIUIEHO BUCOKOTIpHI JIykH B Mexax Bucor 1050-
1560 m H.p.M. Ha Takux MacuBax: Bemukwii Bepx (1598 m), XKun-Marypa (1517 m), I'emba
(1491 wm), Inait (1350 m). 3aranom Oyno ompanboBaHo 43 reo0OTaHIYHI ONKCH, BUKOHAHI 3a
MeToauKoro QiopuctuuHoi kinacudikanii bpayn-bnanke B mexax Bucot 1050-1560 M H.p.m.
Jnst 00poOKK TaHKMX 3aCTOCOBAHO MiKHAaponHI reoboraniuni naketu nporpaMm TURBOVEG i
JUICE. VY mporieci ckinagaHHs Kiacu(ikaiiiHol CXeMH aHali3yBajd CHHTAKCOHOMIYHI CXEMH
OKpEeMHUX KJIaciB POCIHMHHOCTI YKpaiuw, siki HaBeneHi y IIpoapomyci Ykpainu ([lyOunHa Ta iH.,
2019). 3a nomnepeaHiMU pe3ybTaTaMid 00pOOKH 3’sICOBAHO, IO KiIacudikalliiiHa cxema JIydHOT
POCIMHHOCTI, 1[0 PO3TAIIOBaHA BHIIE CY4acHOI MexXi Jricy B Mexax BucoT 1100-1560 m H.p.m.
BKJIFOYAE TPH KJIACH, YOTUPH MOPSIIKH, [IICTh COIO3IB Ta IIIiCTh aCOIaliil.

KJIAC JUNCETEA TRIFIDI HADAC IN KLIKA ET HADAC 1944

[opsnok Caricetalia curvulae Br.-Bl. in Br.-Bl. et Jenny 1926

Coro3 Potentillo ternatae-Nardion Simon 1958

Acoianist Phleo alpini-Nardetum strictae Klika 1934

KJIAC MULGEDIO-ACONITETEA HADAC ET KLIKA IN KLIKA ET HADAC 1944

[opsnok Calamagrostietalia villosae Pawlowskyi et al. 1928

Coto3 Trisetion fusci Krajina 1933

Acoianist Poo chaixii-Deschampsietum Pawlowskyi et Walas 1949

Coto3 Calamagrostion vilosae Pawtowski et al. 1928

Acomuianis Vaccinio myrtilli-Calamagrostietum villosae Sillinger 1933

[opsinok Senecioni rupestris-Rumicetalia alpini Mucina et Karner in Mucina et al. 2016

Coto3 Rumicion alpini Scharfetter 1938

Acoriarist Rumicetum alpini Beger 1922

KIJIAC MOLINIO-ARRHENATHERETEA TX. 1937

[Mopsinok Arrhenatheretalia elatioris Tx. 1931

Coto3 Arrhenatherion elatioris Luquet 1926

Acoiarist Deschampsio-Festucetum rubrae Sapegin 1986

Coto3 Triseto flavescentis-Polygonion bistortae Br.-Bl. et Tx. ex Marschall 1947

Acoriarist Crepido mollis-Agrostietum capillaries Ruzi¢kova 2004

Kyx M.

INULA HELENIUM L. Y JIVYHII ®JIOPI
OKOJIULb C. BEPBUHE ITOJITABCHKOI OBJIACTI
Tlonmascwvkuil nayionansHutl nedazoziunuil ynigepcumem imeri B. I Koponenka
eyn. Ocmpoepadcvkoezo, 2, m. [lonmasa, 36000, Ykpaina
e-mail: zhuk.mv@ukr.net

Zhuk M. INULA HELENIUM L. IN THE MEADOW FLORA OF THE VICINITY OF
THE VILLAGE VERBYNE, POLTAVA REGION. A population of regionally rare plant /nula
helenium L. was found in floodplain meadows near Verbyne village of Lubensky district of Polta-
va region. Biological, ecological features of the plant and its medicinal properties were analyzed.

The main reasons for the disappearance of Inula helenium L. have been established.

CTpiMKH# PO3BUTOK BUPOOHMITB 1 CIIBCHKOTOCIIOAAPCHKOT MiSTIBHOCTI JIIOMHA YMHUTH
BEJIMKHI THCK Ha MPUPOIHI OioreoneHo3n. lle mpu3BoAUTH 0 CKOPOYCHHS IXHIX IUION] i, 5K
HaCJIIOK, IO CKOPOYEHHs YHCEIbHOCTI abo MMOBHOTO 3HMKHEHHS ITOB’S13aHOI 3 HUMH OiOTH.
BaxmiBuMm komnonenToM Oiocdepy € myuHi QiTOIEeHO3H, SIKi BUKOHYIOTh KJIIMaTOPETYINIOI0Uy Ta
OydepHy (QyHKIIIT, 3aXUIIAIOTH IPYHTH BiJ ep03ii, 00MEKYIOTh TIOBEPXHEBE MaCOBE IICPECHECCHHS
XIMIYHAX PEYOBHMH, € OCepeiKoM 30epexkeHHs1 Oiopi3HOMaHITHOCTI. TakoX JyKH € I[IHHHM
JDKEPEIIOM JIKapChKUX 1 MEJOHOCHHUX POCIIUH, KOTPi MalOTh YHIKaJbHUH, BIACTUBHH TIJIBKH 1M
BMICT XIMIYHHX PEYOBHH.


http://geobot.org.ua/syntaxonomy/933/
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Britky 2020 p. mig yac 60TaHIYHUX AOCITIKEHb, METOIO SKUX OyJI0 BUBUUTH CYy4acHUH
cTaH (UIOpW 3aIUIaBHUX JIYK OKONHUIG ¢. Bepbune JlybeHcpkoro pariony IlomraBcekoi obmacri,
HaM# OyJ0 3HAWICHO MOmyMsmito omaHy Bucokoro (Inula helenium L.). leit Bun 3aHeceHMi
JIO CIIMCKY PETiOHANBHO PinKicHUX pociuH [lonTaBImIKMHY SK BUM, TOMYIIiT KOTPOTO HEBEIHKI
Ta y JaHWH Yac He HaJeXaTb [0 KaTeropii «3HUKAIOUMX» YU «BPa3JIHBUX», IPOTE iM 3arpoxye
HeOe3mnexa.

OmMaH BHCOKHH — 3aXiqHO-TTaJIcapKTHYHUH BHI, 0araTopiuyHa TpaB’ SHUCTA POCIHHA POIUHH
aliCTPOBUX (Asteraceae), Ma€ TOBCTE, M’SICUCTE KOPSHEBHILE 3 YHCICHHUMH JOBTHMH KOPSHSMH.
Crebma minHi, npsmi, pyodacti, 1-2,5 M 3aBBHUIIKH, V BEpXHIill YacTHHI pO3TaiyKeHi, BHU3Y
PO3CisIHO-, BTOpi — I'yCTO)KOPCTKOBOJOCHUCTI. JIMCTKM 4eproBi, IiicHi, HEPIBHOMIpHO3yO9acCTi,
Bemuki (mo 50 cM 3aBmoBkkH 1 18-25 cM 3aBmHpIIKH), 3BEpXy IKOPCTKOBOJOCHCTI,
3HH3Y — CIPOTIOBCTHCTI; MPHU3EMHI — YEPEIIKOBi, eIINTUYHO-BHIOBXKEHI; CTEONOBI — CHIAUI,
BHJOBKEHOSUIICBU/IHI, 3aTOCTPEHI, 3 CEPLEBUAHOIO, HAIMiBCTEOI000TOPTHOIO 0CHOBOIO. KBiTKH
JKOBTI, 310paHi y Benmki (6—8 cM y miaMeTpi) KOIIMKH, IO YTBOPIOIOTh HA BEpXiBIi cTeOma
OIUTKOBHIHE CYLBITTS, KpailOBi S3MYKOBI KBITKH — JXiHOYi, 3 BY3bKONIHIHHUM TPH3yO4aCTHM
SI3UYKOM; CepelHi — ABocTaresi, TpyodacTi. Ilming — cim’saka. KBitye B depBHi—cepmHi (iHOII y
BEPECHIi), TUIONOHOCHTh y ceprHi—KOoBTHI (baiipak, Cremtok, 2005). 3a cBOIMH €KOJIOTIYHUMHU
OCOOJMBOCTSMH OMaH BHCOKHH HAJICKUTH IO CIIOTeTiOQiTiB, TirpoditiB, Me30TpodiB, 3rigHO
knacudikani xuTTeBHX Gopm 3a K. PayHKiepoMm — 1o TeMiKpUITOQiTiB.

3aBASKM BHCOKOMY BMICTy iHymiHy (0 44 %) y KOpEHEBWIIAaX 1 KOpEHSX Ta IHIINX
moJicaxapuiB (IICEBIOIHYMIH, iHYJIEHIH), CMOJ, KaMeHdi, alKaJoifiB, OPTaHIYHUX KHCIOTH
i edipanx omiit (mo 4,3 %) Inula helenium € HiHHOIO JIKApCHKOIO pOCIMHOIO. BoHa Mae
AHTHCENTHYHI, TPOTU3aNalbHi, IPOTUTIHCHI, (ITOHIMIHI BIACTUBOCTI, 3aBISIKH SKHUM OMAaH
BHCOKHHA BHKOPHUCTOBYIOTh ISl JIIKyBaHHS 3aXBOPIOBAHb IUXANBHHUX MNUIIXIB (OpOHXITH,
Tpaxeitn, OpoHXialkHa acTMa, TyOepKyiIbh0o3 Ta iH.), IUTYHKOBO-KHIIKOBOTO TPAKTy (TacTPHTH,
EHTEPOKOJITH, BIIICYTHICTh aleTUTy Ta iH.), CEPIIEBO-CYANHHOI CHCTEeMH (TillEpPTOHIA), MKipH
(ex3ema, HelipomepMiT, kopocTa) Ta iH. O}iniiHOI CHPOBHHOIO € TITFKH KOPEHEBHUIIA Ta KOPEHI,
MPOTE B HAPOIi 3 JiKyBAIGHOK METOI0 BUKOPHCTOBYIOTH yci opranu pociuHH ([pon3iHchKuii,
1992). Tomy cepii03HOIO 3arp0o30i0 IS IBOTO PiAKICHOTO BUAY € 30ip sK JIKapChKOTO 3aco0ly,
BUKOLITYBaHHS TPAaBOCTOO, HAIMipHE BUITACAHHS CLILCHKOTOCIIONAPCHKUX TBAPUH Ta BUKOITY BaHHS
JUTS 03€TICHEHHS IPUCATNOHNX JUISTHOK.

OTxe, 1715 BCTAHOBIICHHS CTaHY, AMHAMIKH Ta 30epexeHHs BUny Inula helenium Heo0XinHO
MPOBOAUTH MOAAIBIINIA MOHITOPHHT BHSBJICHOTO MiCLIE3pPOCTaHHS Ta €KOJIOTO-IIPOCBITHI 3aX011
cepell HaceJIeHH:L.

3ronnuk M., Coory6-Moced M., SAkynbkin 1.

MEPIII 3HAXIAKW I'PUBA MONILINIA OXYCOCCI (WORONIN) HONEY
3 YKPATHCBKOI'O PO3TOYY S
Xapxiscokutl nayionanonul ynieepcumem imeni B. H. Kapasina
matioan Ceob600u, 4, m. Xapxkis, 61022, Yxpaina

e-mail: zhonyk223@gmail.com, mikael_sologubyosef@yahoo.com, yakunkin.yakov@ukr.net

Zghonnyk M., Solohub-Yosef M., Yakunkin Ya. THE FIRST FINDS OF THE FUNGUS
MONILINIA OXYCOCCI (WORONIN) HONEY FROM UKRAINIAN ROZTOCHCHYA. New
data about Monilinia oxycocci (Sclerotiniaceae, Helotiales, Ascomycota) from the Ukrainian Ro-
ztochche are presented. Specimens of infected Vaccinium oxycoccos plants were collected by
M. Pirogov in 2018. The first find of M. oxycocci in Ukraine was registered near Kyiv and dates
back to 1932, but this locality is lost now.

Po3Touust siBisie CO00K0 TOPOMCTE MAcMo, IO MPOCTATAaEThes Bif JIBBIBCHKOT 00acTi
VYkpainu 10 niBaeHHO-cXiaHuX perionis [onbii. Ha Po3rowui mpossirae ['onoBHUI eBporieichKuii
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Bogonin Mk YopHuM 1 BanrtilicbkuM MopsiMu. Y perioHi 3a3Buuail BUmajgae 0ararto omajis,
3aBISKH YOMY BiH € BUPA3HHM OCEPEIKOM 010pi3HOMaHITTA. 3TifHO 3 y3arajabHeHHsM 2015 p. Ha
tepuropii Po3rouus Oyno BusiBiieHo 1620 BuaiB rpubiB, 3 HUX B yKpaTHCHKIN YaCTUHI perioHy —
695.

Ha BepxoBomy Oosoti Oins M. HoBosiBopiBcek (SIBopiBebKiit p-H, JIbBiBChbKka 0011.) 3 Ta
7 uepsHs 2018 p. M. B. IliporoBum Oyio 3i0paHo aBa 3pa3ku aHaMOP(HOro (iTonaTroreHHoro
rpu0a, SIKMii ypakyBaB MOJIOJII TAroH| Xypasiunu (Vaccinium oxycoccos L. subsp. oxycoccos Ta
V. oxycoccos subsp. microcarpum (Turcz. ex Rupr.) Kitam.). Bonu Oynu inentudikoBani Hamu
sk Monilinia oxycocci (Woronin) Honey (poxuna Sclerotiniaceac Whetzel, mopsimox Helotiales
Nannf., krac Leotiomycetes O.E. Erikss. & Winka, Bimain Ascomycota Caval.-Sm.). 3pa3ku
30epiratorbesi y HaykoBomy Mikostoriunomy repbapii CWU Myc nig Homepamu AS 6890 Ta 6891.

Bun M. oxycocci (six Sclerotinia oxycocci) onucaB Muxaitio Boponin y 1888 p. ABTopy
BJIAJIOCSI IPOCTEKHUTH BECh KUTTEBUI LIUKII [[LOTO rprba. Y nepio UBITIHHS Ha MOJIOJUX ITaroHax
POCIIMHHM YTBODPIOIOThCS YUCICHHI KOHIJIi, sIKi IEePEeHOCAThCS KOMaxaMu-3alluilioBadaMu abo
BITPOM Ha IMPUHMOYKH KBITOK. Jlaji mij BIUIMBOM Iprda 3aB’s13b NMEPETBOPIOETHCS HA CKIICPOIIIT,
110 OMAaJalTh I 3UMYIOTh Y MOXOBOMY IOKPHBI. PaHHBOIO BECHOIO CKJIEPOIlii MPOPOCTAIOThH
IUIOZIOBMMH TiJIAMH — aIlOTELisIMU, 1 aCKOCIIOPH Nepe3apaxkytoTh pocinHu. Kinbka criopiiHeHnx
BuziB Oynu onucani M. C. BoponiHuMm Ha OpycHHLI, JIOXHHI Ta YopHHuLi. Yepe3 HasBHICTH
HecTareBoro cropouoiieHus Monilia-tuny y 1936 p. Exsin E. XonHi nepenic rpud 10 pomay
Monilinia Honey.

I'pub yTBOpIOE XapaKTepHI JAHIFOXKKH TaJiHOBUX KOHI/IH JTMMOHOMOAIOHOT Gopmu, 110
NOE/IHAHI OJIHA 3 OJIHOIO 3a JIOIIOMOTOI0 M3 IOHKTOPIB. Y HaIIMX 3pa3KiB po3Mip KOHIAINH TpOXu
MEHIIU#H, HDK y mpoToto3i: 16,9-21,2411,2—13,4 mxwm.

M. oxycocci € BHCOKOCHELIAT30BaHHUM OOJIraTHUM mapasuToM Vaccinium spp. 1
TPAIUISETHCS HA )KYPaBIMHOBUX OoJioTax y pisHuX perionax [TiBHiuHOT miBKy:i. Benukol mkonu
BiH 3aBmae y mrari Bickoncun B CIIA, mo € HaHOLIBIIMM MOCTAYaTbHUKOM JKYPaBIUHH.
Tam nocriiino Big 2 g0 10 % pociun indikoBaHi M. oxycocci (xBopoba mae Ha3By cranberry
cottonball).

[epma 3maxinka M. oxycocci B Vpainm naryetbes 18 tpaBus 1932 p. Moro Gymo
3i0pano I I. Binuk Ha mioxi Vaccinium oxycoccos Ha Teputopii JJapHUIIBKOTO JIICY B OKOJIUISX
M. Kuera. 3pazok Oyno imeHTH(ikoBaHO OpuTaHChkuM Mikojgorom J[. Mintepom. Ha sxainsp,
4yepe3 po3pocTanHs Kuesa 1 uepe3 xiimartiuHi 3MiHH 1ei JokaiiteT M. oxycocci He 30epircsi.
Toxx craHoMm Ha neit yac Po3rouus € eAMHUM BiJIOMUM OCEpEIKOM, Jie iICHY€ MOMyJIsiiisi rpubda
M. oxycocci B Ykpaiui.

Kaenak O.!, Fonuapenko B.!, Ilboma L.

@HYKTYAHIﬁHA ACHMETPIS JIUCTKIB BEPE3U I[TIOBUCJIOL
(BETULA PENDULA ROTH.) IK METO/I BIOTHJIAUKALIIl ATMOC®EPHOT'O ITOBITPS
JIvsigcokuil HayionanbHuil ynieepcumem imeni Isana @panxa’
syn. I pywescokozo, 4, m. Jlvgis, 79005, Yxpaina
e-mail: klepakolena@gmail.com
bensvxuii O33CO I-11l cmynenig Uepsonozpadcvkozo pationy
JIvgigcoroi obnacmi, Coxanvcoxa MAH?
ni. Yrpainu, 26 A, m. bens, Yepsonoepadcwvkuii paiion, Jlvsiecvka oon., 80062, YVrpaina

Klepak O., Honcharenko V., Tsoma I. FLUCTUATING ASYMMETRY OF LEAVES
BETULA PENDULA ROTH. AS METHOD OF BIOINDICATION OF ATMOSPHERIC AIR.
The dependence of symmetry level violation on pollution is established. In the city of Belz the
fluctuation asymmetry is 0.052. The air in the study area is in a very polluted state and corre-
sponds to the IV point, on the outskirts of the city of Chervonohrad —0.056 (V point).
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Bkpaii He3az0BibHA CKOJOTIYHA CHUTYyaIlisl MiBHIYHOT 4acTuHH JIBBIBCHKOI 00JACTi
CIpUYMHEHA TipHOYOJ00YBHOIO [SUIBHICTIO BYriIbHMX maxT JIbBiBChbKO-BonmmHChKOTO
BYT'JIbHOTO 0OaceiiHy, OCKUIbKM BHKWAM 3 INAXT HETaTHMBHO BIUIMBAIOTh Ha HABKOJIUILIHE
CepeloBHILe, B SIKOMY MU ITPOKUBAEMO. Benkuii BIUTMB Ha cTaH artMOCc(epH y J0CIIIKYBaHUX
MicTax Mae aBTOMOOIIbHUIT TPAHCHIOPT, Y BUKHUAX SIKOTO 3HAXOAATHCS CIIOJIYKH OKCUILYy KapOOoHY,
HITpPOTeHY, pi3Hi ByIJIEBO/HI. YCi LI KOMIIOHEHTH MOTPAIUISIOTh y HABKOJIMILIHE CEpelOBHLIE i
HETaTHUBHO BIUIMBAIOTH SIK HA POCJIMHHI OpPraHi3MH, TaK i Ha 3710poB’s JiroauHu. ToMy miBUIEeHA
IHTEHCHUBHICTh aHTPOIIOI€HHOTO HABAaHTA)KEHHS HA €KOCHUCTEMH MOTPEOy€e €KOJOTTYHOI OI[HKU
CTaHy JIOBKULIS, 0cOOMMBO, arMocepHoro noBiTps. Lle nutanHs € akryanbHUM Iyt MicT ben3
i UepBonorpaz (JIbBiBcbka 00m.). JlociikeHHsT TepUTOpii HUX MICT MPOBOAMIIMCS BHEpILE i
HOJISITaIM B aHali3i MOXKJIMBOCTEH MMOJANBIIOr0 BUKOPUCTAHHS MOP(OMETPHUYHHX TTOKa3HUKIB
JIUCTKIB Oepe3u MOBUCIOI y OiloiHaukaniiinnx meronax. CTpecu pi3HUX THUIIB MOXYTh CYyTTEBO
3MIHIOBaTH CHMETPHYHICTB JINCTKOBHUX IIACTUHOK (Zvereva et al., 1997; Velickovic et al., 2006).
Ouinka piBHs (QUIyKTyaliiiHOT acUMeTpil JMCTKIB BUSBHJIACH MEPCHEKTUBHOI O3HAKOK IS
BCTAHOBJICHHSI CTYIICHS BIUIMBY CTPECOBOTO YNHHUKA HA POCIIHHH.

st Bu3HaYeHHs (UIyKTyaliiHOT acCHMEeTpii BAKOPHCTOBYBJIU JIMCTKOBI INIACTUHKH JINCTKIB
6epesu noBucioi (Betula pendula Roth.), mo 3i6pani y 2019 p. micas 3ynuHKH pocty (KiHelb
CepIHs — MOYaTOK BepecHs). 3 KOXKHOI AociimKyBanol Tepuropii B3sto no 100 snuctkis (o 10
sctkiB 3 10 nepes). Beboro Oyino 3i6pano 300 mucrkis. [1ix yac 300py JHCTKIB BpaxoByBalH
ixHii po3mip i GpyHKUiOHANEHUN cTaH. 30ip JMCTKIB MPOBOIMIHN 32 MeToarKo B.M. 3axaposa
(1987).

VY pesyabrari JOCHIKEHb BCTAHOBJCHO, IO MIHIMAJIbHMH TOKa3HUK QUIyKTyariidHOl
acuMeTpil JIMCTKOBOI IUIACTUHKH BIIMIYEHHWI Y KOHTPOJBbHOMY 3pa3ky i cranoButh 0,035, 1o
BiinoBinae nepiromMy Oaiy. Lle cBiquuTh Mpo Te, 0 TEPUTOPIs XapaKTEPU3YEThCS ONTUMAIBHUMHU
yYMOBaMH JJIsl PO3BUTKY pociuH. Ha ocHOBI oGuucnieHHs (uyKTyauidHoi acuMeTpii JIMCTKOBUX
IUIACTMHOK BCT@HOBJICHA 3aJIOXKHICTh MOPYIISHHS PiBHS CHUMETPIii Bil 3a0pyIHEHHS, OCKUIBKU Y
micti bensi mokasuuk cranoButh 0,052 1 mokasye, 1110 A0CIIPKyBaHa ISHKA [OBITPs epeOyBae y
Jly>Ke 3a0pyaHeHOMY cTaHi 1 Bifnosinae [V 6any, a Ha oxonuii Micra YepBonorpana 0,056 — V Gaiy.

BcraHoBieHO, 110 B yMOBaX JAOCIIIKYBaHUX MICT Ha BeJIMYMHY (IIyKTyaliiHOT acuMeTpil
BIUIMBA€E BIJJAJICHICTh POCIMH BiJ JoKkepeia 3a0pyqHeHHs. [3 30iibLICHHSIM BifcTaHi 10
CTPECOBOrO (haKTOpa CIIOCTEPIraeThCsl SHUKEHHS LIbOr0 NOKa3HUKa. JlociipKeHHs! oKa3aliu, 10
BUKOPUCTaHHSI MOP(OJIIOTIYHUX 0COOIMBOCTEH JIMCTKIB, Y TOMY 4ncii (uiyKTyariiinol acumerpii,
€ TOCHUTH 3PYYHUM 1 €(DEKTHUBHIM METOIOM JJIs OL[IHKH CTaHY HaBKOJIMIIIHBOTO CEPEIOBUIIA.

Kuszwok 1., Hacreka T.
AHAJII3 AEHAPO®JIOPU BOSPCBHKOI'O JIICHULITBA

Hayionanvnuii nedazozciynuii ynieepcumem imeni M. I1. [{pacomarnosa
eyn. Ilupoeosa, 9, m. Kuis, 10130, Yxpaina
e-mail: inna.knyazyuk@gmail.com

Kniaziuk 1., Nasteka T. ANALYSIS OF DENDROFLORA OF BOYARKA’S FOR-
ESTRY. This topic is relevant because the condition and species composition of forests largely
depends on the influence of anthropogenic factors. Process of global deforestation and forest
degradation is considered as one of factors in the growth of CO? in the atmosphere. There are
constant and heterogeneous changes in the species composition of forest flora. This is especially
true of dendroflora, which under conditions of anthropogenic impact can not maintain uniqueness
and homogeneity. Certain species of trees and shrubs are disappearing, while species that are not
historically characteristic of these areas appear.

OIOpPUCTUYHUI CKJIa JICIB 3HAYHOI MIpOI0 3aJCKUTHh Bijl BIUIMBY aHTPOIOTCHHUX
yiHHUKIB. [Iporec mio0alkHOTO 3HENiICHEHHS W Jerpajaiii JiCiB po3nIAIaeThCs SK OAWH 13
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YUHHUKIB 3pocTanns BMicTy CO, B armocdepi. [lenapodiopa B yMOBaX aHTPOIIOIE€HHOTO BILIUBY
He MOJKe 30eperTH YHIKaJIbHICTh 1 OTHOPIHICTh. SHUKAIOTh IIEBHI BU/IH IePeB 1 KyII[iB, HATOMICTb
3’SIBJISIOTBCSL BUMIM, ICTOPUYHO HE TIPUTaMaHHI JaHuM TepuropisiM. Tomy anani3 ¢uiopu JiciB Ta
PO3pO0IIEHHST HAYKOBUX OCHOB 11 BIITBOPEHHS Ta PalliOHAJIbHOIO BUKOPUCTAHHS € aKTYaJIbHUM.

TepuTopist JicHULTBA pO3MillleHa B 30HI MilIaHUX (XBOHHO-LIIMPOKOJIHUCTSIHUX) JICIB
B obnacti KuiBcekoro Ilomiccs. 3a arpoxiiMatiyHMM paifoHyBaHHSM YkpaiHcbke [lomices
HaJISKUTh 0 BOJIOTOi MOMIpHO Terioi 30HU. OCHOBHHM THIIOM JIICOPOCIMHHHMX YMOB Ha
TEpUTOpPil JICHHUIITBA € CBDKI JAyOOBO-COCHOBI CyOOpH Ta TrpabOBO-COCHOBI CydiOpoBH Ha
JepHoBocIaboomif3oneHux rpyHuTax (Tanitopa, 2004).

JlocnipkeHHsT TPOBOAMJIM NPOTAroM Oepe3Hst — TpaBHS METOAaMH MapUIPYTHHX
JOCIIDKEHb 1 METOIOM 3aKiajaHHs NpoOHMX IUIAHOK, miomero 500 m? (Ipuropa, 2000).
JocnimkeHo 3 ekoJI0riyHo BiAMIHHI Te000TaHIuHI TUITHKY Jicy: 1) AiIsSHKA JiCy, 10 MEXYE 3
NpUBAaTHUMH OynuHKamMu cMT [JieBaxa; 2) AUISHKA JIICY, 110 3HaXOAUThCs 3a S00 M Bix MiCICBOT
noporu cMT [eBaxa, 3) 1ieHTpanbHa AUISHKA JIICY (BIIQJICHHICTD Bijl JOPOTH 5 KM).

Ha ocHOBI npoBeieHHX TOCIIKEHb JeHAPOGIOPH TPUPOTHHUX YIPYIIOBaHb BUSIBICHO 33
BUJIM, 1110 HAJEXaTh 10 25 poxis i 11 poauH. HaituncneHimmmu poiuHaMu BUSBUINCS: POAWHU
Rosaceae (8 BuniB) ta Betulaceae (5 BuniB). JIBoma Bunamu npencrasieHi ponunu Saliaceae,
Pinaceae, Fagaceae, Oleaceae, Sapindaceae. Pomunn: Adoxaceae, Malvaceae, Fabaceae,
Ulmaceae, Rhamnaceae npencTaBieHi OMHUM BHIOM. [3 4mcia JOCTIKEHUX KHUTTEBUX (POPM
JIepeB BUSBIIIN 23 BUAIW, KYIIiB 8 BUIB.

Emndikatopamu acomianiit € Pinus sylvestris L. (HacalykeHHS 3 IEepeBa)KaHHAM COCHH
3BHUAHOT CTaHOBIATE 64 %) Ta Betula pendula Roth. BcranoieHo, o BinOyBa€eThest eHIOTEHHA
cykuecis. Momnoni muctsHi nopoau nepes (Quercus robur L., Robinia pseudoacacia L., Prunus
padus L., Sorbus aucuparia L..) 3aMiHIOIOTH cTapi BUCaKeHi aepeBa Pinus sylvestris L. Ominka
JKUTTEBOCTI BUJIB Bapito€ BiJ 3 (BUJ MPOXOAWTH MOBHHUW IIMKJ PO3BUTKY; YTBOPEHHS ILUIOMIB i
HACiHHSI 3 MaJIOAKTUBHUM PO3CiIIOBaHHSIM HACIHHS i MOIIUPEHHS II0AIB) 10 3A (B POXOIUTH
NOBHHH IIMKJI PO3BUTKY, HOPMAJILHO IJIOIOHOCUTb, BUCIBAE HACIHHS).

Ha ocHOBI npoBeneHoro ociikeHHs IeHApo(IOpH BUSBICHO BAarOMHUI BIUIUB JFOAWHU
Ha (OpMyBaHHS BHJOBOTO CKJIaAy Ta J>KUTTEBICTH NEHAPOMIOPH HPUPOAHUX YIPYIOBaHb,
SIKMH Mae SIK HeraTHBHI (TIepeBa’kaHHs BUPYOOK Haj BiJHOBJICHHSM HAacaJDKEHb; 3a0pyIHEHHS
(iTOIICHO3IB), TaK i TO3WTUBHI HACTIAKH (IOTISIOBI BUPYOKH; BBEIACHHS O10JOTIYHO IiHHUX
IHTPOIYLICHTIB).

Massipok 1L, Tuxa O.!, ®epenn H.2, Xomun 1.2

CTAH LIEHOIOITYJIALIN CYPRIPEDIUM CALCEOLUS L.
HA TEPUTOPII 113 «PO3TOYYST»
JIvgiscokuti Hayionanvhuil yrieepcumem imeni leana @panka’
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
Tpupoonuii 3anogionux “Pozmovus’”
eyn. Civosux Cmpinvyis, 7, cum leano-@panxose, 81070, Vkpaina
e-mail: ira.mazyarok26@gmail.com, dykaolga7@gmail.com, zaproz25@gmail.com

Mazyarok 1., Khomyn I., Ferentc N., Dyka O. STATE OF CYPRIPEDIUM CALCEO-
LUSL. COENOPOPULATIONS IN ROZTOCHYA NATURE RESERVE. The common number,
density of individuals and age structure of coenopopulation of Cypripedium calceolus L. (Orchi-
daceae) are defined in Roztochya Nature Reserve. Given the nature of the age spectrum, the study
of the population of Cypripedium calceolus L. can be considered invasive. Even with a limited
number of individuals in the populations of the species, generative individuals produce a large
number of seeds.

Cypripedium calceolus L. — enuHuii TpencTaBHUK CBOTO poxy y ¢iopi VYkpainm.
C. calceolus He B 3MO31 TPOTHUCTOSTH KaTacTPO(PIUHUM CYKLECIIM POCIHMHHUX JIICOBHX
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YIPYIIOBaHb, sIKi B pe3yJIbTaTi aHTPOIIOICHHUX HABAHTAXKEHDb MOPYLIYIOTh IPUPOIHUNA PO3BUTOK
nicoBux yrpynoBaub. Ock uoMy Bci 30epeskeni nokamnitetu C. calceolus MaroTh OyTH BUKITIOUCHI
3 YMCla IUIOLI, MPU3HAYCHUX JJISl PI3HUX TOCHOMAPCHKUX 3aXOiB, i OJHOYACHO BKIIIOYEHI JI0
CKJIay IpHUpOAHO-3anoBinHoro Gpouay Ykpainu ([llamposa, 2011).

Marepian 3i0panuii Ha Tepuropii [13 «Posrogus» y CraBuancekoMy Ta Bepenmumbkomy
MIPUPOAOOXOPOHHUX HayKOBO-mocHigHux BigainenHsx (IIOHB).

M 3o3ymuanieBnx (Orchidaceae) xapakrepHa mepepBa y IIBiTiHHI, TOOTO mepexin
TeHEPaTHBHUX OCOOWH /IO CTaHy, MOAIOHOTO 3a 30BHINTHIMH O3HAKaMHU A0 BipriHUTEHUX. Tomy
1Ieli BIKOBHH CTaH Ha3WBAIOTh Y HUX HE BIPTiHIIBHUM, a JOPOCIHM BeTeTaTuBHUM (VVv). OcoOuHH
L[FOTO BIKOBOTO CTaHY BKJIFOYAIOTh POCIMHH BIPriHUIbHI Ta TeHEPATHBHI, IKi TAMYaCOBO HE MaIOTh
reHepaTUBHOTO TaroHy. [IpopocTky, 110 BemyTh MiA3€MHHUI CHOCIO KUTTS, HE BPaxXOBYBaJIH.
BusiBUTH CEHIJIbHI OCOOMHHU OYyJIO CKIIQJHO Yepe3 Te, 10 YaCTHHA OCOOMH BiIMHUpAE onpasy K
IiCJISE TEHEPATHBHOI CTaIil, TOMY iX Tex He Opaiu 10 yBaru (Jlroouners, 2005).

JUis BUBYCHHS BIKOBOI CTPYKTYpU IICHONOMYJAIIN JOCTIKYBaHOTO BHIY Oyio
3aKJIAJICHO YOTHPH MpoOHI mionti. Ha koKHIW MJIONI BU3HAYAIH BIKOBI CTaHU OCOOMH BUIY,
00paxoByBaJld YHCEJIBHICTh YCIX HasBHHX BIKOBUX IpyIl, LIUIbHICTH ocoOmH Ha 100 M* Ta
TIPOIICHTHE CITiBBITHOMICHHS BIKOBHUX Karteropiil. Ha miif ocHOBI OymyBaii BiKOBI CIIEKTPH LIS
HACTYIHOTO iX TMOpiBHAHHSA. OOYHCITIOBAIN TaKOXK 1HASKC BiTHOBICHHS (BiIHOMIEHHS KiTBKOCTI
MIPETeHEPAaTUBHIX OCOOWH N0 TeHepaTHBHHX). OHTOTCHETHYHI CTaHU 303YJIMHHX YEePEBHUKIB
BHUAULLIH 3rigHO 3 poboToro B. Kusika (Kusik, 2000).

BikoBwuii ciexktp nenononynswiit Cypripedium calceolus L.y 2019 p. € miBOCTOpOHHIM i3
MaKCHMYMOM, III0 MPUIAJa€ Ha TPYIy OCOOMH JIOPOCIIOTO BEreTaTUBHOIO cTaHy. JlociiauBiiu
iieHICTh 0co0uH Cypripedium calceolus L. Ha npobnux twiomax Ne 23+28, 25, 26, 29, mu
BUSBWIIM, [0 HAWOUIBINA MIUIBHICTE 0COOMH neHomonysiin Cypripedium calceolus L. Oyna
Ha gl Ne 29 1 cramoBuia 3 oc/100 Mm%, a maliMenma — Ha giasami Ne 23+28 ta Ne 26 i
craHoBmwta 1 oc/100 m?. LleHONOMY AT XapaKTepU3y€eThCsT MAJIOK YHCEIBHICTIO 1 IIUTBHICTIO.
Jiis mokparieHHs 30epeKeHHS BUy HA TSPUTOPIi 3aMOBiTHUKA HEOOX1THO 1 HA/IaJi IPOBOIUTH
MOHITOPHHT 32 CTAHOM JIaHUX IICHOTIOMYJIALIIH.

MiabuakoBebka JI./, Tluka O./, ®epenn H.”, Xomun 1.2

BIKOBA CTPYKTYPA LEHOIIOITY IS PLATANTHERA CHLORANTHA (CUST.)
REICHENB HA TEPUTOPII [IPUPOJHOI'O 3AITIOBIJHUKA «PO3TOUYSI»
JIvsiscokuti nayionanvruil ynisepcumem imeni leana @panxa’
eyn. I pywescokozo, 4, m. JIvgie, 79005, Yrpaina
Tpupoonuii 3anosionux “Pozmovus’”
eyn. Civosux Cmpinvyis, 7, cum leano-@panxose, 81070, Ykpaina
e-mail: anastasiaku399@gmail.com, dykaolga7@gmail.com, zaproz25@gmail.com

Milchakovska L., Ferents N., Khomyn I., Dyka O. AGE STRUCTURE OF PLATAN-
THERA CHLORANTHA (CUST.) REICHENB. COENOPOPULATIONS IN ROZTOCHYA
NATURE RESERVE. The common number, density of individuals and age structure of coeno-
population of Platanthera chlorantha (Cust.) Reichenb (Orchidaceae) are defined in Roztochya
Nature Reserve. In the investigated coenopopulation individuals of all age states are present, they
are characterized by low strength and density.

JIroOKa 3eNMeHOKBITKOBA - €BpOMANOa3iiichbKkiii BUA. PocTe y NMHCTIHMX 1 MiIaHUX Jicax
Ha BAaIHAKOBHX IDYHTAaX, y 3allOBiJHUKY HOOXMHOKO a00 HEeBENWKUMH rpynamu. Ha ceoromHi
y CBITI € mpobnema 30epeXeHHsI BUAOBOTO PI3HOMAHITTS POCIMHHOTO MOKpHBY. Ili BITMBOM
AQHTPOTIOTEHHUX 3MiH 0araTto BHIB, 30KpeMa, i mpeacraBHuKH poauHu Orchidaceae, Bumagarotsh
31 ckiany ¢ropu. s mpaBUIEHOTO OIIHIOBAHHS CTaHy Ta (pOopMyBaHHS Ji€BUX 3aXO0/iB OXOPOHH
KOXXHOTO BHIy MOTPiOHI JaHi MO MOMIMPEHHS, 0COOIMBOCTI 0i0JI0Til, CTPYKTYPH W JHHAMIKA
OIS y KOHKpeTHOMY perioHi (Ctpsamerts, 2013; Copoxka, 2006).
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Hocnimkenns: uenomnonymsiuii P chlorantha npoBomunu Ha Tepuropii [IpupomHoro
3anmoBinHuka “Po3rouus”. BimmoBimHo g0 3aranbHONpuiHATHX Metoauk (PaborHoB, 1950;
VYpauos, 1975, 1977), BpaxoByto4r 0COOIUBOCTI OHTOT€HE3Y OPXiTHHMX, MH BUPI3HsUIH 4 BIKOBI
IpyIH: 10BEeHLIBHI (j), iMaTypHi (im), Jopocii BeretatuBHi (Vv) Ta reneparusHi (g). Jopocnuii
BEreTaTHBHUI CTaH OXOIUIIOE OCOOMHU BIpriHUIbHI Ta FeHEPaTUBHI, SKi HE MAIOTh TEHEPATUBHOTO
naroHa. [IpopocTky, 1110 BeayTh IMiA3eMHHUH CIIOCI0 )KUTTs, He Opanu 10 yBaru (JIroouuens, 2005).

Jnst BUBUEHHS BIKOBOI CTPYKTYypH IICHOIOMYJSILIM JIOCHIXKYBaHOTO BUAy OyIo
3aKJIAZICHO YOTHPHAAIATH MPOOHMX IIoml. Ha KoXHil IUTONli BU3HAYAIH BIKOBI CTAaHH OCOOHH
BUIY, YUCENBHICTh YCIiX HAsBHUX BIKOBUX IPYII, HILIbHICTH 0coOuH Ha 100 M? Ta HpOIEHTHE
CIIBBITHOILIEHHS BIKOBUX KaTeropiii. Ha wiit ocHOBI OyayBaii BIKOBI CIIEKTPH ISl HOALIBLIOTO
X MOpIBHSHHSL.

BiKoBi crieKTpu AOCITIHKYBaHHUX LEHOMONYJsIiil P. chlorantha moniOHi, OMHOBEPIINHHI,
JIBOCTOPOHHBOTO THIY (MaKCHMyM CHOCTEPIra€ThCs Ha JOPOCIHMX BEreTaTHBHUX OCOOMHAX).
Hocnimkeni nenononynsuii Platanthera chlorantha 1HBa3iiHOTO THIY, OCKIJBKH B HHX
NepeBaXkaroTh IPEreHepaTHBHI 0co0uHH (j, im, vv). HaiOibIa niTbHICTh 0COOMH IIEHOMOMYJ IS i
P. chlorantha cranosuna 39 oc/100 M2, MakcuManbHuUi iHAEKC BimHOBICHHS cTaHOBUTH 3200 %.
[eHomomyJsiiii XapakTepH3yOThCs JOCTATHHOK YUCEIBHICTIO Ta MIUIBHICTIO 1 epe0yBaroTh y
3aJI0BIJILHOMY CTaHi.

Hypiii T., Apo3na 1.
CYYACHUI CTAH MONYJISALIN HEPATICA NOBILIS MILL.
B YMOBAX JPOI'OBMYYNHU
Lpozobuyvkuii depacasnuii nedazoziunuil yHisepcumem imeni leana Ppanxa
eyn. leana @panka, 24, m. /[poecoouy, 82100, Ykpaina
e-mail: inessadr@ukr.net

Puriy T., Drozd I. CURRENT STATE OF HEPATICA NOBILIS MILL. POPULATIONS
IN THE CONDITIONS IN DROHOBYCH DISTRICT. It is established that in the territory of
Drohobych region in natural phytocenoses there are habitats of Hepatica nobilis Mill. In plant
groups Hepatica nobilis Mill. grew singly on the edges, among the bushes. Populations contained
individuals of different levels of vitality, but were not sufficiently stable and adapted to anthropo-
genic load. Stocks of this species are small, are declining every year and need protection.

[Ipobnema 30epexkeHHS Ta BIAHOBICHHS NPUPOJHMUX PECYPCiB CHOTOAHI OCOOIHMBO
aKTyaJbHa. Edemepoinni BuOM BHUABMINCS JOCHTh YYyTIMBUMH O aHTPONOTEHHOTO
HaBaHTaXeHHs. PociyHwy, sKi paHinie OyiIH IIMPOKO PO3IOBCIOMKEHHI, TETIEP CTAOTh PiIAKICHUMH
i 3HuKatouuMu. Cepell paHHBOKBITYYHMX IOTpeOye OepeXJIMBOTO CTaBJICHHS 1 IE4iHOYHUIIA
3Bu4aiina (Hepatica nobilis Mill.), apeann sixoi nomitHo ckopouyrotscst (ITanosa, 2007).

Hepatica nobilis Mill. — 6araropiuna TpaB’ssHUCTa poCInHa ponuHu Ranunculaceae, sika
TPAIUISETHCS Y 3aXiJHUX perioHax YKpaiHM B JIMCTSHUX 1 MIIIaHHUX JIicaX, Cepel] YarapHUKIB.
Ha noBrux gepemkax po3MilieHi IPHUKOPEHEB] JIMCTKH, SIKi MalOTh TEMHO-3€JICHE 3a0apBIICHHS.
JIMCTKY 3UMYIOTh, @ HOBI 3’ IBJISIFOTHCS ITICIIS BIAIBITAHHS pOoCcTHHA. KBITKH TOOTUHOKI, pO3MIIICHI
Ha MPSIMOCTOSYMX KBITKOHOCHHX cTeOnax. PociiHa mourHae IBICTH Jinie Ha 6-My pOL JKUTTS.
3 JiKyBaJbHOIO METOI0 BHKOPUCTOBYIOTH JINCTKHM Ta KBITKHM Hepatica nobilis, siki MICTATH
KyMapuH, CaroHiHH, (1aBoHOiH, aCKOPOIHOBY KHCIIOTY, INIKO3K Ta iHII Gi0NIOTiYHO aKTHUBHI
pedyoBuHH. PociimHHA CHPOBHHA MMO3UTHBHO BIUIMBAE Ha OOMIH PEYOBHH, Ma€ BigXapKyBalbHI i
AQHTUCETITHYHI BJIACTHBOCTI, CTUMYJIIOE CEKpELilo JKOBYi, maBHIlye niype3. Hacrtiit nmucTkiB i
KBITOK BXKMBAIOTb I11J1 Yac 3alaJICHHs TeYiHKH, )KOBUHOKaM STHOT XBOPOOH, 3aIalieHHs CeNe3iHKH,
HUPOK i CEYOBOT0 MiXypa, OpoHXiTy i Tpaxeiry, peBmarusmy (I'ponsincekuii, 1992).

Micuespocranns Hepatica nobilis Tpamistrotsest 1 Ha Teputopii Iporodunpkoro nepearip’s
Huictpocrkoro [Tepenxapnarts. JIikyBanbHI BIacTHBOCTI Ta paHHIM TEPMiH LIBITIHHS TPU3BOASATH
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J10 300py KBITKOHOCIB BHAY, B pe3yJbTaTi YOTO MOIYJISMii AETPaayloTh Ta 3HUKAIOTh. 3 METOO
BHBUYEHHsI OCOONMMBOCTEH momupeHHs Hepatica nobilis Hamu Oymu oOpaHi mpoOHI IIiomii 3
PI3HUM aHTPONOTEHHUM HaBaHTKEHHSAM Ha TepHUTOPIi JJpOoroGHIBKOTo JicOBOrO TOCIIONAPCTRA,
30kpeMa, y TpyckaBenbkomy, PaneBupkoMy Ta JIIITHAHCEKOMY JIICHULITBAX.

Y pesymbTari IOCHiIKEHb BCTAHOBIIEHO, MO ocobuHM Hepatica nobilis Ha Teputopii
o0paHMX IiCHUOTB J{pOrOOWIIBKOTO JIICOBOTO TOCHOAAPCTBA HE YTBOPIOBAIM MIUTHHUX
arperariiif, TpammUIHCs PiIKo, TOOTUHOKO Ha Y3ICCIX, cepel yarapHukiB. [lomymsmii MicTimm
Yy CBOEMY CKJIaZli OCOOMHH Pi3HHX PiBHIB KHTTEBOCTI, MIPOTE€ HAa OKPEMHUX MPOOHUX IUIOIMIAX
Oy/M HEJOCTAaTHBO CTIIKMMH Ta NMPUCTOCOBAHMMH JIO aHTPOIIOTEHHOTO HaBaHTAXXEHHA. Tak,
Ha Teputopii TpyckaBempkoro JicHHITBa Micue3pocTanHs Hepatica nobilis 3MEHIIYIOTBCS
MepeBaYKHO BHACIIIOK 3pHBAHHSA Ha OyKeTH i BUTONTYBAaHHS i mepeOyBalOTh MiJ PealbHOO
3arpo3010 3HUKHEHHs. [IOpIBHSHHS CTaHy MOMYNSUIH y PI3HUX THIAX OCENHI] BUSIBHIO, L0
KpaIlli eKOJIOTr0o-IEHOTHYHI YMOBH ISl POCTY 1 PO3BUTKY LIBOTO BHAY OyJM Ha MPOOHMX ILIOIIAX
JIiNTHAHCHKOTO JIICHUIITBA.

OTxe, 3aranoM 3anacu Hepatica nobilis Ha Teputopii IporoOMI4rHN HEBEIUK, 3 KOXKHIM
POKOM 3MEHIIYIOThCS 1 HOTPEOYIOTh OXOPOHH.

CanuroB P., ®eanoada-Kaymuna Jl.

BPIO®JIOPA OJIITOTPO®HOI'O BOJIOTA BFATHO HA BUT'OPJIAT-I'YTUHCBKOMY
XPEBTI (YKPATHCHKI KAPIIATH)
HBH3 «Yoiczopoocvkuii nayionanbhuil ynisepcumen
syn. A. Bonowwuna, 32, m. Yoicecopoo, 88000, Vkpaina
e-mail: kaf-botany@uzhnu.edu.ua
Sadygov R., Felbaba-Klushyna L. BRIOFLORA OF THE OLIGOTROPHIC SWAMP
BAGNO ON THE VYHORLAT-HUTYN RIDGE (UKRAINIAN CARPATHIANS). The bryo-
flora of the oligotrophic bog Bagno was studied and compared with the literature data, published
in the middle of the last century. The extinction of Sphagnum fuscum (Schimp.) H.Klinggr. and
the emergence of four new species of this genus have been recorded. The list of bryoflora in total
includes 20 species: four liverworts, and sixteen mosses: six species of the genus Sphagnaceae,
and two species of each families such as Calliergonaceae and Polytrichaceae, one species of
families Mniaceae, Aulacomniaceae, Dicranaceae, Hylocomiaceae, Climaceae, Pylaisiaceae.

OnHuM 13 HaliOLIPIIKMX 32 UIoleto onirotpoduux Oomit Ykpaincekux Kapmar € 6omoro
barno na Bynkaniunomy xpe6ti, BusiBneno Brepue B. 1. Komenmapom ta C. C. ®omopom
(Komennap, ®oznop, 1960). 3rigno 3 manumu €. M. bpazic ta iH. (bpazic ta iH., 1969), nus
HBOTO XapaKTepHI HANIIMOLII MOKIIaaX TOPdY, IO CTAHOBIATH 5,9 M, TOJI K Ha iHIINX 00J0TaxX
perioHy 1XHs TIHOWHA CTAHOBUTH 10 3 M. lle mae migcraBy BBa)kaTH Iie OOJOTO HaMCTapilIUM
cepell BUSBJICHUX Ha Il Yac omiroTpodHux OomiT 3akapmarts. 3a OCTaHHI ICCATHPIUYS HA
HBOMY CITOCTEPITrarThCs MPOICCH MTOCTYIOBOI TpaHchopMallii 60T0TIHOT POCIHHHOCTI Y IydHY
(Denvbaba-Kiymmna, 2008). Sk Bimomo, came Opioduiopa miBHle, HDK CYIMHHI POCIHHH,
pearye Ha 3MiHH SKOJIOTIYHAX YMOB CepeIOBHIIA. Y 3B S3KY 3 IIMM HAMH IPOBEACHI 10 CITIIPKECHHSI
BUJIOBOTO ckiany Opioduopu GomotHHX (iToleHO03iB 0oioTa barHo 3 MeTow MOpiBHIIBHOTO
aHaJi3y 3 MOINEpPEeIHIMU JaHUMH Ta BHUSBICHHS 3MiH, SIKi BiIOyBalOThCS y HOrO POCIUHHOMY
MTOKPHBI.

Hocnimkenns nposoawin y nepiog 2019-2020 pp. Haszeu OpiodiTiB HaBeqeHO 3rifHO 3
HaiiHoBINMM €BporneiicbkiM Opionoriunum 3BeneHusM (Hodgetts et al., 2020).

Harnri mocmimkeHHs Jajii 3MOTY JOIMOBHUTH MEPEIIiK MOXOMOAIOHNX IbOTO MAcHBY, CEPE
SKMX € 4OTHpPH HOBI Buau cbaruiB — Sph. palustre L., Sph. squarrosum Crome, Sphagnum
papillosum Lindb., Spagnum fallax (H. Klinggr.) H. Klinggr. Ilepenik Opiodopu 3aranom
BKJTtouae 20 BUIIB, CEPe AKUX YOTUPH TIeUiHOUHUKH (Apopellia endiviifolia (Dicks.) Nebel & D.
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Quandt, Pellia epiphylla (L.) Corda, Marchantia polymorpha L, Scapania undulata (L.) Dumort)
Ta IIICTHAIISTE MOXIB: IIICTh BUIIB poauHU Sphagnaceae pomy Sphagnum (Sph. capillifolium
Crome, Sph. medium Limpr., Sph. palustre L., Sph. squarrosum Crome, Sph. papillosum Lindb.,
Sph. fallax (H. Klinggr.) H. Klinggr.), a Takoxx 1o aBa Bumu porur Calliergonaceae (Calliergon
giganteum (Schimp.) Kindb.), Warnstorfia fluitans (Hedw.) Loeske,), Ta Polytrichaceae
(Pollytrichum commune Hedw., P. strictum Menzies ex Brid.), mo omHOMy Bumy ponus Mniaceae
(Mnium marginatum (Dicks.) P. Beauv.), Aulacomniaceae (Aulacomnium palustre Schwngt.),
Dicranaceae (Dicranum majus Sm.), Pylaisiaceae (Calliergonella lindbergii (Mitt.) Hedenns),
Hylocomiaceae (Pleurozium schreberi (Brid.) Mitt), Climaciaceae (Climacium dendroides
(Hedw.) F. Weber & D. Mohr).

Cemepenko 1., Oxinmona A.

MOP®OJIOT'O-AHATOMIYHA BYJIOBA IJIOAY TA PEITPOAYKTUBHI
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Semerenko 1., Odintsova A. MORPHOLOGICAL AND ANATOMICAL STRUCTURE
OF THE FRUIT AND REPRODUCTIVE INDICATORS OF CANNA INDICA L. Fruit of Canna
indica — is an inferior syncarpous trilocular capsule with persistent sepals, dehiscent through
dorsal slits. Fruit wall is parenchymatous, densely covered with soft spines. In the fruit wall nu-
merous vascular bundles go longitudinally, connected with many horizontal anastomoses. Ovule
number in ovary is 15 (12-18), seed number is 4 (3-6), so seed productivity is low (27%). Pollen

number in anther — 14,5 thousand, pollen sterility — 21 %, P/O-index — 961.

Canna indica L. — nexopaTuBHO-KBiTYy4a pocinHa ponunu Cannaceae, sika KyJIbTUBYETHCS
y Oararbox OoTaHIYHHX cajgax Ykpainu. B YkpaiHi BUB4HAIM CTPYKTYpY i PO3BUTOK HACIHHOTO
3agatka Ta okiHoworo ramerodity Canna indica (Ky3smuna, 2013), 6iomopdoorigni
0COOJIMBOCTI, IHTPOAYKIIIFO, TIEPCIIEKTUBH BUKOPUCTAHHS MPeCTaBHUKIB poay Canna B yMOBax
npaBobepexkHoro cremosoro [pumHinpos’s (Ma3sypa, 2018), 3aiiicHoBanu hapMaKOrHOCTHYHE
JOCIIIDKCHHST KAaHHU CaJ]0BOT Ta CTBOPCHHS JIIKAPCHKKX 3ac00iB Ha 11 ocHOBI (Tumodeesa, 2018),
MPOBOIIIIN TOCIIKCHHS (DOTOCHHTCTHYHHUX IMIIMEHTIB TPaBH JICSSKUX COPTIB KaHHH CaI0BOL
(Kucmuuenko Ta ., 2019). OgHak geranbHi JOCTiIKSHHS MOP()OI0ro-aHATOMIYHOI CTPYKTYpH
I0Ay He MpoBOAMIH. TOMY METOIO HAIIOTO MOCIIIKSHHS OyJ10 3’ICyBaTH 0COOIMBOCTI OyIOBH
IJIOY Ta MpoaHali3yBaTH PENPONyKTUBHI okazHukn y Canna indica.

[Tnixg Canna indica — HWKHS CHHKapIHA TPUTHI3MHA KOPOOOYKA, KA PO3KPHBAETHCS
JIOP3JIbHAMHY TIUTMHAMH, 0 MPOXOISATH BiJl OCHOBH JIO BEPXiBKM KOpOOOUYKHM B 1i CTIHII
(moxyminumaHo). YanronucTku HeomnaaHi, 3auIIaloThes MpH m1oi. OTIIoAeHb IapyBaTHii, 330BHI
ropOKyBaTHii, TopOKH (HOPMYIOTECS LI Ha CTai1 Oy TOHY. 3pi/IHii ILTi] HeIPaBUIbHOT hopMu uepes
BWIT STYyBaHHS BEITMKUX HAaciHWH. AHatoMiuHa OymoBa orutonns Canna indica XapakTepu3y€eThCs
0araTonapoBO0 MAPEHXIMHOIO CTPYKTYPOIO 13 BEJIHMKOI KiJBKICTIO MO3JA0BXKHIX MPOBIIHUX
My4KiB, sIKi 00’ €JHAHI TOPU30HTAILHUMH aHACTOMO3aMH. [HIIMX 34epeB’ IHUINX TKAHUH HEMAE.
Omtonens Canna indica Mae TOpOKYBaTHI TAPSHXIMHHK 30BHILIHIH 1P, IKUH 37Ty Iy €ThCS IICPET
PO3KPUBAHHSM ILJIOAY, 3JIHAIIAIOYN CYXHH TUTIBYACTHIA BHY TPIIITHIH I1ap, MPOHU3AHMUA IPOBITHUMHU
nyukamu. EHnoKapmiii He3nepes’ siHiui, chopmoBanuii mamninamu. KijgbKiCTh HACIHHUX 3a4aTKiB
Canna indica cranoButh Bix 12 mo 18, B cepennbomy 15 y miiofi, a KijgbKiCTh HACIHWH BiX 3 10
6, B cepenapomy 4. Koeoinient npogykruBHOcTi — 27 %. HaciHHeBa mpOAyKTUBHICTD — OIHMH
3 HAWBaKJIMBININX MOKA3HHKIB, KU XapaKTepu3ye PiBeHb afanTalilii pOCIMH 10 KOHKPETHUX
IPYHTOBO-KIiMaTnyHUX yMoB (Baitnaruii, 1974), a Takok Ma€ BaXIIMBE 3HAYCHHS JIJISl CENEKIIil,
OCKUIbKH MOXKe OyTH BUKOPUCTaHHI SIK JOHOPChKA O3HAaKa Ul CTBOPEHHS COPTIB 3 BHCOKOIO
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BpOXKaWHICTIO. HU3bKe 3HaYCHHS MOKa3HUKA HACIHHEBOI MPoAyKTUBHOCTI Canna indica CBiTIUTH
PO HE3a0BIIBHUI PiBEHh aBTOHOMHOTO HACIHHEBOTO PO3MHOXEHHS I[bOTO BHIY B YMOBaxX M.
JIsBOBA.

3a HaIMMHU JaHUMH, OTHOTEKOBUH MWK €auHOi THYMHKK Canna indica TIPORyKye B
cepenHbOMYy 14,5 THC. THIKOBHX 3epeH, 3 KX 21 % (20-32 %) € crepunbHIMY (HEBUTIOBHEHUMH ).
Jiist oGunCNeHHS KUTPKICHOTO IIOKa3HUKA PEPOAYKTUBHOTO yemixy B Canna indica My 3HAXOAHIH
3HadueHHS P/O-iHOeKcy — CIiBBiTHOIICHHS YHCJa TMHJIKOBUX 3€peH 1 HACIHHUX 3a4aTKiB, sKi
MIPOIYKYIOTHCS OZHIE€IO KBiTKO0. P/O-iHIeKc € iHmnKaTropoM e()eKTHBHOCTI TPAHCIIOPTY THIIKY i
BimoOpaxae Tvrl penpoxykruBHoi cucremu Buny (Cruden, 1977). YV Canna indica noxazauk P/O
nopiBHIOE 961, 10 CBIUUTH, 3 OMHOTO OOKY, TIPO CIEIialli30BaHy CHCTEMY CXPEUIyBaHHS IIHOTO
BHIY, a caMe, BTOPHHHE BiTKIagaHHs MKy Ha ctoBmInKy (Glinos, Cocucci 2010), a 3 iHImoro
00Ky, 03HAYaA€E MOETHAHHS KCEHOIaMHOTO if aBTOTaMHOTO 3alHJICHHS.

Texaimun J1.!, Xomun 1.2, ®epenn H.2, Tuka O.!

BIKOBA CTPYKTYPA LIEHOIIOIYJISALINA GALANTHUS NIVALIS L.
HA TEPUTOPII [TIPUPOJIHOI'O 3AIIOBIJHUKA «PO3TOUYYS»
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Teklishyn D., Khomyn I., Ferentc N., Dyka O. AGE STRUCTURE OF GALANTHUS
NIVALIS L. COENOPOPULATIONS IN ROZTOCHYA NATURE RESERVE. The results of
study of Galanthus nivalis L. coenopopulations in Roztochya Nature Reserve in 2020 are pre-
sented. We investigated the age states of individuals, number of all available age groups, percent-
age of age groups and the density of individuals per 1m?. The state of the investigated coenopopu-
lations Galanthus nivalis L. is satisfactory, it is characterized by a sufficient density, the presence
of four main age groups, invasive and normal populations type.

Jo BuamiB pocnuH, siKi MOTPeOyIOTh OXOPOHH, HAJNEKUTh MIICHDKHUK OLITOCHIXHUM.
Galanthus nivalis L., 3anecenuii no UepBonoi kuuru Ykpainu (1996, 2009). OnHuM i3 HalO1IbII
HaJiHHUX KPUTEPIIB OLIHKU KHUTTE3AATHOCTI, CTAIOCTI W MEPCHEKTUB MOMYISAIN PiIKICHUX Ta
TaKMX, 0 epeOyBaroTh I1i]] 3arp0o3010 3HUKHEHH:I, BU/1iB POCIINH € AMHaMiKa IXHbOI YHCEILHOCTI
Ta OHTOTeHEeTHYHOI cTpyKTypH (AmuTpam, lllymceka, 2014).

BixoBuii ctan crpykrypu neHononyisnii Galanthus nivalis L.y 2020 p. mocmimxyBanu
Ha BICBMOX NPOOHHMX NUISHKAX TPHPOJHOTO 3amoBimHuKa ‘“‘Po3rouus”. BikoBy cCTpykTypy
Br3Hauanu 3a Metonmamu, ommcanumu O. O. YpanoBum (1969, 1973). Ha mocmimkyBaHUX
ninsHkax Oynmu BusiBIIEeHI ocoOunm Galanthus nivalis L. TakuxX BIKOBHX CTaHIB: IOBEHLIBHI (j),
imatypHi (im), BipriHineHi (V) Ta reHepatuBHi (g). Y koxHii neHononymswii Galanthus nivalis
L. BU3HaYanM KiTBKiCTh HAIBHUX BIKOBHX TPYI 1 iXHIO YuCenbHICTE. IIpopocTku (p) mboro BUIY
3’SIBIISIIOTBCS BOCEHH, @ HaBECHI MEPETBOPIOIOTHCS B FOBEHINIBbHI OCOOMHH, TOMY iX 0OIiK He
nipoBouiii. CeHUIbHI (S) 0COOMHH Yy IPUPOTHUX YMOBAX YTBOPIOIOTHCS AYKE PiJIKO, TOMY OOJIIK
X TakoX He MpoBOIMIIN. THI BIKOBHX CHEKTPIiB BU3Ha4au 3a kiacudikamieto JI. B. Jlenucoroi,
C. B. Hikitunoi (1985), a Tun nomyssinii — 3a knacugikauiero T. O. PaborHosa (1950).

VY 2020 p. BikoBi cniekTpu neHononynsmid G. nivalis Ha ninsakax Ne 3, 4, 5, 12, 20, 4
€ JIIBOCTOPOHHBOTO THITY, Y HHMX IEepPEeBakKalOTh MOJIOAI OCOOMHM. 3arajioMm, yci JOCIHiIpKeHi
neronomyssiuii G. nivalis yMOBHO HETIOBHOWICHHI (HE BUSIBIICHO CEHUIBHIX OCOOMH), IHBa31{HOTO
THUITY, OCKUTBKH B HUX IIEPEBAXKAIOTH IPEereHepaTuBHI 0coOuHu (P, j, im, V). BoHH He 3matHi 110
CaMOBIITBOPEHHS 1 3aJIe)KaTh BiJl 3aHECCHHS HACIHHA 330BHI. JIUIIIe eHOMOMy Al Ha AiTTHKAX
Ne 1 Ta Ne 2 Oynu HOpMAIBHOTO THITY, OCKUTBKH B HUX HasBHI BCi BIKOB1 IpyIH 3 TIepeBasKaHHIM
TeHEePaTUBHHUX 0COOMH.
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Haii0inpma niineHICTh 0cOOMH y HeHOnonyssmisx G. nivalis criocTepiraigacs Ha AUISHII
Ne 4 (39 oc/m?), a HaliMenina - Ha gitstHI Ne 3 (10,9 oc/m?). [HAEKC BiTHOBIEHHSI Ma€ MAKCHMAJIbHE
3HaueHHs Ha nustHI Ne20 (867,74 %), 1 miniManbHe 3HaueHHs Ha nansHii Ne 2 (160,0 %).

Cran gociimkeHux ueHononyssitii Galanthus nivalis L. € 3a10BiUIbHUN, OCKIIBKH
XapaKTePU3YEThCS JOCTATHLOO IIUIBHICTIO, HASIBHICTIO YOTHPHOX OCHOBHHUX BIKOBUX Ipyil. [laHi
LEHOTOMYJIALIT HaJIeXaTh JI0 IHBa3iHHOTO Ta HOPMAJILHOTO TUIIB. J{J1s MPOTHO3yBaHHS 3MiH CTaHy
LCHOMOMYJISALINA HEOOXiTHO MPOBOAUTH MMOJANIBIII MOHITOPUHIOBI TOMYJISIIIIAHI 1O CJTiKECHHSL.

Direan M., Oxinmnosa A.
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Fitel M., Odintsova A. MORPHOLOGY OF REPRODUCTIVE ORGANS AND SEED
PRODUCTIVITY OF HERACLEUM SOSNOWSKYI MANDEN. The number of compound um-
bellate inflorescences, simple umbels and flowers in one umbel were calculated for ten model
plants of Heracleum sosnowskyi near Staryy Jar village of Yavoriv district, Lviv region. One
plant of Heracleum sosnowskyi develops 4-11 inflorescences, up to fourth order of branching.
The main umbel produces 2520 seeds, the whole plant in reality produces 6218 seeds. Flower/
fruit ratio is 89 %. Fruit size in Heracleum sosnowskyi decreases with the order of branching.

Heracleum sosnowskyi Manden — otpyiiHa OararopidHa poCliiHAa POAWHU Apiaceae, sKa
BBa)KAETHCS KAPaHTHHHOIO 1 BUCOKO 1HBa31iHOIO B YKpaiHi Ta IHIINX €BpoIeHchkuX KpaiHax. Ha
JKaJlb, TAKWH HeOEe3MEYHUI BUJ € HEJOCTATHRO BUBYECHHUM Y IUIaHI HACIHHEBOI IPOIYKTUBHOCTI
i aHaTroMo-MOp(OJIOTIYHNX HPHCTOCYBaHb J0 po3ceneHHsA. s 60poThOM 3 OOpIIIBHUKOM
HEOoOXiJHO 3HAaTH HOT0 HACIHHEBY ITPOAYKTHBHICTh, TOMY Hallle JOCIIHKECHHS MOJSATajI0 B TOMY,
00W BU3HAYMTH KUTBKICTB IJIONIB 1 HACiHUH, sIKi popmytoThes y pociuau Heracleum sosnowskyi.
30ip i obmik marepiany npooauan y 2019 p. Ha momysAwii, Ky BUSBHIM No0iu3y c. Crapuid
Sp (JIeBiBchKa 0011., SIBOpiBChKMit p-H). [ist Toro, m00 ni3HATHCS HACIHHEBY NMPOXYKTUBHICTD
0ocoOuHHM, Oynu 3AiMCHEeHI MipaxyHKH KiUTBKOCTI CYIBITH Ha OCOOWHI, KITBKOCTI 30HTHYKIB Y
cyusitTsix 1, II, III, IV mopsakiB i KUTBKOCTI KBITOK y 30HTHYKaX Ha 10 MOmempHUX 0coOOMHAX
cepenHboro raditycy. 3aranoM, Ha OfiHii pociuHi criocTepiranocs Bif 4 o 11 cynBiTh — CKIaIHAX
30HTHUKIB. Y cepelHbOMY Ha OJHIH pociHHi (OpMYy€ETHCS TOJOBHE CYIBITTS 31 42 30HTHUYKAMH,
2-4 cyusitts Ha maroHax Il mopsinky, mo 30 30HTHYKIB y KO)KHOMY, 1-4 CynBITTS Ha IaroHax
[T mopsiaxy, o 20 30HTHYKIB y KOXKHOMY, Ta iHOAl 1-2 CyUBITTS Ha MaroHax 4 MOpsKY, mo 12
30HTHYKIB B KO)KHOMY. BUsIBHIIOCS, 1110 B HALIIOMY Matepiaiii B OTHOMY €JIEMEHTapHOMY CYILIBITTI,
TOOTO B 30HTHUKY, Ha CTaIi1l IUIOAOHOIIEHHS criocTepiranocs Bix 21 1o 61 mioais, B cepeiHEOMY
34. To6To 3 OTHOTO 30HTHYKA MOXKE YTBOPUTHCS Oni3bK0 60 HaciHWH (110 JBi 3 KOKHOTO TUTOIY).
BpaxoByroun 11e, MOXXHa BUpaxyBaTH, III0 Ha TOJIOBHOMY CYLBITTI | HOpsiaKy Moke chopMyBaTucs
o 2520 HaciauH (42x60). 3a HamMMH JaHWMHU, Ha OJHIA MOJICNBHIN 0cOoOWHI, ska Mama 7
CYILIBITB, Oy;10 BusiBIeHO 3496 KBITOK, 3 AKHX IUT0ROHOCATH e 3109, To6To hopmyeThes 6218
HaciHuH. OTxe, 387 KBITOK 3aJIMIIAIOTHCS CTEPHILHUME a00 3a3HaId MEXaHIYHUX YIIKOJKEHb
B pe3yJbTaTi 4oro He YTBOPIOIOTH IUIoAiB. ToOTO KoedimieHT MIogouBiTiHHS qopiBHIOE 89 %.
Cepemui posmipu twioniB Heracleum sosnowskyi 3a HallUMHU JaHUMH: mupuHA 6,1-6,9 MM,
noxkuHa 9,5-14,0 MM, toBmmHa 0,6-0,9 MM, mpudoMy HaiOUIBINI 3HAYEHHS CIIOCTEpIrajiu
y Iiofax i3 maroHiB | mopsaky, a HaiimeHmi — 3 maronis 11l mopsaky. Ha#Gunem nomitHOO €
PI3HMI Y 3HAYEHHSIX JOBKUHH IIJIO/IB HA TIATOHAX Pi3HUX MOPSAKIB rayKEeHHS.

3a niTepaTypHUMHE TaHUMH, ofHA pociuHa Heracleum sosnowskyi B cepeTHbOMY IPOIYKY€
20 tuc. HaciHuH, okpeMi exkzeMiuisipu — 10 100 Tuc. (Tkauenko, 1989; Antununa, llyiickas,
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2009). Binbuiicte MepukapmiiB (OJHOHACIHHHMX IIOJIOBUHOK IUIOAY) MHajxae 0e3rnocepeHbo
003y MaTePHUHCHKOT POCIMHU: 32 BUCOTH POCIHMHU 0J1M3bK0 2 M — Y pajiyci 10 4 M. [lo oceHi B
3apocCTsX OOpIIiBHUKA HA | HAKONU4YYy€eThes 10 12 Tuc. HaciHuH. [0 BECHU 3aMHIIA€ThCs OJIM3BKO
2 THC. )KUBHX HACiHUH Ha 1,90 % i3 SIKHX IPOPOCTAIOTH 3a CIPUSTIMBUX YMOB — Y Oepe3Hi-KBITHI.
Bausbko 5 % HaciHuH 30epiraroTh cxoxicTh He MeHIe 2 pokiB ([IpakTuueckoe mocodwue. .., 2005).
Ha paneki BizcTani Mepukapmii epeHOCAThCS 3a JOIOMOTOK aBTOMOOUIBHOTO TPAHCIOPTY, Ha
0:1M3bKi — TBapuHaMu (Ha XyTpi). Takoxk MepuKapmii pO3HOCATHCS 3a JOOMOT'00 BOJIH, OCOOJINBO
[0 JIOJMHAX PIUOK MiJl Yac BECHSHHUX NOBeHEH. B3uMKy Mepukapmii pO3HOCSTHCS BITPOM IO
samep3nomy rpyHti ([Ipaktuueckoe mocobwue. .., 2005; Kubuce, Priede, 2010). Bucoka HacinHeBa
MPORYKTUBHICTE Heracleum sosnowskyi Ta Horo 30aTHICTH 10 PO3HECEHHS 32 JOIMTOMOTOIO Pi3HUX
arcHTIiB pOOJIATH 1IeH BUI HEOC3MECUHMM TS IHIIUX BUIIB MICIICBOI (IOpH.
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Hrynova A., Tkachuk M.-M., Matiytsiv N. METABOLIC STRESS INFLUENCE
ON NEURODEGENERATIVE PHENOTYPE OF DROSOPHILA MELANOGASTER SWISS
CHEESE MUTANTS. Metabolic stress is a major contributor to the etiology of many neurode-
generative diseases. The purpose of this study was to examine the impact of starvation-induced
metabolic stress on Drosophila melanogaster swiss cheese mutant phenotype. We revealed sen-
sitivity of sws’ mutants to starvation, resulting in increased lethality and degenerative phenotype
observed in fly brain tissue after stress conditions.

MertabomniuHui cTpec € BaKIMBUM YAHHUKOM PO3BUTKY HEHpOIEreHepaTHBHUX PO3JIailiB
JIOAMHM, 30KpeMa, xBopoO AumbureiiMepa i Ilapkincona. I'en swiss cheese (sws) Drosophila
melanogaster € opronoroM rena NTE (HEHpOTOKCHYHOI ecTepasy) JIIOIUHH, KUH Oepe yd4acTb
Yy PO3BUTKY IIMPOKOTO CHEKTpa HEWpOJEereHEepaTHBHHUX 3aXBOPIOBaHb — K CIAJKOBHX, TakK i
inmyxoBanux (Richardson et al.,2020). Inst MyTaHTIB sws XapakTepHE HaJIMIIKOBE 00rOpTaHHS
HEHpOHIB IIiaJbHUMM KIIITHHAMHU Ta iXHe anonTtudHe Biamupanns (Kretzschmar et al., 2009).
[lepciekTHBHUMH € OCITIIKEHHS BIUTMBY CTPECY Ha PO3BUTOK 1 Iepedir HelipoaereHepaTHBHAX
3aXBOPIOBaHb, 10 CIPHIE KPAIIOMY 3PO3YMIHHIO MOJICKYJISIPHO-TEHETHYHHX MEXaHi3MiB, sKi
JIeKaTh y IXHIH OCHOBI Ta € I11e He 0 KiHILI 3’ ICOBaHUMH.

Mertoto poboTr Oya0 JOCTIUTH BIUIMB META0OJIIYHOTO CTPECY 32 YMOB TOJIOAYyBaHHS Ha
MIPOSIBU HeHpozereHepaTuBHOro (hPEHOTHUIYy MYTaHTIB 3a TeHoM sws Drosophila melanogaster.
VY mocnigi BUKOpHCTaNW caMuiB i camok niHii sws’ D. melanogaster, — HynbOBUI MyTaHT 3a
reHoM sws (i3 xonekuii mpod. [I. Kperumap, CILIA). KonTposnem ciryryBana JiHist JUKOTO THITY
Oregon-R. 3aBIaHHs MOJSTallo y JOCHTIPKEHH] BIUIMBY TOJIOAYBAaHHS Ha BIXKMBAHHS MYTaHTIB
sws’, peHoTHI MO3KY, a TAKOXK Ha IHTEHCHUBHICTh MEPEKUCHOTO OKUCHEHHSI JIiMi/IiB (BU3HAYAIIH 32
BMicToM TBK-MO3UTHBHUX NMPOIYKTIB 1 JIEHOBUX KOH IOTaTiB).

‘YMOBH roJioflyBaHHs CTBOPIOBAJIM HIISIXOM J0AaBaHHA 10 150 MKJI TUCTHIILOBAHOI BOIM
y IIpOOIpKH 3 TBEPIUM arapo3HUM CEpPEeAOBHIIEM 1 QiIBTPyBaIbHUM MANEpOM. S-ICHHUX CaMIIiB
1 CaMOK KOXXHOTO TE€HOTHIy PO3Ca/pKyBalM y Taki mpoOipku mo 10 ocoOMH Ta mepecunaiu
KOXHUX 1-2 1HI Ha cBiXe cepenoBuie mpotsirom 5-7 nuiB. Konrtposem ciyrysas 10 % po3unn
caxapos3u Ta | % po34MH IPiXIDKOBOTO eKcTpakTy. I1iIpaxyHOK MEpTBHX MyX MPOBOIMIIM Ha 2,
4 1 6-i1 newsw. JocmimpkyBanu MiHiMyM 1o 100 0coOuH koxKHOTO TeHOTHITY. CTaTUCTHYHY 00POOKY
3IIMCHIOBAIM 32 JOIOMOTOI0 mporpamHoro 3abesmnedenns GraphPad Prism 8, mocroBipHicTb
nepeBipsin 3a gornomororo Log-rank tecty. PiBeHb NPOMyKTiB NEPEKHCHOTO OKUCHEHHS JIIMiiB
(ITOJI) Bu3Hauamu y 12-peHHHMX OCOOWH INiCNS BIIMBY TOJOXY 32 CTAHIAPTHOIO METOIHMKOIO
(Stalna et al.,1997).

VY pesynbrari NMpoOBEJEHUX JOCIIUKEHb BCTAHOBJIEHO JIOCTOBIPHE 3HM)KEHHS BIJICOTKA
BI)KHBaHHS MYTAHTIB sws’, 32 YMOB MeTa0OJiYHOrO CTpecy MOpIBHAHHA 3 OCOOMHAMH Ha
KoHTposibHOMY cepenoBuii (P < 0.0001(***)). Takox BHSBIEHO MiJBHIIEHY YyTIHBICTH
MYTaHTIB sws’ 70 Toiofay, MOpiBHAHO 3 ocoOMHamu Aukoro tumy (Oregon-R). AHani3 TKaHHH
MO3Ky MYTaHTIB sws’ Ha TiCTOJIOTIYHHX 3pi3aX 3 OLIHKOK PiBHS MEHETPAHTHOCTI Ta PO3Mipy 30H
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JeTeHeparlii moka3aB MOCHICHHS (PCHOTHITY ITCI BIUIUBY METaOONIYHOTO CTpecy (3pOCTaHHS
KUTBKOCTI Ta TUIOIIi BaKyOJIb Y BCIX CTPYKTYpax Mo3Ky). [IpoTe 3a BIUTHBY royIoy He BCTAaHOBJICHO
JOCTOBIPHOTO MiABUIEHHS piBHA Mapkepis [1OJL.

OTXe, MyTaHTH 3a TEHOM SWS MalOTh HiJBHIICHY YyTIUBICTH IO YMOB METaOOIIYHOTO
cTpecy, IO MPOSBISETHCS Y 3HWKCHHI BI)KMBAHHS Ta IMOCWICHHI JET€HEPaTHBHOIO (hEHOTHUITY
MO3KY.

Kykporcbka K.-O.!, FOmyk O.!, Mapinesuti @., ®exopenko B.!

HIAXOU IO TEHETUYHUX MAHIIYJIALINA 3 AKTUHOMILIETAMU -

MPOAYHUEHTAMU AHTUBIOTUKIB PAMOITJIAHIHY I YHEPCUHAMILIHY

U Tvgi6cokuti Hayionanvrull ynieepcumem imeni leana @panxa
syn. I pywescvkoeo, 4, m. Jvsie 79005, Yrpaina
?Vuisepcumem In3yopii, eyn. ynanm, 3, m. Bapese, 21100, Imanis
e-mail: k.zhukrovska@gmail.com

Zhukrovska K.-O.. Yushchuk O., Marinelli F., Fedorenko V. APPROACHING
FLUENT GENETIC MANIPULATIONS IN RAMOPLANIN AND CHERSINAMYCIN
PRODUCERS. Ramoplanin is a lipodepsipeptide antibiotic for the treatment of infections caused
by multi-drug resistant Gram-positive pathogens. Understanding the mechanisms of ramoplanin
biosynthesis is not complete and full enough. We constructed a number of plasmid vectors based
on the integrative vector pSET152 (containing the attP region of the bacteriophage ¢C31) for
overexpression of probable regulatory genes in A. ramoplaninifer and M. chersina, respectively.
We have also developed and improved existing approaches to genetic manipulation of strains.

Pamormanin — JIIOTITIKOXETICUTIENI THIHU I aHTHOIOTHK, e(eKTHBHHAN
IPOTH  MYJIBTHPE3UCTEHTHHX  IPAaM-NIO3UTHBHUX IATOreHiB. LOTO  HpPOXyIEHTOM €
Actinoplanes ramoplaninifer ATCC 33076. Pamomnanin iHTiOye 0i0CHHTE3 HENTHAOIITIKAHY,
3B’s3ytoun  imig II, mo Omokye [ocTym 1O HBOTO MEHINHIIiH-3B’S3YBallbHUX OLIKIB,
YHEMOXXJIMBIIOIOYH PEaKIiio TPAaHCIIIKO3WIIOBaHHA. PaMOIUTaHIH He 3HAHMIIOB MIMPOKOTO
3aCTOCYBaHHSA, 00 MmIATae IOBHAKOMY TiIPONi3y 3a BHYTPIOITHPOBEHHOTO BBEICHHS.
AXTyaJTbHAM € CTBOPEHHS HOBUX IOXITHUX PaMOIUIaHIHY 3 TOKPAICHUMH (DapMaKOKiHETHIHUMH
BIACTHBOCTSIMHM, a TAaKOXX IIOIIYK HOBMX AaHTHOIOTHKIB 3 TpynH JIIHOACTICUIICTITHIIB.
OueBHIHO, 10 BUBYCHHS TCHETHYHNX MEXaHI3MIB O10CHHTE3Y paMOILIaHIHY MOXE JOTIOMOTTH
po3B’s3aTH 1i 3aBHaHHA. MexaHi3MH 0lOCHHTE3y paMOIUIaHIHY i HOTO TeHETHWYHHH KOHTPOJb
BHBYCHO HemocTaTHhO. OKpiM paMOIUTaHiHY, BioMmi ¥ iHINI [1Ba MPOAYIICHTH CIIOPITHEHUX
CHONYK: eHAaypauuguny — Streptomyces fungicidicus ATCC 21013, i yepcuHaMinuHy —
Micromonospora chersina DSM 44151. Knacrepu reniB ixaporo 6iocunte3y (KI'B) momitHO
Binmpisusitorhess Bin KI'B paMommaniHy Ta MOTEHIIHHO MOXYTBH CIYTYBAaTH JDKEPEIOM HOBUX
(dhepMeHTiB I KOMOIHATOPHOTO 010CHHTE3Y HOTO TTOXiTHUX.

Mu po3nodanu BHBYCHHS TCHETHYHHX MeXaHI3MIB OIOCHHTE3y paMoOIUIaHiHy i3 ioro
nuIX-cnenndivyHoi  peryisimii. bioiHndopmaruBHmMA anani3 mokazaB, mo KI'b pamoruraniny
(ramo) micTUTh Taki WMOBIPHI PETYIATOPHI TeHU: ramoS — xomye StrR-momiOHMIA perymsTop,
ramo21-22 — NTBOKOMIIOHCHTHY CHUCTEMY BINNOBiJi (ramo22 — TeH CEHCOPHOI TiCTHIUHKIHA3H,
a ramo2l — perynsaropa Bignosini), ramo32 — PHK-3B’s3yBanbHUi 6inok, a ramo33 — JTHK-
3B’ SI3YBaIbHUH TpaHCKpUMIIiiHAN perynsarop ponuau Lacl/PurR. Mu 30cepenumcs Ha BUBUCHHI
TeHiB ramol, ramo2l 1 ramo22, a takox TeHa mcheStrR M. chersina — optomora ramoJ.
BpaxoByroun monioHicTs mcheStrR ta ramol, ikaBo TOCHITUTH, M CIIPOMOXKHI Ili PETYISATOPH
(YHKIIOHYBaTH IIEPEXPECHO.

Mu BuBYMIM 0COOIMBOCTI MOPQOJIOTii, TWHAMIKY pOCTYy, aHTHOIOTHYHY aKTHUBHICTH i
CTIMKICTB 10 aHTHOIOTHKIB A. ramoplaninifer i M. chersina Ha pi3HUX )KUBIWIBHUX CEpEIOBHUINAX
1 BU3HAYMJIM YMOBH, OITUMAITBHI JUTS CIIOPYIIALIT Ta MPOAYKIIiT aHTHO10THKIB. MU MoaudikyBanu
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YMOBH [IEPEHECEHHS BEKTOPIB Y KOH FOTallifHUX CXPELTyBaHHSX JOCIIKYBaHUX WTaMiB 3 E. coli.
Sk mmardopmy U1 HaJeKerpecii peryIsaTOpHUX T'eHiB MU 00pai KOH IOraTUBHU iIHTEerpaTUBHUH
Bektop pSET152, skuit MicTuth attP-caiit Oaktepiodara ¢C31 i minsHky oriT mmasmign RK2.
Ha iioro ocHOBI MM CKOHCTPYIOBaJHM HU3KY IUIa3MiJ U1 HaJEKCIpecii MepeiyHuX TeHIB Y A.
ramoplaninifer i M. chersina, BAKOPACTABIIH K MapKEPHi TeHU CTIHKOCTi aHTHO10THKIB, 10 IKUX
1Ii OpTaHI3MHU BHUSBJLUTH Uy TIUBICTE. CKOHCTPYHOBAaHO PEKOMOIHAHTHI IITaMU A. ramoplaninifer i
M. chersina 13 HaieKCTIpeCiIMU TeHIB-PETYIATOPIB ramol, ramo2l i ramo22, a Taxox mcheStrR,
10 AaCTh 3MOTY OIIIHUTH IXHil BIUTUB HA MPOMYKIIFO JTIMOTTiKOJCTICUTICTITAIIB.

Isateo O, ®inrox H."?, Kpumummu-Auaesuy A%, Boaunap JL.!, Jecuk P.3, Croiika P.!23

JOCHIJKEHHS MEXAHI3MIB AHTUHEOITJIACTUYHOI JIf HOXIJTHUX
4-TIA3OJIIAMHOHY HA ITYXJIMHHI TA HOPMAJIbHI KJIITUHUA IN VITRO
! TTvsi6coruti HayioHanbHuil yHieepcumem imeni leana @panxa
eyn. I pywescokozo, 4, m. JIveis, 79005, Yrpaina
2Incmumym 6ionoeii knimunu HAH Vxpainu, eyn. Jlpacomanosa, 14/16, m. Jlvsis, 79005, YVrpaina
3ITvsi6coruil Hayionanbhutl meouunutl ynigepcumem imeni JJanuna Ianuybkoeo
eyn. Ilexapcoka, 69, m. JIveis, 79010, Yrpaina
e-mail: oksana.ivatoo@gmail.com

Ivatyo O., Finiuk N., Kryshchyshyn-Dylevych A., Bodnar L., Lesyk R., Stoika R.,
STUDY OF MECHANISMS OF ANTINEOPLASTIC ACTION OF 4-THIAZOLIDINONE
DERIVATIVES TOWARDS TUMOR AND NORMAL CELLS IN VITRO. The search for new
drugs with effective and selective antitumor action is an urgent task of biology and medicine.
Compounds based on 4-thiazolidinone derivatives are of particular interest as a source of new
drug molecules. Under the action of Les-6287, Les-6294 and Les-6295 at 1 uM, there were no
changes observed in the morphology and DNA damage of lymphocytes of peripheral blood of
clinically healthy human donors. Les-6287, Les-6294 and Les-6295 substances induced DNA
damage in Jurkat T-cells. Les-6287, Les-6294 and Les-6295 affected the amount of apoptosis-
associated proteins in these cells. The studied 4-thiazolidinones inhibited the transition of cell
cycling in Jurkat T-cells: Les-6287, Les-6294 — G1/S phase, Les-6295 - G2/M stage of the cell
cycle.

[Momyk HOBUX PEYOBHH i3 €(PEKTHBHOI i CEJEKTUBHOIO IPOTHIIYXJIMHHOKIO €0 €
aKTyallbHUM 3aBJaHHAM Oiojorii Ta Meaunuad. CIOIYKH Ha OCHOBI MOXiTHUX 4-Tia30JiAMHOHY
BUKJIMKAIOTh OCOOJIMBUI 1HTEpEC SK HKEepesia HOBUX JTIKAPChKUX MOJIEKYJI.

Mertoro Hamoi po6otu Oyao JOCHITUTH BIUIMB MOXiAHMX 4-TiazomiguHoHy Les-6287,
Les-6294 Tta Les-6295 na nposidepariiro Ta KIITHHHAN UK jJeliko3aux T-ximitud miHii Jurkat
3a momomoror JIHK komer-anami3zy B JyXHHX ymMoBax, BecTepH-OJ0T aHalizy HpoOTEiHIB Ta
IUTOMOP(OIOTIIHOTO TOCTIKEHHs KIITHH. J[J1s1 IOPiBHAHHS BUKOpUCTOBYBaH T-miM(ornTu
nepudepryHOi KpoBi 3m0poBux MoHOPIB (mpotokon Ne 2 Big 27.01.2019 Kowmicii 3 OioeTuku
[HcTuTyTy 6i0morii kmitnan HAH VYkpainm).

Bceranosneno, mo Les-6287 ta Les-6294 BoioairoTh OibIIT BUPAXKESHOIO MPOTUITYXTHHHOIO
AKTHBHICTIO, HIXK pedoBrHa Les-6295 mono kiitud miHii Jurkat T-netiko3y iroquau. PeqoBunHu
Les-6287 1 Les-6295 Oynu MeHIT TOKCHYHUMHE 100 HOpMaIbHUX T-miMbonuTiB nepudepuanoi
KpOBI JIFOMWHU, HIK JOKCOPYOIIMH, TOKCHYHICTh Les-6294 Oyna piBHOBEIMKOIO TOKCHYHOCTI
noxkcopybirmny. 3a mii Les-6287 y xomuentpamii 1,5 MxM, ska sinnosimae IC,, BusBieHo
53,38 % JHK y xBocTti xoMmerT, 3a aii Les-6294 y xonuentparii 3,5 MM — 48,35 % JIHK, 3a
nii Les-6295 y kouuentpauii 55 MM — 40,55 % JIHK y xBocti komer T-kiitun Jinii Jurkat.
JHokcopy6innn cipuunase BuBimsHeHHS 40,91 % JIHK y xBicT xomer T-xmitun miuii Jurkat. ¥
KOHTpOI (HeoOpoOieHi KimiTuHu JiHil Jurkat) BHsIBICHO He3HaYHMU piBeHb mommkomkeHHs JJHK
(7,7 %). 3a nii Les-6287 y xonnentpauii 1 MkM Busasneno 4,3 % JIHK y xBocTi komer, 3a xaii Les-
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6294 y xonnentparii 1 MxkM — 4,7 % JAHK, 3a aii Les-6295 y xornentpamii 1 MmxM — 3,9 % JITHK
y xBocTi koMeT T-niMponnTiB nepudepudnoi kposi Jronuan. HesHayHUi piBeHb MOMIKOIKEHHS
JHK (2,7 %) BusiBneHo y koHTponbHii rpyni T-nmimM¢ponutis nepudepnanoi kposi troanau. Les-
6287, Les-6294 i Les-6295 3ymosmiotots y T-kiitTrHax minii Jurkat 3MiHy KiBKOCTI amomTos-
acoIiiOBaHUX MPOTEIHIB 1 MPOTETHIB, 3aAISTHUX Y PETYISMIi KIITHHHOTO ITHKITY.

3a mii Les-6287, Les-6294 i Les-6295 y konnenTpaii 1 MkM y gimMdorurax nepudepuaaoi
KpOBI JIFOAWHU KIIIHIYHO 30POBUX TOHOPIB HE BHUABICHO 3MiH MOP(QOIIOTIi Ta MOMIKOIKEHHS
JHK. PewoBunn Les-6287, Les-6294 ta Les-6295 inaykyrots nomkomkeras JJHK (ogHoHHTKOBI
pOo3puBH, pparMeHTanis Ta KOHASHcalist xpomaTuHy) y T-kmituHax minii Jurkat. Les-6287, Les-
6294 1 Les-6295 3yMOBIIOIOTE 3MiHY KIJTBKOCTI allONTO3-acoIliiOBaHUX MpOoTeiHiB y T-KiiTrHAX
ninii Jurkat. 3a nii pegoBun Les-6287, Les-6294 BinOyBaeThCs OJOKYBaHHS IIEPEXOTy JIEHKO3ZHUX
T-xomitun ninii Jurkat Big G1 mo S ¢dasu xnituaHOTO TIEKITY. Y T-KmitrHax miHii Jurkat Les-6295
CIPUYHHSE 3yNNHKY KIITHHHOTO NUKITY Ha ctaxii G2/M.

Kupienko A.'?, Ilapiii M.2. Cumonenko FO.'%, Kyuyk M., [Ilepoax H.!

IN VITRO AGROBACTERIUM-OITOCEPEIKOBAHA
IF'EHETUYHA TPAHC®OPMALILIA 3 EJIEMEHTAMU PEJATYBAHHSA
IF'EHOMY ITPEJCTABHUKIB POAY TRITICUM SSP.
nemumym kaimunnoi 6ionoeii ma eenemuunol ingcenepii HAH Yxpainu
Vrpaina, 03143, Kuis, eyn. Axademixa 3abonomuozo, 1486
’Bceykpaincokuil HayKosuil IHCIMUmym cenekyii
Vrpaina, 03022, Kuis, éyn. Bacunvkiecwvka, 30
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Kyriienko A., Parii M., Symonenko Yu., Kuchuk M., Shcherbak N. This work contains
the results of research on Agrobacterium-mediated genetic transformation with genome editing
elements of the some Triticum ssp. As a result, we have in vitro T1 lines of Tspelta L. «Europe»
which shows inserts of bar and cas9 genes. The frequency of genetic transformation was 1.3%.
These lines can survive on the medium with Smg/l phosphinotricin.

PenaryBanust remomy pociud 3a TexHosorieto CRISPR-Cas9 mae 3mory oTpumaru
010TEXHOJIOTIYHI POCIUHH, 1[0 MAOTh MMOKPAIICHI FOCIIOAAPCHKO-1IIHHI BiacTHBOCTI. Hampukian,
JUISl TIPE/ICTAaBHUKIB poxy Triticum ssp. MPUHIMIOBE 3HAYEHHsS Mae BHCOTa POCiuH. [eHu rht
BIINIOBIIAIOTh 34 If0 03HAKY 1 MOXKYTh OyTH T'€HETHYHO BiJpEIaroBaHUMHU, 10 JACTh MTOKOJIHHS
POCIHH pi3HHUX 32 BHCOTOIO. Sk poboui adinumnoiani (2n=42) reHOTUNN BUKOPUCTANN COPTH
os3umux cnenstu (Triticum spelta L.) «EBpomnay Ta «30psa YkpaiHu», a TaKOX MIISHUI M’ SKOi
(T aestivum L.) «bynuyk». s po6otu pocnuuauuii marepian vaganuiit TOB «Bceykpainchkuii
HAyKOBHUH IHCTHTYT celiekiii». Po3Mip BHOIpKM /sl KOXKHOTO TEHOTHIY CTaHOBUB S50 ImT.
excrutanTiB 'y 10 moBropax. sl BBeAeHHS B KYJBTYDPY iM Vitro BUKOPUCTAIW 3PLTi 3apOIKH.
IToBepxHEBY cTepuIIi3alliio 3epHa poomtu B 96 % eranoui ynpoaosx S xB 1a 10 xB y 5 % po3uuHi
TIMOXJIOPUTY HATPIIO, TPUYi BIIMUBAIIU CTEPUIILHOIO AUCTHIBOBAHOIO BOJOKO. [IpeKysbTHBALLiIO
€KCIUTaHTIB BEJIM Ha TBEPJOMY KUBHIbHOMY cepenouiii MC (Mypacire-Ckyra) (Murashige T.,
Skoog F., 1962) i3 Bmictom 2 mr/a 2,4-J] ta 10 mr/n Hitparom cpibna i 300 mr/n aHTHOIOTHKY
ueTprakcony, y tempsiei 3a +24 °C, 7 ni6. [dns reHeTMuHOi TpaHcdopMmaliii KalIoCHHUX
eKCIUIaHTiB Opanu Agrobacterium tumefaciens Smith et Townsend mram EHA105. ArpobakTepii
HapOLIYyBaJM y BUINISAI HIYHOI KYJBTYPH B PIAKOMY JKUBHIbHOMY cepenoBuiii Jlypis-beprpan
(Luria S.E., Burrous J.W., 1957), i3 nonaBanusiM aHTHOI0THKIB (50 Mr/n pudamminuny, 100 mMr/in
CIEKTHHOMIIMHY) 3a Temneparypu +28 °C. Poboua onTuyHa IMNBHICTH arpoOakTepiil Oysa
OD,,, = 0,8. I'eneTuuny TpaHcHOPMALIIO NPOBOIMIIH HUISXOM 1HOKYJIALIT KATFOCHUX €KCILIAHTIB
y PIIKOMY XKMBHJIBHOMY CEpEHOBHIII 3 arpobakTepisMu (45 XB) Ta MOJANBIIOI BAKYyYMHOIO
iHdinerpamicto (3 miaxomu mo 10 xB). [HOKymsiliHE cepeloBHINE 3a CKIAIOM BiANOBINaiO
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MIPEKyNbTUBALIHHOMY, aJie Oyi10 mo30aBieHe aHTHOI0THKIB 1 HiTpary cpibna i gonoBHeHe 40 M/
aIleTOCIPIHTOHOM. [eHeTWYHHMI BEKTOp MaB CEJCKTHBHI TeHH bar Ta cas9 CHIOHYKIICA3H,
nocnigoBHicTh guide-PHK momxuHO0 20 HYKJICOTHUIIB, 10 € KOMIUIEMECHTAPHOO 0 MIISTHKH
B TeHi rht. KoKyJabTHBYBaHHS MPOBOAWIM Y TEMPSBI Ha TBEPAOMY JKUBHIILHOMY CEPEIOBHILI
IIGHTUYHOTO CKJIaay NpeKyJIbTHBaIiifHOMY, 0e3 aHTHOIOTHKIB Ta HIiTpary cpibia, mpu +24°C
ynponorx 4 n1i6. [Torim ekcranTi nepenocwuin Ha cBitiio (16/8, nens/Hiu), Ha cepenonuie MC
Juts pereHepartii 3 2 mr/a BATI, 0,5 mr/im HOK, 10 mr/n HiTpaty cpibna, 300 mr/i (Kyriienko et al.,
2021). Yepes 7 mib macakxyBajid Ha CEPEAOBHIIE 13 CEICKTUBHUM arcHTOM (hOCIHOTPUIIHHOM
(3 mr/n), mam depe3 21 moOy mepeBoawian Ha 5 Mr/i. I3 pociuH, sSKi BHUSBHIM CTIHKICTH 10
dochinorpuruny Buaisuiy JJHK 3a metomom LITAB (Porebski S. et al., 1997). Hani npoBoxuiu
peakuii IIJIP i3 mpaiimepamu 110 TeHiB bar ma cas9. B pe3yiabrari MpoBEJEHUX TOCIIKEHbD
ozeprxano mnokoninHs T1 in vitro niHiit ciensTn copty «E€Bpona» cTiikux 10 (pochiHOTPUIIMHY
5 Mr/a, U0 OXHOYACHO MICTSATh TEHETHYHY BCTaBKY TeHIB bar Ta cas9. Hactora reHEeTHYHOI
tpancdopmarrii craHoBuia 1,3 %. Ienotunu «byHuyk» Ta «30ps YKpaiHu» n00Ope BBOIMIUCH
B KYJIBTYPY i1 Vitro, OMHAK 3 HUX HE BAAJOCh OTPHMATH YKOJHOI FeHETHYHO-TpaHC(HOPMOBaHOT
ninii. J{71st Toro, aby BiAMOBICTH Ha 3alIUTAaHHS YK BiOYJI0Ch IOBHOI[IHHE pe/laryBaHHs I'eHIB 3a
metonom CRISPR-Cas9, po6oTa B IbOMY HampsiMi JOCITIHKEHL TPUBAE.

KostyH O., MariiiniB H., Yopna JI., Makyx I'.

YACTOTA CITAJKOBUX UMHHUKIB TPOMBO®LII CEPEJ] OCIB
MOJIONOIO BIKY 3 TPOMBO3AMHU
Y «Incmumym cnaokogoi namonoeii HAMH Yxpainu»
eyn. M. Jlucenka, 31-a., m. JIveis, 79000, Yxpaina
e-mail: kovtun.ksenial@gmail.com

Kovtun O., Matiytsiv N., Chorna L., Makukh H. FREQUENCY OF HEREDIC FAC-
TORS OF THROMBOPHILIA AMONG YOUNG PEOPLE WITH THROMBOSIS. Venous
thromboembolism (VTE) is a common vascular disease with multifactorial pathogenesis. Annual
incidence ranges from 1-5 per 1000 individuals according to world authors. The frequency of
common factors predisposed to thrombophilia: FV G1691A and G20210A among young pa-
tients with thrombosis was established. The study was performed by PCR followed by restriction
analysis using specific endonucleases. The frequency of FV G1691A mutation was 40%, and FII

G20210A mutation - 20% in the group of patients with thrombosis.

Benosnatpomboembomist (BTE)—nenommpene cynuHHe 3aXBOpIOBaHHA30araTopakTopHUM
[IaTOr€HEe30M, IO MTPU3BOJUTH 10 ABOX OCHOBHHUX KIIIHIYHHX MPOSBIB: TPOMOO3y INIMOOKHX BEH
(TI'B) i nereneBoi pomboembouii (TEJIA). Piuna 3axBoproBaHiCcTh KOJIMBA€ETHCS B MexkKax 1-5 Ha
1000 oci6 (E. Nizankowska-Mogilnicka, 2003). Bunukuennss BTE BinOyBaerscst 3a B3aemonii
MDK pi3HHMH HaOyTHMH Ta CIIaJKOBUMH (akropamu pu3uky. HaOyTi dakTopu pusmky (IiTHii
BiK, OHKOIIATOJIOTisl, HEAKTUBHUI CIIOCIO JKUTTS, HElaBHI TpaBMH, XipypridyHe BTpy4YaHHs abo
iMMoOOii3anisn) MoxyTh OyTH BusiBiieHi y 50 % Bunaznxis. Toxi sik 20-50 % BuUMaakiB MOXYTb
TIOSICHIOBATH CIIa/IKOBOO CXMIIBHICTIO 10 TpoMOodinii (Munzir Obaid, 2020).

CnankoBa mytanis ¢akropa V Leiden G1691A (3amiHa ryaHiHy Ha aJIeHiH) y IOJIOKEHHI
1691 ex3ona 10 npu3BoanTH 10 3aMiHu amiHOKucIoTH Arg Ha Gln y nonoxenHi 506 6ikoBoro
MPOAYKTY reHa. Y pesynbrari (akrop Va HaOyBae CTIHKOCTI JO PO3IICIUICHHS aKTHBOBAHHM
nporeinom C (AIIC) Ta inakTuByeThes y 10 pasiB MOBiJIbHIlIIE, IO CIIPUsE YTBOPEHHIO TPOMOIB.
Cepen pi3HHX eTHIYHUX NONyJsiiK yactora myTaii G1691A daxropa V Leiden xonuBaeTbes Bij
1 no 15 %. Cepen nauieHTiB 3 TpoMO03aMu sl yacToTa Moxke 30ibiryBarucs 10 30-60 % (Salwa
Khan, 2006).

Myrtauis rena nporpom6Oiny G20210A BUHMKAE BHACHIJOK 3aMiHM HYKJIEOTHIY TyaHIH
Ha aneHiH y mno3unii 20210 reHa npoTpoMOiHy 1 IPU3BOAUTH O MiJBUIIEHOTO PiBHS BIJIBHO
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OUPKYIIOIOYOTO MMPOTPOMOIHY B ITa3Mi KPOBi Ta IO PO3NIAAIB Y CHCTEMi TeMOCTa3y i TpoMOO03y.
Iommpenicte myTanii FII G20210A y eBpomneiickiii nomyinsamii cranoButh 14 %. 3a nannmu
aBTOPIB BCTAHOBJICHO, IIIO JJIS KOMITAYH TeTepo3uroT 3a mytanismMu FV G1691A ta G20210A
pusuk BuHuKHEeHHS BTE 3pocrae y 20 pasis (95 % A1 11,1 - 36,1), mopisHstaO 3 4,9 (95 % /1 4,1-
5,9) mns daxropa V Leiden ta 3 3,8 (95 % Al 3,0-4,9) nns mytanii nporpom6iny (David Bosler,
2006).

Y po6oTi BCTaHOBITIOBAJN YacTOTy (pakTopiB cXmibHOCTI 0 TpomOodinii: FV G1691A Ta
G20210A cepen MOIOIUX MAIi€HTIB i3 TpoMO03amu. Jlo mociigHol rpyny yBiAIDH 15 marieHTiB
i3 Tpombo3amu pizHoi mokamizarii Ta TEJIA Bikom Bim 26 mo 46 pokis (y cepenHsomy - 33,8
p.). Kourponbny rpymny ctaHoBuwiIu 55 310poBuX 0¢i0, 6e3 TpomOoTnuHuX Bumnankis i TEJIA B
aHaMHe31.

JHK Buaissiy 3 nedkonuTiB nepudepruvHoi KpoBi METOIOM BHCOIIOBaHHS. AMILTI(iKallifo
nocnigosrHocteit JIHK in vitro mposoaumu metomom I[1JIP 3 momanbumm pecTpuKIliiHIM aHATi30M
3a gonomoroto cnenudivanx ennonykieas (Thermo scientific, CILIA). IIponykri aMruridikamii
Ta PeCTPUKIIII aHaNi3yBaJIX 32 JOIOMOTO10 enekTpodopesy B 2 % arapo3HoMy Teii, 3 JOaBaHHIM
OPOMHCTOTO ETHIIO.

VY pesynbraTi npoBeeHNX NOocHimKeHb MyTarito FV G1691A B rerepo3uroTHoMy cTaHi
BHSABWIN Y 6 TAIi€eHTIB i3 TpomOo3amu, mo ckiano 40 %. V 3 marmieHTiB BUSBICHO MYTAIiO
FII G20210A y rerepo3urotHomMy crasi, mo crtaHoButh 20 %. Kpim Toro, BusiBICHO 2
KOMITayH]I TETEPO3UTOTH 3a AOCHIHKyBaHUMHU MyTamismMu. Mytamii FV G1691A ta G20210A
YCIaIKOBYIOTECSI 32 ayTOCOMHO-JOMIHAHTHHUM THIIOM 1 € HaWOUTBII YacTO NPHUYWHOIO
BUHHUKHEHHS NMEPBUHHUX TpomOo¢iniii. OTxke, BCTAHOBJIEHA HAMU BHCOKA yacTtoTa MyTauiil FV
G1691A ta G20210A, y moeananHi ix Oyno BusiBeHo y 60 % mamieHTiB 3 TpoM003aMu 30iraeTbest
3 jaHuMHU iHIIUX aBTopiB (Salwa Khan, 2006). Anai3 criajKoBuxX YHHHHKIB TpoMOo(inii, a came
myTauiid FV G1691A ta G20210A, 1ouinbHO MPOBOANTH cepe MalieHTiB 3 pombo3amu i TEJIA
JUISl BCTaHOBJIEHHS THITy TpoMmOo¢inii (HaOyToi 4M cnagkoBoi), €(pEeKTHBHOTO 3amo0iraHHs Ta
JIiKyBaHHS TpoMOO03iB 1 TpoMO0eMOouTii.

Ko3anaesa €., Kpunina O., Koau6o /.

CTBOPEHHSI TEHETUYHMX KOHCTPYKIIIIA HA OCHOBI IIJIABMIJTHUX
BEKTOPIB JIJ14 ITPOKAPIOTUYHOI EKCIIPECII, 11O MICTATH T'EHH ITPOTEIHIB
KOPOHABIPYCY SARS-COV-2 I IXHIX 3JIMTUX KOH’IOI'ATIB 3 HOCIEM CRM 197
Inemumym 6ioximii im. O.B. Ilannadina HAH Yxpainu
eyn. Jleoumosuua, 9, m. Kuis, 01030, Yxpaina
e-mail: zhenia.kozadaeva@gmail.com

Kozadaieva Ye., Krynina O., Kolybo D.DESIGNING OF GENETIC CONSTRUCTS US-
ING PROKARYOTIC EXPRESSION VECTOR, ENCODING CORONAVIRUS SARS-COV-2
PROTEINS AND THEIR CONJUGATES WITH CARRIER CRM197. Two genetic constructs
for prokaryotic transformation were designed. First carries Receptor Binding Domain (RBD) of
SARS-CoV-2 S-protein and second its conjugate with CRM197. Both contain enterokinase site
and His-tag and can be used for detection and isolation of target recombinant proteins.

Po3pobka Bakman npotn SARS-CoV-2 € omHi€l0 3 OCHOBHHX MpOOJeM, BHPIMICHHSIM
SIKOT 3afiMalOTHCS BUCHI 11O BChOMY CBIiTy. OntHa 13 CTpareriii — CTBOpEHHS BaKIMHU, 1110 MiCTUTh
mume Receptor Binding Domain (RBD) momen nporeiny S, sIKuif 3B’3y€TbCsl 3 MEMOpaHHIM
peuenitopom ACE2 Ta 37aTHW BHUKIMKaTH YTBOPEHHS HEUTPai3ylOuWX aHTHUTLI, IO
TIEPEIIKOKAIOTH TPOHUKHEHHIO Bipycy B KIiTHHY. [1i1X010M 17151 TTiACHIICHHS IMyHHO] BiATIOBii
Ha pekoMOiHaHTHI poTeinn kopoHaBipycy SARS-CoV-2 € BukoprcTaHHS BUCOKOIMYHOTEHHOTO
HOCis — mpoteiny CRM 197, sxuif € HETOKCHYHUM TTOXigHAM audTepifinoro Tokcuny (AT).

Mertoro poGoTH Oyi0 CTBOPUTH T€HETWYHI KOHCTPYKIii, mo Mictarts reH RBD-momeny
S mporeiny SARS-CoV-2 Ta ioro 3murtoro koH forary 3 Hociem CRM197.
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Ha nmepmromy erami Oymo cTBOpeHo miasminuuii Bektop pET24a-entero, sikuii MiCTUTB
MOCIIZIOBHICTh, KOTPA KOAYE CaiiT IICIJICHHS EHTEPOKiHA300, IO JO3BOJIUTH EKCIIPECYyBaTH
peKOoMOiHAHTHI TPOTETHN 3 MONITICTHIUHOBAM TaroM Ha C-KiHIII MOJIEKYNH 1 B TOAAJIBIIOMY
Bincikaru #oro. Byno oTpuMaHO ABI KOMIUIEMEHTapHI ONITOHYKICOTHIHI IOCITIIOBHOCTI, SKi
icist BiIaIroBaHHS yTBOpIOBaiH IBosaHioroBy JJHK 3 «unkummy KIHISIMA U1 JTiryBaHHS
3a caiitamu pectpukmii Notl Ta Xhol. BekTop BUAIMUIIM 32 TOMOMOTOI0 JYXHOTO JI3UCY Ta
00poOISITH BIATOBIAHAM pecTpUKTa3amMu. Hamami BeKTOp Ta BCTaBKY 00’ €IHYBalld B €IUHY
KOHCTpYKIIito 3a noromororo T4 JTHK mirasm.

HactynauM eramoM Oyiio CTBOpEeHHS MOIM(IKOBAHOTO MPOTEIHY KOPOHABIpyCy, a came
RBD nomeny S-mporeiHy, 00’€THaHOTO B OAHINA paMIli 3YATYBAaHHS 3 HETOKCHYHUAM IOXiTHUM
AT CRM197. dns mporo Oymo Buxopuctano merox [1JIP iHIykoBaHOTO MOZOBKEHHS TiUTSHKH
epeKkpuTTs. BHECeHHS Oa)kaHWX HYKICOTHIHHUX 3aMiH OyIo 3miicHeHo mif yac mepmoi [1JIP 3
BHKOPHCTAaHHSIM MYyTaliiHUX TpaiiMepis, mo Oynn KoMIUIeMeHTapHi AisHKaM 3’-kinsg RBD ta
5’-xiamsg CRM197 Ta mictunmm MaiOyTHIO IUISTHKY nepexpuBanHs. [licns apyroi I[TJIP oxpemi
¢parmerta RBD ta CRM 197 006’emHyBanuch y €IMHY HYKJICOTHAHY MOCIiTOBHICTb.

Hagani HykIeoTHIHI TOCTIIOBHOCTI TeHiB, 1m0 KoayioTh RBD moMen S-mpoteiny okpemo
ta y xoMOinanii 3 CRM197, nanparpoByBanu 3a momomororo IIJIP. HasBHICTE Ta HOBXUHY
amIuTi(hikoBaHUX MOCIITOBHOCTEH aHATi3yBaIH 32 JOMOMOTOIO eIeKTO()OPETHIHOTO PO3AITICHHS
[TJIP-ponyktiB B 1 % arapozHomy rem. JJHK-mocmimoBHOCTI BCTaBOK Ta €KCHpeCiHHUHA
BekTop 3 pET24a-entero mocnigoBHO 00pobisin eHnoHyKineasamMu pectpukiii Ndel ta Notl ta
00’€THYBAIH B €MUHY TEHETUIHY KOHCTPYKIIIIO 32 «JIHIKHUMI KiHIIIMH.

Otxe, HaMH OylO OTPUMAHO TEHETHYHI KOHCTPYKIIii HA OCHOBI IIa3MiZHOTO BEKTOpa
pET24a mns excrpecii RBD nomeHy S-mpoTeiHy KOpOHaBipyCy Ta HOTO 3JIMTOTO KOH IOTary 3
HocieM — mudTepiitanM TokcoimoMm CRM 197, siki MaroTh HU3KY OCOOIHBOCTEH, HEOOXITHUX IS
3a0e3neueHHs e(heKTUBHOI AETEKIIiT Ta BUAUICHHS [IIbOBOTO IIPOAYKTY.

Kpapuuk I'., lagamosa E., I'oay6 H.

MOPIBHSHHS BIVIMBY TAYPUHY 3A PI3HUX CITIOCOBIB 3TOJOBYBAHHSA
HA PYXOBY AKTUBHICTH ¥V AUCTPOPIHOBUX MYTAHTIB
DROSOPHILA MELANOGASTER
Jlvgiecoruii nHayionanvruti ynisepcumem imeni leana Opanka
syn. I pywescvkozo 4, Jlvsis, 79005, Vkpaina
e-mail: galia5588com@gmail.com

Kravchyk H., Dadashova E., Holub N. COMPARING THE EFFECT OF TAURINE
BY DIFFERENT METODS OF FEEDING ON MOVING ACTIVITY OF DROSOPHILA ME-
LANOGASTER DYSTROPHY MUTANTS. The influence of 0,1% taurine after larvar and adult
feeding (LAF) and only adult feeding (AF) on moving activity of Drosophila melanogaster dys-
trophy mutants DysDf/Tmo6,Th was analyzed. The results showed the increasing of moving ac-
tivity index of imago in 1,3-1,9 times after only AF comparing to untreated control. After LAF
the index decreased in 1,1 — 1,5 times. After futher studies on vertebrates taurine may be recom-
mended as a therapeutic agent in the treatment of Duchenne muscular dystrophy.

M’s30Bi auctpodii [romena ta bekkepa — criaJkoBi 3aXBOPIOBaHHS, SIKI MPHU3BOASATH
JI0 TpOrpecyrouoi ciabKocTi W JereHepailii CKEJIETHUX 1 CHPUYUHSIOTH HEpPeJUacHy CMepTh
xBOpuX. [IpHYMHOI0 BUHUKHEHHS [IMX MIOTIATii € MyTallii B reHi AUCTpO(iHy, IKi CIPUYUHSIOTH
HEJIOCTATHIO eKclpecito Oiika aucTpodiHy 4Yu #oro moBHy BincyTHicTh. ['eH aucTpodiny
MICTHTBCS Ha X-XpoMocomi. JlucTpodid — CKiIamoBa AUCTPOGIH-TIIKOMPOTEIHOBOIO KOMILIECKCY,
1o Oepe y4acTh y nepeadi CUrHaily 3 MO3aKITiTHHHOTO MaTPUKCY /10 aKTHHOBOTO IIUTOCKEIETY
Ta cTablizarii capKoJieMH Mifl 4ac CKOpodYeHHsI M’s13iB. JIIKyBaHHS TaKHX 3aXBOPIOBAHb CHOTOJIHI

BiZIOyBa€ThCS CUMIITOMAaTHYHO TOPMOHAIBHO (110 HE 3aBXIM €(PEeKTHBHO 1 Mae MeBHI MOOIYHI
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peaxiii) abo 3a IOIOMOTOI METOIIB BHCOKOBApTICHOI TeHHOI Teparrii. ToMy Mmomryk memeBux
e(eKTHUBHHUX JIiKiB — aKTyaJbHHH HampsM JociimkeHb. OcoOnmBa yBara HPUIUIAETHCS
aHTHOKCcHAaHTaM. TaypuH — me CipKOBMiCHa aMiHOKHCIIOTA, sIKa Ma€ aHTHOKCHUIAHTHY,
IMYHOMOIYISTOPHY, CEYOTiHHY 10, TAIBMY€ IIiJBUIICHHS KOHIIEHTPAIil XOJIeCTepUHY B
KpoBi. BBenenns TaypuHy mokpamnrye QyHKIii CKeIeTHUX M’ A3iB.

Meroto Hamoi pobotu Oyno nopiBHsTH BB 0,1 % Taypuny mume 3a tnauakoBoro (J13)
Ta 3a JIMYUHKOBOTO i Jopocioro 3romoByBaHHA (JIJI3) Ha pyxoBy akTHBHICTh AHCTPOQIHOBUX
MyTaHTiB Drosophila melanogaster.

MarepianoM IOCIHiIKEHb CIyTyBallll J1a0OpaTOpHA JIiHisA TuKoro Tumy Oregon Ta JiHISA
muctpodinosux MytaHTiB DysDf//Tm6,Tb Drosophila melanogaster. JlaHa IniHiA MiCTHUTB
JIeIIeIlio, sIka TIOBHICTIO OXOIUTIOE TeH quctpodiny Dys. Taki «crpaBkHi» JeNeliitHi MyTaHTH 3a
(heHOTHIIOBUM IIPOSIBOM OJHM3BKI 10 M’5130BO1 muCTpodii [JromieHa IoTuHA.

Ianexc pyxoBoi aktuBHOCTI (IPA) Bu3Hawanm Ha 1-3-#, 4-6-#1, 7-9-#1 1 10-12-i qHi KUATTS
iMaro. SIk KOHTPOIIF BUKOPHUCTOBYBAIH HEOOpOOIIeHi TiHil.

3a JIA3 y minii Oregon IPA 3umxkyBaBcs y 1,3—1,4 pa3sy mopiBHSHO 3 HeoOpoOIEeHIM
KoHTposeM. Y nociinHoi auctpodinosoi minii DysDf//Tm6,Th 6e3 006pobku y imaro 1-3-meHHOTO
Biky IPA cranoBus 0,74, y 4-6-nennux — 0,55, y 7-9-gennux — 0,41, y 10-12-gennux — 0,65.
ITicnst 00po6ku 0,1 % TaypuHOM I MOKa3HUK 3HMXKYBABCS Y BCi AHi qocaiay y 1,1 - 1,5 pasy.

3asronoByBanHs 0,1 % TaypuHy miciist BUiIboTy iMaro (/13) y miHii Oregon IPA 3HmKyBaBcs
Ha 4-12 mHI IOCHiAy MOPIBHSHO 3 KOHTPOJEM B cepeanboMy y 1,5 pady. Y mocmigHOi miHii
DysDf7/Tm6,Th 1PA, HaBnaku, 10CTOBIpHO 3pocTaB Ha 4-12-i THI TOPIBHSIHO 3 HEOOPOOIECHNM
xoHTposeM y 1,3 -1,9 pazy.

Takum unHoM, 0,1 % TaypuH nposiBUB HeraTuBHMH edekT Ha IPA y Myx aukoro Tumy
B 00uaBOX cepisx gocmigis i 3a JIJI3 y auctpodiHOBUX MyTaHTiB. MOXHa NMpPUIYCTHTH, 11O,
HAKOITUIYIOUNCH Y HAIMIpHIN KUTBKOCTI, TaypHH IPOSBISIE TOKCHYHIH epeKT Ha KIiTHHU. [IpoTe
muire 3a 13 y auctpo¢iHOBUX MYTaHTIB BiH, HABIAKH, 3yMOBJIOBAB 301NBIICHHS OKAa3HUKIB
IPA B 1,3 — 1,9 pazy. Ilicns momampmmx AOCTIKEHP Ha XpPEOCTHHX TaypHH MOXE OyTH
pexomennoBanmii sk BAJl y Tepamii M’s130BHX JUCTPOGil.

JlanoBenko O., Ocranenko E.

BUKOPUCTAHHS MIKPOAJJEPHOI'O TECTY
AK METOAY OUIHKM TEHETUYHOI'O TOMEOCTA3Y JIIOAWMHU
Xepconcwruil depoicagruil yHisepcumen
syn. Yuieepcumemcoka, 27, m. Xepcon, 73 000, Ykpaina
e-mail: ostapenkoliza870@gmail.com

Lanovenko O., Ostapenko E. THE USE OF THE MICRONUCLEAR TEST AS A METHOD
FOR ASSESSING HUMAN GENETIC HOMEOSTASIS.When approbation of the micronucle-
us test technique, we found that the frequency of occurrence of cells with micronuclei and the
quality of the prepared preparations are influenced by the technique of taking a scraping of the
buccal mucosa. The nuclear dye azure-eosin according to Romanovsky-Giemsa allows to obtain
better preparations for microscopic examination, to reveal as many violations of the structure
and composition of cell nuclei as possible.

CraHmapTHUMH METOJAaMH OI[iHKH BIUIMBY (aKTOpiB HABKOJIHWIIEOTO CEPEIOBHINA Ha
TCHETHYHE 3/I0POB’S JIIONWHH PaHiIle BBAKAINCS MOKA3HUKHA YaCTOTH 1 CTPYKTYPH 3JIOSKiCHUX
HOBOYTBOPEHB, BPOKEHHX BaJ PO3BUTKY, MIMOBIUIbHUX BUKH/IHIB, IEPHHATAIBHOI CMEPTHOCTI.
3a ocraHHi 25 pOKiB OTHUM i3 MPAaKTUYHUX METOHIB OLIHKA T€HOTOKCHYHHX BIIACTHBOCTEH
(haxTOpiB HABKOJIHUIIFOTO CEPEIOBHUINA CTaB MIKPOSACPHUN TeCT. AJie B ITOCHIIKEHHIX 3 HOTO
BHKOPHCTaHHSM IIie He c(hopMOBaHA €IMHA CTAaHAApTHA METOIWKA Ta KpUTEpii 00poOKH JaHUX
EKCIIEPUMEHTY, IO IHOAI MPHU3BOIUTH 10 HPOTHJICKHUX BHCHOBKIB CTOCOBHO OAEPKaHMX
Ppe3ynbTaTiB.



-106 - “Monogab i noctyn Gionorii”, JlbeiB, 19-21 kBiTHA 2021 p.

Y mpoMy 3B’SI3Ky MeTa JOCITiKEHHS — aHai3 0COOMMBOCTEH BUKOPHCTAHHS MIKPOSZIEPHOTO
TecTy OyKaJBbHOIO CIiTEI0 POTOBOI MOPOKHUHHM JIONUHU 3 ypaxyBaHHSAM BIUIUBY METONHKH
NPOBENIeHHs Ta (haKTOPIB €K30T€HHOT i eHIOTeHHOT MPUPOAN Ha PE3yJIBTaTH AOCIIHKSHHS.

Kpampmu xriTHHAMEH [UIS OIIIHKH MIKpOSIEp € KIITHHU CIM30BOi OOOJIOHKH MIOKH,
OCKITbKH BOHU TIEpIIIi KOHTAKTYIOTh i3 OararbMa HeOe3nmedHnMu pedoBrHamu. Dakropamu, mo
30UIBIIYIOTh YaCTOTY TOIMIMPEHOCTI KIITHH OYKaJBHOTO EIITEINi0 3 AOepHUMH alepariisiMu, €
BIUIVB XiMI9HUX PEYOBHH, BAXKKAX METAIIIB, i i0HI3yIOUOTO BUITPOMIHIOBAaHHS, BIpyCHI iH(EKIIii.
Mikposiapa MOXKYTh YTBOPIOBATUCS BHACIHIZOK aIllONTO3Y Ta 3a MaJliTHI3aMii KIiTHH. Mix cTaHOM
IMYHHOTO Ta UTOTEHETHYHOTO CTaTyCy iCHy€ BUCOKHHN KOpeIsIiiHuUit 3B’ 130K (r = 0,95-0,96).

[lix yac anpobanii METONMKKM MIKPOSIEPHOTO TECTy HAMH BCTAHOBJICHO, II0 HA YacTOTY
TPAIULIHHS KJITHH 13 MIKPOSIpaMH Ta Ha SKICTh BHTOTOBJICHHX IIPETApAaTiB BIUTUBAE TEXHIiKa
B3ATTSA 3iCKOOy cim30BOi mOKH. Ha BimMmiHy Bim 3ickoOy 3a JOIMOMOTOXO MIITKH CTEPHIILHHNA
[IITaTeNls MPOHUKAE B CIMiTeNid OUThII TIMOOKO, BHACHINOK YOTO MOXKHA OAEPIKaTH SIKiCHI
TperapaTy 3 OLTBIIOK KITBKICTIO aHOMAIBHUX KIIITHH.

Ha pesynbrar eKcriepuMeHTy MOKe BIUIMHYTH BUKOPUCTAHHS Pi3HUX SIIEPHUX OAapBHHUKIB.
Bin tumy OapBHHKa (OpCEiHY, METHJICHOBOTO CHHBOTO, a3yp-CO3HMHY) 3alIe)KUTh IMOBIPHICTB
BiTHAWICHHS KJIITHH 3 aHOMAaJbHUMH sApaMH B OykanbHOMY emitenii. [lopiBHAIpHAN aHAITI3 1X
BUKOPHCTAHHA MiJ Yac ampoOaiii METOIUKH MOKa3aB IepeBard 3aCTOCYBaHHS a3yp-co3MHY 3a
PoManOBCcEKHM-I"iM3010, OCKINTBKH LEH SAOepHUI OapBHUK Ja€ 3MOTY OfepKaTd OLTBII AKiCHI
TperapaTh sl MiKPOCKOIIYHOTO JOCTI/KCHHS, BUSBUTH SKHAUOLUIBIIE MOPYIICHb CTPYKTYPH
Ta CKJIANy KIITHHHUX SIIep.

[lopiBHIOIOYM METONMKH TPOBEACHHS MIKPOSACPHOIO TECTy DISHMMH aBTOPAMHU IIij
yac iXHBOI ampoOarlii, MM BCTaHOBWJIM ONTHMaJbHA IIOCITIOBHICTh 3IIHCHEHHS TEXHIKH
BUTOTOBJICHHSI IpermapariB: 1) B3ATTA 3a JOIOMOIOK CTEPHWIIBHOIO LIIATeNsl, MONEPEAHBO
00pobneroro 96 %-HuM cIUPTOM, 3iCKOOY CIM30BOI OOOJNOHKM IIOKM BHIIE JiHII 3MHKaHHA
nresen (IOIepenHbo CIIiJ CIIONOCHYTH POT JHCTHILOBAHOK BOAOK); 2) HAaHECSHHS Ma3ka Ha
YHCTe CyXe MpeIMEeTHE CKIIO Ta MiJCHXaHHS Horo Ha moBiTpi; 3) 3a0apBleHHS a3yp-€O3HHOM
3a PomanoBcekuM-I'imM30t0; 4) anamiz Big 1000 mo 3000 kiiTHH, BiIOKpEMJIGHHX OIHA Bix
onHoi. JlocmimKeHHs, IPOBECHI 31 CTyIeHTaMH, SKi KOHTaKTYIOTh Ha 3aHATTSAX 3 aHATOMIii i3
(hopmanbaerizom, mokazany 30UIBIIEHHS Y 00CTEXKEHNX 0Ci0 KUTBKOCTI KIIITHH 3 MIKpOsApaMu
Ta NPOTPY3LAMHU TUITY «PO30OUTE SHLIE.

JlanoBenko O., ®omina 0.

CITAJIKOBI ®OPMU PAKY MOJIOYHOI 3AJIO3U:
TOLIMNPEHICTD I CIMEMHUIT AHAMHE3
Xepconcwkuil depoicagruil yHisepcumem
eyn. Yuieepcumemcoka, 27, m. Xepcon, 73000, Yxpaina
e-mail: foyul68@gmail.com
Lanovenko O., Fomina Y.HEREDITARY BREAST CANCER: PREVALENCE AND
FAMILY ANAMNESIS. Hereditary breast cancer develops on average 20 years earlier than non-
hereditary, but the peak incidence of both cancers is reached after 60 years. The presence of at
least two relatives with first-degree breast cancer increases the relative risk by at least 2.8 times.
In the group of patients with the appearance of cancer in the third generation of the proband sis-

ters found a strong correlation between hormonal disorders and the frequency of the disease (r =
0.76).

Pak wmomnounoi 3ano3u (PM3) € Haiimommpenimon ¢opMoro Heortasii (mpubau3Ho
OIMH BUMAJIOK Ha JAeB’STh xiHOK). [Ipu npomy B 30% BUNAKiB 3aXBOPIOBAHHS MEPENAEThCs
B Ccrafiok. B abcomoTHO nepeBa)kHiid OLIBLIOCTI BUMIAJKIB MPHUYMHOI LLOTO 3aXBOPIOBAHHS
CTalOTh CIIOpaIWyHI MyTalii Ta emireHeTn4Hi 3MiHu. [IpoBigHY ponb B iHAYKIIT Ta mpoMorii
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KaHI[EpOTeHe3y BiIrparoTh TCHETHYHI MOPYIICHHS, CIPHYMHEHI HAKOMWYCHHSM MYyTaIliil y
COMATUYHMX KIITHHAX, SKi 3rOZOM 3aydaloThCsl y MPOLEC HEIUIACTHYHOI TpaHchopmauil
(ImstriTOB, 2010). IIpobmema yCKIamHIOETBCA THUM (DAKTOM, IO CIIAJKOBHH paK MOJOYHOI
3aJI03H TPAIUIAETHCS TUIBKH Y JKIHOK, X04a Leld CHHAPOM XapaKTepH3yeThCsi OS3CHMIITOMHOIO
BEPTUKAIBHOIO Iepeadeto MyTalliil 10 Y0JIOBivil JIiHil.

Meta mocmimKeHHS — BU3HAYUTH CHEKTP ETIONOTiYHHX (OpM paKy MOJOYHOI 3aJ03H,
BHUSBHATH POIWHH 3 ciMeitHOo (opmoro PM3 Ta ixHilf TeHeaNoriyHWA aHaji3, BCTAHOBUTH
(bakxTopu pHU3HKY.

3a pesyabTaTaMH AHKETHOTO OIMTYBaHHS y 67 MamieHTOK XEepCOHCHKOrO 0OJIACHOTO
OHKOJIOTIYHOTO JHICIIAHCEPY PI3HOTO BIKY i 3 pi3HEM cTyrnieHeM po3BUTKy PM3 (I-1V) BusBneHO
CIaIIKOBI 1 HecTiagKoBi (hopmu 3axBoproBaHHA. CIaIKOBi BUITAJKH OHKOJIOT19HOTO 3aXBOPIOBAHHS
TPAIUILSUTHCS B KOOKHOMY TTOKOJiHHI, Yepe3 MOKONIHHS 1 TUTBKK y TPETbOMY HOKOMiHHI. J[o TpymnH
XBOpHUX Ha paK y BCIX TPHhOX IOCHIIPKYBaHHX HMOKOJIIHHAX yBidmmia 31 xinka (46,3 % Bix ycix
omuTanux i 64,7 % Bix ycix BUNajKiB crafkoBuXx (Gopm paky rpyzaeit). [lo HecnagkoBux Ghopm
PM3 3amyganu ropMOHANBHI MOPYIIESHHS 1 CIIOHTaHHI BHMAAKH. 3 67 pEecrOHICHTIB 48 Maiu
cimeiinuii anamHe3 paky (71,6 %), npuuoMy B IXHIX POOMHAX BHUIAIKH PaKy pi3HHX OpraHiB
Tpammwiucs abo B YCiX IOKONIHHSAX, ab0 IMPOTSATOM JABOX IIOKONiHB, a00 TiTBKH B OXHOMY
TTOKOJTiHHI (Opatn uu cecTpu podaHaa). Y rpyIi XBOPHUX 3 MOSBOIO OHKOJIOTIYHHX 3aXBOPIOBAHb
B TPETHOMY TOKOJIHHI B cecTep MpOoOaHIiB BUSBICHO CHIIbHY KOPENAIIil0 MiXK TOPMOHAIEHUMH
MTOPYUICHHSMH 1 9aCTOTOXO 3axBOproBaHHA (1 = 0,76).

CnazakoBa ¢popma PM3 y cepenrpoMy po3BuBaeThes Ha 20 poKiB paHile, HiXK HECTIaKOBa,
MPOTE MK 3aXBOPIOBAHOCTI Ha obuaBa Buau PM3 mocsraerbes micisa 60 pokis. lpuanHORO
LbOTO SBHUIIA € HACTAHHS MCHOIAY3H TA HAKONMYEHHS MyTaliil y 3B’S3Ky 3 BIKOBUMH 3MiHAMHU
opraHi3my. [opMOHaJIBHI IIOPYIIEHHS € IPUYMHOK BHHUKHEHHS criaikoBol ¢popmu PM3: Hamu
BCTaHOBJEHO, 0 35,3 % maIieHTok 3i cnagkoBuM PM?3 manu ropMoHaibHi 3001.

CnagkoBa ¢opma PM3 Mae TeHIEHINI0 TpUBaTH OiMBIN arpecHBHO, HiXK CIMEHHHUI pak
rpyaeii. Ane XiHKH 3 CiMEHHUM aHaMHe30M PM3 MaroTh OUbII BHCOKHI PU3HK PO3BUTKY
3aXBOPIOBAaHHA B MOJIOJIIOMY Billi, HXK JKiHKH 0Oe3 Takoro anamHe3y. CTymiHb JOJaTKOBOTO
PU3UKY BapilOETBCS 3ale)KHO BiA TOro, WM OyB pak Tpylell MiarHOCTOBAaHHWH cepel POIUdiB
TIEPIIOTO CTYIEHs cHopinHeHHs (0aTbku, Opart, cecTpa abo AUTHHA), POAUYIB APYTOTO CTYICHS
criopimHeHHs (Hampukian, 6adycs 1 mimych, TiTka / nsampko, Opar) abo KITBKOX HWIEHIB CiM’i.
HasBHiCTh IpHHAIMHI JBOX POAUYOK 3 PAKOM TPYIEH MEPIIOTo CTYIIEHS CIIOPiAHEHHS 301IbIIy€e
BITHOCHUH pU3HK K MiHIMyM y 2,8 pasy. Komm y 000x OaTbKiB AiarHOCTOBaHHHA pak Tpyuei,
PHU3UK A7 IXHBOI OUKH 3pocTae B AecsTthb pasis (Lalloo F., Evans D.G., 2012).

JlepanaiBcbka C., Ocram L.

BITJIWII T'EHIB EKCIIOPTY JJAHAOMILUMHIB (LANJ, S136_3375) HA
PE3VCTEHTHICTb JJO AHTUBIOTUKIB I PICT STREPTOMYCES CYANOGENUS
Jlvgiecokuti Hayionanvhuti ynisepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: sonyalev999@gmail.com

Levandivska S., Ostash 1. THE INFLUENCE OF LANDOMYCINS EXPORT GENES
(LANJ, §136_3375) ON DRUGS RESISTANCE AND GROWTH OF STREPTOMYCES CYA-
NOGENUES. In this study we examined the effect of lanJ and s7136_3375 genes on the synthesis
of landomycins and the efficiency of their efflux. Deletion of both exporters in S. cyanogenus led
to decreased growth in landomycins production medium and significant reduction of resistance to
LaA compared to wild type. Further studies will provide a better understanding of mechanism of
landomycins resistance in S. cyanogenus, in particular the influence of different genes involved
in export.
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Streptomyces cyanogenus S136 € €IMHUM TPUPOAHHM TPOAYLEHTOM BTOPHUHHOIO
Metabomity Jlammominuay A (LaA). g cmomyka HaleXWTh IO POOUHH AHTYIUKIIHOBUX
aHTUOIOTHKIB, BUPI3HAETHCS JOBI'MM BYIVIEBOJHEBHM JIAHIFOTOM, IO CKJIQJAETHCS 3 IIECTH
3aJIMIIKIB, 1 XapaKTePHU3y€EThCS BUCOKOIO INTOTOKCHYHICTIO. LaA Mae BIUTMB Ha pakoBi KJIITHHH,
KOTpi CTIMKi 0 iHIMMX aHTHOIOTHKIB, MIMPOKO BUKOPHCTOBYBAaHUX Yy MEAWYHIA mpakTwmi. s
OCOOJIMBICTH /1a€ 3MOTY NPHITYCTHTH, IIO JIAHAOMIIMHH MOXYTh CIYTYBAaTH MOJEKYISIPHUMH
mpobaMu TS imeHTHdiKamii He BIIOMHUX paHimie MimeHei XimioTtepamii. MexaHi3MH CTIHKOCTI
TIPOIYLIEHTIB JI0 IIMX CTIOJTYK Ta IXHSI )KUTTE3/IaTHICTh B YMOBaX CHHTE3Y BUCOKOIIUTOTOKCHYHHX PEYOBUH
JIOCTEMEHHO HEBIIOMI 1 TOTPEOYIOTh IETATFHUX IOCIIiKCHb.

VY reHomi S. cyanogenus S136 wmictuThes TeH lanJ y Mexax KiacTepy TeHIB CHHTE3Y
naagoMinuHy A (lan-kmactep), BiH KOy€ IPOTOH-3AICKHAN TPAHCIIOPTED, 3aiTHUH Y eKCITOPTi
JMAHIOMIIUHIB. 32 Me)XaMH KJIacTepy 3HAHAEeHO Mapajor IpOro reHa — re” s/136 3375. Y
TOTIePEeIHIX TOCHIIKSHHAX HAMH TOKa3aHO, IO MPOAYKT reHa s/36 3375 Takoxk 3amisHUHA Y
BHKa4yBaHHI JIAHAOMIIIMHIB 32 MEXi KIIITHH Ta BIUIMBAE HA PIBEHh CHHTE3Y IIUX CIOIYK, X04a HE
Tak cyTTeBO 5K Lanl. locmimkeno mramu S. cyanogenus J39 (neneuis lanJ), S. cyanogenus A2
(meneuis rewiB lanJ ta s136_3375), a Takox MOXiaHI Bix HUX mTaMu S. cyanogenus J39(pMO30)
ta A2(pMO30) (micare mmasminy 3 reHoMm s/36 3375), S. cyanogenus J39(pOOB104a) ta
A2(pOOB104a) (micTaTp TmasMiny 3 reHoMm /anJ). Haie 3aBoaHHS MONATANO y KUTBKiCHOMY
aHaui3i cuHTe3y LaA 3a yMOB KOMILIEMEHTAIIil MyTaHTIB 3a TEHAMH SKCIIOPTY JIAHAOMIIIHHIB.

ram S. cyanogenus A2,y sskoro BiICyTHI 00MIBa TEHU EKCIIOPTY, Ma€ CYTTEBO 3HIKCHUH
CHHTE3 JIAHIOMIIMHIB, MOPIBHIHO 3 IWKHM THUIOM. BHXOmS4m 3 [BOTO, IIKABO JOCHITUTH
IUHAMIKY pocTy mTamy A2 mopiBHSHO 3i mramoM S136. BusiieHo, mo 3a HepepMeHTaTHBHUX
yMOB picT S. cyanogenus A2 TpakTUYHO HE BiAPI3HAETHCSA BiJl JUKOTO THITY, IPOTE 32 YMOB
CHHTE3Y JIaHJOMINNHIB UMM IITaAMaMH CIIOCTEPIraeThCs IMIPUTHIYEHHS pocTy mTaMmy A2.

IpomykT reHa excriopry s136_3375 ¢irypye B 6a3i maHUX TE€HOMY SIK OUTOK, 3amisTHUN y
MYJIBTHPE3UCTEHTHOCTI (multidrug resistance protein 3). Mu TiepeBipmiM CTIHKICT IITaMiB
S. cyanogenus S136 Ta A2 10 HU3KYM aHTHOIOTHKIB Ta BUSBUITH HE3HAYHY IIEPEBATY Y CTIHKOCTI KOO
THITY 10 YACTHHHU JOCIIDKYBAHHX CIIONYK, MPOTE BiAMIHHY PI3HHITO y CTIMKOCTI JIO JIAHIOMIIMHIB,
TIOpiBHSHO 3i mTamMoM A2. Mu mepeBipuiu cTiiikicTs mramiB S136, A2, J39 ta A3375 (meneuis
reHa s136_3375) no cymimi naamominuHiB (LaA, LaB, LaD) i unctoro LaA. Bussunu cyrreBe
3HIDKCHHS CTiKoCTi 10 LaA y mrrama A2, B IKOTO BiICyTHI OOHMIBA TE€HHU, 3aisiHI B €KCIIOPT i€l
CTIOJTYKH.

OobpanoBuy A., Bacina JI.

MOXIJIMBICTb BUKOPUCTAHHA MOJIMPIKOBAHNX HAHOYACTUKAMU
JIOKCUJTY LIEPIFO RHODOTORULA GLUTINIS Y TEXHOJIOT'IT
BIOIHKATICYJIALIT DAPHNIA MAGNA
Yepuiseyvruii nayionanvhuil ynisepcumem imeni FOpis @edvkosuua
Incmumym 6ionozii, ximii ma b6iopecypcie
eyn. Koyrobuncworoeo, 2, Yepnisyi, 58012, Yrpaina
e-mail: nobradovuch@gmail.com

Obradovych A., Vasina L. THE POSSIBILITY OF USE OF RHODOTORULA GLU-
TINIS MODIFIED BY CERIUM DIOXIDE NANOPARTICLES IN BIOINCAPSULATION
TECHNOLOGY OF DAPHNIA MAGNA. Cerium dioxide nanoparticles are able to mobilize the
growth, enzymatic, antagonistic activities of Rhodotorula glutinis culture in the amount of 10
mM. This article shows the possibility of using a modified yeast culture in the technology of bio-
encapsulation of Daphnia magna to obtain a balanced feed facility for aquaculture.

[Tigummennast €(eKTUBHOCTI 3aCTOCYBaHHA NPOOIOTHKIB B aKBaKyJIbTypi mependadae
BUKOPHCTAHHS METOiB O101HKAIICYJISIII1 )KUBHX KOPMiB, 30KpeMa 300TTAHKTOHHUX PaKOTIOMi0HUX
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Daphnia magna. 300TUTaHKTOH MOK€ BUCTYNIATH €(EKTUBHUM BEKTOPOM y OCTaBIIi 010JIOTIYHO
AKTHBHHX PEUOBHH, 3aCO01B PO ITAKTHIHOTO i TEPaNIeBTUYHOTO BIUTHBY HA OPTaHiI3MH pHO TOMY
BBaXKAETHCS «KOPMOBUMH Oiokarcyinamm» (Dhont, 2017). AKTyansHHM € TOMIYK ONTHMAaIbHOTO
00’€eKTa, 0 31aTHUH 10 cuHTe3y BAP Ta XapakrepnsyeTbes mpoOiOTHIHUMHE BIACTHBOCTSIMH JUIS
HacuueHHs nadHii. [losBa y TpodiuHOoMy pamioHi kinanouep Rhodotorula glutinis, o MOXYTb
HAKOMTUIYBATH OLITKH, JMiAH, KAPOTHHOIAM Ta EK30IMOJNIicaXapuai B KOMIUICKCI Ta BOJIOIIIOTH
AHTAarOHICTHYHUMHM BJIACTUBOCTSIMHU, OYEBHUIHO, TACTh 3MOTY MiJIBUIINTH €(EKTUBHICTH KHUBUX
KOpMIB JJIsi BHUPOIIYBaHHSA JHYMHOK pUO 3a yMoB akBakynbTuByBaHHS (KymHipuk, 2014).
Panime nokazano (O6panosu4, 2020), mo nanodactunku CeO, (HY CeO,, HAY, cunTesoBani
k.x.H. O. b. llep6akoBuMm , HagaHi k.0.H., c.H.c. H. M. Xonobax (IMB im. JI.K.3a6010THOTO
HAH VYxkpainn, m. KuiB, Ykpaina), y koHnenrpamii 10 MM HeTokcnuHi s KiitHH R. glutinis,
CHPUSIOTH 30UTBIICHHIO 0iOMacH Ta 3pOCTAHHIO BMICTY OCHOBHHX METa0OINITIB IPIMIKOBUX
KIIITHH, 2 OTPAMaHa MO (iKoBaHAa KyIbTypa Ma€ IIiIBUIICH] aHTarOHICTHYHI BIACTUBOCTI MIONO
OKpEMHUX TPaMIIO3UTUBHHUX Ta TPAMHETaTHBHUX OakTepid Ta CTIMKICTh 32 yMOB TpaHCIIOKAIii
y IUTYHKOBO-KHIIIKOBOMY TpPAaKTi, @ caMe 3a HU3bKMX 3HaueHb pH, aii OUTyHKOBHX (epMEHTIB
Ta KOBYHHUX KUCIOT. ToMy MeTor0 poOoTu OyB aHaNi3 BIDKMBAHOCTI Ta 3MIiHH MOP(OIOTITHIX
napameTpiB D. magna 3a yMOB 010iHKAIICYIAIii OTPAMAaHO0 KyJABTYpOto R. glutinis.

KynbTuByBaHHS 300TUTAaHKTOHY 3IiHCHIOBaNM TpoTsroM 10 mib y eMHOCTSX MiCTKICTIO
500 mur, modaTtkoBa mIMBHICTE — 50 oc./m. Ilix wac po3BeneHHS TOTpUMYBAUCs 16-TOOMHHOTO
¢oromepiony i Temmeparypu 22+2 °C B yMOBaxX KIIMaTHYHOI KIMHATH, BHOCSYH KOXHI 48 ron
SIK KOHTPOJIBHUH MOKUBHUI cyOcTpar KynsTypy R. glutinis, Bupomeny Ha cepenosuii Cadypo,
Ta KyasTypy R. glutinis, nacnaeny HY CeO, y xonuentpanii 10 MM, sk mocmignmii. Cycnensii
MIKpPOOPraHi3MiB CTaHJAPTH3yBalH 3a KUIbKICTIO KMiTHH 24x10° Ha 1 71 QUCTHUILOBAHOT BOIU.
[IpoBoaumy migpaxyHOK KUTbKOCTI D. magna koxkHi 48 Tof Ta 3MiHy MOP(]OIOTIYHAX TTOKa3HUKIB
(moBXWHM Ta MUPWHA) Yy KiHII KynbTuByBaHHS (Kymmaipuk, 2014).

ExcniepuMeHTanbHI aHI 3aCBiAYYIOTH, IO NPU BUKOPUCTAaHHI R. glutinis, HacwdeHOI
HAY, sx xopMoBoro cyOcTpary, IIUTBHICTH KyIsTypH nadHii 3poctae B 1,5 pasum momo
KOHTPOJIHOTO BHTOMOBYBaHHS. [lokazaHo, mo Ha (OoHI 30UMBbIIEHHS KUTBKOCTI ocoOuH D.
magna, 3a yMOB JKHBIIEHHS KyJbTyporo, 30aradenoro HU CeO,, 3pocTaroth i po3mipn ocoOuH.
30Kkpema, Ipu KOHTPOIIEHOMY BUTOJIOBYBaHHI PO3MIpH, B CEPETHBOMY, CATAr0Th 2170%1439 MiwMm,
pu gocmigHoMy — 3477%1980 mxM. O4eBHIHO, i€ TTOB’SI3aHO 3 IMiJBUIICHHIM MPOTYKTUBHUX
MTOKAa3HUKIB BIacHe R. glutinis 3a yMOB Moau(ikailii HAHOYaCTHHKAMH JTIOKCUIY IIEPit0, a TAKOXK
HU3bKo10 TokcuuHicTIo HAY mono D. magna. OTxe, BUKOpUCTaHHS MonudikoBaHoi HU CeO2
KyJIbTypH R. glutinis sk xopMoBoro cyoctpary st D. magna cupusi€e 3pOCTaHHIO MIUIBHOCTI
KyJIbTYpH 300IUIaHKTOHY Ta XHIX cepemHix posmipiB. OTpuMaHi pe3ynbTaTH NaayTh 3MOTY
MiABAMINTH €(PEKTUBHICTh BUKOPHCTAHHS JKUBUX KOPMIB Ul BHPOILYBAaHHS JIMUMHOK PHO 32
YMOB aKBaKyJIbTypH.

ILnuryn B.

AHAJII3 MIKPO- TA MAKPOCTIOPOT'EHE3Y YV I'lbPUIIB
MDX JITHISIMU ITIIEHULI M’ AKOT 3 IHTPOI'PECISIMU BIJ]
AMBLIOPYRUM MUTICUM TA COPTAMMU IILEHULII M’ IKOT
Hayionanvnuii ynieepcumem «Kueso-Moeunsncoka akademisiy
eyn. Ckogopoou, 2, m. Kuis, 04655, Vrpaina
e-mail: v.plyhun@ukma.edu.ua
Plyhun V. MICRO- AND MACROSPOROGENESIS ANALYSIS OF HYBRIDS BE-
TWEEN COMMON WHEAT LINES WITH INTROGRESSIONS FROM AMBLIOPYRUM
MUTICUM AND COMMON WHEAT CULTIVARS. The micro- and macrosporogenesis study
in hybrids between wheat cultivars and introgression lines is important assessing the prospects
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for using certain introgression lines as a source of alien genes. Micro-, macrosporogenesis, and
microgametogenesis of F| hybrids from reciprocal crosses of introgresson lines with some wheat
cultivars (AABBDD, 2n=42) were studied. During microsporogenesis a combination of meta-
phase plate with decondensed chromatine on the cell periphery was observed. In A1 bridge for-
mation, lagging chromosomes, and tetrades with micronuclei were observed.

IHTpOrpecis 10 TeHETHYHOTO MYJTy MIISHUI[I M’ IKOT FeHIB BiJ] TUKOPOCIMX POIUYIB MIIICHHIII
JUIs T TIOKpallleHHs 32 O3HaKaMH aJanTaiii 0 YMOB 3POCTaHHS € 3aBIaHHIM aKTyaJbHUM Ta
TaKUM, 110 Po3polIsieTbesi y Bebomy cBiTi (Hao, 2020). [Tepuium etanom 3ainydeHHs 4y)KHHHUAX
TeHIB 10 reHO(OH Ty MIIEHHUII € CTBOPEHHS IHTPOTPECHBHUX JIiHIH 3 IEBHUM 00CSATOM Yy)KHHHOTO
TFEHETUYHOrO Marepiajiy; IpyrMM €TaroM — IepEeHeCeHHs OaXaHWX T'eHIB Ha T'€HETHYHE TIIO
CY4aCHUX KOMEPIIIHHUX COPTIB, SIKC 3aJCKUTh BiJ] PETYISIPHOCTI MPOIECIB CIIOPOTCHE3y Ta
ramMeToreHe3y riOpHIHHX POCIHH. BUBYCHHS MeWo03y B TiOpHIiB HEOOXiAHE IS OIIHIOBAHHS
NEePCIEKTUBHOCTI BUKOPUCTAHHS IIEBHUX IHTPOIPECUBHUX JIIHIH SIK JUKEpea 4yKMHHHUX TeHIB.

[uTomoriyny cTaOUIBHICTH IMiJ YaC MIKPO- Ta MaKpOCIIOPOTeHE3y BHBUYAIM Ha riOpumax
F,, oTpuMaHuX Bijl CXpellyBaHHs IHTPOIPECHUBHMX IIiHiH, M0 MoXoAATh BiA amdimumioina
Asporiku (AABBTT, 2n=42), ne TT € reHomom aumnoigHoro Buny Ambliopyrum
muticum (Iephimenko et al., 2018), ta cyuacHux copriB nmenuni m’sikoi (AABBDD, 2n=42)
cenekuii CI'T HAAH (Jleneka, Censnka, Hikonis, Tipa, Ilanna, Onecbka 267). Iibpuau F
OTPUMYBAJIM B PELUIPOKHUX CXPEILyBaHHAX 3 3aJIy4€HHSIM IHTPOrPECUBHUX JIHIH SIK KIHOYOTO
(7 ri6punis) abo 4osnosivoro (24 riGpuau) KOMIOHEHTIB cxpeltyBanHs. Pociunu F , crifiki g0
OOpOLIHUCTOT POCH, BUPOILYBaJIX Y MOJIbOBHX yMOBax. Konoccs 3 pociuH Opaiu Ha craaii, Koiau
KOJIOC PO3TAIIOBYETHLCS MMiJ] APYTUM JIMCTKOM, (hikcyBanu y ¢ikcaropi Kaprya.

VYei ribpuan xapakTepu3yOThCs 3MEHIICHHSAM acolfiamii xpoMocoM y mpodasi Meiiosy
HOPIBHSHO 3 COpPTaMM MIIEHUIST M SIKOI, Jie Taka acoliaiis cTaHOBUTh 21 3akpuTHi OiBaJeHT.
VY ribpuaiB MakcHMaibHa KUIbKICTh 3aKpUTHX OiBalieHTIB y Metadasi 1 He mepeBHIyBaia
14, inmn OiBaseHTH Oynu BiAKpUTHMH. YacTo CHOCTEpIrajd YHIBAJICHTH, PEECTPYBAIU
OoKpeMi BHUMaaKud (opMyBaHHS KBajapiBajieHTiB. IlosiBa BiIKPUTHX OiBaJICHTIB 1 YHIBaJCHTIB
CBIIYMTH MPO TOPYLICHHS KOH'IOralii XpOMOCOM uepe3 HasBHICTh ()ParMeHTIB 4Yy)KHHHOTO
TEHETUYHOT0 Marepiaily, SKUi 3MEHIIYE TOMOJIOTI0 MK XpOMOCOMaMH Ta 0OMEKY€ MOXKIIHBICTb
ixHpoi koH’rorauii. KinbkicTe yHiBaseHTiB y MI y BCix ribpunax 3aBxau OLIbIIa KiIBKOCTI
3apeecTpoBaHuX Mikposaep. OTXe, HAsIBHICTh YHIBAJCHTIB, SK 1 BIAKPUTHX OIiBaJICHTIB,
HE MOXKHa BB@)KaTH O3HAKOK 3HAYHOIO IMOPYILEHHs MeWo3y, ske Oyle CyNpoOBOXKYBAaTHCS
BTPATOI0 T€HETUYHOI0 Marepiany i 3HWKeHHsIM (eprinbHocTi. CyTTeBUMHU 11 HEPTHIBHOCTI
NOPYIICHHSIMUA Mei03y CJIiJ] BBAXKaTH MOSIBY JAEKOH/IEHCOBAHOIO XpOMAaTHHY Ha nepudepii siupa
napasesbHo 3 MeTada3Ho IUIACTUHKOIO Ta HAsBHICTh MOCTIB Mk aHa(a3HUMHU XPOMOCOMaMH,
HACJIIJIKOM 4YOro € AEMIHYIsl XpOMaTHHY. 3apeecTpOBaHl BHIAJKW IOPYIICHHS 4YOJOBIYOTO
raMeTorenesy 3 (GopMyBaHHSM 3-7 TeHEpaTHBHHX s[EpP 3aMICTh JBOX TaKOK MOXYTb OyTH
JKepesIoM 3HUKeHHs hepTunbHocTi ribpunis. [idpuau F , oTpumaHi 3a yuacTio iHTporpecMBHIX
JIHIH K MarepUHCHKOrO KOMIIOHEHTa CXPEILYBaHHS, XapaKTePU3YIOThCS OUIbII HHU3BKOKO
LUTOJIOTIYHOIO CTAOUIBHICTIO MOPIBHIHO 3 PELUMIIPOKHIMH TiOpHIaMu, BOHU (OPMYIOTH OUIbIIY
KUTBKICTh YHIBJICHTIB 1 MIKpOSIIEP y TEeTpaax.

Pomau L., Jleauk 1., Ticreuok C., @Penopenko B., 'pomuxo O.
XAPAKTEPUCTUKA HITAMY AKTUHOMIUETIB UMEZAWAEA SP. DA 62-02

Jlvsiscokutl HayionaneHull yrieepcumem imeni leana Opanka
syn. I pywescvkozo, 4, m. Jlvgis, 79005, Yrpaina
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Roman L., Lelyk L., Tistechok S., Fedorenko V., Gromyko O. CHARACTERISTICS OF
ACTINOMYCETE STRAIN UMEZAWAEA SP. DA 62-02. The strain Umezawaea sp. Da 62-02
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isolated from the rhizosphere of Deschampsia antarctica E.Desv. (Galindez Island, Marine Ant-
arctica). The studied strain produced a wide range of hydrolytic enzymes. In addition, this strain
inhibited the growth of pathogenic bacteria and phytopathogenic fungi B. cinerea. Its genome
consists of 11,469,175 bp with a G+C content of 70.62 %. AntiSMASH analysis revealed the
presence of 49 clusters of genes potentially involved in the biosynthesis of secondary metabolites.

AKTHHOMIIIETH — II€ TpyIa MIKpOOPraHi3MiB, sIKi € MPOAyLIeHTaMH 0ararbox 0i0JOTIYHO
aktuBHUX peuoBuH (BAP), cepen sikux aHTHOIOTHMKH, CTUMYISITOPH POCTY POCIIHH, BITaMiHH,
eH3uMHU Ta iH. Halikparie mociikeHuM cepesi akTHHOMILIETIB € pin Streptomyces, IpeNCTaBHUKA
SKOTO MPOAYKYITh 10 17 % Bimomux Ha cboromHi BAP [Harir, 2018]. He menmmii inTepec
BUKJIMKAIOTh DIJKICHI poau Kiacy Actinomycetales sk TOTEHLIHHI NPOAYLEHTH HOBUX
aHTHOI0TUKIB OCOOIMBO IIKaBUMU 3 Ii€] TOUKU 30py MOXYTh OyTH aKTWHOMILIETH, BHIIJICHI 3
eKCTpEeMaIIbHUX CEPEeIOBHIIL ICHYBaHHsI, 30KkpeMa, AHTtapkTuku [Nufiez-Montero, 2020].

Mertoro Hamioi poboTH Oyia OIiHKA BJIACTHBOCTEH NPEACTaBHHKA PIAKICHOTO pPOIy
aktuHOMIeTiB Umezawaea sp. Da 62-02. IlItam Buaineno 3 pusochepu Deschampsia antarctica
E.Desv. (octpiB l'aminge3, Mopcbka AHTapKTHKa) B pe3yibraTi MPSMOTrO BHCIBaHHS 3MHBIB
pu3ochepu Ha arapu3oBane BiBcsiHe cepenonuine. [lltam Umezawaea sp. Da 62-02 mir poctu 3a
TeMmreparypH moBiTps Bix +4 mo +28 °C ta Ha cepenoBumax 3 pH Bix 5 mo 10. JocmimkyBaHuii
ITaM TMPOAYKYyBaB HIMPOKHH CIIEKTP TiJPOJITUYHUX EH3MMIB, 30KpeMa, Ka3eiHa3u, Jinasu,
NeKThHa3u, aminasu Tta uemonasu. Ultam Umezawaea sp. Da 62-02 mnpurhidyBaB pict
E. coli, MynbTUPE3UCTEHTHUX UIMUTAIBHUX WTaMiB S. aureus, P. aeruginosa, C. albicans ta
¢iTonarorenHoro rpuda B. cinerea. lleit mram OyB CTifKuUii 10 i METpaHiIa30:1y, NOMIMIKCHHY
M, MerTunuiiHy, okcaluiiHy, nedrazumy, amdorepeuuHy B, B 30HI HpUTHIYEHHS POCTY
HEHIMJIIHOM YTBOPIOBAJIMCS CTIHKI KOJOHI].

T'erom mtamy Umezawaea sp. Da 62-02 cranoButh 11,469,175 mH i3 Bmictom [+1]
70.62 %. AHorauis reHomy no3ponuia ineHtudikyBaru 10140 renis, 61 ren TPHK, 3 renu
pPHK, 22 perynsaropui renu ta 9 reniB Hekoayrounx PHK. Ananiz 3a monomororo mporpamu
antiSMASH v. 6.0 mo3BonuB imeHtu(dikyBarn 49 WMOBIpHHX KIacTepiB TeHIB 0iOCHHTE3Y
BTOPUHHUX MeTabomiTiB. Cepesi HUX MO 6 KIacTepiB CUHTE3y HEPUOOCOMHHUX MENTH]I CHHTA3 Ta
JIAHTETIENTHIB, 3 KJIACTEPU CUHTE3y MOMIKeTH ] CUHTa3 | Ty, 8 KilacTepiB CHHTE3y TepIIeHiB, 2
KJIaCTepH CHHTE3y €KTOiHY Ta 10 | KiacTtepy, siKi BIAMOBIIAI0Th 32 CUHTE3 1HIO0MIB, CHIAepOhOpiB
Ta ONirocaxapuiiB. 30kpema, Oyi10 BHSBICHO CiM KJIacTEPiB 3 BHCOKOK TOMOJIOTIEI0 0 BXKE
BIZIOMHX KJIacTepiB reHiB OlocuHTe3y, a came: Oadinmominmu Bl (61 %), inauroinun (80 %),
eputpenentut (75 %), i3openiepereH (80 %), reocmin (100 %), anxinpesopiinon (100 %) Ta
MakpoTepmiruH (96 %).

OTpuMaHi pe3ysbTaTH BKa3yloTh Ha BUCOKMIT moTHewian mramy Umezawaea sp. Da 62-02
K JKepesa IUPOKOTro CIEKTpY 010JI0riYHO aKTHBHUX CIIONYK, Y T.4. aHTHOioTUKIB. [Tomanbmi
JOCTIDKCHHS, 30KpeMa, XIMIYHUN aHalli3 BTOPUHHHX METaOOIITIB MaAyTh 3MOTY OLIHUTH
MIPUPOLY CIOJYK, SIKi MPOIYKYE LISl KYJIBTYpa.

Cunopko 4., Bpariituyk /., Pedeus 0., Ocram 1.
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Sydorko Y., Bratiichuk D., Rebets Y., Ostash 1. SITE-SPECIFIC MUTAGENESIS OF
THE RPSL GENE IN THE STRAIN STREPTOMYCES ALBUS. Antibiotics are natural com-
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pounds mainly produced by microorganisms and are used in the medicine to treat various bacteri-
al infections. Among the most important natural producers of antibiotics are bacteria of the genus
Streptomyces. These bacteria possess a sets (clusters) of genes responsible for the biosynthesis of
many natural products with diverse biological activities. Heterologous expression of such clusters
is one of the methods of obtaining new antibiotics. For this purpose, several Streptomyces strains
are used as hosts. Among them one of the most popular is Streptomyces albus. Here we report the
improvement of S. albus performance as a host for heterologous production of natural products
by introducing specific point mutations into rpsL gene encoding the ribosomal protein S12.

AHTHOIOTHKM B KJIACHYHOMY PO3YMIHHI — Il¢ TPUPOAHI CIONYKH, SIKI HEpEeBaXKHO
CHHTE3YIOTbCSl MIKPOOpraHi3MaMy 1 BHKOPHCTOBYIOTBCS Yy MEIHUIMHI JJIsl JTIIKYBaHHS Pi3HUX
OakrepianpHux iHpekuiil. OHUMH 3 TPUPOIAHUX MPOIAYLEHTIB aHTUOIOTUKIB € OakTepii pomy
Streptomyces. 11i Gakrepii HecyTh HaOOpHu (KjacTepu) reHiB, sIKi BiAMOBIIAIOTH 32 OIOCHHTE3
PI3HOMaHITHUX TPUPOAHUX CIOIYK i3 IITUPOKHUM CIIEKTPOM OIOJNOTiYHUX akTUBHOCTEW. OHUM
i3 Croco0iB MONIYKy HOBHUX AaHTHOIOTHMKIB € KJIIOHYBAaHHS Ta TETEPOJIOTIYHA EKCIpecis LuX
KiacTepiB reuis. J{ist nux 1ineit KibKka mramMiB Streptomyces BUKOPUCTOBYIOTBCSI SIK TOCHOZAPI
T ekcripecii. 3okpema mram Streptomyces albus € OHUM 13 HAHOLTBIN BAKIIMBHUX TOCIIONAPIB
3aBSKH IPOCTOTI TEHETUYHHUX MaHINyJsLil y Hbomy. OJTHaK, 3a3BU4ail piBeHb MPOIYKIIT CIIONYK
y TETepPOJIOTIYHUX yMOBAaX € HEOOCTaTHIM Ui iX e(peKTHBHOI imeHTH]IKamii Ta MOAAIBIINAX
JIOCITiJPKEHb.

MerTa 1100 AOCITIIKECHHS — MOKPAIIUTH BIACTHBOCTI IITaMy S. albus sk rocromapst ajis
reTeposIoriyHol eKcrpecii KiacTepiB reHiB 0i0CHHTE3y MPUPOAHHUX CIONYK LUISIXOM BBEICHHS
crieudiyHUX MyTalliid y TeHi rpsL BUKOPUCTOBYIOUH CalT-CIeU(iyHUN MyTareHes.

Jlis miei poboTH BUKOpUCTaHO IiTaM Streptomyces albus Del 14, y sikoMy HeieTOBaHO
YOTHUPHAAIATE KJIACTEPIB T'€HIB, IO BIAMOBINAIOTH 3a OIOCHHTE3 PI3HHUX aHTHOIOTHKIB. Bymo
3MIACHEHO neneliito rena rsmG, sKui kogye MeTmiTpandepasy pudocomansHoi PHK. Bigomo,
10 BIZCYTHICTh I[bOTO ()EPMEHTY MPU3BOIUTD 10 MiABUIICHHS MPOAYKIIii 010J0T1YHO aKTUBHUX
CIOJIYK Y aKTHHOMIIeTiB. Jlesnewito rena 7smG 3A1CHUIN 3 BUKOPUCTAHHSIM KaCceTH CTIMKOCTI 10
anpaMiliHy, Ky B MOJaJbIIOMY BUAAJIHUIN 3 XPOMOCOMH ofiepkaHoro mramy. ['eH rpsL konye
6imok S12 masnoi cyOomuHuIl pUOOCOMHU, TOMY ICJEIisl OO TeHa MaTUME JICTaIbHUN e(EeKT.
HatomicTs MyTaIlisi IbOTO FeHa 3yMOBITIOE CTIHKICTD 10 CTPSIITOMIIIUHY 1 CIIPUYMHSIE 11 BUIIICHHSI
CUHTE3y aHTHOIOTHKIB. [Iji Toro, 100 BBeCTH crenu(idHi MyTallii B TeH rpsL BUKOPHCTAHO
monudikoBani BAC kionwH, ski HecyTh aneni reHa rpsL 3 myrauismu K88R ta K88E. IMpsmuii
KPOCHHTOBEP MK XPOMOCOMHOI0 Komi€eto 7psL i BuOpanumMu BAC KiOHAMH YHEMOXITHBIIIOE
cenekiito MytadTiB. Tomy crmoudarky y mram S. albus Dell4 ArsmG/AAm Oyno nepeHeceHo
BAC 1F1 Am-rpsL (ren criikocti no anpaminuny) ta BAC 1F10 Hyg-rpsL (ren criiikocTi 10
rirpoMiniay). Takum 4MHOM, Y OTpUMaHOMYy WTami reH rpsL duaHkoBaHMH Mapkepamu Am
i Hyg, mo BinkpuBac MOXJIMBICTH BiZOOPY KOJIOHIH 3 pEeKOMOIHAIIEI0 MK XPOMOCOMOIO Ta
BAC xionamu, Ta, BIAMOBIAHO, BiIOOPY KOJOHIHN 13 3aMIIIICHHAM TeHa rpsL Ha HOro MyTaHTHHH
BapiaHT.

CxsBopuosa M., I'pa6 I1., Ocram 1.

AHAJII3 IN SILICO MFS TPAHCIIOPTEPIB
Y MOAEJIbBHUX INTAMAX CTPEIITOMILETIB
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Skvortsova M., Hrab P., Ostash 1. /N SILICO ANALYSIS OF MFS TRANSPORTERS
IN MODEL STREPTOMYCES STRAINS. In this study, we represent the results of bioinfor-
matic analysis of five Streptomyces model strains proteomes. The knowledge we get from this
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study can provide an important basic information for landomycin transporter search in proteome
of Streptomyces cyanogenus, which is an active producer of this antibiotic.

Tpancroprepu — 1ie 3aci® B3aeMopii MIKpOOpPraHi3MiB i3 30BHILIHIM CEPEAOBHIIEM
4yepe3 pI3HOMAaHITHI XIMIYHI CHONYKH. AHTHOIOTHKM, TIPOTHPAKOBI areHTH, (QepMeHTH,
IMYHOCYIIPECAHTH YacTO MPOMYKYIOTHCS OaKTEPisIMH SIK BTOPHHHI METaOOJITH i, SIK MPaBHIIO,
eKCTIOpPTYI0Thes TpaHcmoprepamu. llltam S. cyanogenus S136 € akTHBHUM NPOMYIIEHTOM
JIAaHJOMINKHIB. EKCIIOPT MX aHTHOIOTHKIB BUBYEHHUIT HE JI0 KIHIIS, TOMY aKTyaJIbHUM IMUTaHHSIM
€ TIOIIYK TPaHCIIOPTEPIB, sIKi, HMOBIPHO, HecnennpidyHO MOXKYTh €KCIIOPTYBATH JIAHIOMILMHU
y mo3akiIiTuHHe cepenoBuie. OCKinbkH TeHoM S. cyanogenus S136 MpoCeKBEHOBAHUM, TO IS
MOLIYKY MOTEHIIHHUX TPAHCIIOPTEPIB JAHOMILIMHIB MM BUKOPHCTAIIX METOAM 0i0iH(OPMaTHKH.

Mera Hamoi poOOTH — CTBOPUTH MacuB oprtoioriB poauHu MFS i3 m’stu mMonenbHHX
urramiB Streptomyces (S. cyanogenus S136, S. coelicolor, S. venezuelae, S. albus, S. avermitilis)
1 TOCHITUTH IXHIO (QDITIOTCHETHYHY CIIOPITHEHICTb.

Kopuctytounchk 6a3010 TaHUX TPaHCIOPTEPIB MOJEIBHUX IITaMiB cTpenTomineTiB (Zhou,
2016) i nporpamoro Blastp, 3Haiineno opronoru nux OinkiB y mrami S. cyanogenus S136. Y
pe3yabrari aHaidy BHSBICHO, IO CHIJIBHUMM OPTOJIOTaMHU JJIsl BCIX IT'SITH JOCIHIIKYBaHHX
wramiB € 24 MFS-tpancnioprepu. Y Toii yac koiu B npoteomi mrama S136 susisneHo 71 MFS
TPaHCIOPTE, JIMIIE JBa 3 HUX PO3TAIlOBaHi B KJlacTepax reHiB BTOpuHHUX MetabomiTi. Iikago,
10 JOCIIDKYBaHi y Harii jgaboparopii Tpancrmoptepu Lan] i 3375 min wac ¢inoreHeTHIHOTo
aHaiizy B Mexax S136 e HailOmwkuumu 1 3aiiMaioTh onHy Kiamgy. A Ha Qinmorenii MFS
TPAHCIIOPTEPIB YCIX II’SITH IITaMiB BOHHM 3HAYHO BijmaneHimn. B pesynbrari 11i€i podotn mu
IUIAHYEMO OTPUMATH MOJIENIb TPAHCIIOPTY BTOPHHHUX METAOOINITIB, XapaKTepHUX Ul 0ararbox
CTPEMNTOMIIICTIB 1 BOAHOYAC CIICIM(IYHUX /IS IEBHUX MOCIBHHX IITaMIB.

Copounncbka X., l'opine M., Mariiinis H.
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Sorochynska K., Horin M., Matiytsiv N. ROLE OF DROSOPHILA MELANOGAS-
TER miR-281-1 AND miR-966 GENES NEURODEGENERATION OF BRAIN TISSUE. It was
found that individuals with overexpression of the miR-281-1 and miR-966 genes at the sites of
the sws expression — sws-Gal4/UAS-miR-281, sws-Gal4/UAS-miR-966 showed a clear neurode-
generation between the retina and lamina of brain tissue. And individuals with overexpression
of these genes in glial cells — repo-Gal4/UAS-miR-281-1, repo-Gal4/UAS-miR-966 — form small
vacuoles in different parts of the neuropil. In addition, miRNA mutants (miR-281-1 and miR-966)
showed resistance to metabolic stress conditions caused by starvation.

Perymsinist excrpecii TeHiB 3ajdyueHa Yy Taki acleKTH OHTOTEHE3y OpraHi3my, sK:
eMOpioOHANBHUI PO3BUTOK, nud)epeHIfiaiis CTOBOYPOBHX KIITHH, PO3MHOXXCHHS Ta CTApiHHI.
Cepen HalBaXIMBINIMX PEryJIATOPIB IMX HAA3BHYAWHO CKIagHUX mporeciB € MikpoPHK.
Hocnimxkeno, mo miR-281-1 1 miR-966 perymorth piBeab MPHK swiss cheese(sws) Drosophila
melanogaster, KUl € KPUTHYHUM Uil (DyHKIIOHYyBaHHS HEPBOBOI cUcTeMH. MyTaHTH sws’
XapaKTepU3YIOThCSl TAKUM (DEHOTUIIOM, SIK «BaKyOJIi3alish» TKaHUHH MO3KY, allONTO3 HEHPOHIB,
HU3bKa JKATTE3ATHICTD, IO TMOCHIIOETHCS M JTiEF0 MeTaboJiYHOTO cTpecy. MeToto pobotu
Oyio mocmigutu pois miR-281-1 1 miR-966 y po3BUTKY sws HeHpoaereHepartii.

Jus nocmimxenHs: BBy miR-281-1 1 miR-966 3actocoByBanu cucremy UAS/Gal4,
ocobnmBICTIO AKOi € TKaHWHHO-cmenu¢igna excmpecis. s nHagexcmpecii MikpoPHK wmn
cxpectiumu KOKHY UAS-miR-281-1 ta UAS-miR-966 niHito 3 ApallBEpHUMH JIHIIME: W' sws-
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Gal4 (mns mapanenbHOi ekcmpecii 3 TeHOM sws), repo-Gal4/TM3 ta act-Gal4/CyO; Tub-
Gal80*. 3i cxpeuryBanb BinOupamn 20-IeHHHX MyX JJIs BUTOTOBIICHHS MapadiHOBUX 3pi3iB
TKaHUHU MO3KY TOBIIMHOIO 7UM Ta aHAJIi3yBajaH HOro (GeHOTHI. SIK KOHTPOIb MU BUKOPHCTAIN
TeTEepO3UTOTHI JpaliBepHi JiHil. s 3’ scyBaHHS HMOBIPHOTO BIUIMBY 30BHIITHHOTO CTPECOBOTO
YHHHUKA Ha pery/imiro MikpoPHK i ¢opMyBaHHS Bakyoslb Y MO3KY MU IMiJAadd TOJOAYBaHHIO
MYTaHTIB 3a reHamu miR-281-1 i miR-966. MeraboniuHuil cTpec 31HCHIOBAaIM HAa OCHOBI
S-ILCHHOFO 3ro10OByBaHHs MyXaM I[I/ICTI/IJ'H)OB&HO.I. BOJU. Sk KOHTPOJIb BUKOPUCTOBYBAJIN MMOKUBHE
cepenosuiie 3 10 % po3uuny caxaposu Ta 1 % po3uuHy APLKIHKOBOTO SKCTPAKTYy. I'icTomorivHi
rpenapary aHaji3yBaiu mija ¢uryopecueHTHIM Mikpockoriom Olympus 1X73 3 DP-74 (Japan).

3’scyBanu, MO OCOOMHHM 3 HAJAEKCIpeciero TeHiB miR-281-1 1 miR-966 y wicusax
excrpecii reHa sws - sws-Gal4/UAS-miR-281, sws-Gal4/UAS-miR-966 naroThb YiTKUA NPOSB
HelipoaereHepalii MiXk peTHHOIO Ta JJAMiHOKO MO3KOBOi TKAHHHHU. A 0COOMHH 3 HaJEKCIIPECIi€r0
OUX TeHIB y DIaNbHUX KIITHHAX - repo-Gal4/UAS-miR-281-1, repo-Gal4/UAS-miR-966 —
(hopMyBaHHS HEBENUKMX BAaKyoJdbh y PI3HHX AUISHKaX HeWpomiri. Kpim Toro, BCTaHOBIEHO,
mo MytaHTH 3a miRNA, a came miR-281-1 ta miR-966 BUSBIAIOTH PE3UCTEHTHICTH 0 YMOB
MeTa0OJIIIHOTO CTPECY, BUKIMKAHOTO TOJIOAYBAHHIM, TO/I SIK OCOOMHHM MYTaHTHI 32 TCHOM SWS —
YyTJIUBI O TAKHX YMOB.

Ha HacTymmHOMY eTarti Haloro JOCHipKeHHs Oy/ie POBEICHO KUIbKICHHUI aHali3 IUIOIi 30H
nerenepariii y nporpami ImageJ (https://imagej.nih.gov/ij/) 3a cTaHAapTHUX Ta CTPECOBUX YMOB.

Crenanumui A., Meabnuuk C., Octam b., FOmyk O.
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S. ROSEOCHROMOGENES
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Stepanyshyn A., Melnyk S., Ostash B., Yushchuk O. SILENT BIOSYNTHETIC GENE
CLUSTER FOR A SALINAMIDE-LIKE CRYPTIC ANTIBIOTIC FROM CLOROBIOCIN
PRODUCER S. ROSEOCHROMOGENES. Herein we present in silico analysis of a putative sin-
like biosynthetic gene cluster from clorobiocin producer S. roseochromogenes and approach for
its further experimental investigation.

Streptomyces roseochromogenes ssp. oscitans DS 12.976 — mpupomHuii mpomyLEeHT
xiopobionnHy, amiHokymMapuHoBoro aHTHOiIoTHKA. OkpiM KI'B xmopobiommHy, reHOM S.
roseochromogenes mictuth 43 KI['b pisHOMaHITHHX BTOpUHHHUX MeTaOouiTiB. Ha nanuii MOMeHT
HEBiIOMO, aKTHBHI BOHM YH Hi; JI€sIKi i3 HUX 3acCIyroBYIOTh 0cOOnMBOi yBary, Ha kmrtant KI'b
noxi6noro no KI'b canminaMiny — yHIKanbHOTO AETICHIIENTHAY i3 IIUPOKHM CHEKTpoM mii. Y
i poOoTi MU 30cepenmincs Ha aHamizi came 1poro KI'b. CaninaMinu — rpyna cropigHeHUX
aHTHOIOTHKIB 31 Streptomyces sp. CNB-091, cumbionta wmeny3u Cassiopeia xamachana.
Caninaminu € inribitopamu PHK nosiMepasu rpamM-no3uTHBHUX Ta rpaM-HEraTUBHUX OaKTepii,
30kpema, Enterobacter cloacae ta Haemophilus influenza. KI'b caninaminis (sln) mictuts 14
reHiB. IT'eau s/n9-6, sin5 ta sinl4 xoxyrotre HepubocomHi nentun cunrasu (HPIIC), MbtH-
monibuuit 6imox Ta TiOpuany HPIIC/momiketna cuntesy (IIKC), Bimmosimno. [lo miHiitHOTO
onirorrentuay (Bim C- mo N-kiHI) BXOmATh: 300yTmin-KoA, mermnManoHin-KoA, TpeoHiH,
BaJiH abo i3omeinunH, 4-rinpokcu-L-peninrninua (Hpg), deninananin, TpeoHnin ta cepun. Hpg —
HENpPOTEiHOTCHHA aMIiHOKUCIOTA i s/n Hece TeHH #oro OiocmHTe3dy — sinl-3. TioecTepasHuii
noMeH octanHboro Moayist HPIIC karami3ye mukmi3amiro JTiHIHHOTO MOJINENTHAA, YTBOPIOKOYH
nesmerwiacaninamin E («xommky»). [Jlami, 10 «KOMIMKa» HPUETHYETHCS «PYydYKay — 3aJHIIOK
4-metnin-2,4-rexcagieHon-ninuny (y 4oMy 3afistHi npoayktu sinll, sini2 ta sin9), yrBopiorouu
neamerwicaninamin. [lomamermi  mMoamdikamii  BriIro4yaroTe  O-MeTwioBaHHAS —Hpg, 1o
Karanisyerbest SIn4, Ta 3aMuKaHHS «pydykd Komuka» Ha Hpg mig nieto P450 moHOOKCHTreHa3u
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SIn10. IikaBo, mo oawH i3 caniHamigiB (B) ramoreHoBaHMiA, X04a B s/n HEMae YKOAHOTO T'eHa
rayioreHas. s/n TakoX MICTHTB TeH IUIIX-crierudigaoro LuxR-mogioHoro perynstopa — sini 3.

Bomogiroun mieto iHdopmariieto, MH CIpoOyBaI Tepea0avIuTH OIOCHHTE3 1 CTPYKTYpY
cayliHaMig-nomiOHO1 CHoNMyKH (TToTepefHkO Ha3BaHOI HeocadiHamin) 3 S. roseochromogenes Ha
ocHoi 3Haitneroro KI'b (ns/). BusBrnocs, mo 6ibiicTs 7s/ TeHiB € opronorami sin. 1likaBo, mo
B ns/ 3Haiineno renu ranorenas — nsl/l ta ns/2. HPIIC HeocaniHaMiny 3Ha4HO BiAPI3HSIOTHCS BiX
HPIIC s/n. HaitimoBipHiIire, 10 CKJIany «KoIuKa» HeocaniHaMiay Bxoasath (C > N): TpeoHiH, BaJliH,
Hpg, ¢peninananin, Tpeonin ta cepuH. Baxnupo, o HasiBHa 30ipka reHomy S. roseochromogenes
MICTUTH po3puB B onHOMY 3 TeHiB HPIIC; oTxe, He MOKHA BUKITIOYaTH MMOBIPHOCTI iCHYBaHHS
nporymiernx mMoxyiiB HPIIC ta me Ourbinoi BinminHOCTI Bix s/n HPIIC. T'enn, BianoBinaneHi 3a
CHHTE3, IPHEIHAHHS Ta 3aMHUKaHHS «PyYKH KOLINKay, IIeHTUYHI B.s/n Ta nls. NIs TaKOX BIAPI3HAETHCS
TUM, 10 TeHn OiocuHTesy Hpg He popMyroTh 0IHOTO ONIEPOHY, SIK X OPTOINIOTH i3 /. AHaNIZyI0UH
6iocHHTE3 calliHaMi Ty, IPHITYCKaeEMO, 10 MIPOAYKTOM, YH paJilie IPOIyKTaMu, Kilactepa ns/ Takox
€ Pl CXOXKUX MK cO00K0 croiyK. [ MPaKTUYHOTO JOCIIDKEHHST BTOPHHHOTO MeTaboIoMy S.
roseochromogenes BUPIMIEHO MO30YTHCS OCHOBHOTO OIOCHHTETHYHOTO HUISAXY — XJIOPOOIOIUHY.
Byno ckorCTpyHoBaHO MTa3Mimy ais iHcepuiitHoro HokayTy TeHiB c/loH Ta clol — pKOClo. Bona
Oyma ctBopeHa Ha ocHOBI Bekropa pKC1132, kynu mo caifTax eHAoHyKiIea3 pecTpukmii Xbal ta
EcoRI 6yno xnonoBano ¢gparment reHis cloH ta clol pozmipom 2304 m.H. OTpuMaHuii BeKTop OyIo
TIEPEBIPEHO 3a JOTIOMOTOI0 PECTPUKIIIHHOTO KapTyBaHHS. BemeThcs poboTa Hall MepeHeCceHHIM
1OTO BekTOpa B S. roseochromogenes. Oxke, nmpoananizopano Hosuit KI'b caiinamin-moaioHOro
JICTICUIICNITUY, 3HalaAeHOrO B TeHoMi S. roseochromogenes. IlepenbadeHa CTPyKTypa I[HOTO
aHTHOIOTMKAa — HEOCAJIiHaMIiy — BIJPI3HAEThCA Bif CTPYKTypH caniHaminy. Opranizaunis KI'b
HeocaJliHaMify — /s — TakoXK BiIIMIHHA BiJl oprasizaii s/n. Yce pa3oM 1ie 3aCITyroBye€ MoAANIBIIOT0
eKCIIEPUMEHTAJIBHOTO BHBYCHHS. [1oKM HeBizoMo, 4M nls akTMBHHUH B S. roseochromogenes; y
MIPOTHJIEKHOMY BHUIIA/IKy MU 30MPaEMOCs 3aCTOCYBATH IUISX-CHEU(ITHIN peryisTop, 3HalHIeHUH
B nld — nlsR — nms akTHByBaHHS 0i0CHHTE3Y HEOCaTiHAMITY.

Tutenko H. %, Boawra J.'2, Mapiii M.2, Kyuyyk M.!, Cumonenko 0.2

TPAH3IEHTHA EKCIIPECIA 'EHA BAKTEPIOLIMHA KOJIIWHY M V¥V POCJIIMHAX
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PEKOMBIHAHTHOI'O BIJIKA
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Tytenko N., Volha D., Parii M., Kuchuk M., Symonenko Yu. TRANSIENT EXPRES-

SION OF THE BACTERIOCIN GENE OF COLICIN M IN PLANTS OF NICOTIANA RUSTI-
CA L. TO OBTAIN FUNCTIONAL RECOMBINANT PROTEIN. This paper is show the results
of the bacterial protein expression (colicin M) in Nicotiana rustica L. plants. The constructions
with colicin-coding gene were used for the Agrobacterium-mediated transformation. The results
of the study demonstrate clear signs of bacteriostatic activity in plant tissues that accumulated
target protein according to control.

BuHUKHEHHS MyIBTHPE3UCTCHTHHX JO AHTHOIOTHKIB IITaMiB IMATOTCHHWX i YMOBHO-
MATOTeHHUX OakTepid moTpedye MONMIYKYy aJbTepHATUBHUX 3ac00iB OOpOTHOM 31 30ymHUKaAMH
3axXBOpIOBaHb. BUBUEHHS I OTpUMaHHS aHTHOAKTEpiaJbHUX MPOTEiHIB € e()eKTHBHUM HAIIPSIMOM
BHpIIIeHHs i€l mpoOiieMu, aje MiKpoOioJOoTiyHMA CHHTE3 Hece B co0i pAx HENOmiKiB. Y
CBOIO 4Epry, POCIMHHI CHCTEeMH € €(EKTHBHHMH NPOAYLEHTAMH IUIS ITBOBUX OINKiB, iXHE
BUKOPHCTAHHS 3HAYHO 3JCHIEBIIOE BUPOOHHUITBO Ta 3HIKYE PH3MK KOHTaMiHAIil KiHIIEBOTO
NPOAYKTY TNAaTOreHaMHu CCaBLiB Ta OakTepiaJbHUMHU TOKCHHAMH. Y BHIAIKy TPaH31€HTHOI
eKcIIpecii YyXKOpIJIHUX TeHIB y POCIUHAX MOXJIMBUM € OTPUMaHHS BHUCOKOTO PiBHS LJIEOBOTO
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0iyka 3a BiTHOCHO KOPOTKi TepMiHu. KpiM TOTO, Taki poCIWHU He HECYTh TPAHCTEH MOCTIIHO B
TEHOMI, 1110 3HW)KY€ PU3UKH BUTOKY TCHETHYHOTO MaTepialy B HAaBKOJIHUIIHE CEPEIOBHIIE.

Mertoro Hammoi podotu Oyito oTpuMaTé 010TEXHOJIOTI9HI POCINH MaXOPKH, IO EKCIIPECYIOTh
TeH PEeKOMOIHAHTHOTO OaKTEpiOIMHY KONIMMHY M, mmisxoMm Agrobacterium-omocepenkoBaHOL
TPaH3i€HTHOI TeHETHYHOI TpaHchopMarlii.

Y poboTi Oyno BUKOPUCTAHO /B T€HETHYHI KOHCTPYKIII — TPAaHCKPHUIILIHHY Ta BipyCHY,
10 HECYTh I'€H PEKOMOIHAaHTHOTO KOJIIMHY M, SKHil € TeHOM iHTepecy. BipycHa KoHCTpyKIis
TaKOXX Hece B co0l T'eH MoiMepas3y Bipycy KapTormi X Jjisl MOCHICHHS ¢(PeKTHBHOCTI eKCIpecii
reHa peKOMOIHAHTHOTO KOJIIIMHY.

Sk BUXITHHUI MaTepial BAKOPUCTOBYBAJIM POCIMHU MaXopku Nicotiana rustica L. Pocnunu
MaxOpKH Y Billi 2-3 MicsI[iB, KOJIU BOHU HAPOIIyBaJIU T0CTaTHIO Oiomacy, Oynu TpaHcdopmoBaHi
TPaH31€HTHO WIIAXOM iHQIMpTpamii JTUCTKIB OakTepialbHOIO CyCHeH3ielo Agrobacterium
tumefaciens 13 TPAaHCKPHUIIIHHIMH Ta BIPYCHHMH IUIa3MIJHHMH BEKTOPAaMH 32 METOIOM
Argrobacterium-onocepeIkoBaHOI TpaH31€HTHOI TpaHCcpopMaIrii.

HasBHICTP aKTHBHOTO TMPOXYKTY (DiKCyBaimy MOYMHAIOUW 3 5-7 nMHIB Bix iHQimerparmii
710 14-ro mHS, BKIIOYHO, a INCHS I[BOTO CHOCTEPIrayii MOCTYIOBHHA HEKPO3 TKAaHHWH JIHCTKY.
AKXTHBHICTD Olyka mepeBipsiin Au¢y3iHHUM METOAOM BW3HAYEHHS YyTIMBOCTI, PO3MIIIYIOUH
Ha IIUTBHOMY CEPEIOBHIII AUCKH POCIMHHOI TKAaHWHH 13 30HM iH(UIBTpanii Ta KOHTpob. Bymo
II0Ka3aHO IPUTHIYEHHS POCTY OaKTepiaJIbHUX KIIITHH Y 30HI AiaMeTpoM > 2 MM, IO OL[IHIOBAJIH
SIK 4y TAUBIiCTh N0 Oinka. OiHKY mpoBoawiv mono mramy BL21(DE3) GakrepialbHUX KIITHH
E. coli. CyTTeBoi pi3HHLI aKTUBHOCTI MK ITPOJYKTaMHU €KCIIPECii TPAaHCKPHIIIIIHHUX 1 BIpYCHHX
KOHCTPYKIIiH He crioctepirainu. [loyaTtok nposiBy aHTHOAKTepiabHOT aKTHBHOCTI CIIOCTEpITraiu
paHillie Juis BipyCHOI KOHCTPYKIIT MOPIBHSHO 13 TPaHCKPHIIIIHOKO.

VY pesynsrari poOOTH OTPHMAaHO POCIHHH, SKi MPOAYKYyBalld pPEeKOMOIHAHTHHN OiJIOK
KOJiIMHYy M, 110 Ma€ aHTHOAKTepialbHy aKTHBHICTB OO0 OAaKTepii TPYITH KUIIKOBOI MATHIKH.

Ticreuok C.l, ®enopenxo B.!, Jyxeubkuii A.2, 'pomuxo O.!

AHAJI3 ITOCIIAOBHOCTI YHEPHETKM TEHOMA
INTAMY STREPTOMYCES SP. JE 1-369

UTvsiecokuti Hayionanwruil ynieepcumem imeni leana @panka
syn. I pyuwescokoeo, 4, m. Jlvsie, 79005, Yrpaina
’Saarland University, UdS Campus C2.3, Saarbriicken, 66123, Germany
e-mail: stepan.tistechok@Inu.edu.ua

Tistechok S., Fedorenko V., Luzhetskyy A., Gromyko O. ANALYSIS OF THE DRAFT
GENOME SEQUENCE OF STREPTOMYCES SP. JE 1-369. The genome of Streptomyces sp.
Je 1-369, isolated from rhizosphere soil that exhibited promising antimicrobial properties, was
sequenced and assembled. Its genome consists of 8 820 026 bp with a G+C content of 71.0 %.
AntiSMASH analysis revealed the presence of 36 clusters of genes potentially involved in the
biosynthesis of secondary metabolites.

tam crpenromineriB Streptomyces sp. Je 1-369 Buninenuit i3 pusochepHOro rpyHTy
Juniperus excelsa (Bieb.). Lleit mTam 1eMOHCTpYy€e MIUPOKUNA CHEKTP aHTUOIOTHYHOI aKTHBHOCTI
MIPOTH TECT-IUTaMiB I'paM MO3UTHBHUX, IPaM HETaTHBHHUX Oakrepii Ta rpubiB. [eHOM mTamy
Streptomyces sp. Je 1-369 0yB npocekBeHOBaHMi BukopucToBytoun [llumina MySeq B pexumi
HIBUJKOTO 3amycKy (2x250 HT) 3 mapHoo BiacranHio 500 1.H.

Po3mip renoma miramy Streptomyces sp. Je 1-369 cranoButh 8 820 026 mH i3 BMiCTOM
I'+10 71.0 %, mo € TumoBUM I cTpenToMineTiB. Ha 060X KiHIIIX XpOMOCOMH IIBOTO INTaMYy
HasBHI TepMiHaJBHI iHBepTOBaHI MOBTOpH po3mipoM 160 307 mH. AHOTAaIis TeHOMa IIHOTO IITaMy
Jana 3Mory ineHTudikyBata 7 695 iMOBipHUX Komyrounx mociigoBHocTeH, 18 reniB pPHK, ski
MICTATBCA y 6 oniepoHax, Ta 87 reHiB TPHK. 3a mormmomororo mporpamu antiSMASH 5.0 (Blin et al,
2019) B renomi mramy Streptomyces sp. Je 1-369 inentndikoBano 36 nependadyBaHUX KIacTepiB
TeHiB OiIOCHHTE3y BTOPHMHHUX MeTabomiTiB. Cepelq HHX 1O 3 KJIACTEpH, MO BiJMOBITAIOTH
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moniketny cuHTazaMm (IIKC) I ta II tumie, mo ogHOMYy Kiactepy, ki Bimmosimarors ITKC III
TUITY, JTJAHTUIIENITUIAM Ta cuaepodopam, 2 KIacTepH BiIIOBigalOTh HEPHOOCOMAaTEHUM HENTH/
cunrazam (HPIIC), 8 kiacTepis BiAmoBinaloTh 3a CHHTE3 TepIeHiB, 4 riopuani knactepu I[TKC-
HPIIC, a Takox 3 kimactepu CHHTE3y OAKTEpiONHHIB.

VY TepMiHaIbHHUX IHBEPTOBAHUX IIOBTOpax IO KpasX XPOMOCOMH PO3TallIOBaHi IO JBa
KJIacTepH CHHTE3Y BTOPUHHHUX MeTa0ouiTiB. O1vH i3 HUX ieMoHcTpye 60 % romosorii 3 KiiacTepom
cuHTe3y aHTuOioTuKiB (ypakBiHouuniB (Kawasaki et al, 2006). [Ipoaykuito ¢pypakBiHOIMHIB
mramoM Streptomyces sp. Je 1-369 Oyino migrBepmxkeno 3 Bukopucanusim BEPX-MC ta SIMP.
Kpim Bxe omucanux (ypakBiHOLMHIB, TaMm Streptomyces sp. Je 1-369 mponykye nBa HOBHX
(bypakBiHOILMHY, & CaMe OKCUMETHII 1 alleTHIIT1 ipa3uH noxiaHi ¢pypaksiHouny C.

Pesynprarn, orpmmaHi B AaHiii poOOTi, HEMOHCTPYIOTH XOPOIIMH MOTEHINAN IMITaMy
Streptomyces sp. Je 1-369, sx mpomymeHTa O10NIOTIYHO aKTHBHHX cHoiyK. [lomamera
XapaKTepUCTHKA 1 aHaJIi3 MOCIiJOBHOCTI YePHETKH T€HOMA [IFOTO IITaMy CTPETITOMIIIETIB TACTh
3MOTy BifliOpaTH KIacTepU-KaHIMAATH JUI TeTepONOrivyHol eKcpecii B mTaMax-rocnomapsx 3
METOIO0 CKPHUHIHTY IMOBIPHO HOBHX NPUPOJHUX CIIOIYK.

Ocun 1., Ocram L.

BJIACTUBOCTI IITAMIB STREPTOMYCES TSUKUBAENSIS
31 BSMIHEHOIO EKCITPECI€IO I'EHIB BTOPMHHOI'O METABOJII3MY

Jlvgiecoruil Hayionanvnuti ynisepcumem imeni leana @panka
eyn. I pyuescovroeo, 4, Jlveie, 79005, Vipaina
e-mail: iryna99yusyp@ukr.net

Yusyp 1., Ostash I. PROPERTIES OF STREPTOMYCES TSUKUBAENSIS STRAINS
WITH MODIFIED EXPRESSION OF GLOBAL REGULATORS GENES. Tacrolimus — widely
used immunosuppressant, produced by S. tsukubaensis. To increase synthesis of that medicine we
constructed four strains with overexpression of global regulators LSR2, RmdB, LonA and mutant
allele of rpsL gene. Bioassays show differences in tacrolimus production by the generated strains
cultivated on several medium.

Streptomyces tsukubaensis — TIpOOYLEHT IMyHOCyINpecaHTa Takponimycy. Llg cnomyka
BIIepie BuaiIeHa B 1984 p. if Terep IIMpOKo 3aCTOCOBY€ETH B TPAHCIUIAHTOJIOTI] Ta IHIINX Tay3sX
MeauiuHE. ToMy TOLITBHOK € po3po0Ka MITaMiB-HAAIPOIYLEHTIB JaHOT PEYOBUHU.

Juis oTpuMaHHS INTaMiB 31 3MIHCHHM BJIACTUBOCTSMH 3aCTOCOBYIOTHCS DPi3HOMAHITHI
MiIXOAW, OOHUM 3 SKHX € MaHIMYyIALiS TeHaMH, 3alydeHHUMH Yy PETYJSIil0 BTOPHHHOTO
MeTabomizMy. O4iKyeThCs, 0 HaJeKCIIPeCis NT00aTbHUX PETYIISITOPiB MeTaboIIi3My 3a0€31eIUTh
AKTHBALII0 KPUIITHIHUX KJIACTEPIB Ta 301IBIICHHS PiBHSA CHHTE3Y LITHOBOTO MPOIYKTY.

Mera Hamoro JOCHiKEHHS — BU3HAYNUTH BIUIMB HU3KU T€HIB Ha BTOPUHHUI MeTaboi3M
S. tsukubaensis. Hamu ckoOHCTpy#OBaHO Tpu mitamMu S. tsukubaensis 3 HaIEKCIPECIErO MT00ATbHUX
peryisitopiB LSR2, RmdB i LonA Ta MepoauruioiiHuii mram 3a MyTaHTHHM alielieM reHa 7psl.
PiBeHb cHMHTE3y TakpoJiMyCy B OTPHMaHMX LITaMax BH3HAYaJIM 3a JIOTIOMOTOI0 010TECTiB IPOTH
TPbOX TECT-KYJBTYP Ta IOPIBHIOBAJM 31 mTaMoM jaukoro tumy S. tsukubaensis NRRL18488.
Takok BU3HAYaIN PiBEHb CHHTE3Y TAKpOJIMYyCy Ha Pi3HHX CEPEIOBHIIAX.

Iakyn JI., CupBaTtka B., ®enopenko B.

AKTHUBALISI CUHTE3Y BIOAKTUBHUX PEUOBUH IPYHTOBUX BAKTEPIM
CIIOJIYKAMMU PIAKO3EMEJIBHUX METAJIIB

Jlvgiecoruil Hayionanvhutl ynisepcumem imeni leana @panka
eyn. I pywescorozo, 4, m. Jlvsis, 79005, Vkpaina
e-mail: dashashakun010@gmail.com

Shakun D., Syrvatka V., Gromyko O., Fedorenko V. ACTIVATION OF SYNTHESIS

OF BIOACTIVE SUBSTANCES OF SOIL BACTERIA BY COMPOUNDS OF RARE-EARTH
METALS. Mankind needs more and more new antibiotics. And the potential for biologically ac-
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tive compounds is greatly underestimated due to “silent” clusters of genes that are not expressed
under normal conditions for culturing microorganisms. The use of rare earth elements is a poten-
tially successful way to activate “silent” genes.

I'pyHTOBi GakTepii, 30kpeMa, aKTHHOMIIIETH JOOPE BiOMi CBOEIO 3MATHICTIO IPOXYKYBaTH
PI3HOMaHITHI HATYpalbHI MPOAYKTH — BTOPUHHI META0ONITH, M0 MIMPOKO BHKOPUCTOBYIOTHCS
y (apMareBTHYHIH IPOMHUCIIOBOCTI Ta CUIBCHKOMY rocmofapcTsi. [IpoTe moTeHmian oTpuMaHHs
010JIOTIYHO aKTUBHUX PEYOBHH € HENOOLIHEHWH UYepe3 «MOBYa3HI» KJIaCTepH TEHIB, IO HE
eKCIIPEeCYIOThCS 32 3BHYANHMX yMOB KyJBTHBYBAaHHS MIKpPOOpPraHi3MiB. AHali3 TEHOMIB 1
MareMaTH4HI MOJIelTi Tepea0avyaoTh THCAYi HOTEHIIIHHUX MPOTUMIKPOOHHX O10JIOTIYHIX PEYOBHH
B aKTHHOMIleT. TOMy aKkTyaJbHUM € BHBUEHHS PEryJsiuii BTOPUHHOTO MeTadoii3My, 30KpeMa,
aKTHBaMii NPOAYKIii O10JIOTIYHO aKTUBHUX PEYOBHH Y Pi3HUX IITaMax IPYHTOBHUX OaKTepiil.

€ pi3HI TAXOMU IS aKTUBAIll eKchpecii «MOBYAa3HHMX» KJIACTEpiB T'eHIB, 30KpeMa,
MOJICKYJISIPHI, XiMIYHI Ta Oiomoriuni MeTonu. HeronasHi 10CiHKEHHS MOKa3yOTh MO3UTHBHHUN
BIUIMB PIiJKO3EMEIbHUX €JICMEHTIB Ha aKTUBAII0 OIOCHHTE3y BTOPHHHOIO METaboIi3My.
PinkosemenpHi enmemeHTHn — 1 17 meraniB, 30kpema, Cxanmii, ITpiii i 15 mnanTanoinis,
3aBOIKM IXHIM BIIACTHBOCTSM, IIMPOKO 3aCTOCOBYIOTHCS B IPOMHCIOBOCTI. biojnoriuna mis
piaKO3eMeNBHIX eIEMEHTIB € HEBUBUEHO0. BCTaHOBIIEHO, 10 piKO3eMeTbHI MeTalu (30KpeMa,
CkaHpiif) y HUI3PKUX KOHIICHTPAIiSAX i IBUIIYIOTh IIPOAYKIIif0 aHTHOIOTHKIB, 8 TAKOXK aKTHBYIOTh
JIesIKi «MOBYA3HI» TeHHU y KUIBKOX BUAIB Streptomyces sp., IPOTE€ MEXaHi3M IXHBOT Aii HEBITOMHIA.
ToMmy BUBUEHHS BIUTUBY PiKO3EMEIFHIX €IEMEHTIB Ha MIKPOOPraHi3MH, 30KpeMa, Ha aKTHBAIIif0
CHHTe3y 010aKTHBHUX PEUOBUH € aKTYaJIbHHUM.

MeToro Hamoro MOCTIMKEHHS Oyln0 BUBUMTH 31aTHiCTh crnonyk Llepito ta Ckanziro
aKTHBYBAaTH CHHTE3 OIOJIOTIYHO aKTHBHHX CIIOJYK y IPYHTOBHX OakTepisx. Bci excriepumeHTH
NpoBefieHO Ha 0a3i KoJIeKWil KyJIbTyp MIKpOOpraHi3MiB NpOIYLEHTIB aHTHOIOTHKIB Kadenpu
TeHETHKU Ta OioTexHoJoril JIbBIBCHKOrO HAIIOHAIBHOIO YHIBepcUTETy iMeHi IBana ®dpanka.
Bys0 BuB4eHO fito croayk Llepiro Ta CkaHmito Ha MOP(OIIOTIO Ta PiCT MIKPOOPTaHi3MiB a TAKOXK
IXHIO 3IaTHICTh AKTUBYBAaTH CUHTE3 aHTUMIKPOOHUX PEUOBHH Ta iHAOIUIONTOBOI KUCIOTH. Hamu
3adikcoBaHi 3MiHN POAYKIIii aHTUMIKPOOHHX PEUOBHH, iHIOILIOITOBOI KHCIOTH 1 MOP(OIOTiUHI
TTOKAa3HUKH JOCHIPKYBAaHAX INTaMIiB, 30KpeMa, y pomiB Streptomyces sp., Promicromonospora
sp., Nocardia sp., Umezawaea sp. Ta Amycolatopsis sp.

Aristova D.1, Kosach V.!, Chernii S.!, Lukashov S.!, Slominskii Yu.2,
Yarmoluk S.!, Mokhir A.3, Kovalska V.

TRIMETHINE CYANINE DYES AS EFFICIENT FLUORESCENT PROBES
FOR NUCLEIC ACIDS DETECTION AND VISUALISATION
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Nowadays, analysis of nucleic acids is required for a wide range of biomedical studies
and diagnostics assays. One of the most convenient and broadly used approaches for quantitative
detection of nucleic acids and their visualization in the cells is based on dyes, which have a weak
fluorescence in the unbound state but strongly increase their fluorescence while binding nucleic
acids. Highly sensitive probes of this type are based on cyanine dyes.

We have studied the series of symmetrical benzothiazole and benzoxazole trimethine
cyanine dyes with different substituents in the polymethine chain as probes for nucleic acid


mailto:dar.arist@gmail.com

[eHeTuka Ta BioTexHonorisi -119-

detection in solution and for staining live and fixed cells in fluorescence microscopy. The research
methods included fluorescence spectroscopy and fluorescence microscopy.

Spectral measurements have shown that the dyes possess low to moderate fluorescence
intensity in a free state, but it increases in the presence of nucleic acids. Excitation and emission
wavelengths maxima of studied dyes depend on heterocycles in dyes structures: benzoxazole
trimethine cyanines in a free state are excited on 488 — 493, and fluorescence maxima locate on
501 — 506 nm while dyes with benzothiazole heterocycle have excitation maxima in the range
of 552 — 560 nm and emission maxima - 564 — 580 nm. The highest emission increase was
observed for benzoxazole dye L-1 and benzothiazole dye L-2 in the presence of RNA (up to 65
and 83 times, respectively). Simultaneously, the fluorescence sensitivity of these dyes to DNA
was several times lower.

Staining of live cells has shown that all studied dyes penetrate the cell and stain large
nuclei structures, probably, nucleoli. All studied dyes also give moderate to bright staining to the
cytoplasm. Optimal concentrations for these dyes are relatively low — bright cell staining was
observed at the concentration 0.1 pM for L-1 and 1 pM for L-2. It was shown that studied dyes
stained the same structures in fixed cells (nucleoli and partially cytoplasm).

It should be mentioned that benzothiazole cyanine dyes at a staining of live cells quickly
photobleached under direct irradiation of xenon lamp of an epifluorescence microscope. Thus,
these dyes are poorly suited for live-cell imaging using this visualization technique. Contrariwise
benzoxazole cyanine dye L-1 gives stable, bright staining of the nucleoli with minor cytoplasm
staining.

Thus, it is shown that different substituents and the structure of heterocycles affect
fluorescence properties and the applicability of the cyanine dyes in fluorescence microscopy.
We propose benzoxazole cyanine dye L-1 as a perspective probe for RNA visualization using
fluorescence microscopy for live and fixed cells.

This work was supported by the grant H2020-MSCA-RISE N872331.

Deneka M., Ostash B., Ostash I.

THE IMPACT OF LANDOMYCIN GLYCOSIDE CHAIN ON BINDING
OF LANKJ PROMOTER BY LANK PROTEIN.

Ivan Franko National University of Lviv
4, Hrushevskyi St., Lviv, 79005, Ukraine
e-mail: deneka803@gmail.com

One of the key roles in the functioning of secondary metabolism is played by regulators,
both global, such as adpA, and path-specific. The TetR-like transcriptional repressor LanK is
involved in the regulation of landomycin synthesis and export by the LanJ transporter protein.
LanK interacts with several sites of operator within bidirectional lanKJ promoter. Previous
research has shown that in addition to DNA binding, LanK is able to bind landomycin A, E
and B, but does not interact with their precursors, landomycin D and sugar-free landomycinone.
Landomycin A, E and B inhibit DNA binding to LanK. Therefore, we suggest a key role for the
length of the carbohydrate chain in binding to the LanK protein.

Studies of inhibition of the interaction of LanK with DNA glycosidic chain of landomycin
were performed by analyzing changes in electrophoretic mobility of DNA-protein complexes
(EMSA - Electrophoretic Mobility Shift Assay). The interaction of both the hexasaccharide
and the trisaccharide component of the chain was investigated. As a result, it was found that
hexasaccharide as well as trisaccharide probably cause conformational rearrangements of the
protein, which lead to inhibition of the DNA binding reaction by the LanK protein.

Overall, it is the carbohydrate chain of landomycin that shows affinity for the active site
of the protein, which causes the inhibition of the binding properties of LanK. Aglicon part of
landomycins is not involved in interaction with LanK/Further study of this repressor will provide
a better understanding of the ways of regulating secondary metabolism, as well as allow the use
of the gene of this protein as a potential biotechnological tool.
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ANTIMICROBIAL AND ANTIBIOTIC
BIOSYNTHETIC POTENTIAL IN ACTINOMYCETES FROM
PHYLLOSTACHYS VIRIDIGLAUCESCENS (CARR.) A. ET C. RIVIERE RISOSPHERE
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Actinomycetes are one of the main producers of biologically-active compounds used in
many industries, especially in medicine. Antibiotic resistance of infectious agents is a serious
problem in clinical medicine. The antimicrobial resistance development makes traditional
therapy ineffective. The treatment of infections becomes more difficult and often more expensive
(Kolbin et al., 2010). Resistant microorganisms with multiple drug resistance and high virulence
are frequent pathogens of the most complex forms of nosocomial infections, especially in
intensive care units and cardiac surgery. In view of this, a lot of research are aimed at identifying
new producers of biologically-active compounds among actinomycetes isolated from natural
ecosystems, especially from poorly studied ecosystems (Maged et al., 2017).

The aim of our research was to study the antibiotic activity against multidrug-resistant
strains and antibiotic biosynthetic potential in actinomycetes from P. viridiglaucescens (Carr.) A.
et C. Riviere rhizosphere.

130 strains of actinomycetes from P, viridiglaucescens (Carr.) A. et C. Riviere rhizosphere
were used in the work. Multidrug-resistant strains, such as methicillin resistant S. aureus 120
(MRSA), C. albicans Ne 12, K. pneumoniae Ne 72, P. aeruginosa Ne 12, P. vulgaris Ne 63, were
used to study antimicrobial properties. Our work shows that 9 strains of actinomycetes from P.
viridiglaucescens (Carr.) A. et C. Riviere rhizosphere have activity against clinical methicillin
resistant S. aureus 120, 8 strains have activity against K. pneumoniae Ne 72 strain and 1 strain
have activity against P. vulgaris Ne 63. 1 strain of actinomycetes have activity against C. albicans
Ne 12 strain and studied actinomycete strains do not show activity against the multidrug-resistant
strain of P. aeruginosa Ne 12.

Genomic DNA of all tested actinomycete strains was screened by PCR for the Type-I
polyketide, Type-II polyketide, NRPS, aminoglycoside, polyene and isoprenoid biosynthetic gene
clusters. Our work shows that 73 % actinomycete strains have Type-I polyketide biosynthetic gene
clusters, 58,5 % actinomycetes have Type-II polyketide BGC, 23,8 % strains have polyene BGC,
19,2 % tested actinomycete strains have aminoglycoside BGC, 10,8 % strains have isoprenoid
BGC and 6,9 % have NRPS biosynthetic gene clusters.

The results show the possibility of isolation potential producers of new antibiotic compounds
capable of inhibiting the growth of multidrug-resistant strains. The information provided by PCR
screening contributes to a full description of antibiotic-producing strains and it allows to assess
the antibiotic biosynthetic potential in actinomycetes from P. viridiglaucescens (Carr.) A. et C.
Riviere rhizosphere.

Kulyk N., Syrvatka V., Gromyko O., Ostash B., Fedorenko O.

INTERACTION OF SILVER NANOPARTICLES-ANTIBIOTICCOMPLEXES
WITH STREPTOMYCES ALBUS: STABILITY OF NANOPARTICLES
AND ANTIBACTERIAL EFFECT
Ivan Franko National University of Lviv
4, Hrushevskoho str., Lviv, 79005, Ukraine
e-mail:_nadiia.kulyk@lnu.edu.ua
Antibiotic resistance is the capability of bacterial cells to prevent antibiotic toxic effects.
Over the years bacteria are evolving and improving their mechanisms of protection from
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antibiotics. Bacteria-caused diseases become more difficult to treat due to the spreading of
resistance mechanisms. Using new active drug compounds as conjugated nanoparticles can help
resolve this problem.

Metal nanoparticles have been widely studied due to their unique physicochemical
characteristics, optical, electronic, magnetic properties and antimicrobial activity. The
antimicrobial effect of nanoparticles is extremely excellent, due to the multi-targeted antibacterial
effects and large ratio of surface area to volume, which provides a larger area of contact with
bacterial cells. Nanoparticles are used as drug delivery systems to the cell. The mechanism of
antimicrobial activity is to link with a negatively charged bacterial cell wall, destabilization and
changing its permeability. Since not many of bacterial species are resistant to nanoparticles, it
gives relevance to its study and further promising usage in medicine. Silver is the most popular
antibacterial and antifungal agent, employed to treat infections and wounds, since ancient times.
However, the synthesis of nanoparticles must include their stabilization for its long-term stability
and flexibility.

The main aim of the study was to determine the antibacterial properties of silver
nanoparticles-antibiotic complexes to Streptomyces albus. For these experiments were used
complexes of silver nanoparticles (AgNPs) with different antibiotics: ampicillin (AMP),
cefotoxime (CXM), ceftriaxone (CRO), cefuroxime (CTX), chloramphenicol (CHL), novobiocin
(NVB), teicoplanin (TEI), and vancomycin (VAN). The nano properties of the complexes were
confirmed before using by spectrophotometry and transmission electron microscopy. Antibacterial
properties of the synthesized complexes were determined using MIC and MBC in GYM and TSB
medium. Antibiotic solutions in the same concentrations without silver nanoparticles were used
as controls. We used strains Streptomyces albus: 11074, KO-1305, KO-1402, KO-1407, KO-1408
and AB in experiments. Nanoparticles stability after 48h of bacteria exposure was assessed by
surface plasmon resonance peaks measurement using a spectrophotometer.

We obtained results that prove the effectiveness of nanoparticles and their joint action
with antibiotics. In the wild type and 44B, significant growth inhibition was observed in groups
treated by complexes nanoparticles with NVB, CTX and CXM compare to the antibiotic alone.
Minimum inhibition concentration of complexes nanoparticles-antibiotic were 0.55-0.85 mM
AgNPs-TEI 0.1-0.5 mMAgNPs-VAN, 5.5-8.0 mM AgNPs-CHL, 5.5-8.0 mM AgNPs-CXM,
4.5-7.5 mM AgNPs-CTX, 5.5-8.0 mM AgNPs-CRO, 1.5-8.0 mM AgNPs-AMP, and 4.5-8.5 mM
AgNPs-NVB.

Thus, the silver nanoparticles can improve the antibacterial properties of antibiotics and
overcome resistance to them.

Piatetska D.’, Zhdanyuk V., Pirog T.?

ACTIVITY OF TRYPTOPHAN TRANSAMINASE
OF RHODOCOCCUS ERYTHROPOLIS IMV AC-5017
UNDER THE INFLUENCE OF TRYPTOPHAN
1 — National University of Food Technologies
68, Volodymyrska St., Kyiv, 01033, Ukraine
2 — Zabolotny Institute of Microbiology and Virology, NAS of Ukraine
154, Academician Zabolotny St., Kyiv, 03680, Ukraine
e-mail: Dashka2310@gmail.com

It is known that approximately 80 % of phytohormone producers form indole-3-acetic
acid (IAA) from tryptophan through indole-3-pyruvate (IP). The key enzyme of (IP) pathway is
tryptophan transaminase. Therefore, to confirm that the introduced tryptophan will be involved in
the biosynthesis of auxins, the activity of a key enzyme is analyzed.

Strain Rhodococcus erythropolis IMV Ac-5017 was grown in the liquid mineral medium
with 2 % ethanol. Tryptophan was added into the medium as a 1 % solution in an amount of
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300 mg/l at the beginning of the process or at the end of the exponential growth phase. The
activity of tryptophan transaminase was determined by the formation of indole-3-pyruvate from
L-tryptophan and 2-oxoglutarate, which was analyzed spectrophotometrically at 330 nm.

Investigating the auxin-synthesizing ability of R. erythropolis IMV Ac-5017, we
summarized that the introduction of tryptophan into the culture medium of the strain allowed
to increase the total amount of auxins by 20—40 times compared to that without a precursor of
biosynthesis. In the following research it was found that the introduction of the amino acid in the
culture medium of IMV Ac-5017 was accompanied by an increase in tryptophan transaminase
activity. In the case of cultivation on medium with 300 mg/l of tryptophan, added at the lag
phase (452 nmol-min"'-mg"' of protein) or at the end of exponential phase (714 nmol-min"'-mg!
of protein), the activity of tryptophan transaminase was higher than on the medium without this
precursor (90 and 138 nmol-min'-mg"' of protein, respectively). It should be noted that when
introducing tryptophan at the end of the exponential growth phase, the activity of this enzyme
was 1.6 times higher than when introducing in the lag phase which is consistent with the data,
regarding the concentration of formed auxins.

Thus, it was shown that the introduction of the IAA precursor in the culture medium of
IMV Ac-5017 was accompanied by an increase in tryptophan transaminase activity in several
times, which indicates the involvement of tryptophan in the biosynthesis of auxins.

Tsapko S., Krasinko V.

TRANSGENIC YEASTS AS EFFICIENT PRODUCERS
OF RECOMBINANT KILLER TOXINS
National University of Food Technologies
68, Volodymyrska St., Kyiv, 01033, Ukraine
e-mail: sophie.tsapko@gmail.com

Modern methods of molecular biotechnology make it possible to produce novel recombinant
strains of killer yeast capable of synthesizing killer toxins with higher antagonistic and broad-
spectrum activity. Genetically modified strains of killer yeasts were obtained by expression of the
optimized sequence of Tetrapisispora phaffii genes — TpBGL2 in Komagataella phaffi (Chessa et
al, 2017), expression of a labeled sequence of Saccharomyces cerevisiae MS300b genes encoding
the synthesis of K28 killer toxin (Giesselmann et al, 2017), increase in toxin-producing activity
of Williopsis saturnus by rupturing WSEXG1 gene encoding exo--1,3-glucanase synthesis (Peng
et al, 2010), heterologous expression of Saccharomyces cerevisiae M437 genes encoding the
synthesis of preprotoxin K2 in Escherichia coli (Podoliankaité et al, 2014).

Cloning of TpBGL2 genes in K. phaffii GS115 has been found to synthesize clones capable
of producing killer toxins with reduced killer activity. Since the frequency use of codon in native
and recombinant strains can influence protein folding and their activity, there were attempts to
optimize the sequence of TpBGL2 genes by replacing codons that are rarely found with codons
that promote more efficient expression. This genetic manipulation allows producing clones
capable of recombinant killer toxin rKpkt synthesis that characteristically exhibit significantly
higher killer activity compared to native Kpkt. The biosynthesis of recombinant killer toxin rKpkt
is mediated by specific cultivation conditions. K. phaffii GS115 is cultured in a medium consisting
of glycerol, yeast extract, peptone, yeast nitrogen base, and biotin at 30 °C until the beginning
of the exponential growth stage. The overnight culture is then transferred to a fresh medium
supplemented with protease inhibitors. Cultivation is carried out with the subsequent addition of
1% methanol every 24 hours and a gradual decrease in temperature from 28 °C to 23 °C until the
end of fermentation. The addition of methanol to the cultivation media results in the activation
of induction of AOXI-promoter. For killer activity evaluation a supernatant of the culture is 60-
fold concentrated by protein precipitation in ice-cold 70% ethanol, sludge soaking at -20 °C,
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and subsequent centrifugation of killer toxin extract. As a result, recombinant strains K. phaffii
26 and 38 were able to synthesize 23 mg/ml of recombinant killer-toxin rKpkt. The analysis
of specific killer activity of recombinant killer toxin revealed that 1 AU of rKpkt inhibited the
growth of a wider spectrum of yeast (particularly Zygosaccharomyces bailii, Saccharomyces
ludwigii, Hanseniaspora uvarum, Dekkera bruxellensis, Pichia membranifaciens, Rhodotorula
mucilaginosa, Wickerhamomyces anomalus) compared to native killer toxins of wild killer yeasts
(Chessa et al, 2017).

According to reports on killer activity of marine yeast Williopsis saturnus WC91-2 B-1,3-
glucanase does not exhibit antagonistic activity but is able to inhibit the activity of the killer-toxin
due to enzyme and the killer-toxin competition for B-1,3-glucan as a primary receptor located
on the cell wall of sensitive cultures. Thus, it is proposed to remove WSEXGI1 gene encoding
B-1,3-glucanase synthesis in W. saturnus cell. As a result, the antagonistic activity of W. saturnus
WCI1-2 can be doubled (Peng et al, 2010, Wang et al, 2012).

Apart from the yeast cells, recombinant killer-toxin can also be expressed in the bacterial
cell by gene expression of Saccharomyces cerevisiae M437 encoding the synthesis of preprotoxin
K2 in Escherichia coli DH5a. Recombinant E. coli cells with built-in plasmid p28-kilD were
cultivated in lysogenic media supplemented with 50 mg /ml of kanamycin. The maximum
toxin-producing ability of transgenic E. coli (1 mg of recK2D per 100 mg of humid biomass)
was observed during induction of protein expression by the addition of 0.1 mM Isopropyl-f-D-
thiogalactoside for 2 hours at 30 °C (Podoliankaité et al, 2014).

Summing up, the cultivation of genetically modified killer yeast strains makes it possible
to produce recombinant killer toxins with outstanding properties and significantly higher killer
activity and broader spectrum of antagonistic activity.

Tseduliak V.-M., Ostash B., Ostash I.

THE ANTIBIOTIC RESISTANCE MUTATIONS OF THE STREPTOMYCES ALBUS
STRAINS AND THEIR BIOTECHNOLOGICAL POTENTIAL
Ivan Franko National University of Lviv
4, Hrushevskyi St., Lviv, m. 79005, Ukraine
e-mail: Vasylyna-Marta. Tseduliak@Inu.edu.ua

Streptomycetes provide us with the majority of clinically significant antibiotics but the
spread of resistant bacteria is inevitable. The antibiotic-resistant producer bacteria often show
improved yield of bioactive compounds (Wang et al., 2017). Therefore, it is important not only to
be aware of the new resistance mechanisms, but also to use it to our advantage.

Streptomyces albus 11074 is a widely used heterologous host. There is a collection of the
S. albus antibiotic-resistant mutants KO1295, KO1304, KO1305, KO1408 (Ostash et al., 2016).
The parental strain for the collection was S. albus SAM2 — pseudo-attB site deficient derivative of
J1074. We previously identified the mutations conferring lincomycin and erythromycin resistance
to the strains KO1304 and KO1305 based on whole genome sequencing data.

Erythromycin resistance of the strain KO1305 is a result of the single nucleotide substitution
(T6139401G) in the intergenic region. This mutation occurred in a putative promoter region of
the XNR_5431 gene. Homologues of XNR 5431 are HEAT repeat domain-containing proteins
and there is the lack of information on their functions in bacteria. We cloned these intergenic
regions from wild type and the erythromycin-resistant mutant in a reporter vector pGUS with the
promoterless B-glucuronidase gene (gusA). Further research is needed to establish whether the
mutation significantly influences the promoter activity.

We previously identified lincomycin resistance mutation in the TetR family regulatory
gene (XNR_2147) that can repress the flanking MFS-family transport protein gene (XNR_2146).
The mutated protein putatively is unable to form dimers so it cannot suppress the transporter
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expression. The strain VMC with XNR_ 2146 overexpression was derived from the wild type strain
SAM2. The minimal inhibitory concentration (MIC) of lincomycin determination has shown that
the KO1305 and VMC strains display higher level of resistance than SAM2. This fact verifies the
role of the XNR 2146 protein in the lincomycin export. The screening of antimicrobial activity
of the aforementioned strains was performed using agar diffusion method. None of the strains
produced any anti-Gram-negative metabolite since there was no growth inhibition zones on the
Escherichia coli lawn. However, the growth inhibition zones of the Debaryomyces hansenii
culture were relatively equal for all of the strains that demonstrates that the strains produced
antifungal compounds on the same level. Anti-Gram-positive activity of the strains was the most
significant: the largest inhibition zones of the Bacillus cereus culture were around the KO1304
and VMC blocks while around the wild-type strain blocks zones were smaller. Furthermore, the
initial bioassay of the cell free culture broth active metabolites extracts shows slightly increased
inhibition zones on the D. hansenii lawn compared to the extracts from the bacterial biomass. This
fact indicates that XNR 2146 protein might export not only the exogenous but also endogenous
antibiotics.

Consequently, the study of the antibiotic resistance of the S. albus strains can bring us
not only the understanding of resistance mechanisms but also the methods of producer strains
improvement.

Yoronenko A., Pirog T.

PROCESSING OF THE MIXTURE OF ETHANOL AND REFINED SUNFLOWER OIL
INTO THE MICROBIAL EXOPOLYSACCHARIDE ETHAPOLAN
National University of Food Technologies
68, Volodymyrska st., 01601, Kyiv, Ukraine
e-mail: voronenkoua@gmail.com

Nowadays, during the development of microbial technologies, considerable attention
has been paid to the definition and maintenance of optimal cultivation conditions providing a
maximum synthesis of the target product.

Thus, recently, in order to stabilize the pH of the culture fluid at the optimal level (7.0-
8.0) for the microbial exopolysaccharide (EPS) ethapolan synthesis (produced by Acinetobacter
sp. IMB B-7005), a source of mineral nitrogen was replaced (NH,NO, by KNO,) and initial
concentrations of substrates in the mixture (ethanol and refined sunflower oil) were reduced with
their subsequent fractional addition during the growth of bacteria to the final concentration of
ethanol 2 % (v/v) and oil 0.6 % (v/v). Note that under such cultivation conditions, an increase in
polysaccharide synthesis rates was observed (EPS concentration was 10 g/l, EPS-synthesizing
ability was 2 g EPS/g biomass). At the same time, this concentration of the target product was
lower than obtained on other mixed substrates (Voronenko, 2020).

Obviously, for further intensification of the ethapolan production, it is necessary to increase
the final concentration of substrates, which was the purpose of this work.

The IMV B-7005 strain was grown in a liquid mineral medium with the addition of
yeast autolysate (0.5 %, v/v) and the multivitamin complex “Complevit” (0.00095 %, w/w by
pantothenate). Ethanol (4.0 %, v/v) in the mixture with refined sunflower oil (1.2 %, v/v) was
used as a carbon source. In one variant, the initial concentration of ethanol and oil in the medium
was 0.8-1.3 % and 0.24-0.4 %, respectively. During cultivation these substrates were fractionally
applied in portions of 0.8-1.3 % (acetate) and 0.24-0.4 % (oil). Inoculum was grown on ethanol
(0.5 %).

Experiments showed that the reduction of the initial substrate concentrations in the mixture
to 1/3 of their total content, followed by fractional addition in portions during the process to the
final concentration of ethanol 4.0 % and oil 1,2 % was accompanied by increasing the amount
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of synthesized ethapolan to 11,4 g/l. Nevertheless, it also resulted in a decrease in the pH of the
culture fluid to 5.9 and the EPS-synthesizing ability by 1.3 times.

In previous works (Pidhorskyy, 2010), it was demonstrated that the decrease in pH under
strain IMV B-7005 cultivation on ethanol is due to the low activity of acetyl-CoA-synthetase. We
suggested that this problem can be solved by increasing the concentration of Mg?* cations (one
of the activators of this enzyme) in the culture medium with the further reduction of the initial
monosubstrate concentrations in the mixture.

It was found that the addition of Mg?" cations was accompanied by a slight decrease in the
synthesis of EPS. Meanwhile, an additional reduction of the initial concentration to 1/5 of their
initial amount, followed by fractional application in equal portions to the final concentration of
ethanol 4,0 % and oil 1.2 %, allowed to increase the EPS concentration and EPS-synthesizing
ability in 1,2 and 2.3 times, respectively, compared to the addition of three portions of the
corresponding substrates.

Thus, as a result of the research, it was shown the possibility of an effective processing
mixture of ethanol in the mixture with refined oil into exopolysaccharide ethapolan.

Wlodarczyk K., Sokolowski W., Kowalczyk B.
STUDYING THE GENETIC DIVERSITY OF CHAMAECYTISUS ALBUS ENDOPHYTES

Maria Curie-Sklodowska University in Lublin
Institute of Biological Sciences, Department of Genetics and Microbiology
19, Akademicka st., Lublin, Poland
e-mail: k.wlodarczyk06@gmail.com

Chamaecytisus albus is a species strickly protected in Poland and in 2016 it was pronounced
as “critically endangered” in the “Polish Red List of Fern and Flowering Plants” (Kazmierczakowa,
2016). The natural habitat of Chamaecystisus albus is located near Hrubieszow, in the area
covered by the program “Western Volyn Bug Valley” (Natura2000), and this is the only site where
this plant can be found in Poland in natural ecosystem (Przemyski, 2009).

Chamaecytisus albus belongs to the Fabaceae plants which can form symbiotic interactions
with the Gram-negative soil bacteria of the Rhizobiaceae family. The symbiotic system provides
the plant with an additional source of nitrogen, because rhizobial microsymbionts inhabiting
plant tissues reduce N, and transfer it to the plant host. Microsymbionts of Chamaecytisus albus
were not studied till now, therefore collection of strains dwelling in root nodules of this plant
were isolated, and the aim of the study was to investigate the genetic diversity of bacterial strains
isolated from Chamaecytisus albus root nodules.

Genomic DNA was isolated from about 95 strains originated from the root nodules of
Chamaecytisus albus. After that, fragments of housekeeping genes gyrB and recA were amplified
and sequenced. The comparative analysis of obtained sequences and reference sequences
available in the GenBank database showed that most of the tested isolates belong to the
genus Bradyrhizobium, whereas few strains can be classified to other genera like Rhizobium,
Phyllobacterium or Bosea.
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Boretska I., Shevchyk-Kostiuk L., Romaniuk O., Dzhura N. INFLUENCE OF AME-
LIORATOR-ABSORBENTS ON THE PHYTOREMEDIATION EFFICIENCY OF OIL-CON-
TAMINATED SOIL. The influence of natural absorbents — sawdust, sunflower husk, glauconite
and zeolite on the phytoremediation potential of Avena sativa L. influence of oil pollution of the
soil (5 %) was studied. Suppression of the growth of A. sativa seedlings under the action of all
absorbents in uncontaminated soil and stimulation of root growth in the variant with sawdust and
sunflower husk were found. Studies have shown the possibility of using agro-industrial waste,
namely sunflower husk, to enhance the process of phytorecultivation of oil-contaminated soils.

VYkpaiHa € IpOMHUCIIOBOIO JICPHKABOIO 3 PO3BHHYTOIO 1HPPACTPYKTYPOIO, MO OOYMOBIIOE
PH3HK TOCTIHHOTO 3a0pyJHEHHs NOBKLLIS TOKCHYHMMH pedoBHHaMu. HadToBi 3a0pymHeHHs
HaJIeKaTh /10 BUAY 3a0pyJHEHb, SIKi BaXXKO PO3KIAJAlOThCS Yepe3 iXHIO CKIAaIHy CTPYKTYpY,
BHCOKY CTIHKICTh 710 fii (hakTopiB noBKiwIs. [pyHTy, 3a6pynueni HadgToro Ta HahTONPOLYKTAMH,
MaroTh TOpPYLIEHY CTPYKTYpy, IO 3MIHIOE Ta3000MiH, BOAHE >KUBJCHHS, CKJaJ I'PYHTOBHX
MiKpooprasiaMmiB, ¢uopu i (ayHH, BHACTIJOK YOTO PI3KO 3HIKYETHCS iX O10MPOIYKTUBHICTS.
3a0pynHeHHs HA(TONPOAYKTAaMH Ma€ TOKCHYHHWM, MyTareHHMH BIUIMB Ha JIOBKIJUIS,
CUIBCHKOTOCTIONNAPCHKY CHPOBHHY Ta 37I0POB’sI JIFOIUHU.

VY CBITOBIH IpPaKTHIli BUKOPUCTOBYIOTh MEXaHIYHI, TEpMidHi, XIMI4HI METOJHM yCyHEHHS
HaTOBUX 3a0pyJHEHb, OJHAK YacTO BOHM € EKOHOMIYHO HEBHTIIHHMH Ta EKOJOTI4HO
HECTIPUATIMBUMH, 00 MOXYTh HPUBHOCHTH Yy JOBKUULIA IHINI MIKiUMBI pedoBHHHU. Jlis
MiABUIIEHHA e()eKTHBHOCTI (hiTOpeMemialiiiHnX TEXHOJIOTiil MepCIeKTUBHUM € BUKOPUCTaHHS
COpOEHTIB, sIKi 3/1aTHI HE JIMIIE BOMPATH Y BEJMKUX KIJIBKOCTSX HAa(QTONMPOLYKTH, TUM CaMHM
3anobirarouM iX MojaiblIiid Mirparii, ane # BHKOHYBaTH POJb MENIIOPAHTIB — IOKpAllyBaTH
BJIIACTMBOCTI IPYHTY, PO3IYyLIyBaTd HOTO, ONTHMI3yBaTW ra3000MiH, BHCTYIATH JKEPEIOM
MiHEpaJbHAX EJEMEHTIB, MAaTPHULEIO Il POCTY MIKpOOpraHi3MiB-JeCTPyKTOpiB HaTH TOLIO.
VY poni copOeHTIB 3aCTOCOBYIOTH MEPEBAXKHO TOPUCTI MaTepianu: 301y, TopQ, KOKC, CHITiKareli,
QJIIOMOTeJi, aKTUBHI IIMHY, a TAaKOX Pi3HI IPOMHUCIIOBI Ta POCIMHHI BiIXO/H, III0 YTBOPIOIOTHCS
0e3rnocepeIHb0 B yMOBaX CUJIbCHKOTOCIOAAPCHKOTO BUPOOHMITBA: LIPOTH, THUPCY, JIyIIITHHHS,
BHCIBKH, COJIOMY.

AKTyaJbHUM 1 MaJIOBUBYCHUM 3aJIMIIAETHCS NMUTAHHS BIUIMBY PI3HUX THIIB COPOEHTIB
Ha edekTHBHICTH (iTopemenianii B ymMoBax Ha(To3a0pyIHEHUX IPYHTIB. MU IOCTIDKyBaIH
BIUIMB TIPUPOIHHUX COPOEHTIB — THPCH, JYIINHHHS COHSIIHMKA, IJIAYKOHITY Ta LEONITY Ha
¢iTopemenianiitHnii noTeHwiaN BiBca mociBHOTO (Avena sativa L.) 3a nii HadToBOTO 3a0pyAHEHHS
rpyHTy (5 %). BeTaHoBNIeHO NPUTHIYEHHS POCTY MAroHIiB A. sativa 3a BIUTUBY YCiX COPOEHTIB y
He3a0pyAHEHOMY IPYHTI Ta CTUMYJIIOBaHHS POCTY KOPEHIB Yy BapiaHTi 3 THPCOIO Ta JIYIITHHHIM
COHSIIHMKA. Y Ha(T03a0pyIHEHOMY IPYHTI JMIIE y BHNAAKy 3 JIYIIITHHHSAM COHSIIHHKA
BifOyBaJIoCh 30UIBIIECHHST POCTOBHUX NapaMeTpiB A. sativa. Tak, TOBKHHa KOPEHs Ta BUCOTa IaroHa
BiBca Ha 23 19,7 % BiamnosixHo Oynu OUTBIIMMHU, HIK y HadT03a0pyJHEHOMY I'DYHTI O€3 JIYIIIHHHSI.
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[IpoBeneHi ekcriepuMeHTaIbHI JOCIIHKEHHS IIPOIEMOHCTPYBAIN MOXKIIHBICTh BUKOPHCTOBYBATH
BIZIXOZM arpoIpOMHUCIOBOTO KOMIDIEKCY — JIYIINHHHS COHSIIHUKA — JUISl MiJABUIICHHS IPOLIECY
¢iTopexynsruBalii HahTO3a0pyTHEHUX TPYHTIB.

Bopenpka 1.1, Tpin H.L, T:xkypa H.!, Pomanwok O.’
METO/IU EKOJIOTTYHOI PEMEIALIIT 3BABPYJTHEHUX TPYHTIB
Tvsiecorutl nayionanshutl ynigepcumem imeni Isana @panxa
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
’Bioodinenns ¢izuxo-ximii 2oprouux xonaaun Incmumymy gizuxo-opeaniunoi ximii' i gyeneximii im. JI. M.
Jlumeunenxa HAH Ykpainu
eyn. Haykoea, 3a, m. Jlveis, 79022, Vrpaina
e-mail: ira.boretska2017@gmail.com

Boretska I.. Trishch N., Dzhura N., Romanyuk O. METHODS OF ENVIRONMEN-
TAL REMEDIATION OF CONTAMINATED SOILS. Prospects of modern biological meth-
ods of restoration of oil-contaminated soils are analyzed. Methods of phytoremediation of oil-
contaminated soils are considered. Emphasis is placed on biological methods - bioremediation
and phytoremediation. The complex approach of environmental remediation of oil-contaminated
soils is studied.

Po3pobka MeToiB eKosoriyHol pemenianii 3a0pyJHEHHX IPYHTIB ITOB’s13aHa 31 3AaTHICTIO
PI3HHX peMeiaHTIiB BUKOHYBAaTH (YHKIiIO ONTHMI3alii Ta BiJJHOBJICHHS MPUPOIHOTO CTaHy
I'PYHTOBOi CHCTEMH, BIUIMBAIOYM HAa BECh KOMIUIEKC BIIACTHBOCTEH IPYHTY: OIOJIOTIUHHX,
¢bi3uuHNX, (QI3UKO-XIMIYHMX, Ha J03YBaHHS HAIXO/DKEHHs XIMIYHHX €JIEMEHTIB y IPYHTOBHMH
PO34MH, MiTpalliiiHi IPOLECH Y TPYHTI.

st mikBiganii HaTOBOTO 3a0pyIHEHHS IPYHTIB BUKOPHCTOBYIOTHCS (i3UuHI, XIMiuHI Ta
OioyoriuHi Metoau pemesianii. Mu Biggaemo nepeBary 010JIOTIYHIM METO/IaM — YHIBEpCaIbHIM
1 eKOJIOTiYHO Oe3Me4yHUM, OLIbII e(DEKTHBHUM, OCOOJIMBO /sl OYMIICHHS IPYHTY 3 XPOHIUYHHM
Ha(TOBUM 3a0pyIHEHHSIM.

OnmHUM i3 CyyacHMX METO/IB OIOJIOTIYHOTO O4HMINEHHs Ha()TO3a0pyIHEHHX IPYHTIB €
biopemediayiss 3a y4acTIO MIKpOOPraHi3MiB-I€CTPYKTOPiB Ha(TH 1 HAPTOMPOLYKTIB Ta IXHIX
pexoMOiHaHTHUX mTaMiB. Meroau Oiopemeniaiiii HaTO3a0pYTHEHUX TPYHTIB MepeadavyaoTh
aKTHBI3aI[I0 ICHY040T MiKpO(IOpH IILIIXOM CTBOPEHHS ONITUMAaJIBHUX YMOB 32 PaXyHOK OpaHKH,
PO3IyLIyBaHHS, BHECEHHSI MiHEPaJIbHUX 100pUB, COPOSHTIB 200 BUKOPHCTAHHS MIKPOOPTaHi3MiB-
Ha(TOAECTPYKTOPIB, SIKI BHOCSTH Y 3a0pyAHEHUH IPYHT Y BEJIMKHUX KUJIbKOCTAX. biopemeniamiero
YTHII3YIOTHCS Ha(TOBI BYIICBOAHI JOCUTH ycmimuo. OmHaK Ied METOX Ma€ Psii HEIOJIKIiB:
0araTocTajiiHICTh, BUCOKY cOOIBapTiCTh, 0OYMOBIIEHY JOAaTKOBUMH BHUTPAaTaMH Ha MiIrOTOBYI
poOOTH 1 CTBOPEHHS ONITHMAILHUX YMOB JUIsi OiopeMeiartii.

Cepen eKoNOTiuyHO MPHUBAOIMBUX OIOJOTTYHUX METOIB OYMIICHHS 3a0pyJHEHHX IPYHTIB
€ gimopemediayis, siKa TPOJOBXKYE 1 MPHUCKOPIOE TPHUPOTHE OYMIICHHS 3 BHKOPUCTAHHSIM
POCIHMHHOTO, MIKPOOIOJIOTIYHOTO 1 TeOXIMIYHOTO MOTeHIiany ekocucTeMu. [Ipote 11 ycmimHe
MPOBEICHHSI € HENpPOCTHM 3aBIaHH;IM uepe3 TiapodoOHicTh HadTO3a0pYIHEHUX IPYHTIB,
BHCOKY TOKCHYHICTh, HOPYLICHHS BOJAOMOBITPSIHOTO OallaHCy Ta CIiBBIIHOIICHHS OCHOBHHX
opraHoreHHux ejeMenTiB Kapoony i Hitporeny, 1o poouTs HEMOXKIUBUM 3POCTaHHS OLIBIIOCTI
pociuH y TakoMy IpyHTi. Cy4acHi iTopemenialiiifHi TEXHOIOTii MOXKYTh IPYHTYBATHCS Ha PI3HUX
METOJIOJIOTIUHUX Mixoax — ue ¢irocradimizaris, ditonerpanais, GpiroBunap, puzonerpaaaris
Ta iHmi. ExoHOMiuHa eeKTUBHICT (iTopemenialii € BAroMUM apryMEHTOM Ha KOPHUCTh L€l
TEXHOJIOTII.

Mu BHMBYAEMO KOMIUIEKCHMI MiJXiJ eKOoJOriyHOi pemeniaiii 3a0pyITHEHUX IPYHTIB.
[TokpaieHHs] BOIHO-TTOBITPSIHOTO 1 MIHEPAJILHOTO PEXKUMY IPYHTY MOXHA IOCATHYTH OPaHKOIO,
PO3IyLIyBaHHSIM, BHECEHHSIM MMOXHBHUX PEYOBHH, COpOEHTIB. MexaHiuHI MeToan 0OpoOiIeHHs
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TPYHTY CTUMYITIOIOTh MiKp0Oi0JIOTi9HY Ta pepMEHTAaTUBHY aKTUBHICTB, CIIPHSIFOTH TIEPEPO3MOALTY
Kapbony, Hitporeny i Bomu. Y pe3ynbTari 3HWKYETBCS KOHIICHTPAIisl BYIJICBOAHIB HADTH Y
IPYHTI 32 PaxyHOK BHIIAPOBYBaHHS JIETKUX (pakuii. SIK NOXMBHI PEYOBHHH PEKOMEHIYEMO
pi3Hi cyOcTpaTtn: MiHepalbHI Ta OpraHidHi AOOpHBa, cOlIOMY i THpCy, Oiorymyc, cuieparw,
THIM, NTalIMHAN TOCIIN 3 NOAABaHHAM TOp(QY TOLIO, BHECCHHS SAKUX 3a0e3Neuye 10 3HIKESHHS
3araibHOi KiTBKOCTI BYTJICBOIHIB 33 PaXyHOK IPHCKOPEHHS 3pOCTAHHS YHCEIBHOCTI MiKpOOHUX
TIOTTYJISIIIH.

Jus ycnimHOTO mpoBeneHHs (itopemeniamii 6aXxaHO CTBOPHTH YMOBH JUIS TIO€THAHHS
mporeciB ¢itopeMeniamnii Ta MIKpOOHOTO pO3KJIaJaHHS BYIJICBOAHIB Ha(TH, BUKOPUCTOBYBATH
0araTopiyHi pPOCIMHH 3 PO3BHHYTOI KOPEHEBOIO CHUCTEMOIO, 3IAaTHOK /O BEreTaTUBHOIO
PO3MHOXKEHHS, YUM 3a0e31edy€eThCsl MPOJOoHTalis (hiTomeniopaTnBHOI nii. Taki yMOBH CTBOpIOE
HippophaerhamnoidesL.,sikayCIinIHO aIalTy €THCS 10 EKCTPEMATEHIX YMOB Ha(h TO3a0pyTHEHOTO
TPYHTY, IOKpAIIy€e HOTo (i3UKO-XiMi4HI BIACTUBOCTI, 30araqye a30TOBMiCHUMH CITOYKaMH, IO
JTa€ 3MOTY TiABHUIIUTH CTYIIHb OUNIIECHHS HaPTO3a0pyIHEHUX IPYHTIB.

Bunano6 O., Cxopoxon 1., Meragincbka I'.

AHTUOKCUJAHTHUI BIUIMB KOMIIJIEKCHOT O TIPEITAPATY
HAHOKPEMHIIO HA JEAKI COPTU AUMEHIO
Hayionanvnuil nedacoziunuil ynisepcumem imeni M.I1. /[pacomanosa
eyn. Ilupoeosa, 9, m. Kuis, 10130, Yxpaina
e-mail: anna.megalin@ukr.net
YVidalob O., Skorohod I., Megalinska A.ANTIOXIDANT EFFECT OF NANOSILI-
CON COMPLEX PREPARATION ON SOME VARIETIES OF BARLEY.It has been studied
the influence of the complex preparation bentonite-azogran on the growth processes of some
varieties of barley under conditions of oxidative stress. There was demonstrated the protective
effect by the complex preparation on Virazh barley seedlings.

SlumiHb 3BUYAiHUI KyJIBTHBYIOTH 110 BCiil TepuTOpii YKpainu sik ypakHy i MpogoBOIbaY
KyJ6Typy. | X0ua stuMiHb € HeOo(IIMHAIBHOK POCIUHOI, BiBap a00 HACTIi 3epHIBOK SUMEHIO
BUKOPUCTOBYIOTh SIK MPOTH3AMaNbHHUI 3aci0 IMiJ 4ac 3aXBOPIOBAHHSIX ILTYHKOBO-KHIIKOBOTO
TpakTy abo AMXaJbHUX LUISXiB. BUKOPUCTOBYEThCS SYMIHB 1 3a aJepriyHUX Ta 3amalibHHUX
ypaxens 1kipu Ta aiadeti (Ulziijargal, 2019).

Aune e miteparypHi naui (Kosova, 2014), 110 ¢itocTpec BUKIHKAE ITHOOKI 3MiHH B O1JIKOBI i
CTPYKTYpI SUMEHIO ¥ y Ipoliecax CHePreTHYHOro 0oMiHy (Imikoii3, 6iocunres AT®). Hacmigku
CTpecy He TUIbKH 3MIHIOIOTH (i310JIOTIUHI MOKAa3HHKH CHPOBHHH, alie il BeoyTh A0 AediluTy
POCTY POCIIHUH.

OnHKM 13 3ac00iB 60pOTHOH 3 (HiTOCTPECaMHU € TIOIIYK IUISXIB MOKPAIIEHHs] MiHEPATLHOTO
JKMBJICHHSI pOCIIMH 1 00poOKa 0i0J0Tr YHO aKTUBHUMH pedoBUHaMH. CTPEC-TONEPaHTHICTh POCIIUH
MIABHIIYIOTH €K30MeTa0O0IITH pr3ochepHUX OaKTepiil.

MikpoopraHi3Mi yTBOPIOIOTH OIOIUTIBKY Ha KOPEHSX POCIWH, MOKPALIYIOYM KOHTAKT
KOPEHEBHX BOJIOCKIB i3 rpyHTOM. KpiMm Toro, emidiTHa Mikpodiiopa 3abe3neuye 3aXUCT POCIHH
Bijl (hiTOMATOTEHIB.

ToMy METO0 JaHOTO JAOCITIHKEHHS OYJI0 BUBYUTH MMPOTEKTOPHY 10 MiKpOOHOTO Ipernapary
A30orpaH y KOMIUIEKCI 3 HaHOIUTIBKOIO OCHTOHITY Ha POCIMHH SIUMEHIO ITICJIsi OKCHAATHBHOTO
ctpecy. Po3mip Hanouactok 30—100 HM.

JlocnipkeHHsT TPOBOIMJIM Ha pOCIMHAX sYMEHIO copTy Bipaxk, cTBopeHOMYy B
MupoHiBcbkoMy iHCTUTYTI muieHuii iMeHi B.M. Pemecna. Cycnensito OeHTOHITY Ha
¢bi3i070TIYHOMY PO34YHHI 00POOISITH YIIBTpa3BykoM. OKCUIATUBHHIN CTPEC BUKITHUKAIH 0OPOOKOIO
MEPOKCHIOM BOIHIO PI3HUX KOHIeHTpalfiit. Ilicis 0oOpOOKH MEepPOKCHAOM BOIHIO HACIHHS
00pOOIISITH KOMIIEKCOM HaHOKPEMHii — A3orpaH.
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[licns mpopocTaHHS 3a PO3BHTKOM POCIHH CIIOCTEpiragd B J1a0OpaTOpHHX yMOBax
(ditoTpon). Y pe3ynpTari EKCIIEpUMEHTY IOKa3aHO, mI0 6 % IepeKuc BOIHIO HE iHTiOyBaB
CXOJKOCTI HACIHHS, a HAaBIaKH, MiABUIITYyBaB ii. [licys 00poOkn HaciHHSA ssuMenro 33 % nepokcuIy
BOJIHIO CXOXICTb 3HIKyBanach Ha 31 %. B Toil sxxe gac nmoct-o0poOka KOMIUIEKCOM HAHOKPEMHIN —
OaKTepii CTUMYITIOBANA K CXOXKICTh,TaK 1 PICT POCIUH STIMEHIO.

Tak Ha craxmii xKymiaHA (24 m0OW) BHCOTa POCIHH AOCITIKYBAaHOTO COPTY 3pOcCTajia Ha
20,5 %. da3a KyIiHHA — BaKJINBUH €Tall OpraHOTeHe3Y, Ha SKOMY 3aKJIaIaloThCs 1 (POPMYIOThCS
pereHepaTHBHI OpraHu.

Bix craHy reHepaTHBHHX OpraHiB 3aJIe)KUTh MalOyTHIN ypokail. Brcora pocnuH ssaMeHro
B (ba3i Buxoma B TpyOKy Ha 45-Ty moOy IIiJ 9ac 3aCTOCYBaHHI MEPOKCHIY BOTHIO i Mpermapary
HaHOKpPEMHII0 — A3orpas 3pocrtana Ha 16,5% 11010 KOHTPOITIO.

IMocT—00poOKa HAHOKOMIIO3UTHUM OaKTepiaTbHAM IpenapaToM CTPECOBAHOTO ITOCIBHOTO
Marepiary SYMEHIO CTUMYITIOBaJIa PiCT POCIHH Ha pi3HUX (pazax IXHBOTO PO3BUTKY, a II€, B CBOIO
Yepry, CBIJUUTh PO MiIBUIIECHHS CTIHKOCTI POCIHH 10 OKCHUIATUBHOIO CTPECY.

Kapuineus JI.!, Bemieii C.2, Coxanbuak P.2, Bapanos B.!

OLIHKA PIBHS1 AHTPOITIOI'EHHOI'O BIIJIMBY HA JIICOBI EKOCUCTEMU
YKPAIHCBKOI'O PO3TOYYSL
Tvgi6cokuti Hayionanwrull ynieepcumem imeni leana @panka
syn.l pywescokoeo 4, m. Jlveis, 79005, Yxpaina
2 [nemumym exonoeii Kapnam HAH Vkpainu
eyn. Kozenvnuywka, 4, m. Jlveis, 79026, Yxpaina
e-mail: lyudmyla.vo@gmail.com
Karpinets L.!, Beshley S.%, R. Sokhanchak R.%, Baranov' V. EVALUATION OF AN-
THROPOGENIC IMPACT ON FOREST ECOSYSTEMS OF THE UKRAINIAN ROZTO-
CHYA. The level of anthropogenic impact on the research areas within the Ukrainian Roztochya
by the areas occupied by trails and trampled areas, changes in the completeness and closedness
of the stand was studied. It is established that the completeness of the stand and the closure of the
crowns of ancient beech forests are influenced by natural factors (windswept and age of trees).
The anthropogenic impact on research sites within the Ukrainian Roztochya is due to trampling
and burning.

YHaciJoK MOTY)KHOTO BILTHBY JIFOICHKOT JISUTBHOCTI Ha CEPEIOBIIIe ICHYBaHHS BOXKIIMBUM
€ JOCIII/PKEHHS aHTPOIIOTEHHOTO BIUIMBY HE JIMIIE B IHAYCTPiajbHUX Ta IPOMHCIOBUX paioHax,
a 1 Ha 3aMOBIIHUX TEPUTOPISAX. Y JICOBUX EKOCHCTEMaX YKpaiHChKOro Po3Touus Takwii BIUIMB
OB sI3aHMH 13 MOCTIHOI PEKPealli€ro 1 JOCIKEHHS [[bOTO BIUTUBY Ha POCIMHHI KOMILIEKCH
€ aKTyaJbHOI MpPOOJIEMOI0, SKOK 3aliMaloThCsS €KOJIOTH Ta MPHUPOJOOXOPOHIN YKe HE OJHE
JECATHUIITTS. MeTor poOoTH OyJI0 AOCHIANTH PIBEHb aHTPOMOTEHHOTO BILUIMBY Ha JOCIITHHX
JUISTHKAX 32 IUIOMIaMH, 3aHHATUMH CTEKKAMH, Ta BUTONTAaHWX JAUISHOK, 3MIHOIO MOBHOTH 1
3IMKHYTOCTI I€PEBOCTAHY.

[ToBHOTY 1 3IMKHYTICTh JIEpEBOCTaHY BH3HA4YaIM 3a KJacHYHUMH MeTonukamu (I'puropa,
Comomaxa, 2000). Crazii aurpecii poCIMHHOTO MOKPUBY AOCITITHUX AUITHOK BHALIsLIH 3a H. B.
domenkom (2007). Koedinient pexpeanii (Kp) Bu3Haua M K BIAHOUICHHS BUTONTAHOT IIOLII /10
3aranbHoi turom ainsHku (lencupyk, Hwxuuk, 1987).

VY pesynbrari NpoBeNeHHX MOCIIKEHb PIBHS AHTPOIIOICHHOTO BIUIUBY HA JOCHIJHHX
JIISTHKAX CTapOBIKOBHUX OYKOBHX JIICIB, HAcaJDKEHHSIX Pinus sylvestris L. Ta pekpealiitHuX qisTHKax
mobnu3y piuku Beperuiin Ha Tepuropii SIBopiBchkoro HIIIT BCTaHOBICHO, IO 3IMKHYTICTB
KPOH JiepeB Y OYKOBHX CTapOBIKOBHX Jiicax cTaHOBUTH 0,7-0,8. YHACTIIOK MPUPOTHOTO A TiHHS
JICpeB YTBOPIOIOThCS BIKHA 13 3iMKHEHICTIO KpoH 0,6-0,7, mpoTe Taki 3MiHU TPAIULIFOTHCS Ha
0,01-0,5 % moIi IOCTiAHOT AUITHKK CTapOBIKOBHX JiciB. Ha 1iii mijstHI BiACYTHI mporecu
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aurpecii pocnuaHoro nokpusy, Kp € menmum 3a 0,01, mo Bkaszye Ha Te, 11O s AUISHKA HeE
3a3HA€ PEKPEaLiifHOr0 TUCKY 1 XapaKTepU3YEThCS YUCICHHUM Pi3HOBIKOBUM MiAPOCTOM Fagus
sylvatica L. ta P. sylvestris. [IpoeKTHBHE TOKPUTTSI MOXOBOT0 OKpuBY MeHiie 1,0 %, a po3BUTOK
ernirelHUX MOXIB TOB’SI3aHUM 13 BUBUJIbHEHSIM CyOCTpary BiJl MiACTHIIKK BHACIIIOK IisTIbHOCTI
TBapHH, BITPOBAJY JAEPEB Ta ePO3IMHUX MPOLIECIB HAa CXMIIax sIpiB. Y 30Hi cTallioHapHOT pekpeartii
IUTOII, 3aHATI CTEKKaMH, CTAHOBIATH moHan 5 %. Ilg minsuka xapakrepusyethbes 11 cramiero
JUrpecii poCIMHHOTO MOKpuUBY (koedimienT pekpearii 0,05-0,1), TyT IOYMHAETHCSI BATONTYBaHHSI
HIICTHIIKH, 3 SIBIISIIOTHCS CTEKUHKH, SIKi 3aliMalOTh TIOKH 1110 HeBeJuKy muiomty. [lo3a crexxkamu
TpaB’siHUIM 1 MOXOBHUi MOKPUB MajO MOIIKOXKCHUH, I'PYHTOBHUI MOKPUB, SIK IPABHUJIO, HE Mae
JKOJTHHUX CIIIJIB YIIKODKEHHA. 3IMKHYTICTh KpoH JepeBocrany 0,6-0,7. Y HacapKeHHSX COCHH
3BHYANHOT 3IMKHYTICTh KPOH cTaHOBUTH (,7-0,8, Hali3HAYHIIIMIA aHTPOIIOTCHHUI BIUIMB Ha Iii
JUISHII 3yMOBJICHUH BHITAJIOBAHHSAM POCIMHHOCTI, BHACIIIOK SKOTO 3TOPIB MPAKTHYHO BECH
1-3-piunuii migpict P. sylvestris. Jns nacamkens xapakrepra Il cramist qurpecii pocauHHOTO
NOKPHBY, TPHUTONTAaHI JUISHKH 30LIBLIYIOTHCS, IMOTY)XXHICTh HIiJACTHIKH 3MEHIIYETHCS, IO
NPU3BOAUTD 10 IPOHUKHEHHS! HEBUOATIIMBHUX PyAEPaJIbHUX BUIB. 30KpeMa, Y TpaB’sIHOMY sipyci
JOMIHAHTHUM BHJOM Ha 3HauHi¥ twiomi crae Calamagrostis epigeios L. Roth., y MoxoBomy
MOKPHBI 3’sBIs€ThCst KocMomnouit Ceratodon purpureus (Hedw) Brid.

OTxe, Ha MOBHOTY JEPEBOCTaHY Ta 3IMKHYTICTh KPOH CTapOBIKOBHX OYKOBHX JiCIB
BIUIMBAIOTh IPUPOJIHI YHHHHUKH (BITPOBAJIM Ta BIK JIEPEB), aHTPOIIOI€HHUH BIUIMB Ha JOCIIIHUX
JUISTHKAX y MeXax YKpaiHChKoro Po3Touust 3yMOBIIEHHI BUTONTYBAHHSIM 1 BUIIAJIIOBAHHSIM.

Kpemna K., Kyiaenko B.

BIUIVB CITEKYJIALIIN 3MI HA TPOMAJICBKY OBI3HAHICTh CTOCOBHO
CIIBICHYBAHHA 3 PENITUWIIIMUA
Jlvsiscokutl HayionaneHull ynieepcumem imeri leana Opanka
syn. I pywescokozo, 4, m. Jlvgie, 79005, Yxpaina
e-mail : krempakatia@gmail.com

Krempa K. Zhulenko V. THE INFLUENCE OF MEDIA SPECULATIONS ON PUBLIC
AWARENESS ABOUT COEXISTENCE WITH REPTILES. The media speculates about snake
bites, giving deliberately false information that is too emotionally colored to create a negative
response among people. Against the background of declining biodiversity, this leads to a nega-
tive impact on humans, which in turn leads to a reduction in the population of reptiles, and the
territory of Ukraine.

VY 3B’3Ky i3 3arajbHOI0 TEHAEHIIEI0 10 3MEHIICHHS OiOpI3HOMAHITTS NMPOCBITHUIbKA
JISUTBHICTH Cepell HaceNeHHS sSK croci® yoOepertd o0’€KTH >KMBOI NPHPOAM BiJ 3ryOHHX
HEKBaTi(iKOBaHHX Jiif TPOMAJISIH CTa€ NeAali akTyanbHimow. Ane koHKypeHiis 3MI 3a ysary
IpOMaJICBKOCTI 4acTO MPOBOKY€E MOMIMPEHHs MIOKYIOUOi Ta HENpaBANBOi iH(opMallii CTOCOBHO
MEeBHUX O10J0TTYHMX 00’€kTiB. OCOONMBO CIil 3BEpHYTH yBary Ha ()eMKOBI Marepiaid IIO/I0
penruniit. Ha Tepuropii Yipainu € 11 BuiB 3Miid: i3 HUX 3 BUIU OTPYHHUX Ta 8 HEOTPYIHHUX.

Mu onpanboBanu 63 3ragku npo 3miid y 3MI B koHTEKCTi po HeOe3MeKy, SKy I1i TBRApUHH
CTAaHOBJIATH JUISl JIFOAMHU. MM BUIUIMIIN TaKi KaTeropii:

cTarTi 3 iHpopManieio abo ¢oro penTiiii HeMicieBoi (ayHw, siki Oynu MpeacTaBieH] sK
BUM HaIOI repreTodayHu;

(hakTH BUKOPHCTaHHS HEOTPYWHHX BHUIIB K OTPYHHHX;

3raJIKu PO BEPETUIBHUIIIO KOJXIZCHKY 5K 3Mil0;

JUCHO MpaBIUBI HOBUHH.

AmHani3 BUSIBJICHMX 3raJlOK NOKa3aB, IIO MiJ yac MojaBaHHs iHQopMmamii >KypHalicTH
BHUKOPUCTOBYBAJIM eMOLiliHe 3a0apBieHHs] HOBUHM: HeraTuBHI (62,9 %), HeltpanbHi (27,4 %),
HeHlTpanbpHO-HeraTtuBHi (6,5 %) 1 nosutusHi (3,1 %) emouii.
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AHami3 craredl MokaszaB, II0 Yy TEKCTI BHKOPHCTOBYBaIH IH(GOPMAILiIO: PO TaTIOKy
spuyaiiny (30,6 %), He BkazaHo Buj 3Mmil (25,8 %), 3aramom mpo 3miii (17,7 %), By:ka 3BHYAHHOTO
(8,1 %), memicuerwuii Buz (6,6 %), crenoBy raatoky (4,8 %), migsaky (1,6 %). Takox BHSIBICHO
2 BUIMAIK{, KON BEPETIIBHUINIO KOXJIACHKY BKa3yBalH SIK 3Mil0, Ta | BHIMAIOK CIEKYJISIIiT
CTOCOBHO OTPYHHHUX 3Miii, ie BOHM 3rajlyBaJIiCs JIMILE Y Ha3Bi CTaTTi.

Bbyno mnpoananizoBaHo myOmikaiii 3 MipKyBaHHSAMHM creniaiicriB (Jikapi, Oiomorw,
npauiBauky MHC) i 0e3 Takux Ta BCTAHOBIICHO, IO NPAaBIMBUX HOBUH 13 3ally4eHHSM
crewiaiictiB Oyno 14 (39 %), 6e3 cneuianictiB — 3 my6mnikauii (11 %), HenpaBaMBUX MyOiKalii
6e3 croemiamictiB — 24 (89 %), a HempaBAMBHX IMyOJiKaIliil 13 3aJlydeHHsIM CIeIianicTiB — 22
(61 %).

TakuM YMHOM, 3 TaHOTO JOCIIPKECHHS MOYKHA 3pOOUTH TaKi BACHOBKHU:

’KypHasicTu moBHHHI 3BepTATUCS [0 CIIEIIaiCTIB;

iH(opMaIit0 BapTO MOAaBaTH 0€3 eMOLIHHUX BiATIHKIB,

3MI marTh CTBOpPUTH JJisi cebe NOoCTOBipHY 0a3y (oTo i1 Bineo miiasyHiB, MepeBipeHy
repIeToNIoraMu.

Kysina A., Meraaincbka I'., Ctpamko C., Bk 7K.

MOP®OJIOTTYHI XAPAKTEPUCTUKU EPUTPOLIUTIB
[IOCTKOBIJHOI KPOBI JIFOJUHU
Hayionanenuii nedacoziunuii ynieepcumem imeni M.I1. /[pazomanosa
eyn. Ilupoeosa, 9, m. Kuis, 01601, Yxpaina
e-mail: viladislava.s-v@mail.ru
Kuzina A.. Megalinska G., Strashko S., Bilyk Z. MORPHOLOGICAL CHARACTE-
RISTICS OF ERYTHROCYTES OF HUMAN POSTCOVID BLOOD. The morphology of hu-
man capillary blood erythrocytes in the postcoviptic period was studied. It was found that within
two weeks after quarantine, echinocytes are found in the blood of people who have relapsed into
covid. The question of the cytopathic effect of the virus SARS-CoV-2 is discussed.

[Muranns naroreHesy ta giarHoctukn COVID-19 € mpiopuTeTHUMH SIK Y MEIUIMHI,
Tak 1 B Oiomyorii. Kuraiiceki jikapi BucyHy:nM rinoresy mozno BrumBy SARS-CoV-2 nHa Gera-
JIAHIIOT TeMOTNIO0IHY Ta yTBOpPEeHH: KoMIuiekcy 3 mopdipunoM (Tapnoscrka, 2020). [Tpu npomy
BiIOyBa€THCSI BUTICHCHHS 31132 3 MOJICKYJI TeMOTIO01HY, IO TOTiPIIye TPAHCIOPT KHUCHIO.

3rigao 3 ganumu JIpro Ta JIi [Liu, Li, 2020], SARS-CoV-2 nie Ha epuTpomnmrtu yepes
HECTPYKTYpOBaHi OlIKH, sIKi HE € YACTHHOIO BipyCHOTO KaIlCHY, aje KOAyIoThes BipycHoro PHK
1 320€31euyI0Th PUKPIIUICHHS Bipycy 0 KJIITHHU €pPUTPOLUTIB. 32 iH(POPMAIII€I0 [TUX BUCHHUX,
MIOBEPXHEBUI TIIKONPOTETH S, SIKMH € YaCTUHOIO CTPYKTYPHOTrO Oillka, Takoxk Oepe ydacTh B
MIPUETHAHH] BIPYCY 10 €pUTPOUUTIB. TakuM YMHOM, MOXKHA OYiKyBaTH 3MiHY MOP(}OIOTIHHUX
XapaKTepUCTUK EPUTPOLIUTIB.

MerTol0 TPEACTaBICHOTO JOCHIDKEHHS Oylno BHBYMTH MOPQOJIOTII0 EpUTPOLUTIB
KaIJIsIpHOT KPOBI OCTKOBITHUX PECIIOHACHTIB IPOTSITOM 2-X MEPIINX TYKHIB ITICIIS 3aKIHYEHHS
KapaHTuHY. Byno nocmimkeno kpoB 34-X peCHOH/ICHTIB.

VY Mmaskax kaminsipHoi kpoBi y 28-mm (82 %) 3 34-x mocmijkyBaHuUX 00’€KTiB Oynu
BUSIBJICHI eXiHOLUTH (3yOuacti epurporutv). CHHOHIMIYHA Ha3Ba SIKMX — «LIMIIKOMOAIOHI»,
a0 «sromomnoaiOH» KIITHHH, SKi MalOTh HA MOBEPXHI rocTpi abo Ty 3y0Ii CXOXKHX PO3MIpIB,
PIBHOMIPHO po3TalioBaHi Ha MoBepxHI KiuiTuHH. 3a maHuMu (Crauesuy, 2012), exiHOIMTH
YTBOPIOIOTECS 3a 30unbieHHs1 pH, 3MeHIIeHHi 3anaciB AT® abo 3a 30inblIeHHs KOHIEHTpaii
BHYTPILIIHBOKIIITHHHOTO KaJIbIIif0 Ha (oHi rinodocdaremii.

Takosx € 1aHi 111010 OB €X1HOLMTIB 3a 1eilMTY MipyBaTKiHa3K Ta pocdormineparkiHazm.

OtpumMaHi HamMu 3MiHH MOpQOIOrii EpUTPOLUTIB MOXHA IOSICHUTH (EHOMEHOM
HAKOITUYCHHS 10HIB 3al1i3a, BHACIIIOK P03’ €JHAHHS KOMILICKCY MOp¢ipHH-3aIi30.



-132 - “Monogp i noctyn Gionorii”, JIbBiB, 19-21 kBiTHA 2021 p.

BHYTpILIHPOKIIITUHHE HAKONWYEHHs 3aji3a MOXE CTaTH NpuunmHol 3minn pH abo
3MiHM 130TOHIYHOCTI. ['imodocdaremis Moxe BukivkatH i BucHaxeHHs ATD. A sxuo Mmae
Miclie MOPYIIEHHSI Ha MOJIEKYJISIPHOMY DiBHi, Oy/le KOMIIEHCATOPHO 3011bLIYBATHCS KUIBKICTh
MITOXOH/IPIiii, 1110 TEXK MOXKE BiIOUTUCS Ha (POPMi €pPUTPOLIMTIB.

3rigHo 3 niteparypaumu ganumu (Apytionos, 2020) Bipyc SARS-CoV-2 moxe BIiBaTu
Ha YEPBOHHUM KICTKOBHI MO30K, HE TIJIBKH IOIIKODKYIOUH SPUTPOLIMTH KPOBI, aje W 3aBaXkae
(opMyBaHHIO HOBUX KIIiTHH. [lepeayacHuii po3na] epuTPOLMTIB — i€ IEPBUHHA PEaKIis Ha Bipyc
SARS-CoV-2, sika MoCTyIoBo CTa€ KackaJHOW0. | Xoua HayKOBO OOrpyHTOBaHOI Teopii BILIUBY
KOPOHABIPYCIB Ha €PUTPOIMTU IOKH 110 HEMA€, HASBHICTh EXMHOILUTIB MOKHA PO3IVISIATU 5K
MOCTKOBITHHUI ITUTONATHYHUI e(eKT.

Takum unMHOM, 3MiHM MOpP(]OJIOrii epUTPOLMTIB MOXKHA PO3INSAATH SIK MOCTKOBIIHHIMA
LUTONATUYHHUN BIpYyCHHI €(EeKT.

JleciB M., Autonsik I'.

BMICT XJIOPO®LIY B JINICTKAX BOJSHNX POCJIMH HA TEPUTOPII
HA®TOBUJIOBYBHIX PAMOHIB
Jlvsiscokutl HayionaneHull yrieepcumem imeri leana Opanka
8yn. Cakcazancvkoeo, 1, m. Jlvsis, 79000, Vrpaina
e-mail: mlesivmarta@gmail.com

Lesiv M., Antonyak H. CHLOROPHYLL CONTENT IN THE LEAVES OF AQUAT-
IC PLANTS IN OIL-PRODUCING AREAS. The aim of the study was to analyze the content
of chlorophyll and its fractions a and b in the leaves of aquatic plants (Typha latifolia, Phragmites
australis, Scirpus sylvaticus and Juncus conglomeratus) collected on the territory of Skhidnytsia
and Staryi Sambir oil fields in the Lviv region. A decrease in the concentration of chlorophyll in
the leaves of T latifolia, S. sylvaticus, and J. conglomeratus was revealed, which indicates the
suppression of photosynthesis in plants growing in water bodies in oil-producing areas. However,
no significant changes in the concentration of chlorophyll in the leaves of P. australis were found,
which indicates the resistance of P. australis plants to environmental pollution.

Hadra — onna i3 HaliBa)KIIMBIIINX KOPHCHUX KOIAJIMH, SIKa € CHPOBHHOIO JUIsl BUPOOHHLITBA
MaJIiBa, MacTWI, CHHTETHYHHUX MatepiaiiB Tomo. OgHak mporecu BUAOOYBaHHS 1 epepoOKH
Ha(TH 3yMOBIIOIOTH 3a0pyIHEHHS TPUPOJHOTO CEPEAOBHIIA, [0 HEraTHBHO BIUIMBAE Ha 010Ty
B Ha3eMHHMX 1 BogHUX ekocuctemax. llIkijymBuii BrmB HadTH 1 HAQTONPOIYKTIB Ha PO3BUTOK
BUILHX BOASHHUX POCIHH (Makpo®iTiB) BiaMiuaroTh 3a koHUeHTpauil 0,001-10 mr/mm?.

Mertoto poGoTu Oyio mpoaHalizyBaTy BMICT XJIOpodiny Ta Horo ¢pakuiit a i b y ximiTHHax
JIUCTKIB BOASHUX pociuH (pori3 mupoxonuctuil Typha latifolia, oueper 3Buuaitnuit Phragmites
australis, xomum micoBuit Scirpus sylvaticus, cuTHUK Kyndactuil Juncus conglomeratus),
316panux Ha Teputopii Cxignunbkoro ta Crapocambipcbkoro HaTOBHX ponoBuIl Y JIbBIBCHKIH
006m1acTi.

Makpoditi 30upanu y npHOSpPEeKHHMX IISHKAX BOJOHM, pO3TAIIOBAHUX IOONN3Y
HaTOBUIOOYBHUX CBEPAJIOBHH. SIK KOHTPOJIb BHKOPHUCTOBYBAIH POCIHMHH, IO POCTYTH B
o3epax Ha Tepuropii M. JIpBoBa. I1iArOTOBKY 3pa3kiB 10 aHaNi3y 3/IMCHIOBAIH BiIIOBITHO JO
CTaHAApPTHHUX MeTOAIB. DOTOCHHTETHYHI IIrMEHTH EKCTParyBaiv 3 BUKOPUCTAHHAM 96 % eTaHOoITy,
KOHIIEHTpALlif0 xJopodiny a 1 b Ta ixHil 3araJbHUN BMICT BU3HAYaJIN CIIEKTPO()OTOMETPUYHO ¢
00YHCITIOBAIN 32 JOTIOMOTI'OI0 3arajibHONPHHHATOI MeTonuKi. OTprUMaHi JaHi ONpanbOBYBaJH 3
BHUKOPUCTAHHSIM METO/IB BapianiifHOT CTaTUCTUKH.

Pesyneratn nmocimizpkeHb CBiAYaTh PO 3MEHIICHHS 3arajbHOTO BMICTY XJIOpPOQiTy
B JucTKax pociuH S. sylvaticus, 3i0paHnx y BomoiMax Ha Teputopii CXiJHHMIBKOTO Ta
Crapocam0bipchKoro pogoBuil, BianosiaHo, B 1,35 (p<0,05) i 1,87 pasy (p<0,01) mopiBusHO 3
KoHTpojeM. Y nuctkax S. sylvaticus 31 CtapocaMOipchKOro pOIOBHIIA BUSIBICHO 3MEHIICHHS



Ekonoris -133 -

BMicTy xsopodiny a B 1,81 pasy i xmopodiny b B 1,91 pasy (p<0,05). BonHoyac BCTaHOBICHO
3HAYHE 3MEHIICHHS BMICTY 000X (pakiiii xmopodiay B nuctkax J. conglomeratus, 310paHux
Ha Tepurtopii CtapocamOipChbKOro poloBuINa, a B IMCTKaxX pociuH 7. latifolia 31 CXiTHULIBKOTO
POIOBHIIA — 3MEHIIICHHSI BMICTY XJIOpO(LTy ¢ MOPIBHAHO 3 KOHTpoJieM. Y TucTKax P. australis 3
BOZIOIM Ha TepUTOPii HAQTOBUX PONOBHIL ICTOTHUX 3MiH Y KOHIEHTpALIT XJIOpo(ily MOPIBHIHO
3 KOHTPOJIEM, HE BCTAHOBJICHO. L{e CBIAUMTH PO CTIHKICTh POCHHH P. australis 10 TEXHOTEHHOTO
BIUIMBY 32 YMOB POCTY Y BOZIOMMAaX, PO3MIllieHUX N00IM3y HaGTOBHAOOYBHHX JIISTHOK.

OTpuMaHi pe3ynabTaTd 100 3MEHILIEHHS 3arajlbHOi KOHIEeHTpalii Xi1opodiay Ta BMicTy
roro ¢pakuiii y nmuctkax 1. latifolia, S. sylvaticus 1 J. conglomeratus BKa3ytTh Ha MPUTHIYCHHS
npouecy (orocuHTE3y B POCIHMHAX, SKI POCTYTh y BOAOWMax Ha Teputopii CXiJIHUIBKOTO Ta
Crapocambipcbkoro HaTOBHX posioBHIIL. IMOBIpHO, Takuil €peKT 3yMOBIIOETHCS MOTiPIISHHIM
€KOJIOT1YHOTO CTaHy HaBKOJIMIIHBOTO CEPEIOBHUINA i/l BIUIMBOM Ha(TOBHAOOYBHOI JisUTBHOCTI.
BonHo9ac BiCyTHICTB BipOT1IHUX 3MiH Y KOHIIEHTpAIIii XJIOpoQiry B TUCTKAX pociuH P. australis
CBIIYUTH PO BHCOKWH ajanTaliifHA{l MOTEHIial POCIHH IOTO BHAY Ta iXHIO CTIHKICTH IO
3a0pyIHEHHS KOMIIOHEHTIB JIOBKLIISA B paifoHax BUA0OyBaHHS Ha()TH.

Mensenena 1., KoznoBebknii M.

OCHOBHI BIIMIHHOCTI TA CITIJIBHI PUCU ®OPMYBAHHSA ®ITOHEMATOAHUX
KOMIUIEKCIB Y HIJICTWILII IIEPBUHHOI I BTOPMHHUX JIICOBUX EKOCUCTEM

Incmumym exonozii Kapnam HAH Yxpainu
eyn. Kozenvnuywka, 4, Jlveis, 79026, Yrpaina
e-mail: ecoinst@mail.lviv.ua

Miedviedieva 1., Kozlovsky M. MAIN DIFFERENCES AND COMMON FEATURES
OF FORMATION OF PHYTONEMATODE COMPLEXES OF LITTER IN PRIMARY AND
SECONDARY FOREST ECOSYSTEMS. Our research on nematode groups in primary ecosys-
tems has become a reference standard for comparing changes in the formation of nematode com-
plexes in secondary ecosystems. In the mixed beech forest, the population density of nematodes
in litter makes up 56-68%. In the monodominant spruce forest, it is only 35-44%. This indicates
more intensive decomposition processes of organic matter in the primary ecosystem as compared
to the secondary ones.

ITpoBeneHi HAMH JOCTIKSHHS IEPBUHHAX HEMATOIHUX KOMILICKCIB KOPIHHUX €KOCHCTEM
Ha MpUKJIai suIMHOBO-sutiLeBoi Oyurnun y HIIIT CkoniBebki beckumy nanu 3Mory BUKOPHCTATH
LI pe3ynbTaTd SIK €TAJIOHHI JUIsl TOPIBHSHHS CTPYKTYpH Ta BHSBJICHHS 3MiH y (hopMyBaHHI
HEMaTOJHHUX KOMIIJICKCIB Y IMOXiTHMX eKocucTeMax (MOHOIOMIHAHTHI SUTMHHUKH).

VY KopiHHIN MinraHili Oy4rHI 3aCENeHICTh HEeMAaTONaMH MiACTHIIKH i KPOHAMH SUTHHU
CTaHOBUTH 56-68 % (BiX HEMATOMHOTO YrpyHOBaHHS MHIiACTHIKH Ta IPYHTY). Y  HiACTHIILI
HACA/KCHB sUTMHU — nuie 35-44 %. binbmia uncenpHiCTh QiTOHEMATO ] Y MiACTHIIII i KPOHOO
SUTHHH y MiIIaHOMY OyKOBOMY JTici BKa3y€ Ha OUTBII iHTEHCUBHI MPOIECH AECTPYKIii OpraHiqHO1
PEYOBHHH, MTOPIBHAHO 3 MOHOAOMIHAHTHHMH SUTHHHHKAMH.

3a pe3yasraTaMu I0CIHiIpKeHb, IpoBeaeHnX y 2014 p. coctepiraBcst HACTYITHAN PO3IIONLT
TpopiYHUX Tpyn HEMarol Ha MPOOHMX IUIONIAX: YacTKa POCIMHOIMHUX BHIIB BiJ yChOTO
HEMaTOJHOTO YIPYIIOBaHHS y MiJCTHIILI KOPIHHOTO JIiCYy CTaHOBHMJIA MpUOIU3HO 2 %, Tomi K Yy
BTOPUHHUX STTMHHHUKaX — 25-28 %. OCHOBHA POJIb y PO3KIIa/i OPraHiKy HAJIKUTH OaKTEepOITHIM
HEMaToJOoM, IX YacTKa y HiACTWILI MIIIaHOTO JIicy cTaHOBUThH 17-26 %, TOMl K y SUIMHHHUKAX
sime 4-8 %. Y MOHOJOMIHAHTHUX SUTMHHUKAX OUIBII TMOINUPEHi TpHOOiaHI HEMAaToau, YyacTKa
SIKMX Y TIACTHII CTaHOBHUTH 22-24 %, Toxi, sSIK y KOpiHHOMY Jiici iXHA 4acTka y (opMyBaHHI
yrpynoBaHHs He nepesuirye 6 %. bakrepoinHa rpyna € OCHOBHHM BHAOM JKHBJICHHS XM)KHX
HEMaTo[, 4acTKa SIKHX Yy Il eKocucTeMi € 3Ha4HO O1bmoto (7-22 %), HiX Yy suTHHHUKAX (2-9 %).
HaluncneHHINIow TPymow B YCiX TOPH30OHTAaX MiACTHIKH € BCEiAHI BUIM, YacTKa SKHX Y
OyxoBOMY Jtici cTaHOBUTE 54-84 %, a B smuHHUKAX — 34-50 %.
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@®opMyBaHHS YrpyloBaHb HEMAarTo[ MIJCTUIIKM B KOPIHHIH Ta B IOXiTHHX E€KOCHCTEMax
XapaKTepU3YIOThCS K BIIMIHHOCTSIMM, TaK 1 JESIKHMH CHUTBHHMH O3Hakamu. Jlo CHiIbHHX
3aKOHOMipHOCTEH (POpMyBaHHS HEMATOTHHX KOMIDICKCIB HaJleXKaTh: 30UIBIIEHHS 3aCEICHOCTI
MICTWIKA Y HWKHIX TOPHU30HTAaX, MOPIBHSHO 3 BEPXHIMH, a TaKOXK IEpPEeBaKaHHSA B YCIX
ropu3oHTax TpodiuHoi rpymu Beeiqaux HemaTon. [Ipote € i BigMiHHI pricH, a came: y GopMyBaHHI
HEMAaTOIHOTO YTPYTIOBAaHHS KOPiHHOTO JIiCY OLTBIITY poJIb Ma€ TpodidHa rpyma 0aKTepOITHUX BU/IIB
1y DeKipKa pa3iB OUIbIIa YaCTKa XMKAX BU/IIB, HIX Y SUTMHHAUKAX, /1€ IEPEBaKar0Th POCIHHOIIHI
Ta rpuboingHi TpodiuHi rpymu. Takok 10 BiAMIHHUX PUC HAJISKUTH T, IO B KOPIHHIN €KOCHCTEMI
3aCeJICHICTh MiJICTUIIKK € 3HaYHO BUILOI HDK Y MOHOIOMIHAHTHUX SUIMHHUKAX. Y SUIMHHHKAX
chopMyBaHCs HEMATONHI YTPYIOBaHHS 31 301MHEHUM BHIOBHAM CKJIAJIOM 3 MEPEBAKAHHIM Y
HUX YaCTKH POCIHMHOIZHMX HEMATOH, IIOPIBHSHO 3 XMKMMH Ta OAKTEPOiTHUMHU (opMamH, L0
CBIIUUTH IIPO Aerpaaarito mux exocrucreM (Kozmosepkwii, 2009).

Muxen C., Meraaincbka I'., Ctpamko C.

BIIJIMB EKOJIOTTYHUX ®AKTOPIB HA [TOKA3HUK BIOJIOTTYHOI'O
BIKY CTYAEHTIB M. KUEBA
Hayionanvnuil nedacoziunuil ynisepcumem imeni M.I1. /[pacomanosa
eyn. Ilupoeosa, 9. m. Kuis, 10130, Yxpaina
e-mail: anna.megalin@ukr.net

Mihed D., Megalinska A., Strashko S.INFLUENCE OF ENVIRONMENTAL FAC-
TORS ON THE INDICATOR OF BIOLOGICAL AGE OF STUDENTS OF KYIV. A compara-
tive analysis of indicators of life index and biological age of students who study in educational
institutions of Kyiv, which are located in different ecological zones, was made. It is shown that
the number of respondents with premature aging is proportional to the degree of air pollution by
formaldehyde, sulfur dioxide and carbon dioxide.

IIpoOnema 3MIIHEHHS 3M0POB’S IITEH 1 MOJOAI € OMHIEID 3 aKTyaJbHHX MPOOIeM
chorozieHHst. [IpioputeTHicTh MPOOGIEMH 310pOB’ S YIHIBCHKOT Ta CTYICHTCHKOT MOJIOJII OB’ si3aHa
3 pI3KUM MOTIPUICHHSM CTaHy (DI3WYHOTO 1 MCHUXIYHOTO PO3BUTKY OCTAaHHIX. Y 3B’SI3Ky 3 UM
JIaHi PO MOIIUPEHICTh 1 B3a€MO3B’ 130K (haKTOPIB PU3HKY 3aXBOPIOBaHb 3AJIEKHO BiJ] NOKA3HHUKIB
610JI0TIYHOTO BiKy MOXYTh OyTH BHUKOPHCTaHI SIK KpuTepil mudepeHiiioBaHOro Mmiaxomy 10
(opMyBaHHS TPyNl 3 BHCOKMM pIBHEM PH3HKY PO3BUTKY IHXajbHOI ab0 CepleBO-CyJHHHOI
MaToJIOTi1, 3aCTOCOBYBATUCS TS IHAMBITyasi3allil BaJcoaiarHOCTHKH.

Mera npeicTaBICHOTO AOCIIIKSHHS — MOPIBHITH MOKA3HUKH JKUTTEBOT EMHOCTI JICTEHb,
MaKCUMaJbHOTO CIOXKHUBaHHS KHCHIO Ta OionoriuHoro Biky y crygentiB HITY imeni M.IL
Hparomanosa i ctygaentiB HYBIll, siki HaBUatOThCS Ta MELIKAIOTh B yMOBaX i3 Pi3HUM CTYIICHEM
3a0pyAHEHOCTI MOBITPSI.

JKUTTEBY €MHICTh JIereHb BU3HAYaIM 32 JOIMOMOTOI0 CIipOMETpPa, HMOBIPHY TPHBATICTh
JKUTTS METOJIOM aHKETYBaHHSI, & 010J10Ti4HUH BiK —3a MeTomukoro [.JI. Amanacenka (AmaHaceHKo,
2017).

I'pyna crymnentie HITY imeni M.II. JIparomaHoBa HaBuajacs B 30HI miorii Ilepemorw,
a cryneHTH HaiioHanpHOTO yHiBepcHTETy OilopecypciB i NMPHPOIOKOPHCTYBaHHS — B 30HI
TonociiBebkoro mapky. 3a nanumu LlenrpansHoi reodiznunoi 1aboparopii, 3a0pyaHEHICTh IO
[epemoru 3a Moka3HUKOM KOHIeHTpalii Gopmaibaeriny B 4 pa3u BUIIA, HIK 3a0pyAHEHICTh Y
mexxax [onmociiBecbkoro mapky. Jiokcuay cipku y 5 pa3iB Oinble B MOBITPI HaJ MPOCIEKTOM
Ilepemoru, a TiOKCHIY BYIJICIIO — y 7 pasiB Oinblie, HiX y TomocieBi.

IepenuacHe cTapiHHs, 110 CBIAYUTH PO 3arpo3y CTaHy 370POB’s, cocTepiranoch y 57 %
CTYAEHTIB, SIKI HaBYaJHCsl B HalOiiblI 3a0pynHeHoMy perioHi M. Kuepa. ¥ crynentis HYBill
s uudpa nopieHioBana 22 %. MoXHa KOHCTAaTyBaTH, IO 3a0pyJHEHICTh TOBITPs 30LIblIye
Oionoriunuii Bik Ha 35 %. Cepen 0ci0 i3 MOKa3HUKOM MEPEAYacCHOTO CTapiHHS OMMHMIKCS BCI
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PECIOHACHTH, SKi BKUBAIOTH TIOTIOHOBI BUPOOH. AHaJI3 KOpensmii Mi>k O10JIOTIYHAM BIKOM Ta
KHCJIOTHICTIO CIIMHU CBITYNTH, IO y 86 % 0cib, SKi XapaKTepHu3yBaIncs IepeaJacHIM CTapiHHAM,
pH cnuHu Mana KUCIui XapakTep.

[TopiBHAHHS J>KUTTEBOTO IHIEKCY MOCHIIPKYBAHUX PECIIOHACHTIB CBiTYHTH, MO BiH
HaiiBumuii y crygentiB HYBIll (51,7 miu/kr) i HaitHmkuwmit y crygentiB HITY imeni M.IL.
Hparomanosa (47,1 Mi/kr).

[IpoBeneHnit eKCIIEpUMEHT IOKa3ye, M0 MDK CTyIEeHeM 3a0pyJHEHHS MOBITpS Ta
010JIOTIYHUM BIKOM € TIPSIMO TIPOTIOPIIiifHA 3aJIe)KHICTh: YUM OibIe 3a0pyIHEHHS, TUM OiNTbIIe
GionoriuyHui BiK.

V¥ crynentiB HITY imeni M.II. J/IparomaHoBa BiIIOBiTHICTE MK O10JIOTIYHHM i TACIOPTHUM
BikoM Oyna xapaktepHa 1u1s1 24 % pecnoHeHTiB, a 'y ctyaenTiB HYBill g nnudpa nopisHioBana
56 %, To0TO0 Oyna Ha 32 % BumIA.

Munak O., Kanpyecs 1.
EKOJIOIT'TYHE 3HAYEHHSA BUCOKOIHBA3MBHUX BUIB PUb Y ®OPMYBAHHI
CTPYKTYPH IXTIOLHEHO3IB 3AXIAHOI'O ITOJIICCA

Jlvgiscokuti Hayionanvhuti ynigepcumem imeni leana Opanka
syn. I pywescvkozo, 4, JIveie 79000, YVkpaina
e-mail: oleg. mytsak(@ukr.net

Mytsak O., Kaprus I. ECOLOGICAL SIGNIFICANCE OF HIGHLY INVASIVE SPE-
CIES IN FORMATION OF ICHTHYOCENOSIS STRUCTURE OF WESTERN POLISSYA.
The importance of highly invasive species in ichtiocenosis structure of Western Polissya was
shown in the literature. In total, 30 species were registered, among them Ameiurus nebulosus,
Perccottus glenii, Carassius gibelio. Ameiurus nebulosus is the most widespread in the studied
region. Invasive species are harmful to our natural resources whereas they disrupt water ecosys-
tems and environmental processes.

Ha tepuTopii 1llaipkoro HalioHaIbHOTO NPUPOAHOTO MAPKy PO3MIllleH] YHIKaNbHI JIICOBI,
BOJIHO-OOJIOTHI, JIy4HI W O3epHI MPHPOJAHI KOMILIEKCH. 3a 300reorpadidHuM pailoHyBaHHSIM
KOHTHHEHTANbHUX BOAOWM €Bpasii o3epa Illanpkoi rpymu Hajexars no banrificekol
3ooreorpadiunoi nposiuuii [liBHiYHOEBpOMEiicbkoi HaanposiHuii (Crtapoboraros, ToncTrkoBa,
1986). TloBepxHeBi Bomu BommHcbkoro Ilomicest mpeicTaBiieHi BEIMKOI KiJIBKICTIO 03ep Ta
HEIOCTaTHLO PO3BMHEHOIO PIYKOBOIO CHUCTEMOIO, sika copmyBasacst Ha Mexi 3aximHoro Byry
(baceiin banriiicekoro mopsi) Ta I[Tpun’siti (6aceiitn YopHoro mopst). Li piuku Ta o3epa criosydeHi
MiXk cOOO0I0 CHCTEMOIO METIOPaTUBHUX KaHAJIIB, sIKi 3a0€31e4yI0Th Oe3MepEeIIKOIHE TIepeCyBaHHS
PHO-BCEIICHIIB Y3I0BXK T. 3B. [ICHTPAIILHOTO KOPUIOPY 1HBA31M.

VY Bomoitmax Iarekoro IToosep’s 3apeectpoBano 30 BuIiB pHO i3 AECATH POAWH, CEPEl
SKHX BHCOKOIHBa3MBHUMH BBAXKAIOTHCS KAPIUKOBUH COMUK KOPUYIHEBUIN — Ameiurus nebulosus
(Lesueur, 1819), rososerika potanb — Perccottus glenii (Dybowski, 1877) Ta kapach cpidnsictuii —
Carassius gibelio (Bloch, 1782).

Po3cenennst iHBa3MBHMX BHIIB pUO Yy psili BUIAOKIB CYHNPOBODKYETHCS CTPIMKUM
3pOCTaHHSAM TXHBOI YHCENILHOCTI, NEepPeOyAOBOI0 CHHEKOJOTIYHOI CTPYKTYPH IXTIOIEHO3IB
1 PO3MIAAAETHCS SIK HOBHU eran y (OpMyBaHHI iXHBOrO po3MAiTTs. 3 JiTeparypH BiJJOMO, IO
LIBUJIKOMY PO3CEJICHHIO YYXXOPIHUX BHMAIB pHO OCTaHHIM YacoM CIpHS€E TOCIOIapChKa
nisutbHICTh mronuan (Juxamuka..., 2012; Vanderploeg et al., 2002; Buonoruueckue..., 2004).

Bcenenns 4y>XopiTHUX BHJIB YaCTO MPU3BOJMTH JI0 MOCHJICHHS KOHKYPEHTHHX BIIHOCHH
3a KOPMOBI pecypcH i TEpUTOPIIO, 10 TOTIPIICHHS SKOCTI BOJH, CIIPOIECHHS CTPYKTYPU pUOHOTO
HaCeJICHHSI, & TAKOX JI0 301IbIIEHHS BPa3JIMBOCTI OKPEMHUX MOMYJISIIH 11010 BIUTUBY €KOJIOTTYHHUX
¢dakTopiB. 3a TpuBaNOro mnepeOyBaHHS BHIY-BCEICHI Y PEIMITIEHTHIA TiIpOCKOCUCTEMI

BiJIOyBa€ThCs YCKIAMHEHHS i Ypi3HOMaHITHEHHsI HOro Oi10IIEHOTHYHMX 3B’s3KiB. 30Kpema, 3
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JiTepaTypHUX NaHWX BiZOMO, 0 Ha Tepuropii 3aximHoro [lomiccs micis mOYaTKy iHTPOAYKIIi
KapJMKOBUI COMHK 3a Jy’K€ KOPOTKHH 4Yac CTaB JOMIHYIOUMM BHIOM. Y HEBEJIMKHX 03€pax
BIIPOJIOBX OCTAHHBOTO Yacy MacoBa dacTka Horo BHIOBY 3pocia a0 70 % (Makymok, 1951).
Takox BiZOMO TPO CTpiMKe 30IMBIIEHHS YHUCENBHOCTI Kapacs cpibmsactoro. Llpomy BuOOBi
BJIACTHBUH crennGiuHui THIT PO3MHOXEHHS, SKMH Ja€ 3MOTy pPO3IIMPUTH HOTO apeay Ha
3alHATY HMM BOJOHMY. IHIIMII BCeneHenb — pOTaHb TOJOBEUIKA — CYTTEBO 3MIHIOE TPOQiuHi
B3a€MO3B’SI3KM Y TiIpOEKOCHUCTEMaX, OymIydn XWKAaKOM i KOHKYPEHTOM IIOI0 aO0OpHUTeHHUX
MPECTaBHUKIB ixTiodayHu. JJopocii ToIoBemKr MOXKYTh HAllaJaTH Ha KapaciB, HAaBITH SKIIO
OCTaHHI OTBIIUX PO3MIPIB, a TAKOXK MOINATH IKPY MiCLIEBUX BUAIB PHO.

TakuM 49mHOM, TpoOIEMa CTPIMKOTO 30UTBIIEHHS YHCENBHOCTI TOMYJAMii iHBa3MBHUX
BHIIB pHO € 3arpo31uBor0 A BogonM 3axigaoro [Tomiccs. BaxkmBiM KpoKoM ATt po3pOOIeHHS
3axO0[iB i3 PeryMOBaHHs YuCeNbHOCTI Ameiurus nebulosus, Perccottus glenii Ta Carassius gibelio
€ TIPOBEICHHS MOHITOPHHTOBUX JOCTIKEHB 1 MENIiOPaTHBHOTO BIJIOBY iHBa3HMBHHX BHIIB PHO Y
BOJOMIMax JaHOTO PETiOHY.

Hikoaenko 1O.

EKOJIOTTYHA OLIHKA CTAHY 3AITIOPI3BKOI'O BOJJOCXOBUIIA
3A TIIPOXIMIYHUMMU TA TTAPOBIOJIOT TYHUMUM [TOKA3HUKAMN
Hnuinpoecvkuti nayionanvnuil ynieepcumem imeni Onecs I onuapa
npocn. Lazapina, 72, m. uinpo, 49000, Yxpaina
e-mail: jul.nikolenko@gmail.com
Nikolenko Yu. ECOLOGICAL ASSESSMENT OF THE CONDITION OF THE ZAPO-
RIZHZYA RESERVOIR BY HYDROCHEMICAL AND HYDROBIOLOGICAL INDICATORS.
The paper provides an ecological assessment of the water quality of the Zaporizhia reservoir by
hydrochemical and hydrobiological indicators. It is established that the ecological condition of
the Zaporizhzhya reservoir in the summer can be described as “satisfactory” (III class, 4-5 quality
category), with the deterioration of water quality from June to August. The reason for this is an
abnormal increase in water temperature and significant human pressure on reservoir.

Exonoriyna omiHKa SKOCTi TOBEPXHEBHUX BOJ HEOOX1/IHA [T KOMILJICKCHOT XapaKTePUCTHKH
CTaHy HaBKOJIMIITHBOTO IPUPOIHOTO CEPEOBHILIA, ISl TUIAHYBaHHS 1 31iCHEHHS BOIOOXOPOHHUX
3ax0/iB Ta OIIHKH IXHbOI €(EeKTHBHOCTI, BOHA Ja€e iHPOpPMALiD PO BOAY 5K CKIAIOBY
TiIPOEKOCHUCTEM, KUTTEBE CEPEIOBUILE /s TiIAPOOIOHTIB 1 BaXIIMBY CKIQIOBY MPHPOIHOTO
cepenosuiia (Bacunenxo, 2016; T'ommuak, 2011).

Mera po0OTH — HaJaTH OI[IHKY EKOJOTIYHOTO CTaHy 3aropi3bKOro BOIOCXOBHIIA 3a
riIPOXIMIYHUMH Ta T1IPOOIOIOTTYHUMH MOKA3HHUKAMHU.

JlocipkeHHs POBOMIIN TPOTSITOM JIITHBOTO niepioay 2019 p. Ha 5 ainsiHKax 1Mo akBaropii
3arnopi3pbKoro BOAOCXOBHIIA, SIKi BiPI3HIIOTHCS TIAPONIOTIYHUMH Ta TIAPOXIMIYHUMU YMOBaMHU:
Camapceka 3atoka, PecTuBanbHUHN Mpudai, 0. MOHACTUPCHKHA, THpiIo p. Mokpa Cypa Ta HIKHS
IIsTHKa BofocxoBwina (y parioni ¢. Bilickkose). Y Bomi 3amopi3bKoro BOJOCXOBHIIA BiAMTOBIIHO
JI0 3arajJbHONPUAHITHX T1APOXiMIYHUX MeTOMUK (AbokiH, 1973, Pomanenko, 2006) Bu3Havam:
Temreparypy, pH, BMiCT pO34nHEHOT0 KUCHIO, aMiaKy, Cy/Ib(aTiB Ta XJIOPHIiB, 0I0TCHHI €ICMEHTH,
KIJIBKICTh PO3YMHEHOT OpPraHiqHOl PSYOBHHH 32 MIOKa3HUKAMH MEPMaHTaHATHOT OKUCHIOBAHOCTI.
[MapanensHO NPOBOMMIN BinOip MPoO (iTOIUIAHKTOHY 13 MOBepXxHEeBoro ropusoHty (0,25 M)
y IUIaCTHKOBI eMHOCTi. QDikcallito, KOHIEHTpAII0 i KamepajbHE ONPAIFOBAHHS MPOBOJMIH
BIAMOBITHO JI0 3arajbHONPHUHAHATUX TiAPOOIONIOTIYHMX METOMIB. EKOJIOTIUHY OIIHKY SIKOCTI
NOBEPXHEBHX BOJ 31iiicHIOBaM 3rijiHo 3 B. JI. Pomanenko, 2006.

3a eKOJIOTIYHO0 KITacH(iKaIli€0 IKOCTI TOBEPXHEBHUX BOJ, BIAMOBIIAHO 10 TOCIIHKYBaHUAX
riIPOXIMIYHHX MTOKa3HUKIB BOJa 3amopi3bKoro BOAOCXOBHIIA 3araioM HanexuTs 1o 111 kiacy, 4
Kareropii sIkocTi BOAM — «3a10BUIbHAY. [IpOTSIroM T0CIiKyBaHOTO IEPioy HAUTIpIi HOKA3HUKH
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3adikcoBano y Camapcekiit 3aromi Ta rupni piku Mokpa Cypa, mo Bignosigae III xmacy, 5
KaTeropii SKOCTi BOIM — «3al0BiNIbHA, mocepens». [lopiBHsIHO BHIoo sKkicTio — I ximac, 3
KaTeropist sSIKOCTi — «XOPOIIa», XapaKTeprU3yBaiacs Boja HIKUOI AUISTHKH BOJIOCXOBHIIA, Y paitoHi
c. BilicpkoBe. 3riHO 3 €KOJOTIYHOIO OIIHKOI0, HAHTipINi IMOKa3HUKH Ha BCIX JOCIIIKyBaHUX
ninsHKax 3adikcoBaHi 3a BMICTOM po3umHeHoro kucHio (IV kmac, 6 kareropis sIKOCTi), a B
Camapcekiit 3aromi Ta rupii piku Mokpa Cypa — mie i 3a BMicTOM OIOTeHHUX €JIEMEHTIB Ta
MTOKa3HUKAMU TIepMaHTaHaTHOI OKucHIoBaHOCTI (IV-V kiacu, 67 kareropil sKOCTi).

BinmoBimHO [0 eKONOTiYHOI Kiachdikalii sSKOCTI ITOBEPXHEBHX BOJ 3a IOKAa3HHKOM
OiomMacu (iTOIUIAaHKTOHY, BOJa Y BOJOCXOBHIII Ha BCIX JOCTIKYBAaHHUX MUISHKAX Halexala Jo
IV krnacy, 6 kareropii sIKOCTi, IO XapaKTePU3YETHCS K «IIOMITPOGHAY.

3ara;oM, Ha OCHOBI TiAPOXIMIYHMX 1 TiAPOOIONOTIYHUX TIOKa3HUKIB EKOJOTidHUHA
CTaH akBaTOpii 3amopi3pbKOTO BOJOCXOBHINA Yy JITHIH TEpio MOKHA OXapaKTepH3yBaTH SK
«3a[IOBUTBHUIT», 3 TOTIPHICHHSAM SKOCTI BOAW BiJl YEPBHSA IO CEPITHS MICSI, IO TOB’SI3aHO
HacamIepe] 3 aHOMAaJbHO BHCOKMMH TEMIIEPATypaMH BOJM Ta MOCHJICHOK aHTPOIOIeHHOO
TUSITBHICTIO.

Muaunis 10., Kusxk B.

HOBI 3HAXIAKU NEOTTIA NIDUS-AVIS (L.)
Y BUHHUKIBCBKOMY JIICOITAPKY (JIbBIBCBHKA OBJIACTD)
Jlveiecokuti Hayionanvhuti ynigepcumem imeni leana Opanka
syn. I pywescvkozo, 4, Jlveis, 79005, Yrpaina
e-mail: yra.pilipsv@gmail.com

Pylypiv Y., Kyyak V. NEW FINDS OF NEOTTIA NIDUS-AVIS (L.) INVYNNYKY FOR-
EST PARK (LVIV REGION). During our research in 2020 (May-September), we have found two
small populations of rare Orchidaceae family species in Vynnyky forest park. These populations
are new finds because there is no any information about them in three herbariums of Lviv or
Ukrainian literature sources. By purpose to update scientific data of structures and nowadays con-
dition of rare Orchidaceae family species populations, in these theses were published research’s
results such like localities, number, relief, soils types, areas, threats, seasonal rhythms of develop-
ment — both individuals and the populations as well. In addition were added data about spatial,
age and vital structures of foregoing populations.

Buau ponuHu 303ynuHIIEBUX B YKpaiHi Hajexarh a0 piakicaux (YepBona kuura, 2009).
BigomocTi npo OinbuIicTs iXHIX momynsiiii Ha Teputopil JIbBIBIIMHK JaTyOThes KiHIeM XX
ct. ToMy 3’sicyBaHHSI TXHBOTO Cy4YaCHOTO TOIIUPEHHS 1 CTaHy MOMYJAIIi 32 YMOB MPHCKOPEHOT
AHTPOIIOTECHHOI TpaHchopMaIiii cepeoBuIIa € akTyaIbHUM. [IepenyciM I1e CTOCY€EThCS TEPUTOPI,
SIKi HAOJIMDKEeHI 10 HACEJCHUX IMYyHKTIB 1 3a3HAI0Th IHTCHCHMBHOTO BIUIMBY PEeKpeartii.

VY 2020 p. Ha TepuTopii BUHHUKIBCHKOTO JIICOMAPKy BUSBICHO HOBI JOKATITETH THI3AIBKU
3BUYANHOI.

OpnHa momyJslisi po3TalloBaHa y IEHTPaNbHIM YacTHHI Jiconmapky B OyKOBO-rpaboBO-
cocHoBoMy Jtici Ha cxmii (12°) miBHIYHO-CXiHOI EKCIO3MIll (KOOpAHHATH JOKAmiTeTy -
N 49°48°36.00” E 24°05°53.77”). YucenbHicts cranoButh 20 ocobun. ITmoma — 150 M2
Penbed nokamitery — ruaBHo-ropouctuii. Ha TepuTopii mpeacTapieHi cipi JicoBi omii3oiieHi
rpyatd. IIpocTopoBe po3TaliyBaHHs OCOOHH IO IUIOLI — IPyIoBe, HepiBHOMIpHE. CTaHOM Ha
MOMEHT JOCIIKeHHs (Ipyra MoJOBHHA JIMIHS) NepeBakHa OLIbLIICTh OCOOMH IepedyBana y
(enonoriyniii (asi niky miIoxoHOIIeHHs. Y MOMyIsLii npeacTaBieHi 0COOMHHU MpereHepaTuBHUX
(4) i reneparuBHEX (16) BIKOBHX CTaHIB, B OCHOBHOMY CEPEIHBOI Ta BUCOKOT )kuTTEBOCTI. Cepen
3arpo3 iCHyBaHHIO MOIYJSIIT — peKpealliiiHe HaBaHTaKEHHS, IEPEyCiM BUTONTYBaHHS.

Jlpyra momyssiiis po3TaiioBaHa y 3axiJHid YacTHHI JIiCOMapKy B rpabOBO-COCHOBOMY
Jtici, Oiu3bKO 710 MichKol 3a0ynoBu (koopaunat — N 49°48°32.11” E 24°04°57.56). [Tonynsiist
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ckmamaeTbest i3 10 ocobuH, siki posramoBani Ha miromi 100 m2 JloKamiTeT po3TalryBaHHS
HOMYJIAIIi XapaKTepHU3yeThCsl BHPIBHAHMM peibedoM. [pyHT cipuil ICOBHMI OIiI30IEHHIA.
Oco0uHM po3TamnoBaHi Ha ol ocenuma rpynamu. Oeromnoridaa ¢asza OLIBIIOCTI OCOOMH Ha
Yac BUSBJICHHS Y CTaAii 3aBEpIICHHS TUIOOHOIICHH . BikoBuil ckiia momy il npeacrapieHHid
TeHEPaTHBHUMH OCOOMHAMH CEPENHBOI Ta BUCOKOi JKHTTEBOCTI YCiX BIKOBHX IPYI (g, £, £,)-
[NoTeHmiitHIMU TpPUYWHAME 3HUKHEHHS TOMYIALIi MOXYTh OyTH peKpeamiiHa MisIbHICTB, Y
TOMY YHICIIi BUTOTITYBaHHS ITarOHiB.

3 orIsiAy Ha MaJTi TUTOIITY i YMCENbHICTh BUABICHUX MOMYJIAII, 3aTPO3y IXHHOMY iCHYBaHHIO
CTaHOBJIATH TAKOXK PI3HOMAHITHI CTOXaCTHYHI 3MiHU CEPEAOBHUINA OCEIUII BHACITIIOK IPUPOITHUX
YH aHTPOIIOTCHHHX BIUIHBIB.

3BaKarouu Ha HEBEIMKY YHCEIBbHICTh 3a3HAYCHUX MTOMYIIALIIH, iXHE 30epeKeHHS TOTpedye
BXXMBaHHS KOMIUICKCHUX IIPHPOJIOOXOPOHHUX 3aXOMiB, SIKI BKIIOYAKOTh y cebe SIK 3arajbHHi
KOHTPOJIb 3a 30epekeHHsM BuAiB UepBOHO! KHHTH, Tak 1 MPAaKTHYHI 3aX0MU Ha Micuax (mii,
CIIPSIMOBAHI Ha 3HWKCHHS W JIKBIAI[iF0 HETaTMBHOTO AHTPOIIOTCHHOTO BIUIMBY, 3aXOOH 3
BiITBOPEHHS 010pi3HOMAHITTA TOIIIO).

Ilonan 1., Txypa H.

BITJINB HA®TOBOI'O 3ABPYJIHEHHS TA TYMATIB HA BMICT MIKPOEJIEMEHTIB
V IPYHTAX [ POCJIMHAX MISCANTHUS GIGANTEUS
Jlvgiecoruii Hayionanvruti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. JIvsie, 79005, Yrpaina
e-mail: iryna.podan@lnu.edu.ua

Podan 1., Dzhura N. EFFECT OF OIL POLLUTION AND HUMATES ON THE CON-
TENT OF MICROELEMENTS IN SOILS AND PLANTS OF MISCANTHUS GIGANTEUS.
The influence of oil pollution and humates on the content of microelements (Mn, Fe, Zn) in soils
and plants of Miscanthus giganteus has been studied. The positive effect of the combination
«Miscanthus + oil + humifield» on the studied indicators in soil and plants was revealed. How-
ever, in the combination of «Miscanthus + oil + fulvitaly a positive effect on plant growth and
development was observed only in the first year of drug use.

JIis HOPMaJIbHOI JKUTTEMISUTBHOCTI POCIMHAM HEOOXITHHMH IIINNA KOMILUICKC €JIEMEHTIB
MIHEPAIBHOTO KUBIICHHS, K1 MOTIMHAIOTHCS KOPCHEBOIO CHCTEMOIO 3 IPYHTY. 30a/laHCOBaHICTh
XIMIYHOTO CKJIaJly )KHBHX OPraHi3MiB — OCHOBHA YMOBA IXHHOT'O HOPMAJILHOTO POCTY 1 PO3BUTKY.
3a HecTayi OMHMX 1 HA/UIMIIKY 1HIIMX €JIEMEHTIB MOXJIUBI pi3Hi KOMOiHaIil, sSIKi BIUIMBAIOTh Ha
MPOMYKTUBHICTh 1 CTIAKICTh POCIMH. 3a0e3MeUeHHS POCIUH MIKPOCICMEHTAMH 3aJICXKHUTh Bi
IXHBOT KOHILIEHTPAILil Y CEepeloBHUIIll Ta BILIMBY (hakTopiB HOBKiLLISL. MiKpoeJeMeHTH MOTpiOHI
JUISl HOPMAITBHOTO POCTY 1 PO3BUTKY POCIIHH, OCKIIBKHA BOHU OEPYTh Y4aCTh Y TAKUX BaXKIIMBHX
npoiiecax, sk porocunres (Mn, Fe, Cu), auxanus (Mn, Fe, Cu, Zn, Co), ByriieBOAHU, i IHUIT Ta
OiKoBHIA OOMIHHM, YTBOPEHHS OpraHiuHUX KUCIOT 1 pepmentiB (Mn, V, Cu, Ni, Mo, Zn), nporecu
3B’s13yBaHHA BibHOTO a30Ty (Mo, B, Mn, Fe), nepetBopenHs crnoayk HiTporeny i ¢docdopy (B,
Zn, Cu, Mn, Mo), po3Butok OynbOoukoBux Oaktepiit (Cu, Mo, B), € karamizatopamu pi3HHX
peakiiiit (Fe, Mn, Mo, Cu, Zn). Bigomo, mo Al, B, Cu, Co, Mo, Zn BUKOHYIOTH crienuidHi
GyHKIIT y 3aXMCHUX MeXaHi3MaxX MOPO30CTIHKHX 1 MOCYXOCTIMKUX BUIIIB POCIHH. AKTyaj bHUMH
Ha ChOTOMHI € JOCTIKCHHS BMICTY XIMIYHHX €JIEMCHTIB, SKi BU3HAYAIOTh aJallTallif0 POCIHH
JI0 YMOB Ha(hTO3a0pyIHECHUX CKOTOMIB. TOMY METOI poOOTH OYyJI0 HOCHTITUTH BILIMB HA(QTOBOIO
3a0pyIHEeHH: 1 ryMaTiB Ha BMICT MikpoenemeHTiB (Mn, Fe, Zn) y rpyHrax i pocnunax Miscanthus
giganteus.

Jocnigu 3akiafand y HONbOBHX yMoBax mnoomusy CrapocamOipchkoro HagTOBOTO
pomnosuina JIpBiBchKOi 00macti (Oepesenp 2018 p. - kBiTenp 2020 p.). JUISHKH TJIMHHACTOTO
IpyHTy po3mipoMm | M2 3abpyaHioBamu cuporo HadTorw y Kimbkocti 10 /Mm% Koutpomem OyB
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DIMHUACTUH TpyHT Oe3 Hadru. [lepen BHCaKyBaHHSIM PHU3OMH MICKAaHTYCy 3aMOYyBald B
po3umHax mpemnaparis rymiding gopre i pyapeitan mwiroc (0,2 T Ha 1 1 Boan). Y ¢asi Bereramii
JIBi4i IPOBOIMIIM OOIIPUCKYBAHHS HaJ3eMHOT YaCTHHH POCIIMH LIMMH Ipernaparamu. s aHaizy
BiOMpany HaJ3eMHY YacTHHY (JIMCTKH i ctebma) M. giganteus i mpoOu TpyHTY 3 pm3ochepn
pociuH. BMicT MikpoeneMeHTIB y po0ax BU3HAYAIH Ha pEHTTCHO(DIYOPECIICHTHOMY aHaIli3aTopi
(JIaGopaTopis TepcrieKTUBHUX TEXHONOTiH Ta (Hi3MKO-XIMIYHOTO aHalli3y HOBHUX PEUOBHH 1
¢yHKIIOHATHHUX MaTepiaiB JIEBIBCHKOT MOMITEXHIKH).

OTpuMaHi pe3ynsTaTH MOKAa3alH, II0 BMICT MapraHIio y JIUCTKaX MiCKaHTYCy YIBIidi
Oimpmmnit, HiX y crebmax. Lle 3akOHOMIpPHO, OCKUTBKH JIUCTKU OiNBIN (PYHKITIOHAIBHO aKTHBHI
aHik crebia. BMicT MiKpOeTIeMEHTIB y TPYHTI 32 POCTY MiCKaHTYCY i 11ii HahTOBOTO 3a0pyIHEHHS
30iIpIIMBCs y BapiaHTi 2 «Mickanmyc + nagpma~+gynveiman (1 pix)»: Mn (na 33 %), Fe (na
26 %), Zn (va 41 %), y Bapianti 3 «Mickaunmyc+unagpma-+eymichino (I pix)»: Mn (5a 17 %), Fe
(ma 17 %), Zn (Ha 25 %), y BapianTi 5 «Mickaumyc+uagpma+eymichino (3 pix)»: Mn (5a 17 %),
Fe (1a 18 %), Zn (1a 30 %). IIpote y Bapianti 4 «Mickanmyc+nagpma-+gynveiman (3 pix)» BmicT
Mn 3meHmmBes Ha 17 %, Fe - Ha 6 %, a Zn - Ha 21%.

OTtxe, oOnpuckyBaHHs (hynbBiTajgoM (BapiaHTd 2, 4) Ia€ MO3UTHBHUN PE3yNbTaT JIHIIC
B MEPIINNA PiK 3aCTOCYBAaHHSA, TOMI SIK OONPHUCKYBaHHS T'yMidingoM (BapiaHTH 3, 5) MO3UTHBHO
BIUIMBAa€ HAa BMICT MiKPOEJIEMEHTIB y TPYHTI Ta POCIMHAX SK Ha MEPIIOMY, TaK i Ha TPETHOMY
poti ToCTimKeHb. Y MOMepeaHiX JOCTiHKeHHAX OyII0 BUSABICHO MO3UTHBHUH BIUIUB TyMi(iimLy
y koMOiHamii «Mickauwmyc+uagpma+eymichindy Ha 3arallbHy >KATTE3NATHICTH MICKAHTYCY:
POCIIMHM ~ aKTUBHO HarpoMaJDKyBaJld 0ioMacy, PO3BHBAJIH IIOTY)XHY KOPEHEBY CHCTEMY, Y
JUCTKAX 30UTBIIYBaBCS BMICT (DOTOCHHTETHYHHMX IITMEHTIB. Taki pe3ylbraTH KOPENIOKTh 3
OTPUMAaHUMH - 30UTBIICHHST BMICTY MIKPOEJIEMEHTIB (MapraHIlio i IIIHKY) y JIUCTKaX MiCKaHTYCY
Ta IPYHTI, 1[0 MOKE TTO3UTUBHO BILTUBATH Ha ()OPMYBaHHS CTIHKOCTI POCIIHH JI0 YMOB Ha()TOBOTO
3a0pyIHEHHS.

Hoxkomxyk B., [BiuHok O.
BMICT HIC'MEHTIB YV JINCTKAX ZEA MAYS L. 3A JIi TIPEITAPATY «OAZIS M1»
I TIOX)KHMBHUX PEIITOK I'PEUKU TA TIIHEHUIII
Jlveiecokuti Hayionanvuuti ynisepcumem imeni leana Opanka
syn. I pywescvkozo, 4, Jlveis, 79005, Yrpaina
e-mail: weronika2000@outlook.com
Pozhodzhuk V.D., Tsvilynyuk O.M. THE CONTENT OF PIGMENTS IN LEAVES
OF ZEA MAYS L. UNDER THE INFLUENCE OF THE PREPARATION OASIS AND BUCK-
WHEAT AND WHEAT STRAW. Under the action of mulch from the remnants of buckwheat
crops and the studied drug increased the content of pigments, which indicates a positive effect.

BwicT nmirMeHTiB OTOCHHTE3Y B JIMCTKAX POCIUH € TEHETUYHO 3yMOBJIEHHM MOKa3HUKOM,
MpoTe BiH 3aJEXKHUTh TAKOXK BiJ Jii €K30reHHHX (HaKTOpiB y Mexax HOPMHU BapiaOeslbHOCTI
MOKa3HUKIB JJIsl KOHKPETHOro BHIY i copTy. KiibkicTe Xjopodiay Oe3rnmocepeHbo BILIMBAE
Ha IHTEHCUBHICTh (pOTOCHHTE3y Ta psij IHIIUX (i3I0NOTIYHUX HPOLECIB 1 MPOSIBISIETHCS Yepes3
METPHYHI MOKa3HUKH POCIHH. EX30reHHMM YHHHUKOM CTUMYJISLIT ()OTOCHHTETUYHHX TPOIECIB
Y POCITUH MOKe OyTH NOKPAIIEHHs IXHOTO MiHEPaIbHOTO KUBJIEHHS. [IepCIEeKTUBHUM METOIOM
MIJBUIICHHS POJIOYOCTI IPYHTY 3 OJHOYACHUM MOKPAIICHHSIM HOTo ()i3MYHHMX BIACTHBOCTEH
e EM-TexHomnoriss — TEeXHOJIOTisl 03I0POBJICHHS HABKOJMIIHBOTO CEPEIOBHIIA 33 JOINOMOTO0
e(eKTUBHUX MIKPOOPTaHi3MiB.

BuBuanu BB npenapary «Oazis M1» Ha mpoliec po3kiiany HOXHHUBHUX peruTok. J{is
L[BOTO y TOPIIUKH 3 MICKOBUM IPYHTOM BHOCHJIH OKPEMO MOKHUBHI PEIITKH MIISHUII Ta TPEUKH,
JI0[IaBajIM PO3BEACHHUH 3TiIHO 3 IHCTpYKIIiero npenapar «Oazis M1». Uepes mIicTh MICSIIB Mics
BHECEHHS TIpernapary y JAOCIHiKyBaHi CyOCTpaTd MOCISUIM HaciHHA KyKypya3u Zea mays L.
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copty Yemix. KoHTponem ciayryBas uucTuil mickoBuid IpyHT. [lapanensHEME KOHTPOIISIMA OyITi
MICKOBI IPYHTH 3 MOXKHUBHUMH PELITKAMH MIICHUIII Ta IPEYKH 0e3 JOAaBaHHs JOCIIHKYyBaHOTO
npernapary. OuiHioBanu  ©(QeKTHBHICTh Mpermapary 3a POCTOBHMHM ITOKa3HHKAaMH POCIHH
KYKypYII3H Ta BMICTOM 3€JICHHX IIIMEHTIB y iXHIX JIHCTKaX. BU3HaYCHHS BMICTy XJIOPOQiTiB
3IIHCHIOBAJIH CIIEKTPO(POTOMETPHIHAM METOIOM.

BucoTta Han3eMHOT YaCTHHH TOCHIIKYBaHUX POCIIHH, IO POCIIH Ha IPYHTAX 3aMyJIEY0BaHHUX
MTOXKHIBHUMH PEIITKAMH 1 TIIICHHUIII, i TPEYKH Oe3 JomaBaHHSI MiKpOOiOIOTIYHOTO Tpenapary, Bix
KOHTPOJIbHUX POCIIHH, IO POCJIH JIMIIE HA MICKOBOMY I'DYHTI, JOCTOBIPHO HE BiIpi3HAIHCH. Y
POCIHH KYKYpYyA3H, III0 POCITH 32 Iii MyJBdi i3 MOKHUBHUX PEIITOK TIISHHMIII i mperapary «Oazis
M1», nieii moka3HUK OyB TeX Ha PiBHI KOHTPOIIO. A 32 J1ii MYIB4i 13 MOXHUBHUX PEIITOK IPEUKH
Ta IOCHTIIKYBaHOTO Mperapary BUCOTAa HAJ3EMHOI YaCTHHH POCIHH Z. mays L. mepeBuiryBana
koHTpoib Ha 11 %. IIpote rabityc pocnuH 3a 1ii 000X THITIB TOKHUBHUX PEIITOK Y KOMIUIEKCI 3
MiKpOOiOJIOTIYHIM TIpenapaToM OyB 3HAYHO KPAlINM TOPIBHSHO 3 PEIITOIO BapiaHTIB.

Hatigummuit BMicT X5opodiniB a i b y MTUCTKaxX KyKypYI3H CIIOCTEPITaiy 3a KOMITICKCHOT
Iil TOKHUBHUX PEIITOK MIICHUIN Ta JOociimKyBaHoro mpemnapary — 140 % i 118 % BigHOCHO
KOHTpONMtO BinmoBimHo. Ilig BIIMBOM JIHINE TMOXHUBHUX PEIITOK TIICHHII BMICT 3€JICHUX
MrMEHTIB OYB HIDKYHUM BiJl KOHTPOJIBHUX MTOKA3HUKIB. A 32 KOMITICKCHO] il TOXKHUBHUX PEIITOK
TPEYKH 1 JOCHIIKYBAHOTO MperapaTy BMICT XjopodiniB a cranoBus 117 %, a BMiCT xiopodiny
b OyB Ha piBHI KOHTpOIIO. Taki  pe3ynbTaTtd Oyau 3a Aii MOXKHUBHUX PEUITOK O3 JomaBaHHS
npernapary.

OTpuMaHi JIaHI CBiIYaTh MpO JOMUTBHICTE 3acTocyBaHHs mpemapary «QOazis M1» mis
MOCIBIB KYKypyA3H Ha IMICKOBUX I'PYHTaX, 3aMYJIbYOBaHUX MOXHHUBHUMH PEIITKAMH TPEUKH i
MIIEHUIT.

Hoaimyk O., AuTonsk I'.

KOHUEHTPALIS XJIOPO®UTY B AEAKNX BUJAX POCJIVH, 3IBPAHUX
Y PAMOHI CTAPOCAMBIPCHKOI'O HA®TOBOI'O POJIOBHILIA
Jlvgiecokuii Hayionanvruti ynisepcumem imeni leana Opanka
eyn. Cakcazancwroeo, 1, m. JIvsis, 79005, Yrpaina
e-mail: alex1994pol@gmail.com

Polishchuk O., Antonyak H. CHLOROPHYLL CONTENT IN SOME PLANT SPE-
CIES COLLECTED IN THE AREA OF STAROSAMBIRSKY OIL FIELD. The process of
oil production is accompanied by the release of hydrocarbons and other harmful substances into
the environment, including atmospheric air and soil. The aim of the study was to analyze the effect
of oil production on the content of photosynthetic pigments in various plant species (Taraxacum
officinale, Urtica dioica, Plantago major, Equisetum arvense and Pylaisia polyantha) growing
near oil production wells on the territory of the Starosambirsky oil field in the Lviv region. In the
course of the study, a decrease in chlorophyll concentration was observed in most of the analyzed
plant species (except for P. major) collected in the oil production zone. Thus, the results of the
study indicate the suppression of photosynthesis in plants growing in the area of oil production.

BunoOyBaHHS MPUPOIHUX BYIIIEBOIHIB 3a0e3Medye eHepreTHUHi ¥ BUPOOHUYI MOTpedH
cycminbcTBa. IIpore HadTOBUIOOYBHA MIsUIBHICTD CTBOPIOE PU3HK 3a0PYIHCHHS KOMIIOHEHTIB
JOBKI/UTS HApTOIO Ta IHIMUMHU HEOE3MEeYHWMH pEYOBHHAMH, SIKi IIKIJUIMBO BIUIMBAlOTH Ha
3I0pOB’s Jofel 1 6i0Ty y MpHUPOTHUX eKochcTeMax. MeToro poboTu Oyiao AOCHiAUTH BILUIMB
Ha(hTOBUAOOYBHOI IISUIBHOCTI Ha KOHIEHTPAIIO MIrMEHTIB (DOTOCHHTE3y B POCIMHAX PI3HUX
BHIIB, 3i0panux y paiioHi CtapocaMOipchkoro HaQToBOrO pojoBHIa Ha TepUTOpii JIbBIBCHKOT
o0acrTi.

i mocmimpKeHb BigOMpaiid 3pa3Ku AMKOPOCIUX pociuH ITaraxacum officinale, Urtica
dioica, Plantago major, Equisetum arvense i Pylaisia polyantha. Ha AiIIHKax, pO3TallIOBaHUX


mailto:alex1994pol@gmail.com

Ekonoris -141 -

Ha Biggani 10 i 100 M Big HapTOBUX BHIOOYBHUX CBepAsioBHH. Mox P. polyantha 30upanu Ha
JIsTHKax, po3TaroBaHux Ha Bigmani 100 M Bin cBepasoBHH. SIK KOHTPOIb BHKOPHCTOBYBAIU
pOCTUHE 3a3HaYCHUX BHIIB, 3i0paHi y mapkoBiii 30oHi M. JIbBoBa. KoHIeHTpaIliro mirMeHTiB
(oToCHHTE3y BU3HAYANU B JIMCTKOBHX IUTACTUHKAX pociuH U. dioica, T. officinale 1 P. major,
OiYHMX TLTOYKaX BETETaTHBHHUX MaroHiB E. arvense i ramerodirax P. polyantha. IlirmeHTH
(OTOCHHTE3y eKCTparyBajdll 3 BHKOPHUCTaHHSIM 96 % eTaHONy; KOHLEHTpawlilo (pakiii
xiopodiny @ i b BU3HAYaIH CEKTPOPOTOMETPHYIHO. J{OCTiKeHHS 3MIHCHIOBANN Y 3—5-KpaTHil
noBTopHOCTI. OTpUMaHi pe3ybTaTH ONpanbOBYBaJIH METOJaMH BapialliifHOT CTATHCTHKH.

Pesynprarn mocmimpkeHb CBiqYaTh MPO BHIOBI BIIMIHHOCTI Ta 3MiHH B KOHIIEHTpAIlii
xyopodiny y KIiTHHaX pociuH, 3i0paHux Ha TepuTopii CrapocamOipcbkoro Ha(TOBOTO
POIOBHINA, TIOPIBHSHO 3 KOHTPOIBHOIO TUISHKOI0. 30KpeMa, 3arajbHa KOHIICHTpaMis XJI0podisy
B imuctkax 1. officinale i U. dioica, 3i0panux Ha Bimgami 10 M Bix HAaTOBHX CBEpAJIOBUH, 3HAYHO
MEHIIIa BiJl TOKa3HUKA Y POCIHMHAX 13 KOHTPOJIBHOI IUISIHKY, a Y POCIHMHAX, 310paHuX Ha BiJCTaHi
100 M Bix cBEpIUIOBHH, KOHIIEHTpALis XJIOPO(LTy BipOTiJHO HE BiIPI3HAETHCS Bil KOHTPONIIO. Y
JITHIX maroHax E. arvense, 310paHux i3 OiIsHOK Ha BigcTaHi 100 M Big HahTOBUX CBEPIUIOBHH,
KOHIICHTpALIis XJI0pOodiy BUSIBUIACSH 3HAYHO MEHIIOIO MOPIBHSHO 3 KOHTposieM. Takuil camuii
e(eKT BCTAaHOBJICHUH 1 B rameToditax Moxy P. polyantha. HatomicTb, y mucTkax pocius P. major,
3i10paHuX Ha pi3HIA Bignmami BiJg Ha(TOBHX CBEpUIOBHMH Ha Teputopii CrapocamOipchKoro
POIOBHINA, BIpOTiJHUX Pi3HHULB Y KOHLIEHTpALii, HOPIBHAHO 3 KOHTPOJIEM, HE BHSBICHO. Takuii
e(eKT BKasye Ha CTIHKICTh pociuH P. major 1o 3a0pyaHEeHHs, 3yMOBICHOTO Ha(h)TOBUIOO0YBHOIO
TISITIBHICTIO.

3araioM, 3MEHIICHHS KOHLEHTpAIlil XJIopodisly B KIITHHAX OLTBIIOCTI MpoaHali30BaHUX
y IBOMY JAOCHIDKEHHI pociuH (KpiM P major) MoXe BKa3yBaTH Ha HPUTHIYCHHS IIPOLECY
(doToCcHHTE3y B POCIHMHAX, SIKI POCTYTh Ha AUISHKAX, NMPUIENIHX 0 Ha(TOBHX CBEPIJIOBHH.
OTpuMaHi pe3yJasTaTH BKa3yOTh Ha MOTIPIICHHS €KOJOTIYHOrO CTaHy IPYHTY i arMoc(hepHOro
MOBITPs BHACIIZIOK HahTOBUIOOYBHOI MisUTbHOCTI Ha Teputopii CtapocamOipchkoro HahTOBOTO
ponoBHIIA.

HOpuryaa C., Mamuyp 3., Ipau 1O.
TMMOIMUPEHHS CO@ATHOBUX MOXIB Y 30BHIIIHIX (CKUBOBUX) TOPTAHAX
(YKPATHCBKI KAPITIATH)

Jlvsiecokutl HayionanvHull ynieepcumem imeni leana Opanka
eyn. I pywescokozo, 4, Jlvgis, 79000, Yrpaina
e-mail: sergii.prytula08@gmail.com

Prytula S., Mamchur Z., Drach Yu. DISTRIBUTION SPHAGNUM MOSSES OF
OUTER GORGANY (UKRAINIAN CARPATHIANS). The territory of the Outer Gorgany
(Ukrainian Carpathians) is the least studied in terms of species composition, distribution and
ecological peculiarities of sphagnum mosses. According to our own research, herbarium materi-
als (LWS and KW), literature sources, a preliminary list of 23 species of Sphagnum for Outer
Gorgan has been compiled. The most common species in this area are Sphagnum capillifolium, S.
quinquefarium and S. girgensohnii.

Topranu posramoBani B IBaHo-®PpaHKiBCHKIH B YacTKOBO B 3aKaplaTchKiil 0OnacTsx.
3i cxomy Ha 3axig lopramm mominmsrore Ha KpaiioBi Hu3pkoripHi, 3oBHimmi (Cxm6oBi) i
Ipusononinsai (BryTpimHi) [opranu. 3osHimHi [opranm — rpymna cepeaHbOripHAX TaHAIa(TIB,
AK1 3afiMaroTh HaBUIIly YaCTHHY MacuBy. AOCOMIOTHA BHcOTa Tip TyT csrae 1600-1800 M H. p.
M. (Kpyros, 2008). 3osHimmni [opranu cTaHOBIATE OCOONMBUI iHTEPEC, OCKIIBKH € YHIKATEHEM
MacUBOM i3 BEJIMKOI KIIBKOCTI KaM’SHUX PO3CHUIIB (TOPIaHHW, IPEroTH, LIEKOTH) Ta Maiike
MIOBHOIO BiJICYTHICTIO THITOBHX JJIsl IHIIUX TiPChKUX MacHBiB Ykpaincekux Kapnar nononus. Le
OJIHA 3 HaWOLIBII 3aJIICHEHHX 1 HAaliMEHIIl 3aceJIeHuX TepuTopii B Ykpaincekkux Kapnarax, Tomy
Jy>Ke BaXKJIMBUMH € JTOCIIJDKEHHS 010TH, Y TOMY YHCIIi C()arHOBHX MOXIB.
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3aranom, 6pio6iora 3oBHimHIX [opran BuBYeHa c1abo, € OKpeMi TaHi po c(parHoBi BUAM
y mparix ,,dnopa mediHo9HUX 1 carHOBUX MOXiB Yikpainu™ (3epoB, 1964) Ta ,,MoxomoniOHi
Vkpaiacekux Kapmat™ (3epos, Ilapruka, 1975). V ripcekomy MacuBi 30BHImHIX (CKHOOBHX)
Topran HaiGiIbII HOCITIHKEHO W00 GIiTOPI3HOMAHITTA € TepuTOpis IIpUPOAHOrO 3a0BiTHIKA
“Topraan” (Knimyx FO.B. ta in., 2006). 30kpema, 3a nanumu C. Humopko y MoHOrpadii mogaso
11 BugiB poxy Sphagnum i3 neTamTsHIM MiCIIE3HAXOMKCHHSAM Ha TEPUTOPIi 3aIIOBiTHIKA.

Yapomosx 2019-2020 poxkiB Oynmm mpoBeneHI TOCTIKEHHS Ha TepuUTOpii 30BHIMIHIX
Topran (ropu Xom’sk, Mana ta Benuka Cusyis, Jlonymna, Bopeska, Irposerns, Benuka), e
3i6pano moHax 100 repbapHuX 3pa3KiB carHOBUX MOXiB Ta iieHTH(ikoBaHO 10 BuaiB: Sphagnum
girgensohnii Russow, S. russowii Warnst., S. capillifolium (Ehrh.) Hedw., S. quinquefarium
(Braithw.) Warnst., S. squarrosum Crome., S. flexuosum Dozy et Molk., S. angustifolium (C.
Jensen ex. Russow) C. Jensen., S. fallax (Klinggr.) Klinggr (var. recurvum), S. cuspidatum Ehrh.
ex Hoffm., S. centrale C. Jensen.

3HailiieHi BUAWM POCTYTh Y 3arTiHEHMX yMoBax (mepeBakHO € remicuiodiramu, abo
cyOremniodiramu), BAMOIINBI 10 BoJorocTi (rirpodirn abo rigporirpoditu) i oOuparoTh KHUCIHI
cyoctparu (aumaodinm gu cydanunoding).

Hafinommpenimmvu BUIaMu Ha i TepuTopii 3a HammmMu qaHuMu € S. capillifolium (29
3paskiB), S. quinquefarium (25 3pa3kiB) Ta S. girgensohnii (15 3pa3KiB), TPAIUIAIOTECS B TaKUX
ocenuax: 6omora i 3a00J049€HI TepUTOPil, OCHUIH (XapaKTEpHUI EKOTOI JJIS YChOTO TiPCHKOTO
MacuBy [oprann), XBoiiHi Jlich, a TaKoX BTOPHHHI JIPiOHONMCTAHI JTICH.

3a maHWMU BIIACHUX JOCIIDKEHB, MaTepiaiB repOapiiB (JIbBiBCHKOTO MPHUPOIO3HABIOTO
my3ero HAH Ykpainu (LWS,) HamionansHoro rep6apito Yrpainu (KW)), miteparypHux mkepernt
CKJIAJICHO TOTepenniil crucok cdarnie 3ouimmix [opran i3 23 Bumis. Cepen Hux odiuiiino
piakicaumu € S. subnitens (UepBona kuura Ykpainu, 2009) i S. tenellum (UepBoHa kHHra
VYkpaiuu, 2009), perionansHo pigkicaum € S. riparium (Botiko, 2010).

[IponoBxeHHs [OCITIHKEHb c(parHOBUX MOXIB € BKJIMBUM 3 OTVISITY HE JIMIIE Ha BUBYCHHS
OpiOpI3HOMAHITTS 1 BUSBJICHHS PApPUTETHUX BUJIB 3 IPOIO3UIISIMH IIOAO OXOPOHH, a i JUIA
BCTAHOBJICHHS 3MiH y (piTOIIEHO3aX Iijl BIUIMBOM KJIIMAaTHYHUX 3MiH i aHTPOIIOTEHHOTO IIPECY.

ICemeniok T., 2JIynak O., Togimyk O., 'AnTonsik I

MOP®OMETPUYHI TOKA3ZHUKU POCJIMH POMAILIKU JIIKAPCbKOI (MATRICARIA
CHAMOMILLA 1.) 3A YMOB POCTY B PI3HUX PAIOHAX JIbBIBCbKOI OBJIACTI
Ulvsiscokuti nayionanvnuil ynieepcumem imeni leana @panka
syn. I pywescokozo, 4, m. JIvsie, 79005, Yrpaina
JIpo2obuybkuti Oepacasnuii nedazoiunuil ynisepcumem imeni leana @panka
eyn. 1. @panxka, 24, m. /[poecobuy, 82100, Yrpaina
e-mail: semenyuk.tanya98@gmail.com

Semenyuk T., Lupak O., Polishchuk A., Antonyak H. MORPHOMETRIC PA-
RAMETERS OF CHAMOMILE PLANTS (MATRICARIA CHAMOMILLA L.) UNDER
GROWING CONDITIONS IN DIFFERENT AREAS OF THE LVIV REGION. Chamo-
mile (Matricaria chamomilla L.) is an important medicinal plant widely used in medicine and
in the pharmaceutical and cosmetic industries. The aim of the study was to analyze the quality
of medicinal raw materials and morphometric parameters of M. chamomilla plants cultivated in
Zhovkva and Drohobych districts, and wild chamomile collected in Zolochiv district of Lviv
region. The results obtained indicate that cultivated form of M. chamomilla is characterized by
higher productivity, and its medicinal raw material is of better quality compared to the wild
chamomile. Soil conditions on the territory of Zhovkva district are more favorable for growing
M. chamomilla plants than in Drohobych district of Lviv region.

Pomammika mikapceka (Matricaria chamomilla L.) — BaxiuBa JiKapchbKa POCIHHA, SKa
Ma€ IMUPOKe 3aCTOCYBAHHS 1 METUIMHI K y (hapManieBTUIHIN i KOCMETHYHiH Tamy3sx. Pomaniky
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JKapChKy KyJIBTUBYIOTh Ha TEpUTOPil YKpaiHH, IPOTe 3 METOIO 3aroTiBIi 30MPatoTh 1 TUKOpOCITi
pocmuan M. chamomilla. Metoro poOOTH OyJ0 TpoaHATI3yBaTh SKICTh JIKapChKOi CHPOBHHH i
MOp(hOMETpHUYHI IOKa3HUKH pociuH M. chamomilla, KymbTHBOBaHHUX Ha TepuUTOPil JKOBKIBCHKOTO
i [Iporodurskoro paiioHi JIbBiBChKOIT 007acTi, Ta AUKOPOCTUX pociud M. chamomilla.

[lig gac mocmimkeHs Oyno BHOpaHO TpH AUITHKH 300py pociwHHOTO Marepiamy: Jl1
(mocmigra pingHKa HaBuyabHO-HayKOBO-JOCHITHOTO MEHTPY JIBBIBCHKOTO HAI[iOHAIBHOTO
arpapHoro yHiBepcureTy, M. [yOmsam), /2 (HaB4ambHO-IOCHIOHA MUTSHKA [IporoOHIBKOTO
JIepKaBHOTO ITIEJaroriyHoro yHiBepcureTy imeHi IBana ®panka, M. dporodmd) i A3 (oxommmi
c. UepBone 3omouiBchkoro paitony). Ilmorma KokHOI 3 minsiHOK craHoBwiaa 10 M2 Binbip
POCITMHHOTO MaTepiaiy, BU3HaYeHHS MOP(HOMETPUIHNX TTOKA3HUKIB (BICOTA POCIUHH, KIJIBKICTh
i IiaMeTp CyIBITh) 1 aHaJi3 IPYHTY 3IMCHIOBAIH 3araTbHOIIPUHHATHME MeTogamu. Pesynprarn
JOCTI/KEHD OTIPAIbOBYBAH i3 3aCTOCYBaHHSIM METO/IB BapialliifHOi CTATUCTUKH.

Y nociimKeHHSIX BCTAHOBJICHO, IO AUITHKU 300py pociuH M. chamomillaxapakTepu3yrOThCS
BiIMIHHOCTSIMH y TPYHTOBO-KIIMATHYHHX YMOBaX. 30KpeMma, IpyHT Ha mimsHkax J1 i 3 —
TeMHO-Cipuil omim3oneHuii, a Ha AinsgHII 2 — mepHOBO-CEpeIHBOIIA30IMCTHI TOBEPXHEBO
orneeHui. 3’sCOBaHO, MO IPYHT Ha HiumgHIi [l Mae OUTBIIMIA BMICT TyMycy, pyXOoMHX (GopMm
¢docdopy, 0OMiHHUX (HOPM Kallito i KaJbIIif0, OPIBHAHO 3 IPYHTOM Ha nurtHmi J(2. BixmosinHo,
KyJIbTHBOBaHI pociawHU M. chamomilla, 310pani 3 nminsgaku J{1, Bim3HAYAIOTHCS OLTBITUMHU
3HaYeHHAMH MOpP()OMETPHYHIX TOKAa3HUKIB HiXK POCIHHH, 310paHi 3 nimstaku [12. [Tix yac aramizy
JIMKOPOCIIMX POCIHMH POMAIIKU 3 AUISHKH /I3 He BUSBIEHO BiIMIHHOCTEH y BHCOTI IaroHa
NOPIBHSIHO 3 POCIMHAMU, 3i0paHuMu 3 AursHKE /11, ane cepemHe 3Ha4YEHHs LHOTO ITOKAa3HHKA
BHIIE HIX Y POCIHH, KyJIbTUBOBaHUX Ha MuIAHII [[2. KimbKicTh CYIBITh y AUKOPOCIUX POCIHH
Oinmpma, mpote ixHii miamerp y 1,6—1,8 pasn menmmii (p<0,05) HiX y KyTHTHBOBAaHIX POCIHH
M. chamomilla. BogHouac cymBiTTsA KyasTuBoBaHOI popmu M. chamomilla MicTATH OiNbIIY
KOHIIEHTpaIlifo eQipHOi 0Oii, sKa BH3HAYAE JIKyBaJbHI BIACTUBOCTI POCIHHHU, HDK ITUKOPOCIA
(dhopma pomamiku.

OTpuMmaHi pe3ylmsTaTH CBigYaTh, IO KyIGTHBOBaHI pocnuHn M. chamomilla
XapaKTepU3YIOThCs OLIBIIO0 POAYKTHBHICTIO, 2 OTPHMAHA 3 HUX JIiIKapCchKa CHPOBHHA MA€E KPaIiy
SIKICTB TIOPIBHSHO 3 JHUKOPOCIIO (POPMOIO POMAIITKH JiKapchKoi. Pa3oM 3 THM, IpyHTOBI yMOBH
Ha Teputopii JKOBKiBCEKOTO pailOHYy CHPHUATIMBIIII IS BUPOILYBaHHS pociuH M. chamomilla,
HiX Ha Tepuropii J{poroduiskoro paitony JIbBiBcbkoi 00macTi.

Teaimencbka H., /Ipay FO., Mamuyp 3.

MOXOITIOAIBHI V ITAPKAX JIbBOBA
B YMOBAX PI3HOI'O PEKPEALIIMTHOI'O HABAHTAXEHHS
Jlveiecokuii Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescvkozo, 4, Jlveis, 79000, Yrpaina
e-mail: natalatelisevska@gmail.com
Telishevska N., Drach Yu, Mamchur Z. MOSSES IN THE PARKS OF LVIV UNDER
CONDITIONS OF DIFFERENT RECREATIONAL PRESSURE. The complete list of bryo-
phytes from Lviv parks («Znesinya», «Pohulyankay, «Ivan Franko Park», «Sknylivsky Park»»)
based on the results of our research and literary sources consists of 145 species in two divisions
(Marchantiophyta, Bryophyta). The species composition of bryophyte in ecotopes with intensive
recreational load consists of 17 species. Dicranoweisia cirrata (Hedw.) Lindb. found on a tree in
«Sknylivsky Park» is reported for the first time for the Lviv region.

B ypOoekocucremMax MOXOMOMIOHI 3aiiMarOTh CBOI EKOJOTIYHI Hill, SIKi HacaMmIepesn
BIJIPI3HSIOTBCS 32 PI3HUMH €KOJOTIYHUMHM YHHHUKAMH CEpPENIOBUINA 1 32 CaMOI POJLIIO
OpiogiTiB. Ponb MOXOMOAIOHNX B yMOBaX BEJIMKOTO MICTa BHBYEHA HEIOCTATHBO. AKTYaJIbHHUM
€ JIOCHI/DKeHHsI MOXOMOMIOHMX Ha TEPUTOPISX 3€JNeHUX Haca/UKEeHb 13 PI3HUM piBHEM
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pEeKpeallifHOro HaBaHTAXXEHHS, 30KpeMa, MapKy-TaM sTKA CaJ0BO-TIAPKOBOIO MHUCTEITBA
MicCIleBOTO 3HaueHHs iMeHi IBana ®@panka i mapky CKHIITIBCEKHH, a TaKOX aHali3 Opioduopu 3
niconapky «llorymsHkay, perioHaIpHO-IaHAIIAQTHOTO TapKy «3HECIHHS.

YV pe3ynbTari BIaCHUX TOCIIIKEHb 1 HA OCHOBI JITepaTypHHUX IKEPE IS OKPEMUX MapKiB
JIpBOBa CKJIAZICHO CITUCOK 3i 145 BuaiB OpiodiTiB, AKi HaexkaTh 0 BigainiB Marchantiophyta ta
Bryophyta.

Bunmosnit ckmam OpiodiTiB mapkiB B eKoTomax 3 IHTEHCHBHUM peKpeamiiHuM
HaBaHTAXCHHS CKiIafae 17 BUAiB, AKi Hamexars 10 9 pomud Ta 12 poxis Bigmity Bryophyta.
VYV Bcix mapkax 3HaiimeHi Bumum Marchantia polymorpha, Amblystegium serpens, Barbula
unguiculata, Brachytheciastrum velutinum, Brachythecium salebrosum Ceratodon purpureus,
Hygroamblystegium varium, Hypnum cupressiforme, Leskea polycarpa, Orthotrichum pumilum.,
Platygyrium repens, Pohlia nutans, Ptychostomum moravicum, Pylaisia polyantha, Schistidium
apocarpum, Syntrichia ruralis.

Ha oronenux rpyHTax y Micusx, sSiki He BUTONTaHI, IEpEeBaKatOTh Taki BUIM: Fissidens
taxifolis, Atrichum undulatum, Bryum caespiticium, Pohlia nutans, Plagiomnium undulatium,
Rhizomnium punctatum. Tlonpu CTEXKHU 1 Ha 3rapulliax TpaIuioTecs Funaria hygrometrica,
Bryum argenteum. Buan kam’SHUCTUX CyOCTpATIB, Y TOMY YHCIIi aHTPOIIOTEHHOTO MOXOKSHHSL:
Marchantia polymorpha, Barbula unguiculata, Bryum argenteum, Encalypta streptocarpa,
Bryoerythrophyllum recurvirostrum, Didymodon rigidulus, Tortula muralis, T subulata,
Grimmia pulvinata, Bunu pony Orthotrichum. 3a CIPUSATINBAX YMOB, HaCaMIIEpe], BOJIOTOCTI Ta
HAHECEHOTO IPYHTY, Ha KaM SHICTOMY CyOCTpari MOXYThb Tpamisitucs Hyphum cupressiforme,
Pylaisia polyantha, Brachythecium salebrosum, Plagiomnium cuspidatum. Ha rauniit nepesuHi,
sKa B MICBKMX yMOBaX TPAIUIIETHCS HEYACTO, 30KpeMa Ha IMEeHbKaX, MOCENsoThes: Dicranum
montanum, Orthotrichum affine, O. pumilum, Leskea polycarpa, Pseudoleskeella nervosa,
Amblystegium serpens, Hyphum cupressiforme, Pylaisia polyantha.

EmidithHi MoxomoaiOHI B ymoBax mapkiB JIbBoBa 3HalifieHI Ha pI3HOMaHITHHX BHAAX
nepeB: Fraxinum excelsior, éudax poody Acer, Populus nigra, Tilia cordata, Quercus robur, Q.
rubra, Robinia pseudoacacia. Haiinommpeninmmu € Amblystegium serpens, Pylaisia polyantha,
Platygyrium repens, Orthotrichum pumilum, Ptychostomum moravicum, Brachytheciastrum
velutinum.

O6crexxytoun CKHUITIBCBKHH JTiCOMapK, Ha KOpi JEpeB BIIEpIIC BUSBIIN HOBHH IS
obnacti Bux Dicranoweisia cirrata (Hedw.) Lindb. — neBucokuit (1o 20 MM) akpoKapIHUI MOX
y ONHCKYYHX, 3€€HUX UM KOBTO-3€JICHUX ITy4Kax a0o NepHUHAX, AKi B CyXOMY CTaHi CHIIBHO
KyuepsiBi. Pocte Ha cToBOypax nepeB, THWIIIN JIepeBHHI Ha MOYATKOBiM cTaiii po3kiany. Bua
TPAIUISETHCS TAKOXK y MicTax €Bponu i [liBHIYHOT AMepuKH.

Tumyw V., Kit L., Bpona A., Aymuu O., Januauk P.
300IUIAHKTOH O3EPHOI EKOCHCTEMU B ITAPKY «3HECIHHSI» (M. JIbBIB)

1234 JTvgiecokutl Hayionanbrull yHigepcumem imeni Isana @panka
syn. I pywescokozo, 4, m. Jlvgis, 79005, Yxpaina
e-mail: aks_dum@ukr.net, uluana.tymush@gmail.com
S Hayionanvhutl nicomexiynuil ynisepcumem Yxpainu
8yn. Koounancwroi, 3, m. Jlvsig, 79005, Vrpaina
e-mail: druslana@ukr.net

Tymush U., Kit I., Broda A., Dumych O., Danylyk R. ZOOPLANKTON OF THE
LAKE IN “ZNESINNYA” PARK. The state of the park lake was researched by bioindication
method using zooplankton development. The research of two lake biotopes with different level of
contamination showed that zooplankton community gives adequate response to water pollution.

O3sepa HayekaTh 710 BOKIMBUX €JIEMEHTIB MPUPOTHUX JIaHAmadTiB ypboekocucreMm. Bonn
OepyTb y4acTb y peryJsii BOJHOTO CTOKY, CIIPUSATINBO BIUIMBAIOTH HAa MIKPOKIJIIMAT MPUOEPEKHNX
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TEPUTOPiil, y HUX CTBOPIOETHCA CHEeNU(IYHE CEPEIOBHINE IS )KUTTS TiIPOOiOHTIB, SKi OEpyTh
HAWaKTHBHINIY y4acTh y (YHKI[IOHYBaHHI Ta €BONIOLIHHOMY PO3BHUTKY BOIHUX E€KOCHCTEM, Y
TOMY YHCJIi i Y IpoLiecax CaMOOYHIIECHHS BOJIH, IO OCOOJIMBO aKTyaJIbHO 338 YMOB 3a0pyIHEHHS
BomHOTO cepenosumia (Axymxo, Jlomyx, 2011). Came Tomy mociimKeHHS 010THIHOI CKIIaJ0BOI
JICHTHYHUX €KOCUCTEM SIK IHIIMKATOpa IXHBOTO CTaHY, € BAKINBUM €TalloM MOHITOPUHTY BOZHOTO
CepeIoBHILA.

JocnimKeHHs BECHIHOTO 300IUIAHKTOHY B 03epi MapKy «3HeciHHD» (M. JIbBIB) 31iHiCHIOBATN
y kBiTHI-TpaBHi 2019 poKy 3rigHO i3 3araJbHONPHIHATUMH Yy TiIPOEKONOTii METOTUKAMH Ha
JIBOX IUITHKAX o3epa: y 010Tomi 3 MiIlaHNM THOM Ta Ha 3a0pyAHEHil MiJSMHII, A€ 30CePearIocs
moOyTOBE CMITTSI.

300ITaHKTOH Y JOCITIKYBAaHHUHA TIepiox HamiuyBaB 14 BHIBA TUTAHKTOHHUX OPTaHI3MIB:
4 BuIM Hanexau 10 kiacy Rotatoria (29 % Bin 3arainpHOTO Ymcia BHIIB), 6 BUIIB (42 %) —
1o pakononionux niapsny Cladocera, 4 Bunu (29 %) — no paxononi6uux psgy Copepoda.
Bcranosneno, o Ha 3a0pynHeHiH AUSHII 03epa TPAIUIIETHCS OiIbIIe MPEACTaBHUKIB HIKINX
pakiB — BECJIOHOTMX 1 TUUISICTOBYCHUX, IJIS SIKMX 3apocTi Makpo(iTiB — 3BHKJIE CEpEOBHIIE
ICHYBaHHsI, TO/I SIK Ha JUISHIN 3 MII[AHAM JTHOM — Ol KOJIOBEPTOK. [HIeKke momiOHoCTI (3a
ChOpEHCEHOM) TaKCOHOMIYHOIO CKJIaAy 300IIAHKTOHY IOCTIMKYBaHMX OIOTOIIB CTAaHOBUB
35 %, 110 € HU3bKUM 3HAYEHHSIM 3 OIVISILY Ha Te, 1110 MOPIBHIOBAJIMCS YIPYOBAHHS 300INIAHKTOHY
onHiei BomorMu. MOXKITUBO, 1€ € CBIAUYEHHSIM TOTO, IO €KOJOTidHi YMOBH y BOAOIMI iCTOTHO
BIZIPI3HSIOTHECSA 1 OKpeMi BHIW NPHUB’S3aHI O JOKAIGHUX YMOB JOCHIDKEHHX Tigpo0ioTOmiB.
JlomiHaHTOM BHCTyMAaB TUDIICTOByCHH padok Simocephalus vetulus O.F. Miiller, mormysmist
SIKOTO Ha 3a0pyIHEHIN MUISHIN BUSBIIIACS HabaraTo YHCICHHIMION 1 CKiIaganacs 3 0COOHH, sIKi
MaJH OiTBIN PO3MIpH, HiJK PO3MIPH THX CaMHX MPEICTABHUKIB BHIY, alle Ha JIULTHIN 3 MIaHIM
JTHOM 0€3 POCIMHHOCTI.

KinpkicHi MOKa3HWKHM JWHAMIKU IOCTIIKEHHUX TAKCOIICHIB ITOKa3ylTh, IO 3arajbHa
YHCEJBHICT 300TUIAaHKTOHY Y BECHSTHHH Iepion B 03epi «3HeciHHs craHoBmiIa 2200-11750 exs./
M? (minsHKa 3 mimaHuM gHoM) i 7115,2-16492 ex3./m* (3a0pyanena ainsHka). Maibke BTpUUi
OLUIBIII Cepe/IHI TOKA3HUKY Ha JPYTiil JUISHII 03epa CBiq4aTh, IO JUI 300IUIAHKTOHY HAasIBHICTh
DKl (30KpeMa PO3YMHEHOi OpraHiyHOi PEeuOBHHM) € OJHHUM i3 BU3HAYAIbHHX YHHHHKIB IS
iXHBOro (yHKIIOHYBaHHS. UHCENbHICTh 300IUIAHKTOHY, 3TiHO 3 HOPMATUBAMH OI[IHKH SKOCTI
MTOBEPXHEBUX BOJ, XapaKTepu3yBajlach SIK HM3bKa 1 BiAmoBimana 2 kareropii SIKOCTI BOIH,
sIKa 3a TPOoQHiCcTIO KiIacupikyBanack Sk Me30TpodHa. 3araibpHa 6iomMaca 300IUIAHKTOHY 03€pa
«3HECIHHs» Ha TUIAHIN 3 MHIMAHAM JHOM craHoBmia 29,1-44,6 Mr/m3, 3a0pymaHEHO! TiNSHKA —
50,1-51,8 mr/M>. 3a mokasHUKaMHu GioMacH PO3BHUTOK 300ILIAHKTOHY OYyB JyXe HH3BKHM Ha BCIiX
JUSTHKaX JOCIiKYBaHOT BOAHOT €KOCHCTEMH.

3rifHO 3 BCTAHOBJICHMMH 3HadeHHsAMH iHnekcy I[lantne-Byka, mokasHuku campoOGHOCTI
BOJIOIMH NepeOyBali y MeKax Me30CarnpoOHO1 30HH; TUISTHKA 3 TIIIAHUM THOM XapaKTepu3yBaJlacst
SIK JOCUTD YNCTa, Me30eBTpOdHa, ’-Me3ocanpobHa (I knac sxocti Boau); 3abpynHeHa IUITHKA
Oyra MaJi03a0pyIHEHO0, eBTPOdHOI0, B’ -Me30canpooHoro (111 kmac skocti Boam).

Xumun O., Kanpycs 1.

BIUIMB IHBA3IMHOI'O COCHSKA HA KOPIHHUN TAKCOLEH KOJIEMBOJI
T'PABOBOI BYUMHU BUHHUKIBCHKOI'O JIICY B OKOJIMLISX M. JIBBOBA
Jlvsiecokutl nayionanvnull ynieepcumem imeni leana Opanka
eyn. Cakcazancvroeo, 1, m. JIvsis, 79000, Yxpaina
e-mail: olha.khymyn@Inu.edu.ua

Khymyn O., Kaprus’ I. INFLUENCE OF INVASIVE PINE ON THE ABORIGINAL
ASSEMBLAGE OF COLLEMBOLA HORNER PUMPKIN OF VINNYKIVSKY FOREST IN
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THE VICINITY OF LVIV. The comparative analysis of the structure of Collembola assemblage
in the root phytocenosis of beech and invasive of black pine in the territory of Vynnykivsky For-
est Park was carried out. The taxonomic and ecological structures of the Collembola beech popu-
lation under the influence of the invasion of black pine, which is a highly invasive plant species
in the study area, are described.

KirouoBuM  akTopom TpaHcoOpMAaIlii TPUPOIHUX EKOCHCTEM BH3HAHO O10JOTidHI
igBa3ii. BOHM € OmHI€I0 3 NPHUYWH, SKi HETAaTUBHO BIUIMBAIOTH HAa OIOTHYHE PO3MAITTA.
Henocrarne BuUBYeHHS MeXaHi3MIB 1 HAaCIIi/IKiB IPOLECIB IHTPOAYKIIII Ta Oi0iHBa31H 3arpOXKyIOTh
HECTIPOMOJKHICTIO 3an00irTH 1iit mpoOiiemi y MaitlOyTHEOMY, 1110 MOXKE TPU3BECTH JIO TTOPYIICHHS
PErYJISITOPHUX MPOLECIB Y EKOCHCTEMAX.

Peaxuii »kuMBUX OpraHi3MiB, MOMYJISIIA BHUIIB 1 iXHIX TaKCOLEHIB Ha BIUIMBH Pi3HUX
€KOJIOT1YHMX YNHHHUKIB PO3IVISIAIOTH SIK IHIMKATOPH CTaHy eKocucTeM. ToMy JiJIst OL[IHKH BILJIUBY
3aMiHM KOpiHHOTO enudikaropa IepeBOCTaHy Ha IHBa3idHMHA OOpaHO TAaKCOLEH IPYHTOBUX
KOJIeMOOJI, KU € Haa3BHYaiiHO iH(pOpMATHBHUM 00’€KTOM s 300iHmuKarlii. Komembomn —
KJIaC IPYHTOBHX YICHHCTOHOTMX TBAapHH, SIKI XapaKTEPU3YIOThCS BEIMKUM TaKCOHOMIYHUM i
EKOJIOTIYHUM PO3MAITTAM 1 € BOKIMBAM YHHHUKOM IPYHTOTBipHHX mporieciB (Kampycs, 2015)

JocnimKkeHHsT 3MIHH OCHOBHHX TIapaMeTpPiB €KOJIOTiYHOI CTPYKTYPH KoJIeMOOJ KOpiHHOI
rpaboBoi Oyunan (Carpineto-Fagetum caricosum (pilosae)) i BIUIMBOM 1HBa3ii COCHH YOPHOL
(Pinus nigra) TIpOBOAMIN HA TEPUTOPii BUHHUKIBCHKOTO JIICOBOTO MApPKY.

[IpoananizoBano naHi, 310paHi y BecHsHUH 1 ociHHIN nepiogn 2020 poKy cTaHIapTHUMH
I'PYHTOBO-300JIOTTYHUMH MeToiamu jociipkenb (I'misipo, 1975). B pesymsrari mpoBeneHoi
pobotu BusiBieHO 58 BuAIB KoseM0od, siKi HanexaTh 10 13 poauH i 34 poxuis.

Y nocmimxeHoMy ¢iTorieHo31 rpadoBoi OyunHHU BusiBIeHO 43 Buam y 2 cepisx i3 20
IPYHTOBUX Mpo0, 31 cepeaHbor0 HIbHICTIO 19,4 THC.0Cc./M?%. Y (iTOlEHO3]1 COCHM YOPHOL
BUsIBIIEHO 46 BUIIIB, IPOTE, HA BiJIMiHY BiJl KOPIHHOI rpaOoOBOT OyYMHH, IIIIBHICTh TYT HUXKYA 1
CTaHOBUTH 16,8 THC.€K3./M2.

BumoBe 6ararcTBO OKpeMHX PpOAMH Ta pOAIB KOJIEeMOON y IOCIHIIKEHHX JICOBHX
(iTorieHO3axX MPaKTHYHO CXOXKe: AoMiHye poawHa Entomobryidae, sika Bxtrogae 10-11 Buais, Ta
ponman Isotomidae i Onychiuridae — B cepenapomy 1o 6 BuziB. [aaekcu po3maitts LllenHOHA
ta CiMIICOHA JJIS TaKCOICHIB KojlemOon TpaboBoi OydMHH Ta COCHSKAa MArOTh IMPHOIU3HO
OJIHAKOBE 3HAYEHHS, [0 O0OYMOBIICHO NOKa3HUKOM 3arajbHOT0 BHJIOBOIO OararcTsa Ta CyMapHOl
yucensHOCcTi (H'=2,5 st rpaboBoi OyunH i 2,7 — au1st cocHsky; 1-D = 0,9 — nist 060x GioTormiB).
[Toka3HWKKM BHPIBHAHOCTI HaceJeHHs Ili€l Ipynu MeAoO0iOHTIB y MOCITILKEHHX (iToleHO03aX
e mamumu (0,3 — 0,7 oaumHMIB), MO BiNOOpaka€ BHYTPINIHHOLEHOTHYHY KOHTPACTHICTBH
eKxoJyorivHuX ymoB efadorormy. Ingexc beprepa-Ilapkepa Bka3ye Ha HU3bKUI piBEHb JOMiHYBaHHS
HauucneHnimoro Buny (0,2 st 060x QiToneHo3iB).

Cepen OI1O0TOMHMX TPyl BHIIB 3a ITOKa3HUKOM BIJHOCHOIO BHJIOBOrO OararcTpa
NepeBaXKalOTh EBPUTOIIHI, JIICOBI Ta Jico-1y4Hi (hopMu (€BpUTONMHUX y TpaboBiit OyumHi — 37,8
%, y cocHsky — 52 %, micoBux — 40,8 % 1 25,8 % BiamoBiaxo i mico-myunnx 13,6 % Tta 15,9 %
BiJMTOBITHO).

Pesynpraru mpoBemeHIX IO CIiKEHb BIUTUBY iHBa311 COCHI 9OpHOI Ha KoJeMO0IH rpaboBoi
OydnHH JEMOHCTPYIOTh HE3HauHI Ta HeKaTacTpo(iuHi 3MiHH CHHEKOIIOTIYHOI CTPYKTYpH
TaKCOLIEHY Mi€l TPyNHu MeI00i0HTIB, MO MOXKe OyTH IMOB’S3aHO 3 OCOONUBOCTSAMH IPYHTOBOTO
CepeNoBHUINA, SKe TOM SIKIITY€E BIUIMB 30BHIIIHIX €KOJOTIYHMX (DAaKTOpiB Ha I'PyHTOBY OioTy i 3
HEJIOCTaTHIM YacOBUM IIEPioJIoM ISl 3MiHM efadidyHuX YMOB KOPiHHOI rpa®oBoi Oy4MHH Mij
BIUIMBOM 3aMiHHU eudikaropa IepeBOCTaHY.
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®ITOCTUMYJIIOIOYA M1 AHTUBAKTEPIAJIBHA /111 HAHOKPEMHIIO
HA AESKI T'OJIOHACIHHI POCJIMHN
Hayionanenuii nedacoziunuii ynisepcumem imerni M.I1. /[pacomanosa
eyn. [lupoeosa, 9, m. Kuis, 01601, Yxpaina
e-mail: anna.megalin@ukr.net
Tsurpanova A., Megalinska G., Danilenko E. PHYTOSTIMULATIVE ACTIVITY AND
ANTIBACTERIAL EFFECT OF NANOSILICON ON SOME SPECIES OF HOLON-SEED
PLANTS. In this research, we studied the effect of different concentrations of nanosilicon on
seed germination energy of gymnosperms such as: Picea abies L., Pinus nigra subsp. pallasiana
(Lamb.) Holmboe and Ginkgo biloba L. There we have been experimentally proven that the con-
centration of nanosilicon 0.035-0.07 % has a phytostimulating effect, also it inhibits on the devel-
opment of phytopathogenic bacteria: Agrobacterium tumefaciens and Pseudomonas fluorescens.

AKTyaJbpHOIO MPOOIEMOO JIICIBHUIITBA € BiJHOBJCHHS JIICOBOIO IMOKPOBY, JETrpalalliro
SIKOTO BUKJIMKAIOTh aHTPOIOT€HHI YHHHUKHU PI3HOTO MOXO/KEHHSL.

Jnst Ounbln e(eKTUBHOTO BiAHOBJIECHHS JICOCTaHY NOTPIOHO BHPOBaKYBaTH HOBI
TEXHOJIOTI] MiJrOTOBKH CaJMBHOrO Marepiany. [lepcreKTHBHMM IpenapaTtoM TyT Moxe OyTH
HaHOKpeMHiH. Y jiteparypi BiACyTHI JaHi 11040 €(EKTHBHOCTI BIUIMBY HAHOKPEMHIIO Ha BECh
CIIEKTp BHIB rOJIOHACIHHUX POCJINH. PoJIb rOJIOHACIHHUX SIK y TTAPKOBOMY CaJ{iBHUIITBI, TaK i B
MEIMYHIM OOTaHiIli HEOTHOPA30Bo miakpecitoBaiack (I puroprok, 2015).

MeTot0 peICTaBICHOTO TOCIIKEHHS OyJ10 BUBYMTH Pi3HI KOHLIEHTpALil HAHOKPEMHIIO Ha
€HEeprito MPOPOCTaHHS i a0COOTHY CXOXKICTh HACIHHSI COCHU KPUMCHKOI, SUIMHH €BPOIIEHCHKOT
Ta TIHKro jaBojionareBoro. J[ns BU3HAuYeHHs eHepril NMpopocTaHHA (IKCYBaJH pe3yibTaTH
IIPOPOCTAHHS HACIHHS JOCIIPKYBaHUX pocyiiH Ha 5, 7 ta 10-Ty 100y, a abCOIIOTHY CXOXICTh
BuU3Ha4yaIu Ha 15-Ty no0y. AHTHOakTepianbHy aKTUBHICTh BHM3HA4Yalll METOAOM IalepoOBUX
JIUCKIB TIONO TaKMX TECTOBUX MIKpOOpraHi3MmiB Agrobacterium tumefaciens, Pseudomonas
fluorescens 1 Bacillus subtilis.

Arpo0OakTepii BUKIHKAIOTh Y 38 BUJIIB rOJIOHACIHHUX OOPO/IaTiCTh KOPEHIB (KOPCHEBHUH paK)
(JTazapes, 2020), a Pseudomonas fluorescens moxe OyTy 30yJHUKOM BHIITY, SIK Y TOJOHACIHHUX,
TaK 1 y NMOKPUTOHAaCIHHUX pOCIMH. Y JliTeparypi oOroBoproerbesi (ApOysoBa, 2014) Takox
GiosoriyHui MeTo/1 60pOTHOU 3 OaKTEpO3aMu POCIINH, SIK 3apPaXKEHHS POCIINH aHTArOHICTHYHUMHU
MiKkpoopraHizMamu, 30kpema Bacillus subtilis.

AHami3 pe3yJibTaTiB MpPOBEAECHOTO EKCIEPUMEHTY JI03BOJISIE 3pOOUTH  BHCHOBOK:
OIITHMAJILHOIO KOHIIEHTPALI€I0 PO3YMHY HAHOKPEMHIIO Uil CTHUMYISILII eHeprii MpopoCTaHHs
y HaciHHS COCHU KPHMCBKOI Ta SUIMHU €BpoIleichkoi € koHueHTpauis 0,07 %, a s TiHKro
nBojomnareoro — 0,14 %.

AOCOJIIOTHA CXOXICTh HACIHHSI COCHM KPUMCBKOI Ha 15-Ty noOy mig Ji€to KOHIEHTpaii
0,07 % HaHOKpEeMHIIO TiABHIIYETbCS Ha 2 %, suTMHH €Bponeichkoi Ha 28,8 %, a TiHKro
JIBOJIOTIATEBOIO — Ha 59 %.

HanokpemHili BusiBisie aHTHOAKTEpialbHy aKTHBHICTH OO Agrobacterium tumefaciens,
takiPseudomonas fluorescens.Y TOM ke yac mpemnapar HAHOKPEMHIIO He JTi€ sIK aHTHOaKTepiabHU
YMHHHK Ha CIHHY Nannuky — Bacillus subtilis.

Januii Meron nepeanociBHoi 0OpoOKK HACIHHS HAHOKPEMHIEM MO)KHA BUKOPHCTOBYBATH
JUISl BUPOILYBaHHSI BHCOKOSIKICHOTO CaJMBHOTO Marepialy COCHU KPHUMCBKOI, SUTMHH 3BHYAHHO]
Ta TIHKIO [BOJIONATEBOTO B JIICOBHX 1 CaJ0BO-MIAPKOBUX TocmojapcTBax. JloBeaeHo, 1o
HaHOKPEMHIH BHUSBIIsIE aHTHOAKTEpiaJbHy 1 (ITOCTUMYIIOBAJIbHY aKTHBHICTh Ha HaCiHHS
TOJIOHACIHHMX. Pe3yabTaTti J0CIiIKeHb, JOBOAST, 1110 BUKOPHCTAHHS HAHOKPEMHIIO BUCTYIIA€E
MIEPCIIEKTHBHUM METOJIOM Yy MIATOTOBLII CaJJMBHOTO Marepiaiy.



- 148 - “Monogab i noctyn Gionorii”, JlbeiB, 19-21 kBiTHA 2021 p.
Mtuk O.

MUIIOOIOAIBHI T'PU3YHU POAY SYLVAEMUS
V TIPMPITYKOBUX BIOTOITAX HITII « THICTPOBCbKUIT KAHBMOH»

eyn. I pywescokozo, 4, m. Jlvgie, 79005, Yrpaina
e-mail: olyal235@ukr.net

Shtyk O. MUROID RODENTS OF THE GENUS SYLVAEMUS IN RIVERSIDE HABI-
TATS IN THE «DNISTER CANYON» NATIONAL NATURE PARK. The investigation of mi-
cromammals fauna in 2019-2020 in three different areas was done. On the territory of the «Dnis-
ter Canyon» National Nature Park there were discovered two species from the genus Sy/vaemus,
including wood mouse (Sy/vaemus sylvaticus) — 4 specimens (19 % of captured Sylvaemus speci-
mens and 4 % of all captured rodents) and yellow-necked mouse (Sylvaemus tauricus) — 17
specimens (81 % and 16 % respectively).

Mumononi6ui rpusynn (Muroidae) — onHa 3 HaUMCIEHHIIINX TPYI CCABILIB, Y CKIAIl
SIKOT € MPE/ICTABHUKH POJHH MHUILUHI (Muridae) xom’sikoBi (Cricetidae), Hopuresi (Arvicolidae)
ta cninakosi (Splacidae). Ilp16H1 CccaBIli poxy Sylvaemus Bxonmath no pomunu Muridae. Ha
TepuTopii Yipainu TouupeHi 4 BUIU FpI/I3YH1B LLOTO POy. 3TiJHO 3 JiTepaTypHUMH JaHUMH Ta
BIIACHUMH JOCITiKeHHAMH, Ha Teputopii HITIT «JHicTpOBCHKHI KaHBHOH» TPAILIAETHCS 2 BUAN
CHIIBBEMYCIB: MUIIAK JicoBUH (Sylvaemus sylvaticus) Ta MHIIaK >KOBTOTpynuil (S. tauricus).
Mertoro pobotn Oyn0 AOCTHITUTH €KOOIOTHYHI OCOOIMBOCTI MHIIOMOMIOHHWX TPH3YHIB POXY
Sylvaemus y npupiukoBux Oiotomax HIIIT «/IHicTpOBChKUI KaHBbHOH». BUBUEHHS BHI0BOIO
CKJIay Irpu3yHiB rpoBoawin ynpoaosx 2019-2020 pp. y npupiukoBux Oioromnax piuku J{HicTep
noomusy cena IBane-3omore (HIIIT «/IHicTpoBCchkHii KaHbiOHY). st 005Ky MikpoTepiodayHH
3aCTOCOBYBAJIM METONUKY BI/IJIOBIB IMACTKO-JIIHISIMH, BHKOPHCTOBYIOUH JKABOJIOBKH (PaOpUIHOTO
3pa3Ka, sKi BUCTABIUIH B JiHIiI0 0 10-20 mTyK y Mekxax OTHOPITHOTO Oi0TOIy Ta IepeBipsum
onuH pa3 Ha 1o0y. Ilix gac miTHIX 00MiKiB MikpoMaMadii 6yio omnpansoBano 600 macTko-1i0.

[MommpeHHs mpeacTaBHUKIB poxy Sylvaemus BHBYAIM Yy THUIOBHX HPUPIYKOBUX
exocucreMax. J[ns mocmiypkeHHsT MikpoTepiodayHH 3akiaiu 3 mpoOHi MUISHKM, BUAIJICHI Ha
pi3Hill BincTani Bix Oeperosoi iHii piuku duictep. 3a knacudikaniero EUNIS mocmimxeHHs
npoBoxmiy y Giotomax: C3.53 Euro-Siberian annual river mudcommunities / €B8po-Cnbipcbki
YTPYNOBaHHS HU3BKUX 36MHOBOJHUX OJHOPIYHHKIB Ha Mymuctux Oeperax, Ta F3.241 Central
European subcontinental thickets / LlenTpanpHOEBpOIIEHCHKI CYyOKOHTHHEHTAIbHI YarapHUKOBI
3apocri. Takox Oyiia 3akiageHa npoOHa AUITHKA Ha MEXKI I[HX O10TOIIB, IKY BBAKAEMO SKOTOHOM.

3aranom, y X0l JOCTIJDKeHHs (hayHW MHIIONONIOHMX TpH3yHIB ympogosx 2019-2020
pp. BimnoBwin 106 ocobun 4 BuaiB, cepen sAkux 21 oc. mpeACTaBHUKIB poxy Sylvaemus, 110
CTaHOBUTH puOII3HO 20 % Bix ycix BriiManuX TBapuH. KillbKicHE CIIIBBiAHOIIEHHS 000X BHIIB
CIIIbBEMYCIB Ha JOCHTIDKEHIH TepuTopii € TaKuM: MHUIIAK JicoBuid (S. sylvaticus) — 4 ocoOmHH
(19 % Bix 3aranpHO{ KUMBKOCTI MHIIAKiB Ta 4 % BiA yCiX BiAJIOBICHHX TPHU3YHIB) Ta MHILIAK
sxoBTOrpyauit (S. tauricus) — 17 ocobun (81 % ta 16 % BimnmosigHo). Po3momin Mumakis pory
Sylvaemus 1o Oiotomax € HepiBHOMIpHUM. Ha minmsHIl, ska JekuTh HailOmmkue no JHicTpa
(C3.53), umcenbHICTH 000X BUJIB CHIIBBEMYCIB € 3HAYHO HW)KYOIO, HDX Yy YarapHHKOBHX
3apoctsax (F3.241), ockiabKu 1e# THIT MiCIIEBOCTI OLTBIT XapaKTEPHUH LIS MAIIIAKIB TTOPIBHIHO 3
BIIKpUTUMH Oi0TOTIaMU. 3arajioM, BiIIOBITHO 10 OTPUMAHHX PE3YNETATIB MHUIIAK KOBTOT PYIHA
€ OUTBII YKMCIEHHUM BUAOM y TpupiukoBuX OioTomax [lHicTpa, amiX mumrak micoBui. lle,
HaliMOBIpHillIe, TOB’53aHO 3 LIMPIIOI0 EKOJIOTIYHOO HIILIEI0, IPUTAMAHHOIO 1IbOMY BHJIOBI.

Jarosiewicz A.

LONG-TERM TRENDS IN WATER QUALITY VARIATIONS IN THE SELUPIA RIVER

Institute of Biology and Earth Science, Pomeranian University in Stupsk
22b, Arciszewskiego st., 76-200, Stupsk, Poland
e-mail: anna.jarosiewicz@apsl.edu.pl
The good ecological status of water has been the main objective of the long-term water
management strategy in Poland. Recognizing close interdependencies existing in the river basin —
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river — coastal waters — the sea is the key for sustainable and integrated management of surface,
ground, and coastal waters.

Water quality in Poland, as well as in other Central and Eastern European countries, has
been significantly impacted by political, and consequently economic changes occurring since the
late 1980s. The most important changes took place in the agricultural production sector and in
the municipal sector, including, in particular, wastewater management. Moreover, the increase
in financial outlays for fixed assets serving environmental protection influenced the changes in
water quality.

This paper analyzes the long-term changes in nutrient concentrations in the Stupia River
in response to economic changes that took place between 1988 and 2018. The Stupia River is
one the largest Polish coastal rivers. The total length of the river is 138.6 km. The river’s basin
(1623 km?) is covered by arable land (about 50 %), forests (about 44 %), and meadows and
pastures (about 6 %). The river is characterized by relatively low ranges of flow variability —
about 14.5 m®. The Stupia River is a direct receiver of sewage from 3 mechanical/biological
wastewater treatment plants, the receiver of runoffs from fields and fish farms, and from villages
without a wastewater collection system.

The following nutrient forms were analyzed: total nitrogen (N ), nitrates (N-NO,),
ammonium (N-NH,), nitrites (N-NO,), total phosphorus (P, ), and phosphates (P-PO,). Average
annual nutrient concentrations were used.All data analyzed were obtained from official sources.
They were collected within the surface water monitoring programme of the Inspectorate of
Environment Protection and Institute of Meteorology and Water Management.

In the Stupia River over the period of about 30 years, adownward trend in the concentrations
of all analyzed nutrient forms was observed. The mean annual P_concentration changed from
about 0.4 — 0.5 mgP dm in the late1980’sto below 0.1mgP dm™ in 2015. The concentration
of P-PO, was reduced by 70 % and changed from about 0.25 mgP dm>to 0.07 mgP dm™ in
2002 — 2015. The most visible changes in total nitrogen concentration were recorded in the
years 1988 —2002: from about 4 mg N dm>to 1.9 mg N dm”. In recent years N concentration
was about 1.8-2.0 mg N dm™. At the same time, mean concentrations of ammonium nitrogen
decreased ten times, from about 0.6 — 0.8 mg N dm™ to about 0.07 mg N dm™. The decrease in
the concentrations of N-NO, was less dynamic but statistically significant, changing from 1.3 mg
N dm™ to about 1.0 mg N dm™. Additionally, during the last 30 years,the N_/P _ ratio increased
significantly. The average weight of the N/P ratio changed from about 8—10 in 1989— 990 to about
18 in the last years of the study period. The increase of N/P value indicates improvement in the
ecological status of studied rivers.

Correlation analyses indicate that significant reduction in point emission of nutrients and in
consumption of organic fertilizer played an important role in the change of nutrient concentration
in the studied river.

Kurhaluk N.!, Tkachenko H.!, Hetmanski T.2, Wlodarkiewicz A.3, Tomin V.

HEAVY METALS IN FEATHERS OF PIGEONS (COLUMBA LIVIAF. URBANA)
FROM THE POMERANIAN REGION (NORTHERN POLAND)

!Department of Biology, Institute of Biology and Earth Sciences
Pomeranian University in Stupsk, Poland
’Department of Earth Sciences, Institute of Biology and Earth Sciences
Pomeranian University in Stupsk, Poland
SDepartment of Physics, Institute of Science and Technology
Pomeranian University in Stupsk, Poland
22b, Arciszewski Str., 76-200 Stupsk, Poland
e-mail: tkachenko@apsl.edu.pl

The feral pigeon (Columba livia f. urbana) occurs in larger cities on almost all continents
of the world (Johnston and Janiga, 1995). Its nesting colonies are often concentrated in the center
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of towns and cities (Sacchi et al., 2002), and feeding communities are observed even in places
with heavy traffic. Recent studies conducted by Hetmanski (2007, 2011) indicate that the pigeon
is a sedentary species, as the birds do not migrate from the city to other localities and show great
attachment not only to the location but also to one breeding colony. The dispersion of urban
pigeons to other breeding colonies within one city occurs only in young birds, and this feature
disappears completely in adult individuals (Johnston and Janiga, 1995; Baldaccini et al., 2000).
This feature makes pigeons very good indicators of the pollution of the urban environment, as
birds accumulate various harmful substances from a specific area of the city in their bodies, most
often in the vicinity of the breeding colony (Lodenius and Solonen, 2013; Cui et al., 2013; Cui
et al., 2016; Gruz et al., 2019). The strong philopatry towards their feeding and breeding sites
is an advantage in monitoring studies, as it allows investigation of the difference in the level of
pollution occurring in different districts of the city (Dauwe et al., 2003).

Heavy metals have been shown to accumulate in kidneys, liver, blood, feathers, eggs, and
bones (Mateo and Guitart, 2003; Deng et al., 2007; Jayakumar and Muralidharan, 2011; Farahani
et al., 2015; Zarrintab and Mirzaei, 2018; Gruz et al., 2019). 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).

The current study aimed to assess the influence of varied environmental-induced stress on
pigeons living in different contaminated areas (Szpggawa and Stupsk, Pomeranian Voivodeship,
northern Poland). The main goals of the study were to determine whether the metal contents differ
between soil and feathers of pigeons living in areas with different levels of anthropopressure.

The research was conducted in the Stupsk and Szpegawa located in the Pomeranian
Voivodeship, northern Poland. Stupsk (N 54° 27 57.681” E 17° 1’ 50.366”) is a city with 90
thousand inhabitants located in the central part of Pomerania. In the central part of the city is the
Old Market, a recreational and tourist center. At the same time, the Old Market has been a feeding
ground for the largest flock of the urban pigeon (Columba livia f. urbana) with above 300-400
individuals for many years. The first pigeons appeared in this town in the 1980s. The area where
the urban pigeons feed is partly paved; the soil for the urban vegetation has been brought from
the neighboring agricultural areas.

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 80° 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).

Surface soil samples were collected from both sites to analyze the heavy metal content
in the soil from which pigeons pick up gastroliths. In Stupsk, 4 soil samples (each sample was
analyzed in 3 replicates) were taken from the Old Market square, where the largest flock of
pigeons is located. In Szpeggawa, 4 soil samples (analysis of each sample was carried out in 3
replications) were taken from an area between farm buildings where the birds receive food and
water. We also sampled feathers from 5 adult birds (minimum 1-year-old) in each place. Contour
feathers were taken from the birds’ backs.

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 SciSps X-200 from SciSps, Inc., was used for
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the 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. The apparatus is factory calibrated with 37 standard elements including all measurable
pathfinders. The X-ray fluorescence hyperspectral data were processed using PyMca 5.1.3 (Solé
et al., 2007) and Datamuncher (Alfeld and Janssens, 2015) software. The device software uses
either standard methods such as basic parameters for the spectra of the given elements (we used
this method in our measurements) or user-generated empirical calibration curves to relate the
X-ray spectrum to the element concentrations.

The basic statistical analysis (significance of regression slopes, analysis of variance for
significance between the localities and between tissues for metals, distribution testing) was
done using the STATISTICA 13.3 package (StatSoft, Krakow, Poland). The data were tested
for homogeneity of variance using Levene’s test of equality of error variances. Normality was
checked by the Kolmogorov-Smirnov test.

The metal content in the soils in the areas studied differed significantly, i.e., a statistically
significantly higher level of elements was observed in Szpegawa compared to the results obtained
from the Stupsk soil. This allowed us to classify this area as contaminated (Polluted area) since
the level of metals except for Si, Ni, and Cu was statistically higher compared to the data from
the Stupsk area. In the soil samples from Szpggawa, 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 Stupsk (Non-polluted area).
The lead level was fivefold higher in the soil from Szpggawa. In the case of such metals as Zn, Zr,
and Si, significantly higher levels were observed in Stupsk than in Szpggawa.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 next stage of our research was to determine metal levels in the feathers of birds living
in different areas. The content of elements in pigeon feathers was ambiguous. Pigeons from the
polluted area had statistically significantly higher levels of Si and Pb in their feathers as well
as low levels of Fe, Cu, and Zn compared to those from the Stupsk area. The analysis of metal
content in the soil and feathers of birds showed different results, but since the lead content in
both soil and feathers was significantly higher, we suggested that there were alterations in the
metabolism of birds caused by the pronounced lead accumulation.

Fe, Cu, and Zn levels were higher in feather samples of pigeons from the non-polluted
environment than in the polluted area. Probably, the differences between arecas may be due to
differences in geochemistry between the sites, because data on Zn in the soils support it. On the
other hand, Fe levels in soil samples were higher in a polluted environment, while Cu levels
were statistically non-significant between areas. Iron is an essential element for several crucial
processes, i.e. hemoglobin and myoglobin transport, storage of oxygen in mammals, electron
transfer support in a variety of iron-sulfur protein or cytochrome reactions, activation, and
catalysis of a wide range of reactions (Sanchez et al., 2017). On the other hand, excessive Fe
accumulation (hemochromatosis) in tissues has been manifested by cellular necrosis and fibrosis,
often with associated functional changes in the liver, the heart, and endocrine tissues related
to increased prevalence of infections, neoplasia, hepatopathy, cardiomyopathy, arthropathy,
endocrinopathies, and neurodegenerative disorders (Whiteside et al., 2004).

Stec M., Astel A.
PHARMACEUTICALS — HEALTHY ORGANISM AND SICK ENVIRONMENT

Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
22b, Arciszewski Str., 76-200, Stupsk, Poland, e—mail: marcin.stec@aps!.edu.pl
The pharmaceutical industry is one of the fastest-growing industries characterized by
high resistance to market fluctuations. The value of the pharmaceutical industry in the world is
estimated at over USD 1 trillion (Department of Strategy and International Analysis, 2019). The
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main markets for the pharmaceutical industry are the United States (28 % of global turnover),
the European Union (15 %), and Japan (12 %) (Pharmaceutical and Biotechnology Sector in
Poland, 2011), where the recipients of pharmaceutical products are pharmacies, hospitals and
health centers. A growing group of buyers is single consumers who use a wide range of over-the-
counter drugs, the so-called OTC. An important group are also veterinary offices and industrial
and agricultural farms (Zajac et al., 2012; Deziel, 2014; Zembrzuska et al., 2014).

According to the law, pharmaceuticals are substances or a mixture of substances
administered for the treatment or prevention of human and animal diseases, for therapeutic
diagnosis, or the restoration, improvement, or modification of physiological functions of the body
through pharmacological, immunological, or metabolic effects (Baranowska, 2010).

Although the therapeutic doses of a pharmaceutical agent are small, the upward trend
in the global use of pharmaceuticals has significantly contributed to their presence in the
environment (Gerrity and Snyder, 2012; Arnold et al., 2014). The main sources of pharmaceutical
contamination include drug companies, hospitals, households, veterinary surgeries, and livestock
farms. Pharmaceutical residues and their metabolites end up in wastewater treatment plants,
where they are not completely removed in biological processes. Together with treated sewage,
pharmaceuticals go to surface waters. The source of pharmaceuticals in the environment may
also be surface runoff from livestock farms, farmlands fertilized with animal manure, and direct
application of some therapeutic agents (e.g. antibiotics) to waters (e.g. fish farms) (Felis et al.,
2006; Sosnowska et al., 2009; Kummerer, 2010; Nair, 2012; Szymonik and Lach, 2012; Deziel,
2014).

The main danger of pharmaceuticals in the environment is that they are designed to
maximize their biological activity at low doses and target specific metabolic, enzymatic, or
cellular mechanisms (Gerrity and Snyder, 2012; Vasquez et al., 2014). Therefore, pharmaceuticals
delivered to the environment may modify the basic life processes and behavior of aquatic
organisms, leading to the disturbance of biodiversity and the balance of aquatic ecosystems
(Zateska-Radziwilt et al., 2013). Moreover, pharmaceuticals are relatively stable, pseudo—
persistent, and lipophilic (log Kow>3) compounds. Due to these properties, pharmaceuticals or
their metabolites can bioaccumulate in aquatic and terrestrial ecosystems (Ternes et al., 1998).
Among the many classes of pharmaceuticals, antibiotics, antidepressants, nonsteroidal anti-
inflammatory drugs (NSAIDs), f—blockers and hormonal agents are the greatest environmental
concern (Besse et al., 2010).

The residues of pharmaceuticals in the environment are determined using chromatographic
methods. The methodology includes sample pretreatment by solid-phase extraction (SPE)
followed by analytical determination by high-performance liquid chromatography (HPLC)
using a diode array detector (DAD) and a fluorescence detector (FLD). So far, the presence of
pharmaceuticals has been found in freshwater (<0.3-167100 ng-L") (Kasprzyk-Hordern et al.,
2009; Fekadu et al., 2019), untreated sewage(<1-482687 ng-L"), treated sewage (ND-97616
ng-L") (Kasprzyk-Hordern et al., 2009; Besse et al., 2010) and in aquatic organisms (0.02-2390
ng-g! in tissues and 0.055-567 ng-g! in fish plasma and bile) (Miller et al., 2018).

Unfortunately, despite the progress in analytical technology, studies determining the level
of accumulation of pharmaceuticals in various components of the environment are not common.
It is caused by a lack of appropriate legal regulations and the lack of international standardization
of analytical methods.
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Zhulenko V., Sheremeta R., Hedziuk V., Krempa K., Shydlovskyy I. THE RESEARCH
OF A COMPOSITION OF THE WINTER AVIFAUNA IN CITY AGGLOMARATIONS OF
CHERKASY AND LVIV REGIONS. It is important to make systematical research of the winter
avifauna on the territory of city agglomerations of different levels in a period of active anthro-
pogenic environmental transformation. Birds tend to migrate to settlements from more common
territories during the winter. That is why the research of their spread on the territories of city ag-
glomerations gives an opportunity to get data about levels of synanthropy of some of the species.

[TpoBeneHHs cUCTEMAaTHYHHX JOCIIKEHb 3UMOBOI OpHITO(ayHH Ha TepUTOPil MiCHKUX
amoMepaniii pi3HMX pIBHIB y 4Yac aKTHBHOI aHTPOIOTEHHOI TpaHcdopMarii cepenoBHIIa,
€ BaxmBAM. OCKUTBKH TiJ 9ac 3WMIBJII NMTaXW CXWIBHI O KOYiBelbh Yy HAceJCHi MyHKTH i3
OiNIbII 3BUYHMX ISl HUX TEPUTOPIH, MOCIIKEHHS iXHBOTO MOLIMPEHHS HA TEPUTOPii MiCHKUX
aroMepariii 1acTh MOXJIUBICTh OTPHMATH JIaHI PO PiBEHb CHHAHTPOITI3allii OKpEMUX 13 HUX.

Hamu oOpano 4 wmiceki amomepamii y ABOX oOmacTsax YKpaiHH, SIKi PI3HIINCS SK
3a IUIOMIEI0, TaK 1 3a reorpadiYHUMH OCOOMMBOCTAMH, IIO A0 MOXIHUBICTH JOCITIIUTH
OPHITOJIOTIYHI YIpYNOBaHHs, IIPHYPOYEHi 0 Pi3HUX THIIIB OiOTOIIB, SIKi 3a3HAIM PI3HOTO PIBHSA
AQHTPOTIOTEHHOIO BIUTMBY. J[is 300py MaHMX 3aCTOCOBAHO MOMU(IKOBAHHA METO HETIHIMHUX
tparcekT /=100 m. [Tporarom 3umoBoro nepioxy 2020\21 pp. Hamu npokiaaeHo 2250 TpaHCEKT
3araJlbHOI0 MPOTSKHICTIO 225 kM. TakuM YHHOM MH OTPUMYEMO JaHi 3 BUCOKOK PO3IIIBHOIO
3[aTHICTIO, 1[0 AaCTh MOXJIMBICTh NPOCTEKUTH MOUIMPEHHS THX YM IHIINX BHIIB Ha TEPUTOPIi
MICBKHX ariioMeparii Ta BUSIBUTH piBEHb CHHAHTPOII3allii 3MMYIOYMX BU/IIB, @ TAKOX JOCTOBIPHO
3aKapTyBaTH OTpuUMaHi fJaHi 3a momomoroio QGiS, MmO CTBOPUTH HAOYHY MaIly MOIIHPEHHS
MIEBHUX BUJIIB Ha TOCIIIKYBaHUX TEPUTOPISX.

VY miii myOmikarii MU XapakTepu3yeMo OpHiTO(ayHy 3a KaTeropisiMu IPHPOI0OXOPOHHOTO
crarycy. [IporsiroMm mepiony aociikeHb HaMu 00JIiKOBaHO 74 BuM, i3 HUX 3aHeceHO g0 UKY
Taki: copokonyx cipuit (Lanius excubitor) - piakicHui#t, opnan-6inoxsict (Haliaeetus albicilla) -
piakicanit, roronb (Bucephala clangula) - pinkicHuii, coBa moBroxBocta (Strix uralensis) -
HEJI0CTaTHBO BiIOMUM, IyHb 00BN (Circus cyaneus) — piiKiCHHUH.

Ha tepuTopii ibBiBchKOT ariomepatii BiaMideHo 44, sxuiadiBebkoi - 31, yepkachkoi - 67,
KaHIBCBKOI - 36 BuAiB BiamoBigHo. Halfuncnennimumu Oynu: y IbBIBCHKIH armomepartii - roay0
CH3UI1, CHHHIIS BEJIUKA, TPaK; Y YePKAChKIil - TOTy0 CU3MIA, CHHULIS BEJIMKA, TPAK; Y KU IA4iBChKIH -
CHHUIIS BellMKa, ropo0elb MoJbOBHMA, ropo0enh XaTHIl; y KaHIBCbKiIH - ropo0enb MOJIbOBHH,
CHHUIIS BEJHKa, ropelb xarHiid. Jlo po3paxyHKy 4HMCENBHOCTI Ha TEPUTOPISX ariomMepauiil He
Opanu nTaxiB BOIHO-O0IIOTHOTO KOMIUTIEKCY OCKUTBKH BOHH TSXKIIOTH 10 BOIOMM, SIKi HE TTOB s13aH1
i3 caMOI0 TEPHUTOPIEI0 HACEICHUX ITyHKTIB, ajie¢ HAHYMCICHHIIINME 3 HUX OylH: y YepKachKil
aroMmeparii - KpW)KeHb; y KaHIBCBbKIH - KpeX BEJNMKHI; y JKUIAUiBCBbKIN - OaKkiaH BEJMKHH; Y
JIbBIBCBKIN - KpM)KEHb. Binblla KiibKicTh 00NIKOBAaHUX BUJIIB NITAXiB Y UePKAChKil Ta KaHIBChKIii
arioMepallisx MoB’si3aHa 3 BILTMBOM BOJIOCXOBHIIL, IO € MIiCIIeM KOHIIEHTpAIlii HABKOJIOBOIHUX i
BomHUX rrtaxiB. KpiM Toro, 6inbmie BuaiB Oyimo o01ikoBaHO Ha TEPUTOPIi arsioMepariiif 001acHOTO
PiBHSL, HIXXK palilOHHOTO, 1110 TIOB’SI3aHO 3 PI3HHUIIEIO Y TJIOMI.
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Kiyan T., Cherevatenko A., Rakhmatillaeva M., Sidorovsky S. PERCH FEEDING IN
THE SEVERSKY DONETS RIVER. This study was aimed at studying of perch food prefer-
ences. A total amount of 116 perch specimens, 297 samples from their guts and 701 samples
from hydrobiological collection were processed. Representatives of Gammaridae, Chironomidae,
Asellidae, Trichoptera, Daphniidae were mostly found in the perch diet due to the analysis. As
a result of studying of the content of the food clumps it was found that in the condition of sandy
shallow water of the Seversky Donets river perches prefer the most numerous in the biotops Gam-
maridae and Chironomidae as a nutriment.

JlocimkeHHs! BMICTY KHIITKOBO-IIUTYHKOBOTO TPAKTy PO € HE JIMIIE IUITXOM JI0 BUBYCHHS
IXHBOTO PaIiOHY, aJIe TAKOXK 1 BAXKIIMBHUM JDKEPEIOM iHPOpMAIIii oo 6araTbox aciekTiB 0ionorii
1 exoIorii pud Ta IHIIUX BOJHHUX OPraHi3MiB, y HAIIOMY BHIIAIKy — OKYHs 3BHYaiHOTO Perca
fluviatilis Linnaeus,1758.

Mertoro maHOTO AOCHTIKEHHS OYyJI0 BHBYMTH CIIEKTpP JXHUBIeHHS Perca fluviatilis 1 #ioro
KOpPMOBI TpedepeHIlii Ha pi3HUX AUISHKaX BOMOTOKIB Ta y PI3HUX PO3MIPHO-BIKOBUX TpyIax.
s nocsrHeHHS MeTH OyJ0 BUKOHAHO Taki 3aBIHaHHS: 310paHi mpobu OEHTOCY, IUIAHKTOHY Ta
emiitony; 310pano BuOipka pub i BimiOpaHo 3 HUX OKYHS 3BUYAIHOTO; y 1abopaTopii BU3HAUYEHO
JOBXKHHY TiJ1a, Bary, Bik Ta 3p00JICHO PO3THH [Ty HKOBO-KHUIIIKOBOT'O TPAKTY, BU3HAYCHO KITbKICHU
Ta SIKICHUH CKJIaJ] BMICTY LUTYHKIB. 301p Marepiairy Juis IbOTO JOCHTIPKeHHS 31HCHEHO B TIepILiii
nexani gt 2020 p. Ha ABoX mimaHux BinMinuHax piuku CiBepebkuit Jonens (49°37°15.1»N,
36°19°46.5»E Tta 49°37°23.4»N, 36°19°53.2»E), 3a 3aranbHONPUHHATHMH METOAWKAMHU
(Pomanenko, 2006). BusHaueHHs Oe3XpeOeTHHX IpOBeNHM 3a BH3HAYHMKOM (Onpenenurens
MPECHOBOAHEIX. .., 1977).

Yeporo Oyno o6pobieHo 116 ocoOuH OKyHs, CTAaHAAPTHOI NOBXHHOKO Bix 27,1 MM 1o
132,5 MM, y cepenapomMy 64,9 £20,25 mm, i Mmacoro Big 0,53 r mo 36,95 1, y cepenabomy 9,8 +£7,94
r. Y nuryHKax pu BHUsABICHO 297 pemITKiB oprai3MiB. Y TiIpobiororiqHuX mpodax 3 pigku OyIno
3araJioM BHSBJICHO i mpoaHaiizoBaHo 701 00’€eKT, mo, IMOBIpHO, HAJIEKAIIU 10 KOPMY.

3arayioMm B yrpymoOBaHHSAX pUO JOCHTIHKEHNX Oi0TOIIB BUABJICHI OKYHI BikoM 1+ 3aiimarm
JIOMIHYIOYY TTO3HIIi0 3a YuciIeHHicTio — 85,4 %, ocobun Bikom 0+ i 2+ Gymo 10,3 % Ta 4,3 %
BITIOBITHO.

VY pesynbrari BUBYEHHS BMICTY Xap4oBOi I'DYIKH OKYHS BCTaHOBJEHO, L0 y IIOMY
Ha mim@aHux BimMinuHax piuku CiBepchbkuil J[OHENb, MOMIHAHTHUMH Y PAI[iOHI BHCTYMAJH
npeacraBaukn Gammaridae (48 %) ta Chironomidae (26 %); 3Ha4HI YaCTKU y pamioHi TaKOX
manu Asellidae (7 %), Trichoptera (6 %), Daphniidae (6 %), Coenagrionidae (3 %), Cyprididae
(2 %); Cyclopidae, Coleoptera Ta Chydoridae manu gactky meHe 1 %.

3a pe3yabpTaTaMi PO3paxyHKy iHIEKCY eNEKTHBHOCTI OyJio BUSIBJICHO, IO B LJIOMY OKYHb
Hamae mepeBary mpeacraBHukamM Gammaridae, Coenagrionidae, Chironomidae # iraopye
Cyprididae, Cyclopidae, Chydoridae.

3araiom y OioTomax cepel MOTCHLIIHHINX KOPMOBHUX 00’ €KTIB KUBICHHS TAKOX dacTille
TparIIIoThes TpeacTaBHUKH Gammaridae (54 %) ta Chironomidae (34 %), mo cBig4uTH TIPO
Te, M0 B JKUBJICHHI NEPEBaXKAIOTh Ti KOPMOBI OPTaHi3MHM, SIKi Y IeW Yac HaliHTeHCHBHIIIE
PO3BHUBAIOTLCS HA Til UM IHIIN JUISHII.

AHai30M CIIEKTPIiB )KUBJICHHS OKYHSI Ha PI3HUX JUITHKax Oy/y BUSIBIICHI IEBHI BIIMIHHOCTI.
Jst omHOTO MUTKOBO/UISE XapakTepHe criBBiaHomenHs: Gammaridae 30 %, Chironomidae 20 %,
Asellidae 14 %, Trichoptera 12 %, a mis inmoro — Gammaridae 58 %, Chironomidae 28 %,
Asellidae 4 %, Trichoptera 3 %.
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Y IBOX pO3MipHO-BIKOBHMX Tpylax OKYHS € BiAMIHHOCTI y >KHBJICHHI. PO3MipHO-BiKOBa
rpyna 0+ rHagae nepesary Chironomidae (36,0 %), Daphniidae (24,0 %), Trichoptera (12,0 %) Ta
Ostracoda (12 %), 3HagHO MeHII YacTKU B parfioHi cranoBund Asellidae (4,0 %), Gammaridae
(4,0 %) ta Coenagrionidae (4,0 %). s po3mipHO-BiKOBOI Ipynu 1+ KIIIOYOBUMH OOEKTaMHU
xupieHHs € Gammaridae (50,6 %), Chironomidae (25,7 %) ta menrie npencrasineni Trichoptera
(6,1 %), Asellidae (5,7 %), Daphniidae (5,0 %), Coenagrionidae (2,7 %). Po3mipHo-BikoBa rpyma
2+ nanae nepeary Gammaridae.

Kosup 10., Cinoposcbkuii C., YTeBebkuii C.

MEPILIA 3HAXIJIKA AKBAPIYMHOI KPEBETKU
NEOCARIDINA DAVIDI (BOUVIER, 1904) B VKPAIHI

Xapxiecvkuul Hayionanvuuil yHieepcumem imeni B. H. Kapasina
matioan Ceoboou, 4, m. Xapxis, 61022, Yxpaina
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Kozyr J.. Sidorovskyi S., Utevsky S. FIRST RECORD OF THE AQUARIUM SHRIMP
NEOCARIDINA DAVIDI (BOUVIER, 1904) IN UKRAINE. On June 2, 2020, 13 individu-
als of Neocaridina davidi were found in the Kharkiv River, Kharkiv, Ukraine (49.9881169,
36.2423354). This is the easternmost record of the shrimp know so far.

Bumnesi kpeBetku (Neocaridina davidi) € ekK30THIHUMH TPICHOBOIHUMH PAKOTIOiOHIMH,
110 HaJIekath 10 poaunau Atyidae Ta moxomsts 3 ITiBnenHo-Cxinuol A3ii. KpeBeTku TUKOTO THITY,
SIK TIPAaBUIIO, IPO30pi 200 3eNICHyBaTO-KOPHUYHEBI, O/IHAK 3aBJISIKU CEJICKLIHHUM MeToAaM Hapasi
iCHy€e pi3HOMaHITHa HaJIiTpa KoibopiB ixHboro 3abapsienss (Ronald, 1999).

[IpeacTaBHUKM 1BOTO BHIY € IOMYISIPHUMH AaKBapiyMHUMH TBapHHaMH Y OaraTrbox
eBporeiicbkux KpaiHax. OJTHaK BOHH 3Hai/I€H] TAKOXX Y IPUPOAHUX BOJOMMaX: y IPUTOKAX PIUKH
Peiin (Klotz et al., 2013) i B IlonbImi B TepMiuHO 3a0pyAHEHNX KaHajax, 1o Braxaots y Onep,
(Jablonska et al., 2018). B Yropumni y piumi laiio (Weiperth et al., 2019).

BuIIHEBI KpeBETKH PO3MHOXKYIOTHCSI CTATEBUM LILISIXOM, CAMKa HOCUTD SIHLISL, TIOKH BOHH
He OyayTh TOTOBi A0 BHIYyIDICHHS. Yac iHKyOamii senb cTaHoBUTH Bif 16 mo 19 mi6. Kpeerku
POCTYTh 1 POBMHOXKYEThCS 32 KIMHATHOI Temreparypu. ExcriepuMeHTaIbHO BCTaHOBICHO, IO
BOHHM HalKpaIle po3MHOXKYIOTECS 3a Temrieparypu 28 °C, mobpe cebe modyBaroTh 3a TEMIIePaTypH
22-25 °C, ane BHABHJIOCH, IO AEAKi 0cOOMHU MOXyTh kuTH i 3a 11,8 °C. Orxe, BHIIHEBi
KPEBETKH MOXYTh PO3MHOXKYBaTHCS B TOMIpHIM KIIMaTH4HIA 30Hi, a MaiOyTHI MOKOJiHHS,
IMOBIpHO, 100pe npucTocyIoThes 1o 1ux ymos (Weiperth et al., 2019).

Hamwu Oynu 3Haiineni 2 yepBus 2020 p. 13 ocodun N. davidi B piuui Xapkis (49.9881169,
36.2423354), sixa mpoTikae B M. XapKiB i OTo4eHa OarartonoBepxoBuMH OymiBisiMu. B Ykpaini
LeH BUJ] €K30THYHHUX PAKONOAIOHNX 3HAlA€HO Briepiie. Y Miclli 3HaXiJJKH KPEBETOK TPAIUISETHCS
TpOIiuHa akKBapiyMHa pociuHa Pistia stratiotes, sika TEX NOTpamwia TyId, IMOBIpHO, 3
akBapiyMy. € BCi MIJCTaBH NPUITYCKaTH, IO 3aBISKH MOTEIUTIHHIO KIIIMaTy, 3B’SI3Ky BOIHHX
LIUISIXIB 1 JISUTBHOCTI aKBapiyMicTiB, BOHHM HOIMIMPATHCA 1 B 0ararbox iHIINX perioHax €Bpomu Ta
CTaHYTb CTIHKHAM elleMeHTOM MicleBoi (ayHu. [HpopMyBaHHS IpOMaICHKOCTI OO0 HETaTUBHUX
HACJTIZIKiB BUBUTFHEHHS aKBapiyMHHX TBapWH 1 POCIHMH y MPUPOIHI PiCHI BOJOWMH € OTHUM i3
BUPIIIATbHUX CHOCO0IB 3MEHIIEHHS PH3HKY ITOJAJIbLIOrO MOIINUPEHHS BUIIHEBUX KPEBETOK.

MapuiB M., Iukwuii 1.
IMPO WIKIJINBI BUAU (HA TTPUKITA AT XMKUX CCABLIIB)
Jlvgiscokuii Hayionanvruti ynieepcumem imeni leana Opanka
syn. I pywescokoeo, 4, m. JIvsie, 79005, Yrpaina
e-mail: marichkamartsivi@gmail.com
Martsiv M., Dykyy I. ABOUT HARMFUL SPECIES (ON THE EXAMPLE OF PREDA-
TORY MAMMALS). Here we are talking about the problem of defining the term “harmful”. We
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are considering approaches resolve the “predator-prey” conflict. We review the reasons for iden-
tifying wolves and foxes as harmful species. We are also talking about changes in the approach of
regulating the number of these predators.

3akoH Ykpainu «IIpo MUCIHBCBKE rOCIIONApCTBO Ta MOJIOBAHHS» MICTUTH CTaTTIO 33,
B SKIf iIeThcs MPO OOPOTHOY 31 «IIKIJUIMBUMI» BHUAAMHU. TaKOK TEPMIiH «IIKiITHUBHID» BUJ
nponvcanuii y JlicoBomy konekci Ykpainu Ta crirckax mkigHukiB (Bacunbes, 1973). IIpote Hige
HE BKa3aHO KPUTEPIiB, 32 SKUMH TBapUH 3aJIy4aroTh 10 AaHoro crucky (Shkvyria et al. 2018), mo
MOXKE CTABUTH Il CYMHIB IOIUIBHICTE OOPOTHOM 3 NMPECTABHUKAMU [IUX BHIIB.

OpmHUM 13 HAWNOMIMPEHINNX BHIIB «IIKiTHUKIB» € JUCHIS 3BUYalHA, MPOTH SKOI
TPUBAJIMI TEPioA BEAETbCS KaMIaHis 3 BIACTPULY, SIK Y MHCIHMBCHKOMY, TaK i B CLIBCHKOMY
rocrofapcTBi. besyMoBHO, MCHIISI CTAHOBUTH 3arpo3y, OCKIJIBKHA € OCHOBHHUM JUKEPEJIOM BipycCy
ckasy ([anunsuenko, 2016) Ta nmepeHOCHUKOM pi3HOMaHITHUX TesbMiHTIB (JIroniH, denoposa,
2017). OnHak HeraTMBHA pPOJIb LIBOTO XMXKaKa Y MHUCIMBCHKOMY Ta CLIBCHKOMY T'OCHONApPCTBI
Iyxe repebinpuieHa. Tak, JUCHI MOI0€ Ha MUCJIMBCHKI BUAN TBAapuH (3a€llb CipHi, Kypimnka
cipa, dazan), ane yacTka X KOpMiB B 11 pauioni HeBenuka (Jlymak ta in. 2006; Mapuis, 2018;
Mapuis, Jdukuii, 2019). 3araasHOBIIOMO, IO TpHBajie CIIJIbHE iCHYBaHHS XMKaKiB 1 JKEpTB
MIPU3BOANTE O (POPMYBaAHHS CUCTEMH B3a€EMOJIT «XMKaK — XXEpTBa», PU AKid oOuaBi rpynu
CTiHKO 30epiraroThCst Ha TepuTOpii criBicHyBaHHA. [lopyIeHHS Takoi CHCTEMH 4acTO IPU3BOIUTH
JI0 HETaTHBHUX EKOJIOTIYHHMX HacHiJIKiB. Takok JIMCHI 4acToO MOiAal0Th Na UIMHY 1 € OXHHMH 3
TOJIOBHUX yTHIII3aTOpiB 3arnOnux tBapuH. [1ia inaioun 3anumKky *KepTB IHIINX XMKaKiB (BOBKa
Ta pHCi) MICIIs BIIXOAY BiJl HUX TOCIOAAPIB, 3Bip BUCTYIA€ B €KOCUCTEMAX y POJIi KOMEHcaa.

[Ile oqHMM BHAOM «IIKITHUKIB» BBaXKAETHCS BOBK 3BHUYAHHUIM, J10 SIKOTO BKpail arpecHBHO
CTaBUTHCS CYCNUIBCTBO. /laHWI BWA MOTpamuB 0 CHHMCKY IIKITHHUKIB y CEpeIvHI MHHYJIOTO
CTOJIITTS, KOJIM 3aB/laBaB 0araro IIKO/HU CiIbChKOMY rocroaapcTBy. Ha nanuit MOMEHT 1151 mkoza
MiHIMaJbHa, 8 YUCEIbHICT BOBKA 3Ha4HO cKopoTiiack (Shkvyria et al. 2018). Tox nouinbHICTH
60pOTHOM 3 MM XIKAKOM 3JIMIIAETHCS BIAKPUTUM nUTaHHAM. LL{opiuHa peryssmis uncenbHoCTi
BOBKIB € CBOEPIJIHUM CEJICKI[IHHUM BiJOOpOM TBapuH, SIKi OOSTHCS JIOAMHY i acOWilOIOTH il
3amax 31 CMEpTeNIbHOI0 HeOe3Mekoro. 3a TpUBaNMi 4ac NMOCTIMHMMM BiJCTpUIaMH JIIOAWHA
CHCTEMaTH4HO PYyHHY€ CTPYKTypYy 3rpail BOBKIB 1 3MiHIO€ IXHIO coLliaJIbHy TOBEIiHKY. B ymoBax
YopHOOMIBCHKOTO pajlialifHO-eKOJIOTiYHOro Oioc(epHOro 3amoBifHuKa, Je noHan 30 pokis
BIJICYTHIll BiICTPiJ1 BOBKIB, TBAPUHM IOBEPHYJIHCS 0 3BUYHOI moBeaiHKU. KokHa 3rpast 4iTko
KOHTPOJIIOE CBOIO TEPUTOPIl0, HE JIOMYCKAIOUM BOBKIB-«4yKakiB». BinOyBaeTbcs crpaBxHii
MIPUPOJHUI 10OIp cepel paTUYHUX, ITOIY/ISLIT SKUX TaKOK CTPIMKO 30UIBIIMIINCS Ha TEPUTOPIL
30HH BiguyxeHHs. OKpiM TOT0, B TAKUX YMOBaX BOBKaM HaI0BIO BUCTAYA€E BIIOJILOBAHOI 31001,
Oinst sikoi BOHM MOXYTh HepeOyBaTH TPHBAIMM 4Yac, MakCUMAaJbHO YTHIII3YIOUH BIIOJIHOBAHY
KEPTBY. 32 HEKOHTPOJIILOBAHOTO BiACTPLITY, OKPEMi I'pyIy OCOOMH 31 3pyHHOBaHUX JIIOIHHOIO
BOBYHX 3Tpai, MOBOJATH cebe HenependauyBaHo i arpecuBHO. MOXYyTh HaBilyBaTHCs HaceleHi
ITyHKTH Y TTOIIYKaX JIETKO1 3100141, 0cO0IMBO BOBKH-OiMHAKK. Hepiako B 3MMOBHii epios BOHH
JKUBIIATHCS CBIHCHKUME cOOaKaMH, sIKUX Jierko 3100yta (Delehan et al. 2002). YacTo HanamaroTh
Ha CBIMCHKMX pPaTW4HUX, BOMBAIOUM iX y OUIBIIIN KUTBKOCTI, HiXK MOXYTb 3’icTh. Lle mie Oinbie
MTOCHITIOE KOHQIIIKT «JTIOMHA-XIKAK.

Bapro Takox BkazaTW Ha came IOHSTTS LIKIUIMBOCTI BHJY, OCKUIBKH BOHO IIPOBOKYE
arpecuBHE CTaBJICHHS /10 IUX TBapuH. OCKUIBKY HEMAa€ YiTKOTO IUIaHy Ta METOANKH PEryTIOBaHHS
YHCEIBHOCTI MPEACTaBHUKIB IIKIUIMBUX» BHUIIB, TO 0araro Joieil CHCTEMaTHYHO 3HUILYIOTH
UX TBapuH (HE3BA)KAIOUM Ha CE30H Ta 3aKOH). 3a3BHYail, yepe3 L€ CTPAXIAIOTh IHIII BHIM
TBapHH, sIKi MOXYTb ITOTPAIIUTH IIiJ1 «I1epexpecHui BoroHb». Takox 3akoH Ykpainu «IIpo 3axuct
TBapvH BiJl XOPCTOKOTO ITOBO/DKEHHS» HE 3aXMIIA€ NMPEICTaBHUKIB LUX BUIB, a L€, Y CBOIO
4epry, 3HOBY K IPOBOKY€ HE'YMaHHI CIIOCOOM PeryiisLii YUCeNbHOCTI IUX TBAPHH.


https://uk.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%95%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
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OTiKe, HEOOXITHO IMPOIMKCATH YiTKI KPUTEPii, 32 SKMMHU BU3HAYAIOTh LIKIAJIHBICTH TOTO
YM 1HIIOTO BUJYy TBAPHUHU, MIEPEIVIIHYTH H OHOBUTHU B)XKE HASIBHUN CIMCOK BUIB-«IIKITHHKIBY.
Takox, Tpeba y3romuTH METOAM MOHITOPDUHTY XW)KHX TBapWH (3 pPO3paxyHKOM KUIBKOCTI
0COOMH Ha TEBHY IUIONLy) Ta BU3HAYMTH KaTeropii JroaeH, siki MaloTh MPaBO BiACTPLIIOBATH
JaHUX XWXKaKiB. BapTo momymard mpo 3amiHy TepMIHY «IIKITHHK», a0W 3HU3UTU KOHQIIKT
«JIFOAMHA-XWKaK». Hanpukian, 3aMicTh LIbOTO TEPMiHa, BXKUBATH CJIOBOCIIONYYEHHS «BHIH, SKi
HOTPeOYIOTh PeryJsiiii YNCeTbHOCTI.

Manko €., Kiocn €.

3HAXIJIKU TUXOXO/IIB (TARDIGRADA) HA TEPUTOPII [TIPUPOJTHOI'O
3ATIOBIJHUKA «TOPTAHW»

Xapxiecokuil Hayionanvuutl yHieepcumem im. B.H. Kapasina
matioan Ceoboou, 4, m. Xapxis, 61022, Yxpaina
e-mail: elizabeth.matsko@gmail.com

Matsko Ye., Kiosya Ye. RECORDS OF TARDIGRADES FROM GORGANY NATURE
RESERVE. We studied 36 samples of mosses from the territory of Gorgany National Reserve
(Ukrainian Carpathians, Ivano-Frankivsk Oblast). 18 species of eutardigrades were found. Tardi-
grades from genera Macrobiotus and Paramacrobiotus were the most numerous.

@®ayna TtuxoxoniB (tumy Tardigrada) B VYkpaini € MamoBuBUeHOIO. 30KpeMa, OCHOBHI
JOCIT/DKEHHS TUXOXOIIB B YKpaiHChkux Kapmarax mpoBomuim moBosi gaBHo: B 1937, 1940
(Iharos), 1967 (Bartos) ta 19861989 pokax (bicepos). Ilpu 1iboMy HairoBHiIe Oyja BUBYCHA
(ayna 3akaprarcekoi o0acTi — B okouisgx Kaprarcekoro 6i0chepHOro 3amoBiiHIKa, YTOIBCHKO-
[Iupoxomyskancekoro 3amoBigHoro macusy, HIIIT «CuHeBup» 1 KiUIBKOX IHIIMX MicIsx. Y
YepniBenpkiii Ta IBano-@paHKiBCbKii 00nacTsix 300py MarepiasiB IPOBOIMIH TIIBKH B C. J{ominiHii
Menit 1 B «HopToBoMy ypouumii» nobmusy p. Cykins BianosigHo. ToOTo Bce e 3ayummiacs
BEJIMKA KUTbKICTh TEPUTOPIH, ISl IKUX BUIOBE PI3HOMAHITTS THXOXOJIIB HE OIMICAHE B3arai.

VY pamKax HOBOTO KOMIUIEKCHOTO IOCIHI/DKCHHSI THXOXOIiB YkpaiHchkux Kapmar mu
MPOBENX OCIIIKSHHS IXHBOTO BHIOBOTO Pi3HOMAHITTS y Mpobax MOXiB, 3i0paHHX y IBOX
JIOKALliX Ha TEPUTOPIii NpUpoaHOro 3anoBinanuka «lopraau» B aumui 2012 p.: 1) Ha niBHIYHOMY
cxumi T. bepesoBauka (Bucota ~ 1300 M H. p. M.); 2) moonm3y p. JHKypIknHenb y cMepeKoBO-
s;BOpoBOoMY Jici (Bucorta ~ 1000 M H. p. M.). Yeporo gociimkero 36 mpod moxis. s eKkcTpaximii
TUXOXOJIB HaBaXKy | T mpoOu po3modyBanu y Boai mpotsrom 30 XB, a MOTIM Meperyisaain
3IIUTY BOAY Mia cTepeoMikpockonom (x40, Ha TeMHOMY 1moi). 31 3HAMIEHHX 0COOMH THXOXOZIB,
iXHIX s€lb 1 eK3yBilB BHIOTOBJSUIM MiKporpenaparn Ha ocHOBi pianHu Popa. [Ipenaparu
BUBYAJIH I1iJ] CBITJIIOBUM ()a30BO-KOHTPACTHUM MikpockonoM (x400) i BU3HauaIu TaKCOHOMIYHY
MIPUHAJIEKHICTh TUXOXO/IIB 32 JJOTIOMOT'0I0 aKTyajbHUX BU3HAUYHHKIB.

VY pesynbrari BusiBiieHo 775 ocoOuH, sKi Hajexkarb no 18 Bunis, 15 ponis, 5 pomun, 2
nopsinkiB kinacy Eutardigrada. [Tanumpni tuxoxonu (knac Heterotardigrada, poquna Echiniscidae)
He Oynu BWsBIIEHI, Xo4a B iHIMIMX Jokamisx Kaprmar BoHm Tpamsrorscs. Ha3Bu TakconiB
HaBOIATECA 3rimHo 3 Actual checklist of Tardigrada species (Degma et al., 38" Edition: 18-08-
2020).

Pommaa Milnesiidae Ramazzotti, 1962: Milnesium sp.

Pommaa Isohypsibiidae Sands et al., 2008: Dianea sp., Isohypsibius prosostomus Thulin,
1928.

Ponuna Macrobiotidae Thulin, 1928: Macrobiotus sp. gr. Hufelandi, Mesobiotus sp.,
Minibiotus cf. intermedius: Paramacrobiotus sp. 1, Paramacrobiotus sp. 2

Ponuna Hypsibiidae Pilato, 1969: Adropion sp., Adropion scoticum scoticum (Murray,
1905), Astatumen trinacriae (Arcidiacono, 1962), Diphascon pingue pingue (Marcus, 1936),
Guidettion prorsirostre (Thulin, 1928), Hypsibius sp. 1, Hypsibius sp. 2, Mesocrista revelata
Gasiorek et al., 2016, Pilatobius sp.
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Pommra Ramazzottiidae Sands et al., 2008: Ramazzottius sp.

HafiuncneHHIMMI B OOCTIKEHNX NpoOax OyinH TIpeacTaBHUKH poxy Macrobiotus —
iXHS 9YacTKa CTAaHOBUTH ONMM3BKO 54 % Bin ycix BHABICHHX THXOXOAIB. OCKUTBKH 3TiTHO 3
JiTepaTypHUMHU JaHUMH Pi3HOMaHITTA THXoxoAiB y Kapmarax € 3Ha4HO O1IBIINM, aHIX 3T1THO 3
HaIllMMU JJAHUMH, Ha TEPUTOPIi 3aIIOBIIHMKA TOTPIOH] MOJAIBIII J10CITIHKEHHSI.

ABTOpH BHCIOBIIOIOTh Tomsiky Oiery i Anboni [lpmtyrbkum 3a 30ip 3paskiB st
JOCIIIIDKEHHS.

Paxmariniaaesa M., Cinoposebkuii C., YTeBcbkuii C.

OUIOI'EHETUYHI 3B’ I3KU PIYKOBUX PAKIB ASTACUS LEPTODACTYLUS
ESCHSCHOLTZ, 1823 3 CIBEPCLKOI'O JIIHI[SI B OKOJIMLISIX M.3MIIB

Xapxiecvkuil Hayionanvruil ynieepcumem imeni B. H. Kapasina
maioan Ceoboou, 4, m. Xapkis, 61022, Vipaina
e-mail: rakhmatillaeva0607@gmail.com

Rakhmatillaeva M., Sidorovskyi S., Utevsky S. PHYLOGENETIC RELATIONSHIPS
OF THE NARROW-CLAWED CRAYFISH ASTACUS LEPTODACTYLUS ESCHSCHOLTZ,
1823 FROM THE SIVERSKY DONETS IN THE VICINITY OF ZMIIV. The phylogenetic posi-
tion of Astacus leptodactylus from the Siversky Donets in the vicinity of Zmiiv suggests that the
closest crayfish populations occur in Turkey.

Pak By3pkomamnuii (Astacus leptodactylus) HaaeKUTh A0 MPICHOBOAHUX PAKOMOMIOHKX
ponunu Astacidae, BiH IIMPOKO PO3MOBCIOMKCHHWH Yy TMPICHUX BOJOWMAax Ha BCIH TepUTOpii
€Bporu. Paku BinnaroTs nepeBary AiITHKaM [THA 3 MIITAHAMH, TTHHIHAMH § MIIaHO-MYyTACTHMHA
rpyHTamu i Temmeparypamu 1-28 °C. OnTuMaIbHHAN PICT 1 PO3BUTOK pakiB CIOCTEPIraroTh 3a
Temneparypu Bonu 18-23 °C.

Astacus leptodactylus € 00’ €KTOM aKBaKyJIBTYPH, HOTO MIHPOKO PO3BOIATH 5K Y BIIKPUTUX
BOJIOMIMax, TaK i B cucTeMax Y3B (YyCTaHOBKM 3aMKHYTOTO BOJONOCTadaHHs). 3aBISKH IEOMY
BY3bKOIIJII PaKd IOCTIHHO 30UIBIIYIOTH CBOIO YHCENBHICTH 1 HMOIIMPIOIOTHCS HA TEPHUTOPIl
VYkpainu Ta €Bponu 3arajaom.

Hanpukinti Mmunymnoro cromitrs y 1890 pokax Ha TepUTOpii CydacHOi Ykpainu OyB cranax
YyMH pakiB — iH(EKIIHHOro 3aXBOPIOBAHHS, CIPUYMHEHOr0 ooMiueram Aphanomyces astaci.
Yyma pakiB 3HMIIMIA Maike BCIX NpelncTaBHUKIB poanHu Astacidae Ha Tepurtopii Pocificbkol
immepii. ITicist 3akiHYeHHs crajaxy 4yMH pakiB po3MoYaiv PEiHTPOAYKIIO PIYKOBUX PaKiB y
TIPiCHI BOJOWMHU.

Tpu exzemiuripu (IBi camulli i onuH camenp) A. leptodactylus Gyno 3HaWOEHO B pidmi
CiBepcokwii Jorens y okomumax M. 3MiiB (49.623115 N, 36.330990 E) 2 mumast 2020 p. [icns
aBapii Ha JIlnKkaHIBCHKIX OYHCHHX CHOpyHax B M. XapkiB y 1995 p., 1eii BUI pakiB IyxKe piIko
TparmsieTses B p. CiBepcbkuii JloHeTb.

3i0pani ocobunu paxiB Oymu nepexani Ha anamiz JJHK. JlocnipkeHnas mociiqoBHOCTEH
MiToxoHapiansHoro rena COI exzemmusipiB A. leptodactylus 3 Ciepchkoro JliHIS MOKa3aio
3HAYHy CXOXICTh 3 By3bKONaJIUMHK pakamu 3 TypeuumHu. Ll cxoxicTh Moxe OyTH HOSICHEHA
HaBMHCHHM IIOLIMPEHHSIM DIYKOBHX paKiB JIIONUHOIO, 4depe3 1o A. leptodactylus 3Ha4HO
PO3IIUPHUB CBill apealr.

Cokanpuyk A., Pemrerniio O.

I[OEOBHPI PUTM KOTA CBIMCBKOI'O FELIS SILVESTRIS CATUS L., 1758
Y JOMAIIHIX YMOBAX
Jlvsiscokutl nayionanvHull ynieepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvgis, 79005, Yxpaina
e-mail: anichkasokalchuk@gmail com
Sokalchuk A., Reshetylo O. CIRCADIAN RHYTHM OF THE DOMESTIC CAT FELIS
SILVESTRIS CATUS L., 1758 UNDER THE INDOOR CONDITIONS. The aim of our research
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was to conduct a comprehensive analysis of the circadian rhythm of the domestic cat. To analyze
the daily cycle of the domestic cat the method of round the clock observation was used for two
months (01.03- 30.04.2020). The highest game activity we observed after the morning feeding
and in the afternoon. Increased aggression was observed at night, and noticeably lower one —
during the daylight period. Sleep analysis showed its polyphase character. We can also note the
close positive relationship between the meowing and raised tail (r=0.77). Positive relationship of
medium strength was observed in the case of purring and quiet tail waggling (r=0.49) or purring
and raised tail (r=0.48), and, finally, between the meowing and nervous tail twitching (r=0.51).
Further research and analysis is needed to understand the behavior features of the domestic cat
in details.

CBIlCBKI KIILIKH € BXKE IOMAIHIMU TBAPUHAMU NPOTATroM 12 THC. pOKiB, IPOTE MU 1 Haiai
MaJi0 3HAEMO IPO THUIIOBY MOBEIIHKY MOMAIIHIX KIIIOK, TOMY IO OLTBHIICTh MOBEIIHKOBUX
JIOCTIIPKSHD TIPOBOIATH Y JIA0OPATOPISIX, IPUTYIIKAX a00 B KOJIOHIAX AUKUX KIIIOK HAITIBBIIBHOTO
yTPUMaHHSI.

ToNOBHOIO METOI HAIIOro JOCHIMKCHHS Oylno 3IIHCHUTH KOMILICKCHHH aHami3
J1000BOTO PUTMY KOTa CBilickkoro Felis silvestris catus L., 1758 y nomamHix ymoBax. J{ms
LBOTO BHKOPHCTAJIM METOJ| CIIOCTEPEKEHHS, SIKMI 3aCTOCOBYBAIH 1iJI0000BO MPOTATOM JIBOX
micsis (01.03 — 30.04.2020). Kinacudikariiro i aHa i3 MOBEAIHKOBUX aCIEKTIB 3MIHCHIOBAIN 32
JIONIOMOTOI0 CIIEIialIbHO PO3pO0IIeHHX aHKeT 1 Tabnuup y nporpami Microsoft Excel.

VY pesyabrari poOOTH BCTAaHOBJICHO, 10 HAfYacCTile KillIka BMUBAETHCSA B Yac 100U, KOJIU
cniokuBae Ky (6-10, 16-20 ron). HaiiBuiily irpoBy akTHBHICTB CHOCTEPIraeMo Iiciisi paHKOBOTO
npuiioMy ixi Ta B Apyrid monoBuHi aHs. [linBHIEHA arpecHBHICTh MPOSIBISEThCS Y TEMHUI
Yyac 00H, MOMITHO HIDKYa — Yy CBITNIMi 11 mepioa. BinmnomigHo, coKiWHUN HAcTpiil TBapUHH
repeBaxkae y CBIT/IY HOPY T00H, a TAKOXK OIMIBHOMI.

AHani3 cHy mokasye, 10 BiH € Moji(a3sHuM i3 TpbOMa MaKCUMyMaMH, SIKi IPHUIaAal0Th
Ha 6-8, 12-14 i 20-22 ron., Ta TppoMa MiHiMyMamu — 4-6, 10-12, 16-18 rox. Xapakrepucrika
rOJI0COBOT aKTHBHOCTI BKa3y€ Ha Te, [0 MyPKOTIHHS KOTa JIOMIHY€ Yy IpyTiit nonosuHi 1o6m (12-
02 rop.), HABKIT nepeBakae B nepiuii i1 nonoBuHi (02-12 rop.), a WIMIIIHHAS HE BUKa3y€ )KOIHUX
TEHJICHIIi# 1 €, BOYEBU/Ib, PALITOBUM MIPOSIBOM MEPEIISKY K peaKiiii Ha 3arpo3y, aJiKe TPaIlIseThCs
Haipife.

OnHielo 3 XxapakTepHHX Map MapameTpiB, sika Oyna MOpIiBHSHA 1 NpoaHai30BaHa
CTaTHCTHYHO € TOJIOC KOTa Ta aKTHBHICTh HOT0 XBOCTA, aJKE BiIOMO, IIO XBICT KOTa BUKOHYE,
0 CyTi, GYHKII0 MIMIKM PUMATIB 1 JIIOMUHU. Y [IbOMY BUMAJKY MPOCTEKYEMO YITKY MPIMY
3aJICKHICTh MIXK TOJIOCOBOIO 1 XBOCTOBOIO aKTHBHOCTSIMHU, 30KpeMa, 0a4nMO TICHHH MO3UTHBHUIHA
B3a€EMO3B’S30K MDXK HSIBYaHHSIM 1 HacToBOypueHuM noropu xBoctoMm (r=0,77). TlozutuBHMIA
3B’S130K CEepeqHBOT CHIIM CIIOCTEPIraéMO y BHUIIaJKaX MYPKOTIHHS 1 CIIOKIHHOTO MOMaxyBaHHs
xBocToM (1=0,49), MypKoTiHHS 1 HacTOBOypueHocTi xBocTa (1=0,48), a TAKOXK [MO€THAHHS HIBKOTY
3 HEPBOBHUM cinaHisM xBoctoM (r=0,51).

Hamie nociipkeHHsT BCTaHOBWIJIO HAsBHICTh HHM3KH 3aJIeKHOCTEH 1 ocoOnuBoCTei
MOBE/IIHKOBUX PUC KOTa CBIHCHKOTO, ajie Jyisl NIKOIIOro po3yMiHHsI iX came B JOMAIIHIX YMOBAaX
HEOOXI1IHI OAAJIBIII AeTATbHI JOCTIHKSHHS Ta JOKIaHHIA aHaIi3 IXHIX pe3y/bTarTiB.

Tpowmun A., I'ojioBaTOK A.
J)KYKU XOPTOBIOHTU BIJIBAJIIB INIBHIYHOI YACTUHU KPUBOPIXOKS
Kpueopisvruil 0eporcasnuil nedazoeiunuil yHisepcumem
npocn. L'azcapina, 54, m. Kpusuii Pie, 50086, Yxpaina
e-mail: andrey.troshin2275@gmail.com
Troshin A., Golovatyuk A. CHORTOBIONT BEETLS OF IRON ORE DUMPS OF THE
NORTHERN PART OF KRIVIY RIH. As a result of research 68 species of hortobiont beetles
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from 49 genera and 14 families occuring on Leninsky and Pervomaisky iron ore dumps were
found. The following families predominate in terms of the number of species: Chrysomelidae (17
species from 8 genera), Cerambicidae (12 species from 8 genera), Curculionidae (12 species from
9 genera), Scarabaeidea (7 species from 7 genera) and Coccinellidea (6 species from 6 genera).

Kpusnii Pir — noTyxHuii TipHU4O-MeTaNypriiHIi KOMIUIEKC, Y SIKOMY TpHHYOBUI00yBHA
IIPOMUCIIOBICT NOYaa icHyBaru Oinbur, Hix 100 pokiB Tomy. 3a el mepiof, nepios iIHTEHCHBHOTO
AQHTPOIOIEHHOTO Ta TEXHOTEHHOTO BIUIMBY Maike HE 3aJIMIIMIOCS MPUPOIHHMX HE3MiHEHHX
6ioroniB. OCHOBHMM THIIOM MiCBKOTO JaHAIIA()Ty CTaB TEXHOTCHHHMH, SIKMH NpEICTaBICHUH
BiJIBaJIaMH, Kap’€paMu, MIaXTHUMH TOPO>KHIHHAMH TOIIIO.

ITnoma Kpusoro Pory 3aiimae 431,4 km?, a miJi TEeXHOTCHHUMH JaHAIaQTaMu 3alHATO
61m3bK0 48,8 % TepuTopii MicTa. JIue BiBaIiB pO3KPUBHUX IPCHKUX ITOPi/T Y MICTi 30CEPEIKEHO
104 3aranpHOIO TTOMmIEr0 Ou3bK0 70 kM. IIpo Taki 00’ €KTH 3aBXKAU TOBOPSATS SIK IIPO IOCH CYTO
HEeraTHBHE, OCKUTBKH PyHHY€ETHCS TPYHTOBHH MOKPUB Ta 3HUIIYETHCS MiciieBa (iopa Ta dayHa.
AJie Xonu 11e BKe 3p00IeHo 1 3MIHUTH HiYOTO HE MOXIIUBO, TOI1, MaOyTh, ITOTPIOHO MOITISTHYTH
Ha BCe ITiJ iHIIUM KYTOM: BiJ[BaJIi — I1€ sIKICHO HOBHMH THII JaHAMIA(TY, 16 MOXKHA IPOCTEKYBATH
po3BUTOK (uiopu Ta (ayHH TMOYMHAIOUM 3 NEPBHUHHUX cykueciii. Taki pykoTBOpHI 00’€KTH
CTBOPIOIOTH YHIKaJIbHI YMOBH iICHYBaHHsI OPTaHIYHOTO CBITY 30KpeMa, TBEPAOKPHIIUX.

XOpTOOIOHTH — Lie MEIIKaHII TPaBOCTOIO, HIO BiJIrpaloTh BAXJIHMBY POJb Y HAa3eMHHUX
exocucremMax. BoHn mpexacrapieHi sk Qitodaramu, Tak i xmwkakamu. ®Ditodaru KuBIATHCS
¢iTomMacoro, 110, B CBOIO YEpry MiABHINYE IIBUAKICTH 010IEHOTHYHOIO KPYrooOiry pedoBHH.
Takox BOHM MOXKYTh OyTH HIKiTHUKaMH CLIBCHKOTOCHONAPCHKUX KYIBTYp. XIMKI XOPTOOIOHTH,
3 OHHOTO OOKY BHKOHYIOTH POJIIb PETYIATOPIB YHCEIBHOCTI 0e3XpeOeTHHX, a 3 1HIIOI MOXYTh
TIPU3BOAWTH 10 3HUKHEHHS NESKAX BHUIIB Ha TeBHIN Tepuropii. ToMy mocmimKeHHS XyKiB-
XOpTOOiOHTIB B yMOBax KpHBOpIXOKS Mae HaIBaXKITUBE 3HAYCHHS.

Hocnimxenns npoonumu B 2019-2020 pokax na JleHincekomy Ta I[lepmoTpaBHEBOMY
BiJIBaJIaX; BHKOPHUCTOBYBAIMCS 3araJbHONPHUUHATI MeTomu 300py Marepiasry — MeTon OaHOK-
[IACTOK 1 KOCIHHS €HTOMOJIOTIYHMM CayKoM. Y pe3ylbraTi JOCHi/KeHb BHABHJIOCSH, IO Ha
BHUIIIE3raJaHuX BiJBajlaX MeEHIKae 68 BHIIIB )KyKiB XOPTOOIOHTIB KOTPI HajlexaTh 10 49 pomis 3
14 ponuH. 3a KUIBKICTIO BUIB MIEpeBaXKarOTh Taki poaunu: Chrysomelidae (17 Bunis 3 8 pomis),
Cerambicidae (12 BuniB 3 8 poni), Curculionidae (12 Bugis 3 9 poniB), Scarabaeidae (7 BuniB 3
7 poniB) i Coccinellidae (6 BuiB 3 6 pomis).

AHaJi3 BUIOBOTO CKJIa1y TBEPAOKPUINX XOPTOOIOHTIB JOCIIPKYBaHHX BiJ[BaJIiB 1€ 3MOTY
3pOOHTH Taki BUCHOBKW: | — BifBanu € crenudiyHUMH €KOCHCTeMaMu; 2 — 3 4acoM BiIBajH
CTAalOTh NPUAATHUMU JJIS iICHYBaHHHS (IIOPH Ta (ayHH PerioHy; 3 — XOpTOOIOHTHI TBEPIOKPHITI
BiT0OOPaXKarOTh BiTHOBIIOBAJIBHI MPOIECH aHTPOIIOTCHHO 3MIHEHUX TEPUTOPIH i € IHTUKaTOpaMu
CTaHy IOBKLLIS PETiOHY.

Yaiika 10.

3UMIBJISA PYKOKPMIJINX ¥V TIEUEPHUX KOMITJIEKCAX XPEBTA KJIFOY
(HIIIT “CKOJIIBCBKI BECKUW/II1™)
Jlvgiecokuii Hayionanvruti ynisepcumem imeri leana Opanka
syn. I pywescokozo, 4, m. JIvsie, 79005, Yrpaina
e-mail: chaika.yuriy24@gmail.com

Chaika Y. HIBERNATION OF BATS IN CAVES OF KLIUCH MOUNTAIN RANGE
(NNP “SKOLE BESKIDS”). Kliuch mountain range is located in the National Nature Park “Skole
Beskids”. During our studies, we observed the four biggest caves located near lake Zhuravlyne.
In total five species of bat’s were discovered during 2019-2021: Myotis myotis, M. bechsteinii,
M. daubentonii, Plecotus auritus, Rhinolophus hipposideros. The most numerous species was M.
myotis, the total number of individuals range between 60 to 76 individuals. The highest number
of bats were observed in Prokhidnyi Dvir cave.
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Xpeber Kirou nexxuts Ha Teputopii HIIIT “CkomiBecbki bexknan™, sxwii po3TamoBaHuil y
MexXax OJJHOWMEHHOTO ripchKoro MacuBy Ykpaincbkux Kaprar, mo € vactunoro Cxigaux becku.
3aranom Ha cxmiax xpebrta Kirod Bimomo mpo HasBHiCTH Onm3bKo 30 medep, sIKi MOALICHI Ha
IBa paiioHu: Ha cxmiax ropu Kurou (7 medep) i Ha miBAEHHO-3aXiTHIX OKONMHUIIX XpedTta Kooy,
o0y o3epa XKypasmuae (>20 meuep).

3uMoBi 001K pyKoKpriuX mpotsrom 2019-2021 pp. mpoBoamimy y HaOLTBIINX ITedepax
mobmmzy o. XXypasnune, a came: [Ipoxigauit nBip, Cemu kaxxaHiB, Tppox kaxkaHiB i Becenka.

Ipotsrom 3umu 2019-2020 pp. mposenu oxuH 06iK y nedepi [Ipoxigauii ABip 1 BUSABHIN
24 ocobunn Myotis myotis Borkhausen, 1797 1 3 ocobunu Rhinolophus hipposideros (Bechstein,
1800). ITpotsiroM IIOTO CE30HY Tedepy 0OCTEKMIN HE MTOBHICTIO.

Ipotsrom cezony 2020-2021 pp. 3xificHTy ABa 00mikn y nedepax [Ipoxinamii aip, Cemu
KaxxaHiB, Tppox KakaHiB i Becenka. 3aramom Oymo BUSBIEHO 5 BUAIB PYKOKpHIUX: M. myotis,
M. bechsteinii Kuhl, 1817, M. daubentonii (Kuhl, 1817), Plecotus auritus (Linnaeus, 1758),
Rh. hipposideros. Yci 5 Bunis Oynu 3HaiineHi y nedepi [Ipoxinauii ABip, B iHIKX medepax Oyino
BHABJICHO Jnte 2 BUIU M. myotis 1 Rh. hipposideros. HaltuncneHHIIINM BUIOM IIiJ] 9ac HAITUX
o0ikiB Oyma HiYHHL BeTrKa M. myotis, y medepi [IpoxigHuii ABip IXHS 9ACENBbHICTh KONMUBATACS
Bix 40 1o 47 ocobuH, a 3araibHa KiTBKICTh OCOOMH y Tiedepax Cemu KaxaHiB, TpbhoX Ka)KaHiB
i Becenka BapitoBana Bixg 20 mo 29 ocobun. IlinkoBoHic Mamuit Rh. hipposideros TIOOMUHOKO
TparIsaBcs B ycix oOcTexkeHnx nedepax. M. bechsteinii, M. daubentonii, Pl. auritus ipencTaBieHi
JIHMLIE TOOJIMKUMH 3HAXITKAMH.

IMedepni xommuekcn xpedTa Kirod MaroTh Benrke 3HAYEHHS I 30€pe:KeHHS TTOMYIIIiT
pyxokpmx CKOMIBCHKMX bBeckuna, OCKINbKM € BaXIMBUM Micue s TiOepHamii Ta poiHHS
pyKOKpmiHX. MOHITOPHHT 1 OXOpOHa MICIb TiOepHalii PYKOKPWIMX CTalOTh MIe OB
aKTyaJIbHUMH depe3 301IbIneHHs anTpornorenHoro Ticky y HIIIT “CkomniBerki beckunn™ 3aramom
i mo6mm3y xpedTa Kirroa 30xpema.

YepeBatenko A., Cinoposcbkuii C., YTeBebkuii C.

IMEPHIA 3HAXIAKA EK3OTUYHOI'O MOJIFOCKA PLANORBELLA DURYI
(WETHERBY, 1879) V XAPKIBCBKI OBJIACTI
Xapxiscokutl nayionanonul ynieepcumem imeni B. H. Kapasina
matioan Ceoboou, 4, m. Xapxis, 61000, Yxpaina
e-mail: alyona.cherevatenko@gmail.com

Cherevatenko A., Sidorovskyi S., Utevsky S. FIRST RECORD OF THE EXOTIC MOL-
LUSC PLANORBELLA DURYI (WETHERBY, 1879) IN KHARKIV REGION. In 2020, Pla-
norbella duryi was found twice in thermally polluted water bodies within the town of Eskhar.
No finds of these gastropods were registered in open water bodies of Kharkiv region before our
records.

Planorbella duryi (Wetherby, 1879) — ex30THYHMI BHJ JIET€HEBUX YEPEBOHOTHUX
MOJIIOCKIB, 110 HaJeXHTh J0 poauHu Planorbidae. HaruBuuii apean 1poro Buay MICTUTHCS Y
wrrati @nopuga, CIIA. [l 1MX MOJIIOCKIB XapaKTepHI JABOSKOBIHYTI IUIOCKI JIIBO3aKpyueHi
CHipalibHI YepemnaiiKy, sSKi MaloTh TIHOOKHH BOPOHKOMOAIOHHMH IyINOK; 3a0apBIICHHSI JTUKOTO
THUITy TIEPEBaXHO KOPUYHEBE, ajie Terep 3aBsIKH CEJICKLIHHUM MeTo/a 3’ IBIIIKCS PI3HOMAHITHI
BapiaHTH 3a0apBJICHHS — BiJl Y4epBOHOTO 110 (i0JeTOBOrO i cuHbor0. Planorbella duryi HaaexuTh
JI0 TepMapOAMTIB, SKI BIAKIIANAIOTH SIS Ta JY)KE IIBUIKO PO3ZMHOKYIOThCS. XapaKTepPHUM
CepeNoBHUILEM JIJIsl ICHYBaHHS [IbOTO BHJY € BOIOPOCTI W 1HII JOCTYNHI CyOCTpaTH y MpiCHUX
BOIOMMAaX pisHOTO THITY. Lei BUI TaKOXK HA3UBaIOTh Helisomia duryi, HOTo 4acTO BUKOPHUCTOBYIOTh
SIK aKBapIyMHOTO paBJIHKa.

Ha rtepuropii €Bponu i A3ii P duryi OyB BHSBICHHH Yy TPICHUX BOAOMMax Oararbox
Kkpain: Xopsarii (Stamol et al., 2015), Itanii (Cianfanelli et al., 2007), ®panuii (Vimpére, 2004),
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Manstu (Cilia, 2017), IToasmi (Alexandrowicz, 1993), Himeuunnu (Geiter et al., 2002) ta Inmii
(Tripathy et al., 2019).

VYnepie Ha Teputopii Ykpainu P. duryi OyB BUSBIEHUH y 3pOIIyBabHUX KaHaax OnechKol
obmacTi (Son, 2007), 3rogom 3Hainenuii y p. Kasennuit Topeus (Ilicapes, 2020) Ta y Bomoiimi-
oxonmomkysadi XmensHUIBbK0i AEC (Cunaesa u nip., 2009).

YorupHamsaroro >xoBtHA 2020 p. y Bomoiimi B Mexkax micta Ecxap Hamu 3HalneHO
7 exzemruripiB P. duryi. 3rogom, 28 mrotoro 2021 p. 3HOB Oyno 3HaifeHO e 9 eK3eMIULIpiB
IBOTO BHIY MOIIOCKIB y BomonMi-oxomomxkyBadi XapkiBcekoi TEL[-2. Jlo mporo He Oymo
3apeecTpoBaHO 3HAXIMOK P duryi y BiAKpUTHX BomoiimMax XapkiBcbkoi oOmacti. MoximBo,
€K30THYHHI BU MOITIOCKIB ITOTPAIUB 10 IIUX BOJOUM Uepe3 MisIbHICTh akBapiymicTiB. OTxe, €
JIOCTaTHBO MiICTaB, MO0 MPHUITYCTHUTH, 110 Yepe3 AisUTFHICTD aKBAPiyMICTIB 1 MOTEILTIHHS KIIiMaTy
30UIBIIUTHCS YUCENBHICTE P. duryi y picHOBOIHUX eKkocucTeMax. Jy:xe HMOBiIpHO, IO 1e BUA
3’SIBUTHCS B IHIIHX 00TacTIX YKpaiHu.

IIadanoB B., Cinoposcobkuii C., YTeBebkuii C.

HOBI 3HAXIJIKU 11 TEHETUYHE PI3BHOMAHITTSI MAPMYPOBUX PAKIB
PROCAMBARUS VIRGINALIS, LYKO, 2017 Y XAPKIBCBHKII OBJIACTI
Xapkiscoruti nayionanonuil ynieepcumem imeni B. H. Kapasina
matidan Ceoboou, 4, m. Xapkis, 61022, Ykpaina
e-mail: shabanov.vova24@gmail.com

Shabanov V., Sidorovskyi S., Utevsky S. NEW FINDINGS AND GENETIC DIVERSITY
OF THE MARBLE CRAYFISH PROCAMBARUS VIRGINALIS, LYKO, 2017 IN KHARKIV
REGION. On October 10, 2020, a specimen of Pvirginalis, was caught in a cooling channel of
the power plant in the town of Eskhar (49.79713 N, 36.60015 E). This population has spread
downstream the Donets River. Our observations suggest that the population is established in
Kharkiv.

Mapmyposi paku (Procambarus virginalis Lyko, 2017) — 11e npiCHOBOIHI paKoIoi0Hi,
1o Hajexarb 10 poauan Cambaridae. Ynepiie MapMypoBUX pakiB BUSIBHIH B cepenuti 1990-x
POKiB HiMelbKi akBapiymMicTu. CaMuIi pO3MHOXKYIOTHCS KOXKHI 5—7 MicsIiB, Bikiaagaro4u Bij 50
10 400 sienb, a NPOXKUTH BOHU MOXKYTb Oijble 4 POKIB.

Procambarus virginalis — nonynsapauii Bua akBapiymuux tBapus (Taylor et al., 1996).
YBaXkaroTh, 1110 CaMe B aKBapiyMmi 3’sIBHIIACS 11 MyTaHTHa mapTeHoreHetnyHa popma (Vogt et al.,
2015). MapMypoBi paku € €K30THYHHM BUIOM, KU TOMIMPUBCS y MIPICHUX BOJOWMAaX 0ararhox
Kkpain €Bponu, Ha Majgarackapi ToIo.

[epiui 3naxinku P, virginalis B Ykpaini natosani 2014-2015 pp., konu ABi 0coOuHM Oyiu
3HaleHi B J{HinponeTpoBchKiit obmacti. ITicis nporo Kijibka TakKUX pakiB BUsSBIWIK B OfecChKiit
i XapkiBchKii 00MacTsx.

10 sxoBtHs 2020 p. 6 ex3eMIuLipiB P. virginalis 3HalICHO B OXOJIO[KYBAILHOMY KaHaIi
BYTriIbHOI enekTpocTaniii y cemuini Ecxap (49.79713 N, 36.60015 E). 3a cioBamu MicueBux
pubanok, s MOMyJsIlis MapMypoBOro paka icHye npuomusHo 3 2007 p., ymiTky ii HIIBHICTH
csira€e KiTBbKOX MECATKIB eK3eMIUIIpiB Ha 1 M. 3a 1ieif yac paku BCTHUIIA TOMIHPHTHCS Y3I0BK
pycna piuku CiBepcbkuii JloHels: mpoTu Tewil 1o Micta Yyryis i 3a Teuiero no EcxapiBcbkoi
naMOu, 1 iX JOBJIATh pUOATKH pa3oM 3 MiclieBUM Astacus leptodactylus Eschscholtz, 1823. €
Mi/ICTaBU BBaXKatw, o P. virginalis MOTpanuB CIOAW SIK aKBapiyMHa TBapHHA, SIKYy BUIYCTHIH
MiCLIEBI aKBapiyMiCTH.

byno nposeneno ananiz JIHK milimanoi ocobunu. 3a pe3ynbraraMi T'€HETHYHOTO i
MOP(}OIOTiYHOrO JOCIIIKEHb MOXKHA CKa3aTH, IO TOMYJIsLis MAPMypPOBUX PakKiB, sKa JKUBE B
cemuuy Ecxap, i momysisiiist pakiB mry4uHoro craBka ‘“Poanik” (CizopoBcbkuii Ta iH., 2020) myxe
CXOXKI MiX cO00I0 Ta 3 ocoOrHamu 3 HiMeuunHH.
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[NommpeHHs: MapMypoBOTO paka y BomoWMax YKpaiHH 3arpoXye eKOCHCTEMaM pPivoK,
CTaBKiB i1 03ep. Procambarus virginalis Moxe iCTOTHO BIUIMHYTH Ha MOIINPEHHS aOOPUTEHHUX
BHJIB paKiB, 3MiHHTH CTPYKTYPY TPO(iUHHUX JIAHITFOTIB.

Ilarina O., I'yceiinoB M., Ma6poyki 0., YTeBchkuii I'., YTeBcbkmii C.

CUCTEMATHYHE ITOJIOXXEHHS [ ®UIOT'EHETUYHI 3B’ 13K
IT"SABOK POJY LIMNATIS
Xapxiscokutl nayionanonul ynieepcumem imeni B. H. Kapasina
matidan Ceoboou 4, Xapkis, 61022, Vkpaina
e-mail: alexxxandra.sh@gmail.com

Shahina O., Huseinov M., Mabrouki Y., Utevsky G., Utevsky S. THE SYSTEMATIC
POSITION AND PHYLOGENETIC RELATIONSHIPS OF LEECHES OF THE GENUS LIM-
NATIS. Bloodsucking leeches of the genus Limnatis occur in the south-western Palaearctic. These
species are important in terms of human health, veterinary medicine and parasitology. Tradition-
ally, the leeches found both in North Africa and Western Asia have been identified as L. nilotica.
Phillips & Siddall (2009) and Nakano et al. (2015) found that the leeches of the genus Limantis of
Israel, Afghanistan and Kazakhstan should be assigned to L. paluda. Despite that, there have been
no sufficient data on genetic characteristics of Limnatis from Western Asia and North Africa. Fur-
thermore, the North African Limnatis has never been characterized based on its DNA sequences.
This research is aimed to apply both morphological and molecular phylogenetic approaches to
identification of the leeches collected in Uzbekistan, Azerbaijan, and Morocco.

I’ssBku poxy Limnatis XABIATHCS KPOB’'10, BpaKalOUX CIM30BI OOOJOHKHU CBOIX Xa3siB —
MIEPEeBaKHO CCABIIIB, 30KpeMa, JIFOMUHH Ta CBIHCHKUX TBAPUH. BUTBIIICTH BIIOMEX BHIIB IIOTO
pony *kuBe B npicHuX BopoiiMax CxinHoi [laneapkruky. BUBYEHHS KiHCHKHX IT’SIBOK Ba)KJIHBO
JUISl TAKAX TIPAKTUYHUX Taly3ei, K Mapa3uTosoris, MEeMIMHA Ta BETEpHHAPISL.

Jo HemaBHROTO dYacy BHIOBHH CKIaa poxny Limnatis 3amvmaBcs HeE3 ICOBaHHM.
TpamuuiiiHo mpencraBHUKIB 1boro poxy 3 IliBHiuHOT Adpuku i 3axigHol A3ii 3amydanu 1o
Limnatis nilotica (Savigny, 1822). lle#t Bux OyB omucanwii 3 €runty B ckiani poxny Bdella.
3rozom ioro kiaacuikailio neperiaHyy i BimHecnu o poay Limnatis (Moken-Tandon, 1827).
Opnnak amepukaHcekuit 30070t I1. Myp (Moore, 1927) BBaxas, mo B [liBHiuHii Adpui xuBe
cnipaBxHs L. nilotica, a B 3axinHiit A3ii Tparuserscs inmmii Bux — Limnatis paluda (Tennent,
1859). ITi3Hime 3 BUKOPUCTaHHAM MOP()OJIOTIYHUX 1 MONEKYJIIPHUX METO/IB KIHCHKHX I’ SBOK,
SIKi JKMBYTh Ha Teputopii [3painto, Kazaxcrany i Adranicrany, kinacudikysanu sik L. paluda
(Phillips & Siddall, 2006; Nakano et al., 2015).

Joci OpaxyBasio TeHETHYHOI XapaKTEPUCTHKHM KIHCBKHX ITSIBOK 3 ITIBHIYHOI AQpHUKH.
Ix mikomn me JIOCITIDKYBaM 3a J0NoMoror anamizy nociimoBHocredt JJHK. JlBa Bumum —
3axigHoasiiicekuit L. paluda ta niBHiuHOAMpUKaHCHKUI L. nilotica — po3pi3HSIM JIUILE 3 OTJISILY
HAa JIesiKi MOpQOJIOTigHI BIIMIHHOCTI # reorpadivHe MomupeHHs.

Hamri mocnimkeHHs HaIliJIeHI Ha TAKCOHOMIYHE BU3HAUCHHS KIHCHKHX T1’SIBOK, 310paHHX B
V36ekucrani # AzepOaiimkani. Kpim Toro, BaxmMBUM 3aBIaHHSM € 3’SICyBaHHs (DLIIOTCHETHYHUX
3B’SI3KIB MiBHIYHOA()PUKAHCBKUX 1 3aXiJHOA3IHCHKUX I’SIBOK poay Limnatis 3a JIOTIOMOTOO
MOJICKYJIIDHUX 1 MOp(]oIoriYHnX MeToxmiB. BHABHIOCH, IO BOHU CYTTEBO BiIPI3HSIOTHCS 32
MTOCITIJOBHOCTSIMH MiTOXOHpiamsHOTro TeHa CO! 1 HanexaTh 10 pi3HUX BUIIB — L. nilotica Ta L.
paluda. Kinceki 1’ siBku 3 LlenTpansHoi A3ii, Kakasy i binsbkoro Cxomy reHETHUHO OJJHOPIHI,
10, HaiiMOBIpHIlle, MOSICHIOETHCS LIBHIKHUM pPO3IMIMPEHHAM apeany L. paluda, a Takox
MirpamisMu ixHiX XxasgiB. DiJoreHeTHYHHWIA aHaji3 MMOKa3aB, M0 MOmyismii 3 bamkaHchKoTo
niBoctpoBa i IliBneHHoi Adpuky Hajexarb 10 HEBU3HaYEHHX BUIIB pony Limnatis, sKi
MOTPeOyIOTh MOAAIBIINX JOCHTIPKEHb.
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Hlepemeta P., Kyaenko B., HIngnosebkmii 1.

J10 XAPAKTEPMCTUKU 3MMOBOI OPHITO®AYHU
MICBKOI ATJIOMEPALIIT M. )KUTAUIB

Jlvsigcokutl HayionaneHull yrigepcumem imeri leana Opanka
syn. I pyuescoroeo, 4, m. Jlvsig, 79005, Ykpaina
e-mail: roksolana.sheremeta0l(@gmail.com

Sheremeta R., Zhulenko V., Shydlovskyy I. ON THE CHARACTERISTICS OF WIN-
TER AVIFAUNA OF URBAN AGGLOMERATION OF THE TOWN OF ZHYDACHIV. Re-
searching of winter avifauna in areas that are directly affected by anthropogenization is necessary
because the birds attract to human habitation in this time due to lack of food in the usual areas
and attemp to take place with more comfortable temperature.This is first of all connected with
air temperature , because temperature in the cities is a few tenth of a degree higher than in the
suburbs.

OCKIJIBKH 3UMOBIH OpHITO(AyHI Ha TEPUTOPIi PaOHHUX HACEICHUX IYHKTIB B YKpaiHi
He OyJio MPUAIICHO J0CTaTHROI YBaru, MM BBa)Ka€Mo, 10 BCTAHOBHUTH SIKICHUH CKJ1aJ| 3MMOBOL
OpHiTOayHH MiCBKOi ariioMeparlii Ha MPUKIal paioHHOTO IEeHTpY JKumadiB, € akTyalbHIIM.
Micriem poBeACHHS AOCTIHKEHb M 00paiii M. JKuaqiB Ta HalOmmK4i cena, siki i GopMyIOTh
MicbKy amtomepauito. Cepen Hux: cena bepexuuryt, 3apiuus, 3adomnoTiBui Ta iH. [lepeBaxarounm
0ioTOTIOM YCi€l TepUTOPIi JOCTIIKEHD € CITHCHKOTOCIIONAPCHKI YTiIs.

Yopomosx 3umoBoro nepiogy 202022021 pp. 6ymo mpokiagerHo 685 tpancekt (/=100
M), 3arajbHa JOBXXMHA SKUX CTAaHOBUTH 68,5 KM. 3aBISIKM LIbOMY MH 3MOIJIM MPOCTEKUTH
TIOIIUPEHHS Pi3HUX BHUIIB NITaXiB Ha JOCIIKYBaHii TepuTopii. 3a mepion T0CIiIKeHb BUSBICHO
31 Bug, 3 sxux oguH — CoBa qoBroxBocTa (Strix uralensis) 0XOpOHSETHCS 3TiMHO 3 YepBOHOIO
kHuroto Ykpainu (2009), Bepucbkoro konenuiero Ta CITES. ITaxa ciocrepiraiy Ha OKOJIHLISX
M. Xunauis, 0insg Bomoiimu 21 mrororo 2021 p. Cepen HEUHCICHHUX BHIIB BapTO BiI3HAYUTH
SlcTpyba manoro (Accipiter nisus), 3aHECEHOTO 10 MIDKHAPOJAHHMX OXOPOHHHMX CIHCKIB Ta
Honarky Il BepHcbkoi koHBeHwii. B okpemux 6ioromnax, 3okpeMa Ha p. CTpHid, Tparuisiucs Taki
Buny: JleOinp mmmys (Cygnus olor), baknan Benukuii (Phalacrocorax carbo) tra Kpmkens (Anas
platyrhynchos), mo € nTaxaMyd BOZHOTO KOMITJIEKCY. YacTka HAWYMCIICHHINTNX BU/IB CTAHOBHUTH:
Cunuus Benuka (Parus major) — 31 %, Topobeup nonvoBuit (Passer montanus) — 9,2 %,
TopoGeus xarniii (Passer domesticus) — 8,1 %.

Kpim anrpomnorenrnoro ganmmadTy, Ha Tepuropii micta JKumadiB po3TaioBaHuii i 00’ €KT
MIPUPOJHO-3aM0BIAHOTO (OHAY, a caMe — 3aKa3HUK MicueBoro 3HaueHHs «basuiBkay. Tomy,
MPOBEICHHSA HaMHU OPHITOJOTIYHHUX JOCHIIPKEHh Ma€ i MPHUPOJAOOXOPOHHY METY, OCKUIBKH, Y
MeXax 3aKa3HUKa TPAIUBIIOThCs Taki Bunu: Ilyrau 3suyaitnuii (Bubo bubo) i Ilimopnuk mamuit
(Aquila pomarina), sixi Bkmodeni 1o YepBonoi kauru Yipainu. [1ix uac pocmijkeHb Ha naHii
TEpUTOPil HAMU BiIMi4eHO 8 BHIIB, HAHOIIBII YNCIIEHHUMH 3 SIKUX Oyima CuHUIS Benuka (Parus
major), a cepen BUMIIB, SKi Tpamsuincs 3pinka — ['aiuka 6onotsaa (Poecile palustris), Copoka
(Pica pica), Coiika (Garrulus glandarius).

Mu i Hagani OyneMo 3aiiMaTHCS MIPOBEICHHSIM 300py OPHITONOTIYHUX JaHUX, IO NAIyTh
3MOTY OI[IHUTH IWHAMIKY YHCEIHLHOCTI THX YH 1HIINX 3UMYIOUUX BHIiB MITAaXiB HA JOCIIHKYBaHUX
HaMH TepUTOpisX. MOXIIMBO, Halli AaHi Oy/1yTh BaXKJIMBUMHU JIJIsI MOHITOPHHTY BPa3iIMBUX BHIIB.

Hlniuka L., HImapux B.

AHAJII3 TTIOIIUPEHHS ®ITOIATOTEHHUX YYKOPIJTHUX THBA3IMHUX KOMAX
HA TEPUTOPIT YKPAIHU

Ipuxapnamcokuil Hayionanvru ynisepcumem imeni Bacuns Cmepanuxa
eyn. lllesuenxa, 57, m. leano-@panxiscok, 76000, Yrpaina
e-mail: iryna.shpichka@pnu.edu.ua

Shpichka I., Shparyk V. ANALYSIS OF DISTRIBUTION OF ALIEN INVASIVE
PATHOGENIC INSECT IN UKRAINE. The problem of biological invasions and invasive alien
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species acquires relevance in Ukraine and around the world. Invasive species are species with
a significant capacity for expansion that spread naturally or through humans. They represent a
significant threat to the flora, fauna and natural ecosystems. The Convention on Biological Diver-
sity defines 13 main mechanisms of impact of invasive alien species on the environment, among
them a special place is occupied by phytophagy. Basic information about the biology, origin,
pathways and time of entry of alien invasive species are important for assessing threats to their
future performance.

[IpoGnema GionoriyHuX iHBa3iH Ta IHBa3IMHUX Yy)KOP1IHUX BUIIB HaOyBa€ aKTyaJbHOCTI
sK B YKpaiHi, Tak 1 B ycbOMY CBITi. AJDKe iHBa31HHI BUAN — 1€ BUY 31 3HAYHOIO 3aTHICTIO JI0
€KCIIaHCIi, [0 NOMINPIOIOTHCS HPUPOAHUM HUISIXOM a00 3a JIOIMOMOTOO JIFOMHU 1 CTAaHOBIIATH
3HayHy 3arpody st ¢iopu, GayHu Ta NpupoHuX ekocucteM (Aunemenko, 1994). Uyxopinui
iHBa3ifiHI BHIM BHTICHSIIOTH MICIICBI BHIM 1 3 BEJIMKOI MIBHIKICTIO MOXYTh 3aXOILTIOBATU
HOBI Tepuropii. Jleski mocimKeHHS BKa3yrOTh Ha Te, IO iHBa3il HOBUX BH/IB BCEJICHINB Y
AQHTPOIIOTEHHO 3MiHeHI JaHamadTH BiAOYBarOThCS YacTillle, HK Yy HMPHUPOAHI HEMOPYIICHI
€KOCHCTEMH, sIKi 31aTHi hopmyBatu Oe3mia Oiomoriuaux 6ap’epis (ILBapi, 1993). B croto uepry,
Mixnaponuuit Coro3 Oxoporu [Ipupomm (IUCN) nmae OimpIn 4iTke BU3HAYCHHS 1HBA3IHHUX
qyKOPITHUX BUIIB — II¢ HEMICIIEBI BUIM, IHTPOAYKOBaHI HABMHCHO a00 BHIIAIKOBO 338 MEXaMH
TXHBOTO MPUPOTHOTO apeaiy, ¢ BOHU OCLITH, PO3MHOXKYIOTBCS i MOLINPIOIOTHCS Y CIIOCOOH, 1110
3aBJIAFOTh HETATHBHOTO BIUIUBY JIOKAJBHIH O10Ti Ta HABKOIUIIHEOMY CEPEIOBHILLY.

Konsenmiero npo 6iosoriyae pi3HOMaHITTS BU3Ha4eHO 13 OCHOBHUX MEXaHi3MIB BILIMBY
IHBa31MHUX YY)XOPiIHUX BHAIB Ha HaBKoJMIIHE cepenosuiie (Harrower ta in., 2018), cepen
HUX ocoOnuBe Micue 3aiimae ¢itodaris. UncieHHI 4yXopinHI BUAM KoMax, Oararo 3 sKHUX
iHTpOomyKoBaHi jumie 3a ocraHHi 200 pOKIB, YCHIIIHO BKOPIHWJIMCS B PI3HHX €KOCHCTEMax
€sporn. Ha teputopii €C Bxe npucytHi 6musbko 1550 BuaiB dyxopigHux 0e3xpedeTHux, 94
% 3 HUX wieHuctoHori, a 90 % 3 HuX koMaxu. bijblie MOJOBHHU 4yKOPiTHUX Oe3XpeOeTHHX €
ditodaramu (52 %), i 30 % i3 HEX BpakaroTh AepeBa Ta yarapauku (Matosevié, Zivkovi¢, 2013).

Bazora indopmaitis mpo 6i0710Ti0, ITOXOMKESHHS, IIUISXX Ta YaC IPOHUKHEHHS Ty KOPiTHUX
1HBa31HIX BHIIB € BaXKITMBUMH JUIS OLIIHKH 3aTrPpo3 iXHb01 MaitOyTHROI HisutbHOCTI. [lepina BuMora
IIiJ] 9ac OIIHIKY BIUTUBY YYXKOPiTHHUX iHBa3i{HMX BHIIB HA EKOCHCTEMH IIOJIATAE y TIPOBENICHHI
iHBeHTapH3amii 4YyXOpITHUX BHIIB TepUTOpii Kpainn. Taki mocmimkeHHS HEOOXimHi, 1100
OILIIHUTH, SIKi TAKCOHOMIYHI 9¥ 010€KOJIOTIYHI TPYITH YYKOPiTHIX KOMaX € HAHOUTBII YCITiITHIMUA
BCEJICHIISIMH, IIKIJTMBUMH JUIS IOBKULISL i €KOHOMIKHM KpaiHu. Taki JOCHiPKeHHS TayTh 3MOTY
IIpOaHaIi3yBaTH HMIJISIXH IIPOHUKHEHHS BUIIB BCEJICHIIIB Ta MPOBOJUTH €(PEKTUBHUN MEHEKMEHT
3 METOIO 3a100iraHHs MPOHUKHCHHIO HOBHX BH/IIB.

Cranom Ha 2021 pik B YkpaiHi HEMa€e Cy4acHOTO TIepeiiKy 1HBa3iHUX 4y>KOPiJHUX BUJIIB
koMmax-(itodaris. Meroro Haioi poOoTH 0yJI0 BCTAHOBUTH Ta MPOAHAIIi3yBaTH MEPEiK BiIOMUX
Yy>KOP1THUX KOMaXx, SIKi YUHATH MPSIMHUIl NATOT€HHUH BIUIMB HAa POCIMHHI OpraHi3MH.

VY pesyabrari MPOBENCHOTO aHai3y JITepaTypHUX JaHUX 1 HalllOHAIBHUX 0a3
Oiopi3HOMaHITTS Ha TepuTopii YKpaiHM BHABIEHO 56 BHIIB (ITONATOTEHHUX UY>KOPiITHUX
1HBa31HHIX KOMax. BcTaHOBIEHO Takmii TakcOHOMIUHMI posnoxin Buais: psg Coleoptera — 50 %
BiJ] 3HalineHnX BUAiB, psx Lepidoptera — 26,5 %, Heteroptera — 12,5 % Ta Diptera — 11 %.

Suis I'., Craxis B.

JOCIHIJKEHHSA [TOIIMPEHOCTI 'EJIBMIHTO3HUX 3AXBOPIOBAHB CEPE]]
HACEJIEHHSA MICTA JPOI'OBUYA TA IPOI'OBUIIBKOI'O PAMOHY
JIpoeobuyvruil deporcagnuil nedazoiunuil yHisepcumem imeni leana @panka
syn. Llesuenxa, 23, m. [pocobuu, 82100, Yxpaina
e-mail: vasylstakhiv@ukr.net

Yatsiv H., Stakhiv V. STUDY OF THE HELMINTHIC DISEASES PREVALENCE
AMONG THE POPULATION OF DROHOBYCH AND DROHOBYCH DISTRICT. Covered
the study of helminthic diseases among the population of Drohobych and Drohobych district,
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which were carried out during the period of 2017-2019 calendar year based on the Municipal
Non-Profit Enterprise «Drohobych City Polyclinic» of Drohobych City Council (clinical diag-
nostic laboratory).

[MporsiroM ocTaHHIX poOKiB B YKpaiHi JOCHTh BaroMo 3pocia Iapa3uToJoriyHa
3aXBOPIOBAHICTh cepen HaceleHHs. [IpuOnu3HO miopiuHo peectpyerbes ao 0,5 muH 0ci0,
¢ikcyersest Oinbme 30 Ho3omoriuHux Gopm. HailnmommpeHimmMMu cepei HacelleHHs €
eHTep00i03, acKapu03, FIMEHOJIEI1 103, TPAILIAIOTHCS TEH103, TCHIApUHX03, €XIHOKOKO3, aMmebias,
nsam0mio3 (ITimak, 2003). Ha chorogHimHiil 1eHs BaroMoro 3HaueHHs: HaOyBaroTh JabopaTopHe
JOCITIJPKEHHS] XBOPHUX 1 IIarHOCTYBaHHS Napa3uTapHUX 3aXBOPIOBAHb.

3ayBakuMo, 1110 00’ €KTOM HAIIIOTO MOCIiKeHHs Oyi1o HaceiaeHHs micta J[porobuua Ta
Jlporo6uipkoro paiiony. Matepiai 30upaiiu 1 onparboByBaiu npotsarom nepiomxy 2017-2019 pp.
I[OCJ'IiI[)KCHHfI BUIIOPOXHEHb ITPOBOJAUIIM TaAKUMH METOAaMH: METOJ HATUBHOI'O Mas3Ka, TOBCTHH
Ma3ok 3a MetozioMm Karo, meton Tenemana, metonu 36aradenHst Oroie00opHa, METO]] BUSBICHHS
S€1lb TEJIBMIHTIB y TIEpHaHAJIbHUX PEaKTHBHHX 3iCKO0aX 3a JIONMOMOTIO0 JIEPEB’sIHUX IIITaTeiB
a6o cipauka (ITimaxk, 1996, Cansk 2001).

Yeworo 3a 3 poku 3 2017 mo 2019 nposeaeno 387 978 3aranbHO KITIHIYHHUX J0CHTIIKEHb.
I3 uucna 3arajibHO KITIHIYHUX JOCIHIKEHb Iapa3UTONIOTIYHUX aHali3iB BHKOHaHo: y 2017
p. — 12 755, y 2018 p. — 12 299, y 2019 p. — 10 517. CuiBBiAHOIICHHS Mapa3sUTOIOTIYHHX,
3arajJbHO-KJIIHIYHUX JOCTIKeHb 10 3arajbHOi KiJbKOCTI aHami3iB ympomomk 2017-2019 pp.
Oynu nprbu3HO oxHakoBi. HeoOXiqHO BIIMITUTH, 1110 TPOBEJCHHS 3arajibHUX aHaui3iB 'y 2017-
2019 pp. npakTH4HO OYJIO HA OJIHAKOBOMY piBHI. BapTo Biq3HA4YMTH, IO KiNBKICTh MPOBEICHUX
JOCITI/DKCHD 3a 3BITHHI Mepioja 3MEHIIMIach, 0co0auBo y 2019 p. mOpiBHIHO 3 MOMEpPEeIHIMU
2017-2018 pp. BianoigHo Ha 2258 i 1782.

IHBa30BaHICTh HACEJICHHS TEIBMIHTO3HAMH 3aXBOPIOBAHHAMH (acKapua03, eHTepo0io3,
Tpuxoledanbo3) y po3pizi KOHTHHIEHTIB (IUTA4E i JOpOCIe HACEJeHHs) 3a 3BITHUW mepiox —
2017 — 2019 pp. — cranoBuna: y 2017 p. — 418, 2018 p. — 387, 2019 — 391.

AHai3youu IaHi, HeOOX1IHO Bi3HAYKMTH, 10 Ha ackapuao3 y 2017 p. 3 yucia 10pocaoro
HaCEJICHHS 3aXBOPLIH — 25 0ci0, 1m0 cranoBmiIo 6,3 %, 13 mitedt 1o 17 pokis 375 oci6 (93,7 %). Y
2018 potii Ha ackapu103 JOPOCie HaceaeHHs 3axBopiio — 18 ocib (4,7 %), i3 aiteit 10 17 pokiB —
361 (95,3 %). [IpoTarom 3a3HauyeHOro Mepiofy HallMEHIIe 3aXBOpian Ha ackapuao3 y 2019 p. 3
YHciIa opociaoro HaceneHus — 9 ocib (3,2 %), i3 miteit — 274 (96,8 %).

[TporsiroM BKka3aHOTO MEpiofy Ha €HTEepo0io3 3aXBOPLIM BUKIIOYHO JIiTH A0 17 piuyHOro
BiKy, a came y 2017 p. — 18 oci6, y 2018 1 2019 pp. — 8, mio cranosmio 100 %. Ha 3axBoproBaHHs
Tpuxoredanso3 npotsirom 2017-2019 pp. He Oyi10 XBOPHUX CEPeJl TOPOCIOro HACEICHHS, Hi cepes
IiTel.

Aleksandrowicz O.

AGONUM HYPOCRITA (APFELBECK, 1904) (COLEOPTERA, CARABIDAE)
IS A RELICT GROUND BEETLE SPECIES IN THE POLESIE BOGS
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
22b, Arciszewski Str., 76-200 Stupsk, Poland
e-mail: oleg.aleksandrowicz@apsl.edu.pl

The modern range of Agonum hypocrita covers the forest zone of Eurasia from west to east
from the Atlantic to the Amur, and from north to south from Finnish Lapland to the north of the
Balkans (Schmidt, 1994).

Such a vast area does not correlate with the few findings. The species is known from few
places, its habitats are local. In most countries, it is considered rare or very rare.

Registration of Agonum hypocrita (listed for Ukraine in the catalog of beetles of the
Palacarctic region) in Transcarpathia and Precarpathia requires confirmation (ITyukos, 2013).
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The study of the distribution of this species is complicated by the difficulties of species
identification. Reliable identification is possible only by the structure of the copulatory apparatus
of males.

According to our data, Agonum hypocrita is a stenobiontic hygrophilous inhabitant of
carbonate swamps. In Belarus and Poland, it occurs on the border area in carbonate swamps in the
Bug and Pripyat basins. Agonum hypocrita is a dominant species at the swamp massifs Zvanets,
Olmanskie and Sporovskie (Belarus).

Such rare stenobiont hygrophils species in the rest of the territory are numerous in these
bogs: Carabus menetriesi Hummel, 1827, Carabus clathratus Linnaeus, 1761, Chlaenius
costulatus Motschulsky, 1859, Chlaenius sulcicollis (Paykull, 1798), Chlaenius quadrisulcatus
(1798) and Pterostichus aterrimus (Herbst, 1784). All these species have almost identical Euro-
Siberian areals, and all of them are most often found in carbonate swamps. Their preferred food
are the snails (Gastropoda terrestria) (Kpbokanosekuit 1983, Ilyuxos 2013a).

These swamps are inhabited by a very rare and protected bird species - aquatic warbler
((Acrocephalus paludicola (Vieillot, 1817)). Aquatic warbler has a similar type of geographical
range, but its distribution is limited to eastern Europe, the Balkans and western Siberia.

It is highly probable that this faunal complex, including aquatic warbler and hygrophilous
ground beetle species, is a relic of the Preboreal Holocene or the Late Dryassian of the Pleistocene.

The carbonate swamps inhabited by the aquatic warbler in Belarus and Poland are protected
as reserves or National Parks.

The modern distribution and high abundance of Agonum hypocrita and other Euro-Siberian
ground beetle species in carbonate swamps can be an indicator for the possibility of targeted
reintroduction of aquatic warbler.

Kazimierczak M., Hetmanski T.

OCCURRENCE OF THE NORTHERN WHITE-BREASTED HEDGEHOG AND THE
EUROPEAN HEDGEHOG IN POMERANIAN PROVINCE, NORTHERN POLAND
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk
22b, Arciszewskiego Str., 76-200 Stupsk, Poland
e-mail: malgorzatkazimierczak@wp.pl

Representatives of insectivorous mammals from the family Erinaceidae occur in Europe
and at the Euro-Asian boundary. These include the European hedgehog (Erinaceus europaeus),
the northern white-breasted hedgehog (Erinaceus roumanicus), the southern white-breasted
hedgehog (Erinaceus concolor), and the Amur hedgehog(Erinaceus amurensis). Two hedgehog
species, i.e. the northern white-breasted hedgehog and the European hedgehog, can be encountered
in Poland. The ranges of these mammals may change due to climate change. There is very little
informationabout the occurrenceof hedgehogsespecially in the northern regionsof Poland. There
have been no attempts at the determination of the sympatricity of these species in their occurrence
range. The aim of the investigations conducted in 2014-2017 was to provide information on the
occurrence of hedgehogs in Pomeranian Province (northern Poland).

The distribution ranges of the northern white-breasted hedgehog and the European
hedgehog divide Europe into two parts. The former species inhabits Central and Eastern Europe:
Belarus, Ukraine, Russia, Western Siberia, and the North Caucasus (Pucek, 1984). The European
hedgehog lives in areas spreading from Asia Minor to the South Caucasus, the British Isles, the
Iberian Peninsula, the southern part of the Scandinavian Peninsula, and the north-west part of
Russia (Pucek, 1984). At the end of the 19%century, the European hedgehog was introduced to
New Zealand (Reeve, 1994; Jones et al., 2005). The possibility of an encounter with the northern
white-breasted hedgehog or the European hedgehog decreases towards the north of the continent
(Kowalski et al., 1973, Serafinski and Wielgus-Serafinska, 1988).
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The territory of Poland covers the border of the distribution ranges of the northern white-
breasted hedgehog and the European hedgehog. The Odra River is the natural borderline between
the areas of the occurrence of these two species in the country (Serafinski, 1956, Kawecki, 1976,
Pucek, 1984). European hedgehogs live in the Western and Eastern Sudetes, Lower Silesia,
Trzebnickie Hills, the western parts of the Greater Poland Lowlands, the Pomeranian Lake
District, and the Baltic Coast (Usedom). In turn, northern white-breasted hedgehogs inhabit
the areas east of the Oder River (Pucek, 1984). Pomerania is mainly inhabited by the northern
white-breasted hedgehog, whereas the European hedgehog is very rarely identified here (atlas of
mammals of the Institute of Nature Conservation in Krakow).

The field observations were carried out in the evening, night, and morning hours. Hedgehogs
that were found alive and dead on roads were registered. Each individual was photographed and
the place of the encounter was recorded. The species of both alive and dead hedgehogs were
identified based on morphological characteristics. Each specimen was carefully photographed,
and the photographs and DNA material were sent to the Department of Systematic Zoology at the
Adam Mickiewicz University in Poznan to confirm the identification.

During the three seasons in 2014-2017, 73 hedgehogs were observed in 37 towns of
Pomeranian Province. The species was identified in 43 individuals, with 38classified as northern
white-breasted hedgehogs (88.4% of all individuals) and 5 animals (11.6%) were European
hedgehogs. During the four-year study, three new localities of the European hedgehog in
Pomeranian Province were discovered(Niepoczotowice54°26'10"N 17°53'03"E, Choczewo
54°44'24"N 17°53'29"E, Gdynia 54°31'09"N 18°32'22"E).

Summing up, both hedgehog species were found in the study area, but most individuals
were identified as the northern white-breasted hedgehog. The study confirmed the dominance
of this species in Pomerania. Additionally, the European hedgehog was found to expand its
distribution range and inhabit areas that were previously occupied by the northern white-breasted
hedgehog. The investigations should be continued to collect a larger database and analyze the
available material.
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Hruba O.'% Bida D.!, Matiytsiv N.!, Stasyk O. V.2, Stasyk O. G."? INFLUENCE OF
SPERMIDINE ON THE PROCESSES OF AUTOFAGIC DEGRADATION OF HUMAN AL-
PHA-SYNUCLEIN IN AN EXPERIMENTAL MODEL OF PARKINSON’S DISEASE. The
purpose of our study was to identify the possibility of using spermidine as an inducer of autopha-
gic degradation of human recombinant alpha-synuclein in Ogataea polymorpha model strain and
as cell protector under the stress conditions. The recombinant strains of O. polymorpha, which
constitutively express human alpha-synuclein gene (the main trigger of neurodegenerative Par-
kinson’s disease) conjugated with gene of green fluorescent protein (for protein visualization in
model cells by fluorescent microscopy), were used in the work. Using Western-blot analysis and
fluorescence microscopy it was shown that spermidine contributes to the partial degradation of
alpha-synuclein in the model yeast strain.

Bigomo, mo oxHiero 3 npuunH xBopobu Ilapkincona (XII) € HenpaBuibHUNA (OIIUHT i
HAKOIIMYEHHS arperariB anb(a-CHHYKICIHY, 110, 3a3BUYai, BiIoMe SIK CHHyKIeTHomaris. Takox
BCTaHOBJICHO, IO anb(a-CHHYKIEIH i€ Ha MPEeCHHANTHYHI TEPMiHAJII Ta PETrYIIoe Iepenady
CHHANTUYHOTO CUTHaTY. TOX Ha CHOTOJHI BBaYKAETHCS, IO M OUIOK BiAirpae BaXKJIHUBY POJb
y peryisnii mpouecy IO0CTaBKM Ta BUBIIbHEHHS HelpomeniaTopiB (y ToMy 4Hcili AodaMiHy) B
CHHaNTHYHY MiMKHY. [lepeTBOpeHHs] pO3YMHHIX MOHOMEDIB alb(a-CHHYKIISTHY Ha HepO3YHUHHI
arperatu € OCHOBOIO Jys (hopmyBaHHs Tinens Jlesi y pas3i XII ta iHmux cuHykneinomatii. Sk
HACJIJI0K, 11 PU3BOAUTH JI0 BIIMUpPaHHS HEMPOHIB LIEHTPaIbHOT HEPBOBOI cCHCTEMU. MexaHi3Mu
01JIKOBOTO roMeocTa3dy HEMpOHIB, O SKMX HaJIeKaTh NPOTEaCOMHHI Ta aBTO(ariiHuil NUIIXH
Jerpajarnii, IIKOM MOXXYTh BiJIirpaTd KIFOYOBY PONIb Y MIATPHMAaHHI ‘“HETOKCHYHUX PIBHIB
anbda-cuHyKIeiny.

MeTol0 HaIIOro AOCIHIIKEHHS OYyJI0 TIEPEBIPUTH MOXIIMBICTh BUKOPHCTAHHS CIIEPMIAMHY
SK 1HOyKTOpa aBrodariiHoi aerpanauii JIOACEKOIO PEKOMOIHAHTHOTO aib(a-CHHYKJIEIHy B
mopeni mramy O.polymorpha. Y po6oTi Oyl BHKOPHUCTaHI ayKCOTPO]HI 3a apriHiHOM MOJAEIbHI
mramu O. polymorpha, SKi KOHCTUTYTHBHO €KCIPECYIOTh JIIOICBKUHN T'eH aib(a-CHHYKICIHY,
KOH’FOTOBaHUi1 3 FeHOM 3eJIeHOT0 (iIroopeciieHTHOro Oinka. J{ns inaykuii aprogariiinoi gerpanaii
TeTepOJIOTIYHOTO allb(a-CHHYKIICTHY B KyJIbTypallbHE CEPEAOBHIIEC BHOCHIM CHEPMIiIHH, SKUH
BiZlirpae 3aXMCHY pOJb MiJX Yac AESKHX MOPYIIeHb. 3a momomoror BecrepH-Omor anamisy Ta
(r00peceHTHOT MIKPOCKOMIi OyJI0 AOCITIIKEHO Yaco3aJeXHUA BMICT anb(a-CHHYKIEIHY Ta
MOPQOJIOTII0 KIIITHH MOJEJIBFHOTO MITaMy 32 YMOB KYJBTUBYBaHHS Ha CEpEOBHILAX 13 PI3HUM
BMiCTOM criepMiuHy. byio 3’sicoBaHo, 1110 CIIEpMiIMH Ma€ 0303aJIeKHNAN IPOTEKTOPHUH e(eKT
i cripusie Aerpananii JTFICHKOTO anb(ha-CHHYKIICIHY B KIIITHHAX MOAEIHHOTO MITaMy TPiXKIKIB.
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BIIJIMB CIHHEPMIJJUHY HA PENOKC-BAJTAHC
B EKCIIEPUMEHTAJIBHIN MOJIEJII XBOPOBU ITAPKIHCOHA
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Matys L. 2, Shkil R.'?, Hrushanyk N.'?, Stasyk 0.2, Stasyk O.'2. EFFECT OF SPER-
MIDINE ON REDOX BALANCE IN AN EXPERIMENTAL MODEL OF PARKINSON’S DIS-
EASE. The aim of the study was to analyse the effects of exogenous spermidine (in different con-
centrations) on the prooxidant-antioxidant balance of Ogataea polymorpha yeast model strain,
constitutively expressed human alpha-synuclein.

OnmHUM 13 KITFOYOBMX TOKCHYHHX (hakTopiB eriojorii xBopoou [lapkiHCOHa BBaXkaeTbCs
01710k 0-cuHYyKIIeiH. BropuHHa cTpyKTypa 1bOro OlIKa HOPYIIYETHCS Y pasi 3aXBOPIOBAHHS, 110
iHOyKye GOpMYBaHHs HUTOINIA3MATHYHUX HEHPOHAIBHHUX BKIIOYeHb — Tienp Jlei. [HnykyBaru
TIPOIIEC arperalii a-CHHYKIICTHY MOJKYTh BUTbHI PaIUKaIIH, SIKi IIOCTIIHO YTBOPIOIOTHCS BHACIIIOK
MTOPYIICHHS pOOOTH MITOXOHPIANFHOTO TUXaJIHHOTO JAHITIOTA.

Mertoro Hamoro mocmipkeHHS Oyllo TMpoaHaNi3yBaTH BIUTUB PIi3HUX KOHIIGHTpAIlii
CIIEpMiJUHY Ha IPOOKCHIAAHTHO-aHTUOKCHAAHTHHH OalaHC KIITHH MOJCNBHOIO ILITaMy
apikmkiB O. polymorpha, B SIKOTO KOHCTUTYTHBHO EKCIPECYEThCS TeH aiib(a-CHHYKIICIHY
JIIOMMHY, KOH IOTOBaHUH 13 TEHOM 3€JICHOTO (PIFOOPECIIEHTHOro Oika. AHai3 3MIHCHIOBAIN Y
JBOX yacoBuX Toukax (15 140 rox), ki BiANOBIfaIN paHHIi 1 Mi3Hii Jorapudmiuniii pasi pocty
KYJIBTYPH.

Panimie Oyno BCTAaHOBJICHO, MO MCGIIUT IIIOKO3W B KYJIBTYpPaJIbHOMY CEpEIOBHII
CIpUYMHSE cTpecoBuil ctaH y kmituH O. polymorpha ¥ iHAyKye cneungiuHy KIITHHHY
BimmoBins. Hanpuknan, Hu3bka KoHeHTparis riroko3n (0,1% mnopiBHIOIOUH 3 1%, 1mo
BBQKA€ETHCS ONTHMAIILHOK) OOMEXYE PIiCT KyJIBTypH Ta CIPUYUHIOE HAINPOLYKIIK aKTUBHUX
¢dopm okcureny (ADO) y xiituHax O. polymorpha. Tomy ans MOAETIOBaHHS OKCHIIATHBHOTO
cTpecy Oynmo oOpaHO Il YMOBH KyJABTUBYBaHHS KIITHH. CIIepMiTUH BHKOPUCTAIHN SIK CHOIYKY,
10 MMOTEHIIITHO MOIYITIOE IPOOKCHAAHTHO-aHTHOKCHAAHTHHN OaaHC 1 TAKUM YHMHOM IPOTHIIE
HETaTHBHHUM e(eKTaM Ie(ilnuTy TIIFOKO3HU Y KINITHHAX APLKIKIB.

3a monomororo (iroopecieHTHOro 6apeauka 2,7 -auxsopduryopecieiny mianerary Oyiio
SKICHO o1liHeHO HassBHicTE ADO Ta BUSABIICHO, 110 Y pa3i AomaBaHHs ciiepmiguny (0,5 MM, 1 MM
ta 2 MM) 10 cepenoBuia BMicT ADO 3MeHITYBaBCsl, TOPIBHIHO 3 KIITHHAMH, KYJIBTHBOBAaHUMH
3a Ae(iluTy TITFOKO3H.

PiBenp kapOoninbHux rpyn i TBK-no3nTuBHUX npomykTiB Ha 15-TH T0J KyJIBTHBYBaHHS
BaroMo He BiJpi3HSBCS y KJIITHH 000X IITaMiB, KyJIbTUBOBaHUX Ha cepexoBulli 3 0,1% riroko3u
Ta PI3HUMH KOHIIEHTpauisMu crepmizndy. Ha 40-By ron KyJnbTUBYBaHHS BHSBJIEHO, IO
nonaBaHHs 1 MM crniepMiZiMHY y CepeIOBHILE YNHMIIO 3aXUCHY 10 Ha KiitHHU O. polymorpha
Ta 3MEHIIYBaJO BMICT MPOAYKTIB OKHMCHOI Momudikamii OinkiB. KpiM I[bOro, akTUBHICTB
katayia3u Ha 40-By ToJl KyJIBTHBYBaHHS 3pOCTajia 3a 30UIBIICHHS KOHLEHTPAIll CICPMiIUHY B
cepenosuiti (Big 0,5 MM 110 2 MM). PiBeHb BiIHOBJIEHOTO IIyTaTIOHY Y KIITHH, KYJbTHUBOBAHUX
Ha CEepeJIOBHIIAX 13 JOAaBaHHIM CIepMinuHy B koHueHTpalisx (0,5 MM, 1 MM ta 2 MM), OyB
BUIIIMM TIOPIBHSHO 3 KIIITHHAMH, KYJIFTHBOBaHMMH Ha cepenoBuii 3 0,1 % nioko3u, IpoTsIrom
BCBOT'0 YacCy KyJITUBYBaHHS.

TakuM 4MHOM, BCTAQHOBIICHO, IO JIOAABaHHS CIEPMIJHHY JO POCTOBOIO CEPEIOBHIIA
3MIl[yBaj0 piBHOBary y OiK akTUBAIlil CHUCTEMHU AHTHOKCHIAHTHOTO 3aXUCTy 1 CIPHSLIIO
3MeHIIeHHIo BMicTy ADPO y KIIITHHAX MOJAEIBHOTO MTamy ApixmkiB O. polymorpha.
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Hemem K.'?, Hememr 51.%, Apaan T.2

XAPAKTEPUCTUKA TIEPBUHHO-TPUIICUHI3OBAHOI KYJIbTYPU KJIITUH
MIC'MEHTHOI'O EIITEJIIO CITKIBKH, KYJIbTUBOBAHOI
HA HAHOBOJIOKHUCTUX MEMBPAHAX
! Haguanvno-nayxosuii yenmp “‘Incmumym 6Oionozii ma meouyunu”’
Kuiscvkoeo nayionanvrozo ynieepcumemy imeni Tapaca Lllesuenxa
npocn. Axademixa [iywkosa, 2, m. Kuig, 03022, Vxpaina
2 Institute of Animal Physiology and Genetics CAS
89, Rumburska Str., Libechov, 27721, Czech Republic
e-mail: katerina.nemesh@gmail.com

Nemesh K., Nemesh Y., Ardan T. CHARACTERIZATION OF THE PRIMARY RETI-
NAL PIGMENT EPITHELIAL CELLS CULTIVATED ON THE NANOFIBROUS MEM-
BRANES. Retinal pigment epithelial (RPE) cells play a crucial role in photoreceptor functional-
ity. RPE cell functionality disorder leads to age-related macular degeneration (AMD). Nowadays
there is no effective therapy against AMD, however, RPE transplantation may be the best option
for vision preservation. Hence, we cultivated primary porcine RPE cells on the biocompatible
nanofibrous polylactide membranes to prepare them for transplantation. Additionally, we charac-
terized their functionality with immunofluorescent staining of RPE cell-specific markers (Na/K-
ATP, BEST1, tubulin, MCT1, ezrin, RPE65, and ZO1) and assessed their phagocytic activity.
During experiments, we revealed that cultivated RPE cells were mature and functionally active
to be transplanted.

KiiTrHM TIrMEHTHOTO eIiTeNiio CITKIBKM KOHTAKTYIOTh 13 30BHIIIHIMH CErMEHTaMH
(oTOpeNenTopiB i BilirpatoTh KIIOYOBY POJIb Y MIATPUMI iXHBOT (hyHKIIOHANBHOCTI. JlncyHKIis
KJIITHH MITMEHTHOTO CIITENiI0 MPU3BOIUTH JI0 TOPYIICHHS (YHKI[IOHYBaHHS (DOTOPEIENTOPIB 3
MOAAJIBLINM PO3BUTKOM BiKOBOT MakynoaucTpodii (Ramsden, 2013). BikoBa Makysiomuctpodis
(BMJI) — ne 3axBOpIOBaHHS, IO XapaKTEPU3YETHCS PYHHYBaHHSM JKOBTOI IUISIMH CITKIBKH,
BUKJIMKAIOYM IpOrpecyiody BTpary neHrpainbHoro 3opy (Mitchell, 2018). Ha croroani y cBiTi
200 minbiioniB moneit i3 BMJ] (Wong, 2014). Hapa3si Hemae e()eKTHBHUX METOJIB JIIKyBaHHS
XBOpOOH, ajie MPOBOAATHCS EKCIIEPUMEHTH i3 TPaHCIUIAHTALil KJIITHH MIrMEHTHOTO EIiTeNio
CITKIBKM y CyOpeTHHAIBHHH MpPOCTIp Ul BiJHOBJICHHS (DYHKIIOHYBaHHS (OTOPELENTOpiB 3
OAAJIBLINM TTOBEPHEHHSM 30DY.

Meroto Hamoi poboTu Oysio KyJIbTHBYBAaTH KJIITMHH IITMEHTHOTO EMITENiI0 CITKIBKM Ha
HaHOBOJIOKHUCTUX OI10CYMICHHMX MOJNIJaKTUIHMX MeMOpaHax 1 INepeBipUTH (YHKLIOHAIbHY
aKTHMBHICTh KIITHH Ui TOJANbINOi TpaHculaHtanii. [lepBUHHO-TPUIICHMHI3OBaHI KJIITHHU
BUAULUTH 13 KaJaBepHUX odell Sus scrofa 3a 3aralbHONPHUIHHATOI0 MeTonukoro. CycrieHsiro
KJIITHH BUCIBaJIM HA KYJIBTYPaJibHi IUIAHIIETH Ta KYJIFTUBYBAJIH MPOTATOM 2 MICSLIB JUIs HA0Y TTS
KJIITHHAMHU TIrMEHTalil Ta T'eKCOrOHaIbHOI ()OPMH, MOTIM MepeciBaju Ha HAHOBOJOKHHCTI
MOJIJIAKTU/IHI MeMOpaHU Ta KYJIBTUBYBAJIHM NPOTAroM 2 TWXHIB. KOHTpONIBHY Tpyly KIiTHH
KyJIbTHUBYBAId HAa CHHTCTHYHHX moiiecTepoBux MemOpanax Transwell® Corning®. Ilicns
LBOTO KJIITHHH 1IEHTU(IKYBaId METOAOM (IIIOOPECHEHTHOI IMYHOLMTOXIMIi 3a MapKepamu,
XapaKTepHUMHU JUIs KITITHH MirMeHTHoro emitenito citkiBku: Na/K-ATP, BEST1, ty0Oynin, MCT1,
e3puH, RPE65 ta ZO1. Takox Oyno NMpoBeJeHO aHaNi3 Ha 3JaTHICTh KIITHH A0 (arourosy,
BukopucroByrourn pHrodo™ Red E. coli BioParticles™. Curnan ¢iroopecieHIii JeTeKTyBalu
3a I01oMorolo KoH(oKanbpHOro Mikpockorny Leica SPS.

[IporsiroM KynbTHBYBaHHS KJIITHHM HaOyJIM TeKCOTOHaJNbHOI QopMu Ta CTaluu
MIrMEHTOBAHMMH, TaKOX CIOCTEpIraid MiJBUINCHUA iMyHO(IIOOpeCeHTHH curHam Na/
K-ATP, BESTI1, ty6yniny, MCT1, RPE65 Ta ZO1 mnopiBHSHHO i3 KOHTPOJBHOIO TPYIOIO.
Pesynbrarn koH]OKaIbHOT MIKPOCKOMIT MOKa3aIn BUCOKHH BMICT (parolMTOBaHUX YAaCTUHOK Y
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OUTOIUIA3MI KIIITHH BXK€ IICIIS MMepInoi TOOMHM iHKyOamii SK y JOCHigHIA, TaK i B KOHTPOJIBbHIN
rpymi. 3a pe3yasTaTaMy eKCIICPUMEHTY BUSBJICHO, IO KIITHHU IITMEHTHOTO ETITENII0 CiTKIBKH,
KyJBTHBOBaHI Ha HAHOBOJIIOKHHCTHUX MeMOpaHax, 3pili Ta (yHKI[IOHAIGHO aKTHBHI H MOXYTb
OyTH BUKOPHCTaHI [UIS TPaHCIUIAHTALII.

ITaxapenko M.

MOP®OOPYHKIIOHAJIBHI OCOBJINBOCTI TEMOIIOETUYHNX
KJIITUH-TIOIEPEJHUKIB XBOPUX HA MIEJIOAUCIIJIACTUYHUI CUHJIPOM
TA TOCTPY MIEJIOIAHY JIEMKEMIIO V KYJIBTYPI KJIITUH IN VITRO
Hayionanvnuii ynieepcumem «Kuego-Moeunancvka akademisn
syn. I Cxosopoou, 2, m. Kuis, 04070, Yxpaina
e-mail: margaret.pakharenko@gmail.com

Pakharenko M. MORPHOFUNCTIONAL FEATURES OF HEMATOPOIETIC PRO-
GENITOR CELLS IN PATIENTS WITH MYELODYSPLASTIC SYNDROME AND ACUTE
MYELOID LEUKEMIA IN CELL CULTURE IN VITRO. Myelodysplastic syndrome (MDS)
belongs to a group of heterogeneous diseases based on hematopoietic stem cell lesions. Often this
pathology is accompanied by transformation into acute myeloid leukemia (AML). Bone marrow
samples from 10 patients with MDS and 6 patients with AML were examined and cultured for 14
days at the conditions of absolute humidity, 5 % CO, and 37 °C. The study suggested that the lack
of colony-forming ability of bone marrow progenitor cells in patients with MDS is an unfavor-
able sign and may precede the transformation of the disease into acute myeloid leukemia.

Mienonucmiactuyanii cuaapoM (MJIC) HaslexXuTh 10 TPyNU reTepOreHHUX 3aXBOPIOBAHb,
B OCHOBI SIKUX JIGKHUTh YPaKSHHS TeéMOIIOETHYHOT CTOBOYpOBOT KIIiTHHHU. Hepiako Taka narosoris
CYIIPOBOKY€ETHCS TpaHCPOPMAITIEID Y TOCTpy Mienoiany Jneiikemito (IMJI). Metoro pobotu
0ys10 BU3HAUYUTH MOP(PODYHKIIOHATBHI OCOOIMBOCTI KIITHH-TIONCPEIHUKIB KICTKOBOTO MO3KY
narienTiB 3 MJIC ta 'MJI, mOpiBHSHO 3 KOHTPOJIEM, Y KYJIBTYpI 3 HAIIBPIAKOTO arapy in vitro.

JocnimkyBanu 3pa3ku KicTkoBoro Mo3ky 10 marfientis 3 MJIC Ta 6 martientis 3 TMJL
3pasku po3auIsin y rpamienTi minbHocTi Hystopaque (1,077 r/mi ) (Sigma, CIIA), TpukparHo
BigmuBanu y PBS (Sigma, CIHIA) ta kyneruByBasnu y cepenosuiti DMEM (Sigma, CIIA)
3 nmomasanHsM 20 % FBS (Sigma, CIHA), 1 % anTuGioTHKIB (HECHIMIIH/CTPEITOMIIIMH)
i L-rnmyraminy (Gibco, CILA), 3,3% arapy (Difco, CILIA) Ta 50 Hr/min rpaHyJIOLUTapHO-
MakpodaraibHOT0 KojoHiecTumymordoro ¢akropa (PeproTech, CIIIA) npotsrom 14 ai6 3a
ymoB abcomoTHoi BontorocTi, 5 % CO, Ta 37 °C. SIk KOHTPOJIb JOCIIKYBaH 3pa3kH KiCTKOBOTO
MO3Ky, OTpuUMaHi 3 (parMeHTiB pebep, BUIyYCHUX IIiJ 4ac omepaiii Topakotomii. OTpumani
KJIITHHHI arperaT aHajiizyBaiu mija iHBeproBaHuM MikpockoroMm (Olympus CK-2, Slnownist) Ta
3abaprmroBanu 3a [TanmeHreriMom.

Byno BcTaHOBNIEHO, IO KITITHHU-TIONEPEJHUKH KICTKOBOrOo MO3Ky mnamieHTiB 3 MJIC
MarOTh 3HIDKEHY 3IaTHICTh 10 KOJOHIE- Ta KiacTepoyTrBopeHHs — 3,0+0,6 ta 5,3+1,2 Ha
1x10° eKCIUIAaHTOBaHMX KJIITHH, BiIIIOBiIHO, MOPIBHIOIOYM 3 KOHTPOJIEM, J€¢ €(PEKTHBHICTH
KOJIOHIEYyTBOpEHHs  jopiBHIOBaia 38,142,3 Ta 65,3+1,5 Ha 1x10° eKkcCIJIaHTOBaHUX
KJIITHH, BIAMOBIJHO. 3pa3ku KICTKOBOro MO3Ky mnauieHTtiB 3 I'MJI He QopmyBamu KkosoHii
i xapakTepu3yBaluCsi HHU3BKOIO 3[IaTHICTIO IO KiactepoyrBopeHHs — 3,2+1,1 mwa 1x10°
eKCIUTAHTOBAHUX KIIITHH, PU LIbOMY YTBOpPEHI KJIITHHHI arperaru OyJau MpeNCcTaBiIeH] MaUMU
(3-20 xuituH) Ta Benukumu (20-29 KiiTHH) Kiactepamu. TakoX BUSIBJICHO, IO Y TOJOBUHH
3pas3KiB KiCTKOBOro Mo3Ky mnamieHTtiB 3 MJIC (n=5) BiJCyTHsSI KOJIOHIEyTBOPIOIOUA aKTUBHICTB,
IO B MOJANBIIOMY TepeayBasio TpaHchopMarii MieJIOAUCINIACTUYHOTO CHHJPOMY Yy TOCTPY
Mienoinny neiikeMito. OTxe, MOXKHA PUITYCTUTH, IO BIJICYTHS 3aTHICTh 10 KOJIOHIEYTBOPEHHS
KJIITHH-TIONIEPETHUKIB KICTKOBOrO MO3Ky TaiieHTiB 3 MJIC € HECTIpUATIIMBOIO 03HAKOIO 1 MOXKE
nepeayBaty TpaHchopmailii 3aXBOPIOBaHHS y TOCTPY MIENIOIIHY JICUKEMIIO.
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BILIVB ITOXIJHOI'O TIA30JIY TA MOT'O KOMIIJIEKCIB 3 IIOJIIMEPHUMU
HOCIAAMU HA HATHUBHICTD JHK ITYXJIMHHUX KJIITUH IN VITRO
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Raspopina A., Finiuk N., Mitina N., Ostapiuk Yu., Obushak M., Zaichenko O., Bab-
sky A., Stoika R. IMPACT IN VITRO OF THIAZOLE DERIVATIVE AND ITS COMPLEXES
WITH POLYMERIC CARRIERS ON NATIVITY OF DNA IN TUMOR CELLS. The develop-
ment of biocompatible multifunctional polymeric drug carriers is a crucial in modern pharmaceu-
tics. Synthesized complexes of BF1 with polymeric carriers showed higher cytotoxicity toward
HL-60 human leukemia cells, HepG2 human hepatocellular, a MDA231 human breast carcinoma
cells compared with such effect of free thiazole derivatives BF1 or/and doxorubicin. BF1, poly-
meric carriers, and complexes of BF1 with polymers did not intercalate into the structure of DNA
and bind with this molecule. The BF1 and its complexes cause the formation of single-strand
breaks and fragmentation in DNA of tumor cells.

lonoBHuMHM  npoOnemMamu  cydacHol ximiorepamii € HemocTaTHs e(EKTHUBHICTH
MPOTUIYXJIMHHHUX TIpenapariB, HHU3bKAa CEJIEKTHBHICTh IXHBbOI Mii, PO3BUTOK MHOKHHHOI
MEIMKaMEHTO3HOI PE3UCTEHTHOCTI i HU3bKa PO3UMHHICTD 0araTbox MPOTUIYXJIMHHUX YHHHHKIB
y Bofi. OJTHUM i3 IUISXiB BUPIIICHHS UX HEJOJIKIB € BUKOPUCTAHHS MOJIIMEPHHUX HOCIIB JIIKiB.

Meroto mpezacraBineHoi poOOTH Oyl0 JOCTITUTH NPOTUIYXJIMHHY Mil0 IIOXiJHOTO
tiazony (N-(5-0en3wmi-1,3-tiazomn-2-1)-3,5-aumerni-1-0en3odpypan-2-kapookcaminy (bP1) B
komruiekci 3 moniMepaumu Hocissmu noni(BEII-ko-IT'MA)-epaghm-mIIED (T2), noni(ITETMA)
(T4) 1 momi(ITETMA-xo-AMM) (T6). HocmimKkeHHs: TUTOTOKCHYHOCTI PEYOBHH TPOBOAMIN Ha
IyXJMHHUX KIITHHAX pi3HOro TKaHMHHOTO noxomkeHHs (HepG2 remarokapunHOMH JIIOIMHH,
HL-60 npomienonuTapHoro jekosy moauau, MDA231 kapuuHOMH MOJIOYHOI 321031 JTFOAWHH
1 NICEeBIO-HOPMAaIBHUX KITHHAX (keparnHouwty moauuu ninii HaCaT) 3a momomororo MTT-
TecTy. 3IaTHICTh PEeYOBUH BIUTMBAaTH Ha HaTMBHICTH JIHK BM3Havanu 3a 10OMOMOror MeTomy
3 JIHK-TponHuM OapBHHKOM METHWJIOBHM 3ejeHuM, enekrpodopesy IHK B araposnomy remi,
JHK-komeT aHamni3y 3a Jy>XKHUX YMOB 1 Metony baproHna 3 nqudeHinaminom.

BcranoBneHo, 10 KOMIUIEKCH TOXigHOro Tiazony T2, T4, T6 Oynu OUIBII TOKCHYHHUMH,
Hix BitbHUNA B®-1 myst xkitun ninii MDA231. Kommiekcu T2 1 T4 mManu OinbIly TOKCHYHICTB
moxo xiithH ninii HepG2 i HL-60, Hix pedoBuna B®-1. Hatomicts b®1, monimepu, a Takox
1XHI KOMIUICKCH HE OyJIM TOKCUYHUMH 010 KepatuHouTiB jaroauau JiHii HaCaT 1 He mocsranu
pisnsa IC,, 3a xoHueHTpanuii jocmimkysanoi peyopunu 50 MkM. b®-1, #ioro xommexcu T2,
T4, T6, nonmimepu T1, T3, TS e intepkamoBanu y crpykrypy JHK. B®-1, iioro kommiekcu, a
TaKOX TOJIIMEPH HE CIIPUYMHSIIN CIIOBUIbHEHHS enekTpodopernuHoro pyxy miasmignoi JHK
pEGFPc-1. Ile o3Havae, mo mociipKyBani peuoBuHU He B3aemomitoth 3 JJHK. bd-1 Ta iioro
KOMILJIEKCH 1HJyKYyBaJIl OJHOHUTKOBI po3puBH i ¢parmenraniro JHK y kmitnHax ninii MDA-
MB-231.

[MizcymoBytoun, cuHTe3oBaHi Komiuiekcu BP1 3 moniMepHUMH HOCISIMM MaroTh BUILY
LUTOTOKCHYHICTh 10RO MyXJIMHHMX KiiTHH JdiHid HepG2, HL-60, MDA231 mnopiBHsSHO 3
e(exTamu BUTHHOTO 1oxijHoro Tiazony bd1. bd1, iioro komriekeu T2, T4, T6, He iHTEPKATIOIOThH



-174 - “Monogp i noctyn Gionorii”, JIbBiB, 19-21 kBiTHA 2021 p.

y ctpykTypy JJHK Ta He B3aeMOIIFOTb 3 i€ MOJICKYJIOH0, IPOTE BOHH 3yMOBITIOIOTH OTHOHUTKOBI
po3pusu JJHK Ta ¢pparmenrarniero JJHK y nyxXTuHHUX KITITHHAX.

Pobora BuKkoHaHa 3a piHAHCOBOI MIATPUMKH rpaHTiB MiHicTepcTBa OCBITH YKpaiHHU (IPOEKT
Ne 01190U002201) ta HamionansHOTO oHAY mociimkeHs Ykpaiau (mpoekt Ne 2020.01/0166).

PomanoB C., CemkiB M.

PO3POBKA CUCTEMU IMMO3UTUBHOI CEJEKIIIT APDK/KIB
OGATAEA POLYMORPHA 31 3SMIHEHUMM TTAPAMETPAMU AJIKOI'OJIBHOT
®EPMEHTALIT KCUJIO3U HA OCHOBI ETAHOJI-IHITYKOBAHOI'O
[MPOMOTOPA I'EHA ALCA ASPERGILLUS NIDULANS
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Romanov 8., Semkiv M. DEVELOPMENT OF THE SYSTEM FOR POSITIVE SELEC-
TION OF OGATAEA POLYMORPHA STRAINS WITH CHANGED PARAMETERS OF AL-
COHOLIC FERMENTATION OF XYLOSE BASED ON ETHANOL-INDUCIBLE PROMOT-
ER OF THE GENE alcA ASPERGILLUS NIDULANS. Ethanol production from lignocellulose
biomass is considered as one of the most prospective ways to gain second generation biofuel. The
major component of hydrolyzed lignocellulose biomass is glucose, which can be easily converted
to ethanol by conventional yeast Saccharomyces cerevisiae. However, the other abundant mono-
saccharide, xylose, can be fermented by few yeast species including methylotrophic thermotoler-
ant yeast Ogataea polymorpha. We developed system for positive selection of O. polymorpha
strains with improved parameters of xylose fermentation based on ethanol-inducible promoter
AlcA and corresponding transcription factor AlcR from Aspergillus nidulans. Using this system,
we obtained insertional mutant with improved growth on xylose but not on glucose. Integration
of the insertion cassette occurred in the ORF of the gene encoding glucose sensor/transporter.

[Mponykuist eraHody 13  JITHOLENIONO3HOI  OioMacH  BB@XKAETbCS  OAHUM 13
HaWMEepPCIEeKTUBHIMINX CHOCOOIB OTpUMaHHs OlonmanmuBa Jpyroro mokoniHHg. KoHBepcis
JITHOIENION03HO1 0iloMacH J0 €TaHOdy 3IIHCHIOEThCS y JBa €Tamu: TMepIIui mnependadae
TiApoi3 mojicaxapuiB 10 MOHOMEpPIB 3a JOMOMOTOK ()EPMEHTIB UM KHCJIOT, Ha APYroMy
etari BiZiOyBaeThcs 30pOILKyBaHHS MoOHOcaxapuaiB apikmkamMu (An Tran, 2019). OcHOBHUM
MOHOCAaXapuioM y Tigpoji3aTax JICHOICIIONO3HOI OioMacH € IDIoKo3a, SKy e()EeKTHBHO
(hepMEeHTYIOTh TICKAPChKI IPUKIKI Saccharomyces cerevisiae, pOTe BOHU HE 3[aTHI 3aCBOIOBATH
KCHJIO3y — Ba)KJIMBUI KOMIOHEHT TeMileNoNo3n. MeTHnoTpodHi TepMOTOJIEPAHTHI JPIKIDKI
Ogataea (Hansenula) polymorpha 3natHi 10 pocTy Ha KCHII031, OMHAK €()eKTUBHICTD MPOAYKILT
€TaHOJy 3 KCHIIO3M Y IIMX APLKIKIB € HU3bKoto (PsiooBa, 2003).

s orpumanss mramiB O. polymorpha 3 TiABUIICHOIO €(hEKTUBHICTIO MPOAYKIIT €TAHOITY
3 KCUJIO3H OYJ10 pO3pOOIICHO CHCTEMY CEJIEKIIii Ha OCHOBI €TaHOJI-1HIyKOBAaHOTO TPOMOTOPA reHa
AlcA Ta reHa BiIMOBIIHOTO TPAHCKPHUIIIIFTHOTO akTHBaTopa AIcR 3 ruticeneBoro rpuda Aspergillus
nidulans. Tlix xoHTpons mpomoropa AlcA Oymo momimieHo reH kanMX4, mo 3abe3mnedye
PE3UCTEHTHICTh /10 aHTHOIOTHKa reHeTuimHy. OdikyBanocs, 1m0 PeKOMOIHAHTHI IITaMH, SKi
NPOAYKYIOTh OLIbIIIE €TaHONy 3 KCHJIO3H, Kpalile OyayTh POCTH Ha CEPE/IOBHIIII 3 KCHUIIO30I0 Ta
TeHETUIIMHOM BHACIIJIOK IHAYKIIIT ekcripecii reHa kanMX4 3a HasiBHOCTI eTaHOMy. B monansiomy
OyJ10 MPOBEICHO IHCEPLIHHUI MyTareHe3 pekoMmoinanTHoro mramy O. polymorpha 3 AIcR/AlcA
CHCTEMOIO 3a JOMOMOTOI0 iHcepiidHoi kacetn pPICZ-B, 1110 MICTHTh T€H PE3UCTEHTHOCTI 10
aHTUOIOTHKA 3€0lMHY. [HCepIiiiHI MyTaHTH BiIOMpPaIM Ha CEPEIOBHILI, IO MICTHUIIO KCHIIO3Y,
TeHETHUIIMH 13¢onnH. OUH 3 OTPUMaHHMX IITaMiB, X7, Kpallle pic Ha CePeIOBHUIII 3 KCUII03010, OTHAK
HE Ha CepelIOBUILI 3 IVTF0K03010. Tako HEO4iKyBaHO LIeH 1ITaM 3HAYHO MOBUIBHILIE YTUIII3yBaB
SIK TJIFOKO3Y, TaK 1 KCUJIO3Y, Ta MPOJYKyBaB MEHIII KITBKOCTI €TaHOIy Mijl Yac GpepMeHTaIil 1ux
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cyoOctpariB. Beranosineno, mo y mramy X7 iHcepris masmian pPICZ-B BinOynacs B Mexax
BIZIKPHTOT pPAaMKH 3YMTYBaHHS I'€Ha, 10 KOAY€ TIIIOKO3HUI ceHcop/TpancnopTep. Posb 1poro rena
B yTHJIi3aMii KCHIIO3U MOTPeOy€ MOAATBIIOTO TOCIHiIKEHHS.

Capaii 1.2, Hikitenxo B."2, Cracuk O. B.!, Cracuk O. I'.!?

BIIJIMB PI3HUX KOHHEHTPALIlﬂ TPEI'AJIO31 HA BMICT I'ETEPOJIOT'THHOI'O
AJIb®A-CUHYKJIEIHY Y KJIITUHAX MOJIEJIbHOI'O LIITAMY
JAPDKJKIB OGATAEA POLYMORPHA
1= Jlvgi6coruti Hayionanvhutl ynigepcumem imeni Isana @panxa
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
2= Incmumym 6Gionoeii knimunu HAH Vkpainu
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Sarai L', Nikitenko V.'?, Stasyk O. V.2, Stasyk O. G."”. EFFECT OF DIFFERENT
CONCENTRATIONS OF TREGALOSE ON ALPHA-SYNUCLEIN CONTENT IN THE
CELLS OF OGATAEA POLYMORPHA MODEL YEAST STRAIN. The aim of our research was
to establish the effect of different concentrations of trehalose on the alpha-synuclein degradation
in cells of a recombinant yeast strain O. polymorhpha. Dose-dependent effect of trehalose on
alpha-synuclein content and cell viability of the model strain was investigated using fluorescence
microscopy and Western-blot analysis. It was found that trehalose, regardless of its concentration
in the growth medium, contributed to the survival of O. polymorpha cells, which constitutively
express human alpha-synuclein, and contributed to the reduction of recombinant protein by in-
duction of autophagy.

XBopob6a Ilapkincona (XII) — 1e HeBUIIIKOBHE MYIbTH(AKTOPHE HEWpoOJereHepaTuBHE
3aXBOPIOBaHHS, SIKE CYIPOBOIKYETHCS 3arnOeiIi0 HEHpoOHIB 4opHOi cyOcraHuii (substantia
nigra). ToO4HWI MexaHI3M MpPOTpecyBaHHS XBOpOOM HENOCTaTHbO BHBUeHHU. KirtouoBUM
¢axropom marorenedy XII BBaxkaeTbcst OiNOK anb(a-CHHYKIIETH, CTPYKTypa SIKOTO MiJ 4ac
3aXBOPIOBaHHSI TOPYIIYETHCS, CTAa€ aMOpP(HOI0 1 HEBMOPSAAKOBAHOIO, MO MPU3BOAWTH JIO
YTBOpPEHHS OLIKOBUX arperariB i Hepo3uMHHUX (inameHTiB (Tinenp Jlesi), a B moganpiioMy —
JI0 3aru0eni HepBOBUX KIITHH LIEHTPAJIbHOI HEPBOBOI CUCTEMH. TOMY MOXKHA IMPHITYCTHTH,
IO IiJBHMIICHHS IHTEHCUBHOCTI Jerpaaauii anomanbHuX (opm anbda-cuHykieiny, 30kpeMa,
LUISIXOM aBTo(arii, MoXKe CIIPUATH 3HWKEHHIO IXHBOT TOKCUYHOCTI.

MeTot0 HaIloro A0 CIiIKEeHHs OYJI0 TPOaHali3yBaTH BIUIMB PI3HUX KOHIIEHTPALi i TPerano3u
Ha BMICT anb(da-cHHYKIICIHY y KIITHHAX MOJENBHOro ITamy ApibkmkiB O. polymorhpha, sxi
KOHCTUTYTHBHO €KCIIPECYIOTh JIIOACBKUI T'eH aib(a-CHHYKJEiHY, KOH IOTOBAaHUA 3 TE€HOM
3eseHoro (urroopecieHTHoro 6ika (yEGFP). BBakaeThes, 110 TPEeraio3a MOXKE IPHUIIBUIITYBaTH
KITIIpEHC aHOMaJIbHUX (OpM anbha-CUHYKIICTHY 3aB/SKU CBOIN 3MaTHOCTI iHIyKyBaTH aBTOdarito.
KniTrHM MOJIENTbHOTO HITaMy KYJIBTHBYBAaJIM B CEPEIOBUILI 3 KOHIIEHTpalieto Tperanosu 0,1; 1 Ta
2 %. 3a momomMoroo (QIrOpeceHTHOT MIKpocKoIii Ta BecTepH-010T aHai3y JOCITIIKCHO BILIMB
Tperajio3u Ha Jerpajaunito anb(a-cHHyKIeiHy Ta YKUTTE3AATHICTh KIITHH MOJAEIBHOTO IITaMy
O. polymorhpha. BCTaHOBIICHO, 110 Tperago3a HE3aJeKHO Bif ii KOHIIEHTpAIll, B POCTOBOMY
CepenoBHIL CIpUsIa Jierpaialiii pekoMOIHaHTHOTO anb(ha-CUHYKIIETHY, IPOTE PiBEHb Aerpaanii
OyB He3HayHWM. TakoX 3’COBaHO, WIO Pi3HI KOHIEHTpAIl TPEraso3u B KyJIbTYPaJbHOMY
CepeNOBHIL MiIBUIYBAIHN MPOi)epaTuBHY aKTUBHICTh KIIITHH MOJEIBHOTO HITaMy JIPIXIDKIB i
3HW)KYBAJIM BIJICOTOK MEPTBUX KIIITHH Y KYJBTYpi BIIPOIOBX TPUBAJIOTO KyJIBTHBYBaHHS. Mo)KHa
3pOOHTH BUCHOBOK, III0 TPETajio3a HE3aJeKHO Bl KOHIEHTpPAIil B POCTOBOMY CEPEIOBHIII
cripusiia BWKUBaHHIO KiiTHH O. polymorpha, sKi KOHCTUTYTHBHO EKCHPECYIOTH JIIONCHKHIA
anb(a-CUHYKIIETH, 1 3yMOBIIOBAJIa 3HIKEHHS] BMICTY PEKOMOIHAHTHOTO OLJIKa UISXOM THYKIIT
aBrodarii.
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Kolesnikova A., Kovalevska L., Zadvornyi T., Lukianova N., Kashuba E.
EXPRESSION PATTERN OF THE UCKLI1, AIP PKNI AND MRPS18 FAMILY GENES
IN SERA OF PROSTATE CANCER PATIENTS, DEPENDING ON GLEASON SCORE

RE Kavetsky Institute of Experimental pathology, oncology and radiobiology of NASU
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Prostate cancer is the malignancy of epithelial cells of a prostate gland. This form of
epithelial tumors is one of the most frequently diagnosed cancer in men. Moreover, it takes
second place for cancer-related death in men (Siegel R. et al, 2016). Earlier, we have shown that
expression levels of MRPS18-2 (-B) are very high in prostate tumor tissues (Mushtaq M. et al,
2018). Itis also known that several genes, such as encoding the ETS family of transcription factors,
C-MYC, SPINK1, EZH2, PIM1, and Hepsin are upregulated upon prostate tumor progression,
while FOXP3, GSTP1, NKX3-1, and PTEN-1 genes are downregulated or lost (Knudsen B., et
al, 2010).

Under chemotherapy, the molecular profile of tumor is changing even more drastically,
so the search for new molecular markers is an important and urgent task. As putative prognostic
markers, the MRPS18 family genes, and also UCKL1, AIP (ARA9, Xap?2), and PKNI were chosen.
These genes encode proteins involved in cell transformation, control on RNA synthesis, cellular
localization of nuclear receptors, and kinase, respectively.

The purpose of this work was to determine the features of the expression of the
abovementioned genes in the serum of patients with prostate cancer, depending on the Gleason
score of the tumor. In the work, the serum samples from 34 patients with prostate cancer were
studied; 7 patients had Gleason score <7, and 27 — 7 or higher. Cancer patients did not receive
special treatment before surgery. These results were compared with those obtained from serum
of 4 healthy donors. All experimental procedures were performed in accordance with the WMA
Declaration of Helsinki “Ethical Principles of Medical Research Involving People”.

The relative expression levels were assessed, using q-PCR, using specific primers. A gene,
encoding TATA-binding protein served as an internal control. Extracellular RNA was isolated
from blood serum. gPCR reactions were performed in duplicates, at least two experiments per
sample. For relative quantification, the comparative Ct (AACt) method was used. GraphPad
Prism software was used for nonparametric criteria. P-values <0.05 were considered statistically
significant upon column analysis with an unpaired t-test.

We found that the samples with the higher Gleason score are characterized by an increase
in expression of UCKL1, AIP, and MRPS18-family genes, compared with healthy donor samples.
Thus, UCKLI was upregulated 13-20-fold, AIP — 70-85-fold, and MRPS18C(-1) — in 2.7-9-fold.
MRPS18A4(-3) and MRPS18B(-2) were not detected in sera of healthy donors. MRPS184(-3)
levels steadily elevated with a higher Gleason score, and MRPSI8B(-2) were almost equally high
in all tumors. PKNI expression was extremely low in normal sera and dramatically elevated in
tumors with Gleason score <7. With an increase of Gleason score, the levels of PKNI dropped,
as was observed for breast tumors.

Concluding, the assessment of expression levels of UCKLI, AIP, MRPS18A4(-3), and
MRPS18C(-1) in sera of prostate cancer patients can be used as an additional criterion for the
prognosis of the tumor progression. Of course, these are only preliminary results. It is necessary
to perform similar study on a larger cohort, as well as to compare the gene expression in serum
with an expression of the corresponding proteins in tumor tissues.

This work was supported by a research program of NASU “Molecular and biological factors
of heterogeneity of malignant cells and variability of the clinical course of hormone-dependent
tumors” for 2017-2021 (0117U002034) under the guidance of academician V. F. Chekhun.
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Vidsanko A.. Kanetska A., Hruna 1., Komplikevych S., Moroz O., Peretyatko T.
Maslovska O., Hnatush S. PHYSIOLOGICAL AND BIOCHEMICAL PROPERTIES OF THE
ISOLATE 17 105 ISOLATED FROM THE BIOTOPES OF ANTARCTICA. The aim of this
work was to investigate the physiological and biochemical properties of isolate 17 105 isolated
from a sample of moss soil from island Kruls, Antarctica.

Mikpo0bioTa AHTApKTHKH 3a3HA€ BIUIMBY IIMPOKOTO CHEKTpa (i3MKo-XiMIUHHUX (aKTopiB,
SIKI CHPUYMHSIOTh 3HA4YHI aJanTaliiHi 3MiHM y MeTabomni3Mi MikpoopraHizmiB. JlocmimKkeHHs
¢izionorivHUX Ta OIOXIMIYHMX BJIACTUBOCTEH CTIHKHX 1O Mil BaXXKHUX METAlliB INTaMiB
MIKpOOpPraHi3MiB, SIKi BUALIEH] i3 PI3HUX aHTAPKTHYHHUX 3pa3KiB, € HEOOXITHUM ISl PO3yMiHHS
ajanTaliifHIX MeXaHi3MiB OakTepiil 10 BIUIMBY €KCTPEMaIbHUX YMOB iCHYBaHHS.

Mertoto pobotu Oyno mocmizutu (izionoro-6ioximiuni BractuBocTi i3omsara 17 105,
BUIJICHOTO 31 3pa3Ka MOXOIPYHTY, BifiOpaHoro Ha o. Kpync, AHTapkruka. 3pa3ku OTpHMaHO
B YKpaiHCBbKil aHTapKTW4Hill excnequuiii ynpomosx 2019 poxy. IlorpeOy mikpoopraHizmiB y
KHCHI JIOCTIJDKYBaJdM 3 BHKOPHCTaHHSM TIOIVIIKOJIEBOTO CEpEeNOBHINA. 3/ATHICTH (hiKCyBaTH
MOJIEKYIAPDHUH a30T JOCHKyBaJM Ha cepegoBuili Embi. AMUIONITHYHY aKTHBHICTDH
JOCIXKYBaJIM Ha KPOXMaJI0-aMiaqHOMY CEpeIOBHIL, JTIIMOTITHYHY aKTUBHICTh — HA CEPEIOBUILI 3
TBiHOM-20 (10 1/11) 32 3MaTHICTIO YTBOPIOBATH KaJIbLIIEBI COJIi )KUPHUX KUCIIOT. BUsIBICHHS amiaky
Ta CIPKOBOIHIO 32 POCTY Ha TPUNTOH-coeBoMy OynbiioHi (TCB) mpoBomumu 3 BUKOPUCTaHHSIM
JIAKMYCOBOTO MAITipIIs Ta Mamipis 3 IrroMOyM aneraroMm. J{iist BU3HaYeHHS KaTalla3Hol akTUBHOCTI
Ha KOJIOHi0 Mikpoopraizmie Hanocuin 3 % H,O,. Jlnd BUABIEHHS OKCHMIa3HOi aKTHBHOCTI
BUKOPUCTOBYBAJIM CMYKKH, sIKi MicTuin N,N-auMmeTnn-p-Qeninenauamin okcanar i f-HagTod.
[Iporea3sHy axkTHMBHICT, BHU3HAYalIM 3a 3AATHICTIO PO3PLKYBAaTH >KelaTHH. EH3nMaruyHi
AKTUBHOCTI TOCIIHKYBaJIM 3 BUKOpUCTaHHAM cuctemu RapID ONE™, Jlnst Bu3Ha4ueHHs 31aTHOCTI
MeTaboutizyBaTH pi3Hi [ukepena Kapoony BukopucroByBanu cepenosuine ['icca. HarpomamxeHHs
6iomacu 3ossaTy 17 105 3a BrumBy kynpym (II) xmopuny (2-150 MM), kagmiii (II) xsopumy
(2-100 MxM), kamniit 6ixpomary (0,5-50 MM), depym (II) cynsdary (0,520 MM) nocmipKyBanu
y cepenosuii TCh. biomacy 3a Takoro BIJIMBY BU3HaYaJIM YIIPOIOBXK 8 1110 TypOiquMeTpHyYHO 32
IOBXKHMHYU XBrIl 320 HM.

Knitnan i3omsaty 17 105 € TpaMHeraTMBHUMHM pPyXOMHMH NajlMdKaM{, CHOp He
yTBOpIotoTh. AepoOu. Ha cepenoBumti TCA yTBOPIOIOTH TajKi KOJOHIi OEKEBOTO KOJIBOPY.
OntuManeHa Temmeparypa pocty +8....+28 °C. Oxcuma3zo- i KaTala30MO3WUTHBHI. 3IaTHI
(ikcyBaTH MOJIEKY/SIpHUH a30T. BUSBISAIOTE TpOTE3HY, JiNa3Hy, aMila3Hy, apriHiHANTIIpOia3Hy,
OPHITHHJIeKapOOKCHIIa3Hy, JIi3NHIeKapOOKCHIIa3Hy, aMiHOIIENTHIA3HY aKTHBHOCTI. Y TBOPIOIOTh
rizporeH cyab}ig Ta BUAUIIOTE aMiak i yac pocty Ha TCB. BinHosmioroTs HiTpaTH. Sk IHkepesto
KapOony i3omar 17 105 merabomizye ayabOuT, caxaposy, iHO3UT, copOiT, MaJibTo3y, MaHo3y,
paMHO3y Ta JaKTo3y 0e3 yTBOpeHHsS KHCJIOTH. 30yt 17 105 BHSBHBCS CTIMKMM 110 BIUTHBY
2, 5, ta 10 MxM kaamiit xnopuny, 0,5-1 MM ¢epym (II) cynasdary, 0,25 MM kamiii 6ixpomary.
3a BrumBy kynpyMm (II) xmopuny HarpomamkeHHs Oiomacu izomsaty 17 105 3HmkyBamocs 3i


mailto:andriana.vidsanko13@gmail.com

-178 - “Monogab i noctyn Gionorii”, JlbeiB, 19-21 kBiTHA 2021 p.

30LIBIICHASAM KOHIIGHTpAIlil colli MeTaiy y cepemopumii. OTxke, BUAUICHAHN 31 3pa3KiB pi3HUX
OioTomiB AHTapKTHKH 130511t 17 105, 3maTHAI MEeTa0O0Ti3yBaTH HITPOr€HOBMICHI CITONYKH, Pi3HI
mkepena KapOoHy, BUSBIISIE IIMPOKHIA CTIEKTP SH3MMAaTHYHIX BIACTUBOCTEH i € CTifiKUM 10 5 MM
kynpym (II) xmopuny, 0,1 MM xamwmiit (I1) xnopuny, 0,5 MM kadiit 6ixpomary.

Pobora BukoHaHa 3a mpoekToM «MeTabomiyHa aKTHBHICTB, (i3ionoro-0ioximiuHa Ta
MOJIEKYIAPHO-TEHETHYHA XapaKTEPUCTHKA AHTAPKTUYHUX METAJIOPE3UCTEHTHUX IITaMiB
MiKpooprasi3miB» Jlep>kaBHOI HiJTbOBOT HAYKOBO-TEXHIYHOT IPOTPaMHU IPOBENEHHS TOCIiIKEHb
B ArTapkrumi Ha 2011-2020 pp.
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Domsha O., Yavorska H., Vorobets N., Yavorska N. EFFECT EXTRACTS PLANT OF
VACCINIUM CORYMBOSUM OF VARIETY ELLIOTT ON MICROORGANISMS. Aqueous
and ethanolic extracts of Vaccinium corymbosum cultivar Elliott showed a significant inhibitory
effect on some species of bacteria and yeasts genus Candida. The sensitivity of microorganisms
depends on the growing season of plants and the concentration of ethanol as solvent.

JlikapchKi POCIAMHHA € JDKEPEIOM IMHUPOKOT0 CIEKTpa Oi0J0riYHO aKTHBHHUX PEYOBUH
(anmkanoimiB, MIIKO3UIIB, TEPICHOIIIB, CAMOHIHIB, ()TaBOHOIIB, KyMapHHiB, XIHOHIB, ICITUIIB),
SIKi BUSIBIISIOTh BHCOKY aHTHOKCHUAAHTHY aKTHBHICTB, NPOTH3aNalibHi M 1MyHOMOIYJIOHOYI
BJIACTHUBOCTI, a TAaKOXX MOXYTh OyTH BiTAMiHHHUM KOMILJIEKCOM 1 TPHUPOJAHUMHU CTUMYIISITOpPAMH
pocty (Tapalsky D. et al., 2015). Srogu JloXuHH BHCOKOPOCJOi BigOMi CBOIMH CMaKOBHMH
Ta IUIIONIMMH BJIACTUBOCTAMH. BinBapu Ta HAcTOl 3 JIOXWHM BHKOPHCTOBYIOTH y HapoOJHiii
MEJMIIMHI, a JesKi MPEACTAaBHUKN POJMHU BEPECOBUX € KOMIIOHEHTAMH JIIKAPCHKHX 3acO0iB i
xapuoBux 100aBok (ITemkosa O.C. Ta iH., 2016). 3BaXkaro4yu Ha 3MaTHICTh POCIMHHUX €KCTPAKTIB
JI0 JeCTPYyKIlii OakTepianbHOT OIOMTIBKH, MEPCICKTHBHAM € BHBYCHHS IXHBOTO 3aCTOCYBaHHS
JUISL JIIKYBaHHS 1 TPO(MIIAKTHKHY XPOHIYHUX Ta ONopTyHicTHYHMX iH(ekuii (Kpueuosa M. Ta iH,
2019), no 30yaHMKIB sIKUX Vaccinium corymbosum TpOSBIAIOTh eBHY akTHBHICTH (Silva S. et
al., 2015). Tomy MeTOI0 poOOTH OyJ0 BH3HAYUTH BIUIMB BOTHHX Ta CTAHOJBHHX CKCTPAKTIB 3
Vaccinium corymbosum copty Elliott Ha MiKpoopraHi3mHu.

AHTHUMIKPOOHY AaKTHBHICTh BH3HAYaJld, BHKOPHCTOBYIOUM MeTo audysii B arap y
moxaudikamii myHok (Bopooerrs i cmiBaBrt., 2016), y siki mogasamu mo 0,2 mu exkcrpakry. s
OZIepKaHHS EKCTPAKTIB 13 POCIIHH, 3i0paHuX y pi3Hi (pa3u po3BUTKY POCIUH, BUKOPUCTOBYBAJIH
METOJI Mallepallii; y poji eKcTpareHTiB — Boxy Ta Bogauid etanon 20-80 %. JIist orjiHrOBaHHS
AHTUMIKPOOHOI aKTHBHOCTI JOCIIDKEHHX E€KCTPAKTIB KOPUCTYBAIUCS IIKAJIOK: AiaMETp 30HU
3aTpUMKH pocTy noHa 20 MM — BUCOKOuyTiHBI, 10—20 MM — 4y TimBi, MeHIIe 10 MM — HEUy TIIUBI.
SIK TecT-KyIbTypH BUKOPHCTOBYBAJIM OHOO00BI KynbTypH OakTepiii: Escherichia coli, Bacillus
subtilis, Pseudomonas fluorescens, Proteus vulgaris, Micrococcus luteus 1 Staphylococcus
albus, a Takok 1BOA000BI KyasTypH ApikmKiB: Candida pseudotropicalis, C. kefir, C. tenuis C.
parapsilosis 1 C. curvata 3 xonekuii KyasTyp kadeapu mikpooiomorii JIHY imeni IBana ®panka.
Jnst mociBy BukopuctoByBanu 0,2 M cycnensii 3 6iomacoro 0,1-0,2 r/m.

BcranoBneHo, 1m0 1 BOAHI 1 €TaHONBHI EKCTPAKTH BIUIMBAIM Ha JOCIHIIKYBaHi
Mikpoopranizmu. OTHaK 4y TIHBICTh 3aJIeKana Bij a3y pocTy i pO3BUTKY POCIIHH 1 KOHIIEHTpaIii
etanoiy. Tak, 4yTmuBUME (30HH 3aTpUMKH pocTy: Bix 10 10 20 MM) 10 BOJHOTO €KCTPAKTy Oyiu


https://www.sciencedirect.com/science/article/abs/pii/S0956713514006835?via%3Dihub#!
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Bacillus subtils, Staphylococcus albus, Pseudomonas fluorescens, Proteus vulgaris i Micrococcus
luteus, a takox C. kefir, C. parapsilosis 1 C. tenuis, BUTOTOBJEHI 31 CHPOBWHH, 3i0paHOl y
(a3u UBiTIHHA 1 micas 3akiHdeHHs mopoHomeHHs; C. pseudotropicalis 1 C. tenuis — 'y ¢a3sy
IUIONOHOWICHHS; Pseudomonas fluorescens 1 Proteus vulgaris, a Takox C. kefir i C. parapsilosis
—y ¢a3y BxomkeHHs y 3uMoBHii criokiit. [1lomo eranompHEX ekcrpakTiB 20, 30, 40, 50, 60, 70 i
80 %, BUTOTOBJIEHUX 31 CHPOBHHH, 310paHOi y pi3HI CE30HM, TO BUSBHIIH, III0 BOHU HO-Pi3HOMY
BIUIMBANM Ha JOCTIKCHI KyJIBTYPH MIiKpOOPTaHi3MiB, 3€OUIBIIOTO 3aTPUMYIOUYH iXHIH PICT.
OpnHak 10 JKOIHOTO EKCTPAKTy cepell AOCIIKEHUX KYIBTYP MIKpPOOPraHi3MiB BUCOKOYYTIIUBHX
(31 30HOTO 3aTpUMKH pocTy oHaa 20 MM) HE BUSBICHO.

OTxe, 3TiAHO 3 ONCPKAHUMH Ppe3yJbTaTaMH IPUIYCKAEMO, IO POCIHHH Vaccinium
corymbosum copty Elliott HaKOMHYYIOTP PEUOBMHM Yy PIi3HHX CITiBBiTHOIICHHSAX 3aJICKHO
Bil ce30HY i (pa3sm pO3BUTKY, SAKi 3[aTHI NMPUTHIUYYBATH >KATTEMISUIBHICTH JCSKHX KYIBTYP
MIKpOOPTaHi3MiB.

JOonta A.!, Hupyiabuuk A%, Tanymka A.!

OTPUMAHHS PEKOMBIHAHTHUX HITAMIB APDK/IKIB CANDIDA FAMATA 3
HAJIEKCTIPECOBAHUM BJIACHUM TI'EHOM PUBO®JIABIHEKCKPETA3U TA
JOCIIJDKEHHS IXHBOI ®JTABIHOTEHHOI AKTUBHOCTI
! TTvgiscorutl Hayionanvruil yHigepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
Iucmumym 6Gionoeii knimunu HAH Vkpainu
syn. [lpacomanosa, 14/16, m. Jlvsis, 79005, Yrpaina

Dopta A., Tsyrulnyk A., Halushka A. CONSTRUCTION OF RECOMBINANT
STRAINS OF CANDIDA FAMATA YEAST WITH OVEREXPRESSED OWN GENE OF RIBO-
FLAVIN EXCRETASE. For cost-effective production of vitamin B, it is necessary to increase the
productivity of available riboflavin producers. One of the possible approaches is to increase the
excretion of riboflavin from cells. The mutants of the yeast Candida famata with overexpressed
own homologue of the BCRP gene (encoding riboflavin excretase) were constructed and produc-
tion of riboflavin by these strains was studied.

Biramin B, — pu6odnasin (P®) HeoOXimHMN y HEBEIUKHMX KIIBKOCTAX I HOPMATbHOTO
PO3BUTKY Ta (DyHKITIOHYBaHHS JIIOJACHKOTO Opranizmy. BiH OGepe ydacTp y mporecax pocTy Ta
IUIACTUYHOMY OOMiHi, BIUIMBA€ Ha CTaH LEHTPAJbHOI HEPBOBOI CHCTEMH, BXOAUTH 10 CKIIAILy
(hepMeHTIB, SIKI PETy/IIOI0Th BaXJIMBI JaHKH O00MiHY pedoBuH. OTpumytoTh PD B OCHOBHOMY
MikpoOiojoriunuM crocodom. HancuHTeTrKaMu BiTaMiHy € IUTiCeHEBI rpubu Ashbya gossypii,
Eremothecium ashbyii, 6axrepii Bacillus subtilis i npixxmxi Candida famata. J1jis peHTa0€IbHOTO
BHPOOHMIITBA MpenapariB BiramiHy B, HeOOXiIHO MiJBMINMTH NPOAYKTHBHICTE HAasSBHUX
JIPKIHKOBUX HAICUHTETHKIB PD. OqHUM 13 MOXIIMBHX MiIXOMIB € MOCWICHHS eKcKpelii PO 3
KJIITHH.

V ccasmiB onucano red BCRP, mo BianoBigae 3a ekckpetito PO y monoko. Panime Oymno
BCTAHOBJICHO, 1110 BBE/ICHHSI TOMOJIOTa 11bOT0 reHa 3 Debaryomyces hansenii 'y HaacuHTueTuk PO
C. famata #91 npuBOAMIO A0 ABOKPATHOTO 3pOCTAHHS MPOoAyKilii PD. BHCIOBICHO IPUITYIIICHHS,
110 BHACJIIAOK HageKcpecii BiracHoro reHa PD-ekckperasu y mrami-Haacuatetuky PO C. famata
BIACTHCS TOMATKOBO IMiIBUITUTH aKyMYJIsIito PO y KynsTypanbHii piauHi.

Metoro Hamoi poborn Oyao CKOHCTpyrOBaTd MyTaHTH aApbkmkie C. famata 3
HaJEeKCIIPECOBaHUM BJAaCHMM romojioroM TeHa BCRP 1 pochmigutk mnpoaykiito P
CKOHCTpyHOBaHMMH ImTamMamu. [l TpoBeaeHHA TpaHcopmaiii JIpiKIKIB Ha OCHOBI
JIPDKIKOBOT IHTErpaTHBHOI mwiasMmign pTb, mo MIiCTHTh TeH criiikocti 10 (ueominuny ble
Staphylococcus aureus, CKOHCTPYHOBaHO iHCEPIIIHY KaceTy, 10 MiCTUTh TeH ekckperasu BCRP
C. famata iz KOHTPOJIEM CHIBHOTO KOHCTHTYTHBHOTO mpomoropa TEFI C. famata. Ilnasminy
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Beomwn y mraM C. famata mukoro TUIy Ta HaampoxmyneHT P® #91 3 mamexcrnpecoBaHHMH
reHamu SEF] (TpaHckpunuiiiamii ¢axtop) i RIBI Ta RIB7 (xomytots ¢epmentu [ TO-
nukJorinponasy i PO-curTasy, BiAMOBINHO) MUITXOM enekTporopaii. OneoMimH-pe3ncTeHTHI
mTaMud Oylno cTaOiTli30BaHO MUIIXOM IOYEPrOBOTO BHPOIIYBaHHS Ha 0araroMy CepeoBHIII
YPD Ta cenextuBHOMY cepemoBHIi i3 (eominuHOM. JJocmimkeHO (IaBiHOTCHHY aKTHBHICTb
pEKOMOIHAHTHHX IITaMiB, OTPUMAaHHUX YHACTIOK TpaHCOpMaIii mrTamMy IWKOro Tumy. I3
40 ¢QreoMinMH-pEe3UCTCHTHUX MTaMiB Oyrlo BimiOpaHO ABa, MO MaOTh BHILY y 2-3 pasd
MIPOIYKTUBHICTh CHHTE3Yy PD.

Liero x mma3mifor TpaHCHOPMOBAHO TaKOXK HAMKpamuid i3 HasBHUX HAIWHTETHKIB
P® #91 C. famata. Otpumano 14 mramis, pe3ucTeHTHUX M0 (eominuHy. Ilicms crabimizamii
TIEPEeBiPEHO 3ATHICTh A0 HATPOMA/DKCHHS (NaBiHIB y KyIBTYpalbHIN piguHi. Jume y Tppox
mTamiB poxykiis PO Oyma Buioro, HiXk y 0aTbKiBCHKOTO IITaMYy.

OTtpuMaHi pe3yasTaTH BKa3yOTh Ha Te, Mo y ApixmkiB C. famata 3pocTaHHA MPOIYKIIii
P® moxHa JOCATHYTH 32 OTIOMOTOIO BBEACHHSI O/IaTKOBOTO I'eHa, 10 Koaye PD-ekckperasy.

Kanensnka A., Bincanko A., Komnjiikesuu C., Mopo3s O., [Tepersitko T.,
Macaoscebka O., I'natym C.

JITOJITUYHA I AMUIOJIITUYHA AKTUBHICTb BAKTEPIM, BUIUIEHHX 3 PI3HUX
BIOTOITIB AHTAPKTUKMH, 3A BIUVIMBY CITOJIYK BAXXKIX METAJIIB
JIvgiecokuii Hayionanvuui ynisepcumem im. leana @panka
syn. I pywescvkozo,4 , m. JIvsie, 79005, Yrpaina
e-mail: anzhelakanetska@gmail.com

Kanetska A., Vidsanko A., Komplikevych S., Peretyatko T., Moroz O., Maslovska O.,
Hnatush S. LIPOLYTIC AND AMYLOLYTIC ACTIVITY OF BACTERIA ISOLATED FROM
DIFFERENT BIOTOPES OF ANTARCTICA UNDER THE INFLUENCE OF HEAVY METAL
COMPOUNDS. The aim of study was to investigate the lipolytic and amylolytic activity of met-
al-resistant isolates of Antarctica under the influence of heavy metal compounds. Pseudomonas
yamanorum IMB B-7916 and Pseudomonas yamanorum 79 102 and isolate 17 105 character-
ized the most intense lipolytic activity. The addition of heavy metal salts to starch ammonia agar
caused inhibition of growth and amylolytic activity of Paenibacillus tundrae IMB B-7915.

Jlo HemaBHBOTO Yacy OUTBIIICTh JOCIIHKEHb TOSPHUX MIKPOOPTaHi3MiB OOMEXKYBATHCS
BUBYCHHSIM JIPLKIKIB, TpUOiB 1 miaHoOakTepiii. OmMHAK yIPOMOBXK OCTAHHIX TPHbOX JAECATHIIITH
Oys0 TPOBENEHO aKTUBHI pOOOTH 3 BUBUEHHS OakTepiil i apxei, sKi HACENAIOTh AaHTAPKTUIHUMA
MOPCBHKHH JIijI, IbOAOBUKH, CHIT, [PYHTH TOIIO. BHSABIEHO HOBI POIH 1 BUAN €KCTPEMOMIIBHUX
MiKpooprani3miB. JlocmimkeHHs IXHIX BJIACTUBOCTEH Ma€ SK TEOPETUYHE, TaK 1 MpPaKTHYHE
3HadeHHs1. OcoOIMBY yBary NPUAUISIOTH MOITYKY MPOAYIEHTIB O10J0T14HO aKTUBHUX PEUOBHH.

Metoto pobGoth Oyao  JOCHIAUTH  JIHIOMITHYHY ¥  aMiUIONITHYHY aKTHUBHICTh
METaJOPE3UCTEHTHUX aHTAPKTUYHUX OakTepiii 3a BIUIMBY CHONYK BaXXKUX MertamiB. J{is
JOCJTIIPKCHHSI BUKOPUCTOBYBAIIM BHIIIJIEH] 3 PI3HUX 010TOMIB AHTapKTHKHA METajJOpE3UCTEHTHI
Oaxrepii Pseudomonas yamanorum IMB B-7916, Pseudomonas yamanorum 79 102,
Paenibacillus tundrae IMB B-7915 Tta i3omsat 17 _105. BakTepii BupouryBaiu 3a TeMIeparypH
+20 °C ymponosx 8 1i0. JIimomiTHIHY akTUBHICTh BU3HAYAIIN 32 31aTHICTIO OaKTepill yTBOPIOBATH
30HY MPENHITITAII] 3 KPUCTAJIB KaJbI[IEBOI COMI KUPHUX KUCIOT HABKOJIO KOJIOHIH 3a poCTy Ha
cepenoBuii, sike Mictuino TBiH-20 (10 /). AMina3zHy akTUBHICTB OI[IHIOBAJIH 32 JJiaMETPOM 30HH
TiAPOITi3y KPOXMAITIO IIOI0 PO3Mipy KOJIOHIT 32 pocTy Ha Kpoxmaiio-amiaqnomy arapi (KAA). Jlis
JIOCJTIJIPKEHHSI 3MiH JIMOMITHYHOI Ta aMiJla3HOi aKTUBHOCTEH 3a BIUIMBY COJIEH BOKKUX METATIB
y Bianosigni cepenosuma Baocumm K, Cr,0, (0,25; 0,5; 11 2 MM), FeSO,-7H,0 (0,1; 0,25; 0,5;
1; 5 MM), CuCL,-2H,0 (0,5; 1; 2 MM), CdCL,-2,5H,0 (0,5; 1; 2 MmxM). Harpomamkenns 6iomacu
OaxTepili 3a BIUIMBY COJIEH BaKKUX METaJIiB TOCIHKYBAIN Y TPUIITOH-coeBomy OynbitoHi (TCB).
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HaftiHTeHCUBHIITY JTIITONITHYHY aKTHBHICTB 32 POCTY Ha CEPEIOBHIIII 3 TBIHOM-8(0 BUSBIISLITH
mramu P. yamanorum IMB B-7916 1 P. yamanorum 79 102 Tta i3omar 17_105. HaitBumry
aMUTONITHYHY aKTHBHICTH Ha cepenoBuili KAA Bussisas mram P. tundrae IMB B-7915. Tami
JOCTiKeHi MikpoopraHizMu pocin Ha KAA, ajne Bi3yalnbHO BHIUMEX 30H TiIPOITi3y KPOXMAIIO
He yrBoproai. Buecenns K Cr,O, y konuentpanisx 0,5, 1 i 2 MM y cepenosuime 3 TBiHOM-20
MOBHICTIO iHTiOyBano pict P. yamanorum IMB B-7916, P. yamanorum 79 102 1 P. tundrae IMB
B-7915, a marpomamkenns 6iomacu izomary 17 105 3amxkysanocs Ha 10-50 %, mopiBHSAHO 3
KOHTposeM. JliaMeTp KOJOHiH HOCTiHKYBaHUX MIKPOOPTaHi3MiB Ha cepemoBuIli 3 TBiHOM-80 3a
BBy 0,1-5 MM FeSO,-7H,O Ta 0,5-2 MM CuCl,:2H,O He3Ha9HO 3MiHIOBABCS, TIOPiBHIHO
3 xontponem. Brecenns K Cr,O,, CuCl,-2H,0, CdCl,-2,5H,0 mo KAA inribysano pict Ta
aMUTONITHYHY aKTHBHICTE mTamy P. tundrae IMB B-7915. OnHak 1ieii mtam OyB 31aTHUM pOCTH
na KAA 3a By 0,1-5 MM FeSO,-7H,0. Otpumani JaHi BILIMBY CONEH BaKKHX METAJiB Ha
JIOMITHYHY W aMUTONITHYHY aKTHBHOCTI MMOTPEOYIOTH MONATBIINX JTOCIHiKEHb.

Pobora BukoHaHa 3a mpoekToM «MeTabomiyHa aKTHBHICTB, (i3ionoro-0ioximidHa Ta
MOJIEKYIAPDHO-TEHETHYHA XapaKTePUCTHKA AHTAPKTUYHUX METAIOPE3UCTEHTHUX IITaMiB
MiKpooprasi3miB» Jlep>kaBHOI HiTbOBOT HAYKOBO-TEXHIYHOT IPOTPaMU POBENEHHS TOCIiIKEHb
B AnTapkrumi Ha 2011-2020 pp.

KoBanbuyk A., SIBopceka I'., Bopo6eus H.*, SIBopcbka H.*

AHTUMIKPOBHA AKTUBHICTb EKCTPAKTIB 3 POCJIMH
VACCINIUM CORYMBOSUM COPTY BLUEJAY

Jlvgiecokuti Hayionanvhuti ynigepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
*/Ivgi6coruil HayioHanbHUL MeOuuHul yHisepcumem imeni Januna I anuyvkoeo
eyn. Ilexapcoka, 73, m. Jlveie, 79000, Ykpaina
e-mail: alina.kvichk95@gmail.com

Kovalchuk A.. Yavorska H., Vorobets N., Yavorska N. ANTIMICROBIAL ACTIVITY
OF EXTRACTS PLANT OF VACCINIUM CORYMBOSUM VARIETY BLUEJAY. Aqueous and
ethanolic extracts of Vaccinium corymbosum cv. Bluejay collected in stage of flowering and fruit-
ing have different inhibitory effects to some species of bacteria. Significant inhibitory effect was
shown by extracts from plants collected in fruiting stage regardless of the method of extraction.

JlikyBasbHI IIpenapaTtd Ha OCHOBI POCIMHHOI CHPOBHHH 3/1aBHa BHUKOPHUCTOBYIOThH JIJISI
JKyBaHHS 3aXBOPIOBaHb, CIPHUYMHEHHUX MikpoopraHizMamu. Came pociauHH Oynu 9u He
€TMHAMHU 3aC00aMHU JI0 MOSBU aHTHUOI0THKIB Y 60poTHO1 3 enigeMisimu. HeTpanuiiiina MequnuHa
MIPOTIOHYE BEJIMKY PI3HOMAHITHICTh POCJIHH, SIKi MOYKHA BUKOPHCTOBYBATH JIJIsl JTIKYBaHHS Pi3HUX
3axBoptoBanb (Uexkman I. C., 2000). 3a Gararo pokiB BUCHUMH PI3HHMX KpaiH i rajy3eil HayKu
Oyni0 3’SCOBaHO, 110 MIKpOOPTaHi3MH, 30KpeMa OakTepii, JyikKe IBHIKO MPUCTOCOBYIOTHCS Ta
HaOyBarOTh CTIMKOCTI J0 CTaHAAPTHOI Teparii JOCTYNHUMH aHTHOIOTHKaMH. 3 OIIsLy Ha e,
JOCITITHAKAM IOCTIHO TOBOJMTHCS 3HOBY PO3pOOJISATH HOBI Hpernaparu abo NIyKaTH CHOCoOH
ociIabuTH 3aXUCT OakTepiid 1 3pOOMTH iX YpasziMBIIMMH JUIS JIKiB. AKTyalbHUM € BHBUCHHS
aHTHOAKTEepiaNbHOI AKTHBHOCTI CIIONYK, CHHTE30BAaHHX JIOXMHOIO BHCOKOPOCIOIO IIOAO
pe3ucTeHTHHX 10 anTHOioTHKIB OakTepiii (E. Gato et al., 2020). MeToro poOoTH Oyiio BUBHAYHUTH
AQHTUMIKpOOHY aKTHBHICTh BOIHHX Ta €TaHOJBHUX €KCTPAKTIB 3 Vaccinium corymbosum copry
Bluejay.

AHTHUMIKpPOOHY aKTHBHICTh BH3Hauald BHUKOPUCTOBYIouM MeTon nudysii B arap y
Moau(IiKallisx 31 CKISTHUMH LU HApUKaMH 1 TyHKamu (Bopoberip i criiBasr., 2016), B siki joaBaiu
o 0,2 MJ BIAMOBIZIHOTO eKCTpakTy. J{s ofepikaHHsl €KCTPAKTIB 3 POCIWH, 310paHUX HaBECHI
(crazis UBITIHHS) Ta BIITKY (CTais IUIOJOHOIICHHS), BAKOPUCTOBYBAJIHM €KCTPAKIIiIO y BOji (Ha
c1abo KUIUISYid BOJSIHIN JIa3H1) Ta BOMHOMY €TaHOJII Pi3HOT KOHIEHTpaIlil (METOIoM Mallepaitii).


mailto:alina.kvlchk95@gmail.com
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JLJ1s1 OIIiHFOBAaHHS aHTHMIKPOOHOT aKTUBHOCTI JOCTIIKEHNX €KCTPAKTIB KOPHUCTYBAIUCS IKAJIOO:
niametp 30HU 3aTpUMKH pocTy (33P) moran 20 MM — BUCOKOIyTIHUBI, 10-20 MM — 4y T/IUBi, MEHIIIE
10 MM — HeuyTTUBi. SIK TeCT-KyabTypH BHKOPHCTOBYBAIM ONHOZOOOBI KYNBTYpH OakTepiid:
Escherichia coli, Bacillus subtilis, Pseudomonas fluorescens, Proteus vulgaris, Micrococcus
luteus 1 Staphylococcus albus 3 xonekuii kynsTyp kadenpu mikpobiomnorii JIHY im. IBana ®panka.
s mociBy BukopuctoByBanu 0,2 mit cycnensii 3 6iomacoro 0,1-0,2 r/m.

Bceranosneno, mo cmoci® ekcTpakiiii He BIUIMBAB HAa YyTJIUBICTh, OCKINBKH i BOMHI i
€TaHOJIbHI MPUTHITYBAIH PICT AEAKHX 13 HOCTIHKEHUX KyIbTyp OakTepiil. UyTnuBicTh OinbIe
3ajierana BiJl IOpH POKY Ta a3y pO3BUTKY, Y sIKi 30Mpalii pocinHu. BcTaHoBIEHO, 1110 10 BOXHOTO
€KCTPAKTy BUTOTOBIICHOTO 3 POCIIUH, 3i0paHuX y a3y roqoHoeHHs BUcokouyTiuBumMu (33P:
Bin 25 mo 30 mm) Oynu Bacillus subtils, Staphylococcus albus 1 Micrococcus luteus; 9yTIUBUMU
(33P: Bix 10 1o 20 Mm) — Pseudomonas fluorescens 1 Proteus vulgaris. OnHak BOTHUN €KCTPAKT 13
CHPOBUHH 310paHOi y (a3y IBITIHHS HE BIUIMBAB Ha PiCT JOCITIPKYBaHHUX KyIbTyp OakTepiii (33P:
Bim 6 mo 10 mMm). [TomiOHI 3akoHOMIpHOCTI crocTepiranu i moxo 20, 30, 40, 50, 60, 70 1 80 %
€TaHOJBHUX €KCTPAKTiB, BUTOTOBJICHHUX 31 CUpOBHHH, 3i0paHoi y i (a3 po3BUTKY. Bussuim,
0 «BECHSHI» MPaKTHYHO HE BIUTMBANIH Ha pict Oakrepiit (33P: Big 6 mo 10 MM), ogHAaK MIOMO
EKCTPAKTIB YCiX JOCTI/KCHUX KOHIICHTpAIliil eTaHONy, BUTOTOBICHUX 31 CHPOBHHH, 3i10paHOI
BIITKY, TO BCi IOCIHipKeH] KynbTypH Oakrepiit Oymu aytimuBumu (33P: Bix 10 mo 20 mm).

OTXe, MO)KHA BBaXKaTH, IO pOCIHUHU Vaccinium corymbosum copty Bluejay, 3i0pani y
(asy IUIOTOHOLICHHS, € TEPCIIEKTUBHUMH IS HOJAbIINX JOCIIDKEHB SIK TaKi, 10 HAKOIHYYIOTh
CIIONTYKH, SIKi MaIOTh aHTUMIKPOOHI BIaCTHBOCTI.

MeaeBuy .. Mopo3 O., SIsopcbka I'.

BILJIUB KAJIIIA BPOMIJY HA OKMCHEHHS MOHIB TIOCYJIb®ATY ITYPITYPOBUMU
CIPKOBAKTEPISIMU LAMPROCYSTIS SP. YA-2003 1 THIOCAPSA SP. YA-2003
Jlvsigcokutl HayionaneHull yrieepcumem imeri leana Opanka
syn. I pywescokoeo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: melevich.yanal47@gmail.com

Melevych Y., Moroz O., Yavorska G. THE INFLUENCE OF OF POTASSIUM BRO-
MIDE ON THE OXIDATION OF THIOSULFATE IONS BY PURPLE SULFUR BACTERIA
LAMPROCYSTIS SP. Ya-2003 AND THIOCAPSA SP. Ya-2003. It is established that KBr chang-
es the physiological properties of phototrophic purple sulfur bacteria. Potassium bromide at con-
centrations that 0.5-4.0 times differ from the maximum permissible in van Niel medium does not
affect the biomass accumulation, but inhibits the oxidation of S,0,* and the formation of SO,* by
bacteria Lamprocystis sp. Ya-2003 and Thiocapsa sp. Ya-2003.

VY Bomi o3epa SIBopiBChbKe, IO YTBOPHJIOCS Ha MICIi Kap’epy CipKOBHIOOYBHOTO
MATPUEMCTBA, OE3MEepPEepBHO BiOYyBAaIOThCA CKJIAIHI B3a€EMOIEPETBOPEHHS OpraHIYHUX 1
MiHepalbHAX pedyoBHH. Boma o3epa 30araueHa okcoaHioHamu cynbdypy (Tiocynabdaramu,
cynbharaMu # iH.), IO MOCTIHHO YTBOPIOIOTHCS BHACHIJOK OKUCHEHHS CIPKH Ta BiJHOBICHUX
cnonyk cynsgypy. Lle cTBOpro€e CIpUSATINBI yMOBH TSI PO3BHUTKY CYJTb(]aT- 1 CipKOB1THOBIIOBAIIEHUX
OaKTepiif, MPOMYKTOM >KUTTEISUIBHOCTI SIKMX € TiIporeH cymb(dig — TOKCHYHA CIIONyKa.
[TypmypoBi # 3eneHi (oTocHHTE3yBaIbHI CipKOOAKTEPii pa3oM i3 CynbdhigoreHHIMA OaKTepisiMH
YTBOPIOIOTH Yy TIPUPOTHUX YMOBAX MiKPOEKOCHCTEMH, IO PETYIIOIOTh BMICT TiAPOTeH Cymbdixy
y Bogoiimax (Dahl, 2017; Tapabac Ta iH., 2017). MeToro po60oTH 0yII0 ZOCTIIUTH 3aKOHOMIPHOCTI
BUKOPUCTaHHS HOHIB TioCynb(ary BuaieHMMH 3 o3epa SIBopiBchke (oroTpodHUMHU
nypIypoBuUMHE cikoOaktepisimu Lamprocystis sp. Ya-2003 ta Thiocapsa sp. Ya-2003 3a BIUIUBY
KaJiii OpoMiy — HEOPraHIYHOTO 3a0py/AHIOBAYA, SIKUIl MOBHICTIO JTUCOIIIOE Y BOJHOMY PO3UHHI,
cripusie OpOMYBaHHIO OPTaHIYHUX KHCIIOT 1 MOJKE BIUTMBATH Ha PICT 1 PO3BUTOK MIKpPOOPIaHi3MiB.

®dotorpodHi cipkobakTepii KyabTHBYBaJIM y cepenoBuiui BaH Hinst 3a aHaepoOHUX yMOB,
temrieparypu 26-27 °C Ta onTHManbHOTO OcBiTAeHHS (iHTeHCHBHICTE — 200 11K). {7151 BUBUCHHS
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BBy KBr nHa Harpoma/keHHs 6iomacH, Harpoma/pkeHHs Cyibgaris Ta oxucHenHs S0
Oakrepii BuciBamm y mpodipku (TycTiHa 3aciBy craHosmia 0,2 /1), BUPOIYBaIH Y CEPETOBHILI
3 Na,S,0, (4,2 mM) ta KBr 3a rpannuno momycrtumoi konuentpanii (IZIK) 0,0025 MM Ta
KxoHLeHTpanii, Biamiaaux Big [JIK y 0,5; 1,0; 2,0; 3,0; 4,0 pa3u (koHTpoJb - cepenoBuiie 6e3
KBr). ITicnst 10 7116 pocty BusHauamu Giomacy TypOiaumeTpuyHuM MeTofoM, BMicT SO, Ta
SO,* y kynbTypanbHiii piguni — cnekrpodoromerpuunum metonoM (I'yass ta in., 2014).

ITokazano, mo KBr 3a BciX JOCHIKEHUX KOHIICHTpAIid HE3HAYHO CTHUMYJIIOE
HarpoMaJpkeHHs Oiomacu Lamprocystis sp. Ya-2003. 3a BHecenHs y cepenosuiie KBr 3a
koHIeHTparii, y 0,5-4,0 pasu pumux Bin [JIK, BinOyBangocs mpurHiYeHHS OKHCHEHHS 82032'
Oakrepiamu Lamprocystis sp. Ya-2003 y 1,8-4,7 pasy, a Bmict SO,> y cepe/loBHILI 3HHKYBaBCS
y 1,1-2,7 pa3y, mopiBHSHO 3 KOHTpoOJeM. BcTaHoBIeHO, 1110 Kajiid Opomiz 3a BCiX JOCHIPKEHUX
KOHIICHTpAIIiil MPaKkTHYHO HE BIUIMBAa€E HA HarpoMakeHHs Oiomacu Thiocapsa sp. Ya-2003.
3a BHeceHHs y cepenopuie KBr 3a xoHmeHTpaniit, sxi Bimpizasumucs Bin IAK y 0,5-4,0 pagy,
crioctepiranu inribysanns okucuenns S,0,> knitunamu Thiocapsa sp. Ya-2003 y 1,2-2,1 pasy,
BmicT SO,* y cepe/IoBHIIL 3HMKYBABCSA JI0 1,9 pasy, IOPIBHAHO 3 KOHTPOJIEM.

OTxe, BCTAaHOBJICHO, III0 BHECEHHS Y CEpelOBHIIE Kallili OpoMimy 3a KOHLIEHTpAIiil, sKi
Biapizusttorees Big [JIK y 0,5-4,0 pa3u, He BIUIMBae Ha HArpoMajKeHHs OiomacH, aie iHTioye
npouec okucHenns S,0.> i yrBopenns #onis SO, Gakrepismu Lamprocystis sp. Ya-2003 ta
Thiocapsa sp. Ya-2003.

Meabnuk B., Komniikesuu C., Mopo3 O., Macaoscska O., Ilepersitko T., l'natym C.

OI310JIOTO-BIOXIMIYHI BIACTUBOCTI LITAMY RHODOCOCCUS SP. 10A_1T 37,
BUJIUIEHOT'O 3 MOXOITPYHTY AHTAPKTHKU
Jlvsiscokutl nayionanvHull ynieepcumem im. leana @panka
eyn. I pywescokozo,4 , m. Jlvgis, 79005, Yxpaina
e-mail: vikamelnik01@gmail.com
Melnyk V., Komplikevych S., Moroz O., Maslovska O., Peretyatko T., Hnatush S.
PHYSIOLOGICAL AND BIOCHEMICAL PROPERTIES OF RHODOCOCUS SP. 10A_1T 37
STRAIN, ISOLATED FROM ANTARCTIC MOSSY SOIL. The aim of this work was to in-
vestigate the physiological and biochemical properties of Rhodocossus sp. 10A_ 1T 37 strain
isolated from Antarctic biotopes. Rhodocossus sp. 10A_1T 37 are gram-positive polymorphic
rod-shaped aerobic bacteria. As carbon source Rhodocossus sp. 10A_1T 37 use glucose, man-
nitol, sorbitol, maltose, lactose and are characterized by enzymatic activities.

leorpagivna i30160BaHICT AHTAPKTHIM 1 NMpHIErIol A0 Hei OCTpiBHOI 30HHU, O30HOBA
Jipa Ta BHCOKHMH piBEHb COHSIYHOI aKTHBHOCTI, reoximiuHa crenndika mopia, ocoOnMBuMiA
TEMIIEpaTypHUH PEeXUM COOPMYBaJM B IIbOMY PETiOHI YHIKaJbHUI CBIT MIKpOOpraHi3miB
(Tammpes, 2012).

Meroto pobotn Oyno gocmiautH ¢i3ionoro-0i0XiMidHI BIacTHBOCTI mTaMy Rhodococcus
sp. 10A_1T 37, BuzieHoro 3 MOXOTPYHTY AHTApKTUKH. 3pa3Ky OTPUMAHO ITiJ] Yac YKpaiHChKOI
AQHTAapKTUYHOI eKcrmeAmIiii, ska BigOymacs 2019 poky. Mopdonoriuni # KyasTypasibHi
BJIACTMBOCTI IITaMy JOCTIJUKyBadu Ha TpunToH-coeBomy arapi (TCA), moxuBHOMY arapi
abo M’sco-menToHHOMY OynbiOHI. 3maTHICTH MeTabomni3yBaTu opraHiuHi mkepena KapOGony
JOCTIKYBaJH Ha cepenoBuii ['ica 3 apabiH03010, KCHII03010, PAMHO3010, TITFOKO3010, MAaHO30¥0,
copbitoM, nakTo30r0. JIiMOMITHYHY aKTHBHICTH JOCHIIKYBAJIM Ha CEPElOBHIN 3 TBiHOM-20
(10 1/m), aMinoONITHYHY aKTHUBHICTH — HAa KPOXMaJlo-aMiaqHOMY CEpEIOBHIIi, 3IaTHICTH 10
azoTodikcarii — Ha cepenosuii Embi, mporeasHy akTHBHICT — Ha CEPENOBHIIL 3 JKEIATHHOM.
3naTHicTh METa0OIII3yBaTH CEYOBMHY AOCIHIKYBAJIM Ha CEPENOBHII 3 CEYOBHHOMO (5 1/1).
OxcniasHy akTHBHICTD TOCTIIJUKYBaJIH, BHKOPUCTOBYIOUH CMYXKH, sIKi MicTiii N,N-TUMeTHII-p-
(eninennnamin oxcanar i f-nagron. Jlns BU3HAYEHHS KaTana3Hoi akTMBHOCTI, Kparumo 3 % H,O,
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HAHOCWJIM Ha KOJOHiI0 Oakrepili. EH3MMaTH4HI aKTHBHOCTI JOCTIIKYBAIH 3 BUKOPHCTAHHIM
cucrtemu RapID ONE™,

Rhodococcus sp. 10A_1T 37 Ha cepeoOBWIN HYTPIEHT arap YTBOPIOIOTH INIAJKi,
OJICKY'i, MOJIOYHOTO KOJHOPY KOJIOHIi, a Ha cepemopuili TCA — mIOpcTKi Ta MaToBi KOJIOHI.
KaranazonoszutueHi. OkcupazoHerarusHi. [ pammosuTuBHi. PocTyTh 3a Temmneparypu +8...+28
°C. OnTuManbpHa Temreparypa i pocty +16...+20 °C. Onrtumansre pH 6,8-7,3. Aepobu.
Hitparyn BiZHOBIIOIOTE 10 HITPHUTIB, Ka3eiHy HE TiApomi3yroTs. Kpoxmais ciabo riapomi3yoTh.
Kucnory i ra3 3a pocty Ha ByIIeBOAaX i cHHpTax He yTBOprOwTh. Sk ukepeno KapOony
BHKOPHCTOBYIOTH IJTFOKO3Y, MaHIT, COpOIT, MAIBTO3Y, JIAKTO3y. MaroTh JtimasHy (TiIpoi3yIoTh TBiH-
20), 0-DIOKO3HUIA3HY, B-TIIOKO3WAA3HY, O-TalaKTO3UIa3Hy, ypeasHy, DIiIMHAMIHONEITHAA3HY,
MIPOTiHAMIHONIENTHAA3HY, JEUITUHIIINHAMIHOIeNTHAa3HY, (ocdara3Hy akTUBHOCTI. [HIOMY
3 TpunTodaHy HE YTBOPIOIOTh. He Tigpomi3yroTh JKelaTWH. 3a POCTY V M’SCO-TIEITOHHOMY
OyJIBHOHI TIPOIYKYIOTH TifporeH cynbdin. PIKCyIOTh MONEKYIAPHAN a30T.

Pobora BukoHaHa 3a mpoekToM «MeTabomiyHa aKTHBHICTB, (i3ionoro-0ioximMiuHa Ta
MOJICKYJSIDHO-TeHETHYHA ~ XapaKTePUCTHKAa aHTAPKTUYHHX METAJIOPE3UCTCHTHUX IITaMiB
MiKpooprasi3miBy Jlep>kaBHOI HiJTbOBOT HAYKOBO-TEXHIYHOT IPOTPaMHU IPOBENEHHS TOCIiIKEHb
B ArTapkrumi Ha 2011-2020 pp.

Muxkutun M., Cakyanu X., MeniB H., Cermanuyk H., Kaumap H.,
Hgiryn 1O., 'anymka A., 'natym C.

AKTUHOBAKTEPII [TOPOJTHUX BYTTJIbHUX BIJIBAJIIB YEPBOHOI'PAJICEKOI'O
TTPHUYOIIPOMUCJIOBOI'O PAVIOHY
Jlvgiecoruii Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: getmanchuk.nadiya@ukr.net
Mykytyn M., Sakulych K., Meniv N., Hetmanchuk N., Kachmar N., Tsvihun Y.,
Halushka A., Hnatush S. ACTINOBACTERIA FROM COAL MINE SPOIL HEAPS OF
CHERVONOHRAD MINING REGION. Identification of actinobacteria, isolated from the
black rock from Central Enrichment Factory “Chervonohradska” spoil heap, 3 m apart from
Phragmites australis (Cav.) Trin. ex Steud. near this heap and isolate CEF-8 from substrate under
sulfur is performed on the basis of morphological properties and stereoisomeric composition of
diaminopimelic acid. They contain LL-diaminopimelic acid and belong to Streptomyces genus.

BunoOyBanHs Byriuis y paiioHi UepBOHOTpaJChKOTO TipHHUYOIIPOMHUCIOBOTO PaiOHY
(UT'TIP) cnpuuMHMIIO HETaTHBHI 3MIHM Yy JOBKUUT, 30KpeMa, MOpPYLIeHO (yHKIIOHYBaHHS
01011cHO31B, 3a0pyIHCHO IMOBEPXHEBI 1 MiA3¢MHI BOIH, BHCHAKCHO BOJOHOCHI TOPH30HTH,
YTBOPEHO BiJIBaJM TOPiZ. BUMUBaHHS Ba)XKHX METAaJIB i3 TOPiJl TEPUKOHIB 1 iXHs Mirpaiis Ha
npuiierti Teputopii 301IbLIYIOTE piBeHb 3a0pyaHeHHs okt (benweid, 2016). IIposiany
poJib y Tporecax OiopeMesialii BifiBasiB ByrIbHHUX MOPiJ Bilirpae Mikpo0ioTa, sika € mepIium
I'PYHTOTBIPHMM YHHHHMKOM 1 BI/INIOBI/Ia€ 3a MEPETBOPEHHS HU3KH CIIOIYK Ha TOCTYIIHI JUIsl POCIIUH
(dhopmu. MiKpOOpraHi3aMu CUHTE3YIOTh OPraHidHi CIIONYKH, B TOMY YHCII i 010J0T1YHO aKTHUBHI
PEYOBHHH, sIKi 320€3MeUyI0Th aKTUBHUN pO3BUTOK pociuH ([lskiB, 2019). ¥ nopoaax Binpasis
UI'TIP nepeBakaroTh neqoTpodu Ta omirorpodu, KUIbKICTh KOMOTPO(]iB MOPIBHSIHO MEHIa
(Kuzmishyna et al., 2014).

Mu Buminmumu 17 13054TiB ONIrOTpOHUX MIKPOOPraHi3MiB 3 PI3HHX TOpIA BiIBATY
IenTpanbHoi 36arauyBaiabHol (hadbpuku «UepBoHOrpaacekay. Buminenus nposoaunu va MIIA,
posBencHoMy B 10 pasiB, NUIAXOM MEpeCiBaHHSI OKPEMHX KOJOHIH. YCi 1304 TH, BUILICHI 3 YOPHOT
MOPOJIH, BUSBUIINCS aKTHHOOAKTepissMu. Tako akTHHOOAKTEPISMH € JBa 3 YOTHPHOX 130JISTIB,
BUJIUJICHUX 31 3pa3Ka, BifiOpaHOTo Il BUCTYIaMH CIpKH, yCi 130JI5TH, BUJUIEHI 3 KOHTPOJIBHOTO
3paska, BifiopaHoro 3a 10 M BiJ BUCTYIIIB CIpKH, Ta TPU 3 YOTHPHOX 130JITiB, BUIIICHHX 31 3pa3Ka
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cyoOctpary, BimiOpanoro 3a 3 M Big Ouepery 3BuuaitHoro (Phragmites australis (Cav.) Trin. ex
Steud.) Oinst BigBay.

Bakrepii nopsinky Actinomycetales € omHuMHI 3 HAWUTHITOBIIINX MEMIKAHIB TPYHTY.
CydJacHi TOCITIDKEHHS BKa3ylOThb Ha iXHE PO3MOBCIO/DKEHHS y BCIX THIax IPYHTIB, BKIIOYHO 3
€KOCHCTEMaMH aHTPOIIOTEHHOTO TIOXO/DKEHHS. 30KpeMa, OTMCAHO BUIMAAKH 1X BUALIEHHS 3 MiCIb
BHOOYBaHHS MeTaniB i Byriwa (Ocram Ta iH., 2011).

AHali3 CTepeoi3oMEepHOro CKJIANy MiaMiHOMIMENiHOBOI KHCIOTH, BUKOHAHUHA METOIOM
HU3XigHOI marepoBoi xpomarorpadii rigpomizarie kiuitTuH (Becker et al., 1964), mokasas, mo
130JITH, BHAUICHI 3 YOPHOI mopoau Ta Oins ouepery, a Takox izonmsat CEF-8, Buminenwii min
BHCTYIIaMH CipKH, MicTATh LL-miaMiHOMIMETIHOBY KHCIIOTY y CKJIaJi KIITHHHOI CTiHKH. Pasom
i3 MOP(ONOTIYHIMH BIACTHBOCTAMH II€ A€ 3MOTY iICHTH(IKYBaTH iX SK MPEACTABHUKIB POIY
Streptomyces.

Heiiaok M., MeaeBuu 1., Mopo3s O.

BIUIMB MOHIB ®TOPUY TA BPOMIJTY HA OKMUCHEHHS MOHIB TIOCYJIb®ATY
CHLOROBIUM LIMICOLA IMB K-8

Jlvgiecokuti Hayionanvhuti ynisepcumem imeri leana Opanka
syn. I pywescokozo, 4, m. JIvsie, 79005, Yrpaina
e-mail: martanejlukl3@gmail.com

Nejluk M. 1., Melevych Y. V., Moroz O. M. THE INFLUENCE OF FLUORIDE AND
BROMIDE IONS ON THIOSULFATE IONS OXIDATION BY CHLOROBIUM LIMICOLA
IMV K-8. Fluorides and bromides at concentrations that 0.5-4.0 times differ from the maximum
permissible in van Niel medium inhibit the biomass accumulation and thiosulfate ions oxidation
by bacteria C. limicola IMB K-8, however, stimulate formation of intracellular glucose and gly-
cogen production by the cells.

dotorpodHi 3eneHi cipkobaktepii Chlorobium limicola IMB K-8, BuzineHi 3 muOHHHNX
nrapiB o3epa SIBOpiBChKE, € CTIHKMMHU 10 HECIPUATIUBUX YMOB 30BHIIIHBOTO cepemoBuima. Lli
MIKpOOpPraHi3MH BiJirpaloTh BRXJIMBY POJib y OloioriuHiil nerokcukanii 3a0pyAHEHHX BOJOHM
Ta IMPOMHCIIOBHX CTOKIB BiJ crionyk Cynbghypy Ta HiTporeHy 3 pi3HHM CTyneHeM BiHOBIICHHS,
SIKI BUKOPUCTOBYIOTh SIK JIOHOP €JIEKTPOHIB aHOKCHTeHHOTO (orocuHTedy (Mopo3 Ta iH., 2010;
Mopo3 Ta iH., 2015). [Momyk criiikux 10 3a0pyaHeHb mramiB GoToTpopHUX MIKpOOpraHi3miB
1 TOCIIDKEHHS IXHIX BJIACTUBOCTEH € OCHOBOIO ISl pO3pOOKN HOBHX MEPCIEKTHBHUX METO/IB
OYMIICHHA TEXHOTEHHO 3MiHeHuX exoromiB (Moroz et al.,, 2021). Bmume HeopraHiuHUX
TOKCHKAHTIB Ha (i310JIOTi4HI BIACTUBOCTI 3eJICHUX CipkoOaKTepiii BUBUEHO HEAOCTaTHRO. ToMy
METOI0 Hamoi pobotu Oyiro qociuianT BIDHB (GTopuaiB i OpominiB Ha HAarpoMaKeHHS OioMacH,
OKHICHEHHS HOHIB Tiocynb(haTy, yTBOPEHHS Cyab(ariB i HarpoMaKeHHS BHY TPIITHBOKIITHHHUX
BynieBoniB 6akrepisimu C. limicola IMB K-8.

bakrepii BuporyBanu Briponosx 10 ni6 y cepenoBuiui BaH Hinst 3 Hatpiit Tiocysabdarom
(4,2 MM) 3a anHaepoOHHMX yMOB, Temreparypu 28 °C Ta ONTHMaJbHOIO OCBITJICHHS 3
inTencuBHicTio 200 nk (I'yase Ta iH., 2014). [ns pocnijpkeHHs BIUIMBY HOHIB (Topuay Ta
OpoMiny Ha HarpoMa/pKeHHsT 0loMacH, OKHCHEHHS TiOCyinb(ariB, YTBOpEHHs Cyiab(ariB Ta
CHHTE3 BHYTPIIIHbOKIIITHHHHUX BYIVIEBOAIB OakTepii KyasTHBYBann y cepenosumii 3 NaF i KBr
3a rparn4yHO nomyctumux koHrentpanid ([JIK) 0,0789 mM i 0,0025 MM, BimmoBimHO, Ta
koHIeHTpanii, Bimminaux Big [JAK y 0,5; 2,0; 3,0; 4,0 pasu. SIk KOHTPOIb BUKOPHUCTOBYBAJH
cepenoBute 6e3 gropunis i 6pomizni. biomacy Bu3Hauamm TypOiquMeTpHYHIM METOIOM, BMICT
S,0,> ta SO,* y KynbTypanbHil pismni — cniekrpodoromerpuanum metoznom (I'yass Tain., 2014),
BMICT TJIFOKO3H Ta TIIKOTeHY - (PepMEHTATHBHO 3a JormoMororo Habopy “Iiarmiok — 2 (ToHuap,
1998).

Harpiii ¢ropu i kasiit 6pomiz 3a BCIX HOCHTIHKEHUX KOHIICHTPALIIi HETaTHBHO BILTHBAIN
Ha HarpoMa/DKeHHs OioMacH, OKHCHEHHs Tiocyib(dariB 1 yTBOpEeHHs CyibdariB OakrepisMu
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C. limicola IMB K-8. Y cepenoBumiax 3 ioHaMu (hTOpHIY 3a KOHIIEHTpAIlil, y 3-4 pa3u Oimbmmx
Bin I'JIK, 6iomaca 3HM3MIIach y 2,1-2,2 pasy, MOpiBHSHO 3 KOHTPOJIEM. 3a BIUTHBY HAaTpii GTopuIy Ta
KaJiit Opomiy 3a KOHIEeHTpaIil, ki Bigpizasumes Big [ JIK y 4,0 pasu, crioctepiranu npurHideHHS
OKHCHEHHsI OakTepisMu TiocynbdariB. OKHCHEHHS TioCynb(aT-HoHIB 3MeHImIocs Ha 35 % y
cepenosuiii 3 NaF ta Ha 55 % y cepenosuii 3 KBr, nopiBHsiHO 3 koHTposeM. Harpiit ¢propua
Ta Kajiid OpoMij 3a ycixX KOHIEHTpALiid CTUMYIIOBAIN HArPOMa/KEHHs BHYTPIIIHbOKIITHHHUX
BYIVICBO/IIB. BMICT IIIiKOreHy Ta DIIOKO3W BUSBUBCS HalBUIIMM y KJIITHHAX, BHPOIICHHX Y
cepenosuiax 3 NaF i KBr 3a konnentpanii, y 3-4 pasu sumux, Hixx [J1K.

Herpenko 10., Bumnskosa I'.
IMOIIYKU AJIbTEPHATUBHUX METOJIB JIKYBAHHA AKHE

IIBH3 «Kuiscvkuii MeOuuHuil ynigepcumemy
eyn. bopucninvceka, 2, m. Kuig, 02099, Ykpaina
e-mail: ju.ptrnk@gmail.com

Petrenko J., Vishnyakova A. FINDING ALTERNATIVE TREATMENTS FOR ACNE.
Establishment of the spectrum of antistaphylococcal activity to phytopreparations diluted in a
ratio of 1:20 and 1:25 by disco-diffusion method. Clinical strains of S. aureus ATCC 25923 and S.
epidermidis isolated from material selected from a patient with acne were used. When caring for
the skin care should include antibacterial cleansers and moisturizers that help maintain a healthy
skin barrier/microbiome.

3a cratucTHYHAME JaHUMH Onmn3bko 80 % HaceseHHs xoda © pa3 y JKHUTTI Maliil emi3on
akHe. Ha cporomHiniHiili JeHb JOBroTpHBaJie HOCIHHSA MAacKH IiJ 4ac MaHIeMii MOXe CIPHUSITH
BHHUKHEHHIO BYTpiB 3BHYaiiHUX. MiclLieBa Tepaltisi BKIII0Ya€ BAKOPUCTAHHS HEPOKCUIY OEH301ITy,
PETHHOINIB Ta aHTHOIOTHUKIB, IO TIPH KOMOIHOBAHOMY 3aCTOCYBaHHI, SIK IIPaBHIIO, TOKPAIIYIOTh
mepeOir JIETKOro Ta CEPEeAHBOTO CTYTICHS TSKKOCTI. AJie TXHS e€(eKTHBHICTH 3MIHIOETHCS 1 HE
BapTO 3a0yBaTH IMPO PE3UCTCHTHICTH JO aHTHOIOTHKIB 1 HU3KY IPOTHIIOKAa3aHb PETHHOIMIIB.
ditoTtepallis € MEPCICKTHBHAM METOJJOM OOpOTHOH 3 BYTPOBOIO XBOPOOOIO.

JloniTbHO BUBYMTH aHTHOAKTEpiallbHY aKTHBHICTh CKCTPAKTiB aioe Bepa (Aloe vera),
aipy 3BuuaiiHoro (Acorus calamus), exinauei (Echinacea sp.), kanenmymu (Calendula sp.),
kiiHakanryca nyrtaucy (Clinacanthus nutans), xopu ny6a (Quercus robur), II€UNKIB KOBTHUX
(Nuphar lutea), ragrounuka (Filipendula sp.), manrycranoBoro wony (Garcinia mangostana),
oMany (Inula sp.), nepcrauy (Potentiala sp.), posmapuny (Rosmarinus officinalis), poMamiku
(Matricaria sp.), codopu snoHcwekoi (Styphnolobium japonicum), tomom (Populus sp.),
xnopodgininty (Chlorophylliptum), waiinoro nepesa (Melaleuca sp.), IKi LINPOKO BUKOPHUCTOBYIOTh
B YKpaiHi Ta y TpaAnLiiHIA TallChKii HAPOMHIN MEIUIINHI.

Hocnimkenns edipHUX, CIHUPTOBHX, BOIHHX EKCTPAaKTiB anoe Bepa, aipy 3BHYalHOIO,
exiHalel, KaJeHIOyNaH, KIIiHAKaHTyca HyTaHCy, KOpH Iy0a, IJICYHMKIB JKOBTHX, TaJHOYHHKA,
MaHT'yCTaHOBOTO WOy, OMaHy, IepcTady, PO3MapHHY, POMAIIKH, COPOpPH SMOHCHKOI, TOMOII,
XJIIOpOITINTY, YalHOTO JIepeBa, PO3BeIcHUX y criBBigHOMmIEHH] 1:20 Ta 1:25 mucko-audy3iitHnm
METOIOM TIOKasajo, Mo aip 3Bu4aHWi (Acorus calamus), exinauest (Echinacea sp.),
MaHrycTtaHoBuil Hon (Garcinia mangostana), nepcrau (Potentiala sp.), pomamika (Matricaria
Sp.) MalOTh BUpPaXCHY aHTHOAKTepialbHY aKTHBHICTh MPOTH KIIHIYHO 3HAYYIIMX MATOTCHIB
Staphylococcus aureus ta Staphylococcus epidermidis (3oHa iHriOyBaHHs pocty B arapi 31-
33 mm). Bogumii exctpakT tonoini (Populus sp.) Ma€ MaKCUMalbHYy aHTHOAKTepialbHy Hif0 Ha
Staphylococcus aureus (20 mm) Ta Staphylococcus epidermidis (28 mm). Kopa ny6a (Quercus
robur) oMipHO akTuBHA N0 Staphylococcus aureus ta Staphylococcus epidermidis (18 mMm).
Excrpaktén mneunkiB xoBTUX (Nuphar lutea) ta ramounuka (Filipendula sp.) mieBi mpoth
Staphylococcus aureus (25 MM), anie MalOTh HU3bKY aKTUBHICTb 10 Staphylococcus epidermidis
(10 mm). Oman (Jnula sp.) aktuBHui npotu Staphylococcus aureus (17 mm) ta Staphylococcus
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epidermidis (10 mm). Edipanii ekctpakt gaitHoro aepesa (Melaleuca sp.) mieBuii mpoTH
Staphylococcus epidermidis (16 Mm), ane He npurHidye pict Staphylococcus aureus. BincyTHs
BHCOKa aKTHBHICTh BINHOCHO Staphylococcus aureus ta Staphylococcus epidermidis (10 mm)
cupToBuX HactoiB xmopodiminty (Chlorophylliptum) ta codopu smoncekoi (Styphnolobium
Jjaponicum). Posmapun (Rosmarinus officinalis), anoe Bepa (Aloe vera), kaneunyna (Calendula
sp.), kniHakaatyHc HyTaHc (Clinacanthus nutans) He € aKTHBHUMHU TpoTu Staphylococcus
aureus ta Staphylococcus epidermidis. TakuM 4IHOM, YaCTHHA TOCIIIPKYBAaHUX EKCTPAKTIB, sIKi
BUKOPHCTOBYIOTBCS B perioHax YKpaiHU Ta TalChKii MEIUINHI, MOXYTb OyTH albTePHATUBHUMU
3acobamMu OOpOTHOH i3 BYTrpOBOIO XBOPOOOIO (aKHE).

Cobuyk C.!, Hupyiabuuk A.2, ®enoposud J.%, SAsopcbka I'.!

BUKOPUCTAHHS JAKTO3U K € IMHOT'O JKEPEJIA KAPEOHY JIJIA ITPOAYKIIIT
BITAMIRY B, APLKIDKAMU CANDIDA FAMATA
! TTvgiscorutl Hayionanvruil yHigepcumem imeni leana @panka
syn. I pywescokozo, 4, m. JIvsie, 79005, Yrpaina
Iucmumym 6Gionoeii knimunu HAH Ykpainu
syn. [lpacomanosa, 14/16, m. Jlvsis, 79005, Yrpaina
e-mail: sveta2502200055@gmail.com
Sobchuk S., Tsyrulnyk A., Yavorska H., Fedorovych D. USING LACTOSE AS THE

SOURCE OF CARBON FOR THE PRODUCTION OF VITAMIN B, BY THE YEAST CAN-
DIDA FAMATA Riboflavin (vitamin B,) is an important component of human and animal nu-
trition. Currently, vitamin B, is produced on a large scale microbial synthesis. Yeast C. famata
represents the organism with high flavinogenic potential and are able to assimilate lactose. Yeast
strains capable of oversynthesis of riboflavin in media supplemented with lactose as the source
of carbon were obtained.

PubodmaBin (P®D) — He3aMiHHMM KOMIIOHEHT XapuyBaHHS JIFOAMHH Ta KOPMIB
CiTBCHKOTOCTIONAPCHKUX TBApHH. MOro nediluT MOKe CIHPHYHHHTH CEpPHO3HI MOPYIICHHS
MeTaboi3My, a TaKOXK MPHU3BECTH N0 30UIBIIEHHS PU3UKY CEPIEBO-CYIWHHUX 3aXBOPIOBAHb,
c11abKOCTI, 3aTPUMKH POCTY, BUTaIaHHs Bosioccsi Toio. [ToxinHi PO € BayKIIMBUMU KOMIIOHEHTAMU
KIITHHHOTO 0OMiHy. Bucokuil (yraBiHOTeHHHH MOTeHIIan MaroTh ApLKMWKI Candida famata.
CyTTEBHM HEIONIKOM I[FOTO HAJCHHTETHKA BiTaMiHy € HHU3bKa MPOAYKTHUBHICTH (miie 4 %
JoKepena KapOOHy MepeTBOpIoeThess A0 P®). ToMmy 3ycWiuisi MOCHITHUKIB CHOpsSMOBaHI Ha
i IBUAIIEHHS TPOIXYKTUBHOCTI cuHTE3y P® Ta momryk nenmeBUX MPOMUCIOBHUX CyOCTpaTiB IS
BUPOOHHUIITBA I[LOTO BiTaMiHY.

Mertoro pobotu Oyiao orpumard MyTaHTH ApLKMKiB C. famata, sxi OymyTh Kparie
3aCBOIOBATH JAKTO3Y K e€nuHe Kepeno KapOoHy, 1m0 IacTh 3MOTY BHKOPHCTATH MOJOYHY
CHPOBAaTKy Ul OTPMMAaHHS NpPENapariB BiTamiHy B, 1 TakuM YMHOM, 3HH3MTH BHTPATH
BUPOOHMITBA. J[ISI MOCSATHEHHS METH BHUKOPHCTAHO OTPHUMAaHIi paHille HaANpOAyHeHTH PO
npikmkiB C. famata: AF4 (AF-4/2xSEF1/IMH3), #91 3 nanekcnpecoBanumu reHamu SEF']
(TpaHckpuniiitauii ¢dakrop) 1 RIBI ta RIB7, mo koaywoth I T®-mmkmoriaponasy I ta PD-
CHHTAa3y, IepIU i ocTaHHI hepMeHTH Xy OiocunTe3y PD, #47 3 HanekcripecoBanum BCRP
reHoM Pd-ekckpetaszu Debaryomyces hansenii, a TaKOX OTpUMaHi HAMU peKOMOIHAHTHI IITaMH,
siKi MicTaTh reH SEF1 mig koHTposieM mpomotopa LAC4 .

Pamirire Oys10 BCTaHOBJICHO, 110 ApiKmKi C. famata MOKYTh 3aCBOIOBATH JIAKTO3Y MOJIOYHOT
CHPOBAaTKH Ta IponyKyBatu P, omHak picT i cuaTe3 Oynu nyke Hu3bKUMH. [ToCHIeHHs mpoayKinii
P® nocsirHynm 3a paxyHOK JOAAaBaHHS JI0 CEPEIOBHIN JOAaTKOBHX pkepen Hitporeny. Hamu
BCTaHOBJICHO, 110 aMOHiH Cylb(dar cTuMyItoe cuaTe3 PO Ha MOJIOUHIM CHPOBATIIi 33 KOHIIEHTPAIIii
2-51/n. BusBJ€HO, 110 MITAMH-HAACHHTETHKHU J00pE POCTYTh HA MOJIOYHI# CHPOBATIIi 3 BMICTOM
makTo3u 5 %, a Ha KOHIEHTPOBaHIN cupoBarii (BMicT ysakto3u 15 %) BigOyBaeThCsS CHIBHE
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MIpUrHiYeHHs pocTy. [IpHunHOI0 1IbOTO BBAXKAJIM BHCOKHMH BMICT JIialleTHIIy B cupoBarmi. Hamu
3°COBaHO, MO HABITH 3a KOHIEHTparii 10 Mr/n miameTwn He HMPUTHIYYE pocTy 1 cuHTe3y PO
mramamMu #91 1 #47 Hi B CHHTETHYHOMY CEpeIOBUILI, Hi B CEPEIOBHIIII, IO MICTHTh CHPOBATKY
sk mxepeno KapOony.

BuxopucroBytoun Y®-mpoMeHi SK MyTareH Ta 2-Ie30KCH-D-TITIOK03y SIK CENeKTHBHUI
¢dakTop orpmmanHo mmtamu ApixmkiB C. famata, pe3UCTeHTHI 10 2-me30KcH-D-Timoko3w,
MIPOAYKTUBHICTH cHHTE3y P y sxux Oyna y 2,5-3 pa3u BUIIO HiX y 0aThKiBCHKOTO mTamy #91.

CrxoHcrpyiioBano mramu C. famata, siki MicTITh TeH SEF] i KOHTPOIEM CHIBHOTO
npomotopa LAC4. BusiBineHo, 0 y CepelOBHIII 3 JIAKTO30I0 Taki IITaMH CHHTE3yBaId Yy 2-3
pasu Oinpime PO mopiBaAHO 3 6aThKiBCcEKUM ITamoM AF4.

ToninbHuNbKA A., SIBopchka I'., Bopooeus H.*, fiIBopcbka H.*

AHTUMIKPOBHA AKTUBHICTb EKCTPAKTIB
3 POCJIUH VACCINIUM CORYMBOSUM COPTY BLUECROP
JIvgiecoruii Hayionanvruti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
*/Ivgi6coruil HayioHanbHull Meouunull yHisepcumem imeni Januna I anuyvkoeo
eyn. llexapcoka, 73, m. Jlvgie, 79000, Ykpaina
e-mail: andriana.topilnytska@Inu.edu.ua

Topilnytska A., Yavorska H., Vorobets N., Yavorska N. ANTIMICROBIAL ACTIVITY
OF VACCINIUM CORYMBOSUM VARIETY BLUECROP EXTRACTS. Extracts from the frost
— resistant Vaccinium corymbosum variety Bluecrop, collected in spring (flowering stage), sum-
mer Fruiting stage) and winter (beginning of winter dormancy stage), had different inhibitory
effects on some bacteria species. Significant inhibitory effect was shown by plants’ collected in
the spring-summer period aqueous extracts and ethanol extracts, collected in spring (regardless of

the concentration) and collected in summer-winter period (only few concentrations).

Konmn menuiuna 1 KocMeTHKa OyjiM HATypajbHUMHM, JIIOMU BMIJIO BXKHBaIH POCIUHH
JUISL JTIKYBaHHS HaWpPI3HOMAHITHIIIMX XBOPOO. 3aBJISKH OypXJIMBOMY PO3BHUTKY TEXHOJIOTIH i
METOJIB JOCIIKCHh BHHHKJIA MOMKJIHMBICTH JOJATKOBO BHBYATH PaHIIIC BiIOMI JIiKyBajbHI
BJIACTUBOCTI POCIIMH, a TAKOX IIIYKaTH HOBI, HEBioMi. KOpHCHI BIIaCTUBOCTI JIOXMHH, 30KpeMa,
AT1]l, BAKOPUCTOBYBAJIM B HETpaauLiiHIi MequuuHi 30aBHa (Shen et al., 2014). € 6arato copTis
JIOXWHH, SIKI BUPOILYIOTh Y TPOMHUCIIOBUX MaciTadax. OJHaK BIaCTUBOCTI €KCTPAKTIB 3 POCIUH
Vaccinium corymbosum, sixi MalOTh OTY)KHY Oakrepuiiuany aito (Pervin et al., 2013; Zhu J. et
al., 2017; Liu et al., 2019), nume moyanu BuB4aTH. ToMmy METOI0 poOOTH OyJI0 BU3HAYWTH BILIAB
BOJHMX 1 €TaHOJBHUX €KCTPAKTIB MOPO30CTiiikoro copry Bluecrop Vaccinium corymbosum na
Oakrepil.

BruiuB ekCTpakTiB Ha KyJbTypu OakTepiii BU3HAYa M, BUKOPUCTOBYIOUM MeTo Audy3ii B
arap y Moxudikamisx 3i CKISTHUMHU LWITIHAPUKamH 1 iyHkamu (BopoGens i criiBaBr., 2016), B siki
nonasanu 1o 0,2 My ekctpakty. st onepikaHHsl eKCTPAKTIB 3 POCIHH, 310paHuX HaBeCH (CTais
LBITIHHS ), BIITKY (CTa/1isl INIOAOHOIIEHHS ) 1 B3UMKY (CTa1isl TOYaTKY Iepioy 3MMOBOTO CIIOKOIO),
BUKOPUCTOBYBAJIM EKCTPAKIIIO y BOAI Ta BOJHOMY eraHoui. J[Jis OI[iHIOBaHHS aHTHMIKpOOHOT
AKTHBHOCTI JOCII/DKEHUX POCIMHHHMX CKCTPAKTIB KOPUCTYBAIUCS IIKAJIOH: HiaMeTp 30HU
sarpuMku pocty (33P) monan 20 MM — BucokouyTiuBi, 10—20 MM — uyTiuBi, menire 10 MM —
HE 4yTiuBi. SIK TECT-KyJIbTYpU BHKOPHCTOBYBAJIH OJHOAO0OBI KyNIbTypH OakTepiii: Escherichia
coli, Bacillus subtilis, Pseudomonas fluorescens, Proteus vulgaris, Micrococcus luteus i
Staphylococcus albus. Jns nociBy BukopuctoByBayu 0,2 Mt cycnensii 3 6iomacoro 0,1-0,2 /.

BcraHoBieHO, 1110 CIIOCiO €KCTPaKIIii HEe BIULTHBAB Ha Uy TIIMBICTh, OCKITBKY BOIHI i €TAHOJIBHI
€KCTPAKTH MPUTHIYYBaJIM PICT MOCIIKYBAaHUX KyJIbTyp Oakrepiil. UyTnuBiCTh 3anexana Bij
(a3u po3BUTKY, B SIKY 30Mpaii POCIMHH, | KOHIIEHTpAIlii €TaHOITy sIK eKcTpareHTa. BetaHoBieHo,
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10 JI0 BOTHOTO €KCTPaKTy, BATOTOBJICHOTO 3 POCIUH 3i0panux HaBecHi aytiamBumMu (33P Big 10
1o 20 mm) Oymu B. subtils, S. albus, P. fluorescens i P. vulgaris, Biitky — S. albus 1 P. fluorescens.
OpnHak BOXHUI EKCTPAKT 31 CHPOBUHM, 3i0paHOi y (ha3y 3MMOBOTO CITIOKOIO, HE BIUIMBAB Ha PicT
JOCITIIKyBaHUX KynbTyp Oakrepiit (33P Bix 6 mo 10 mm). Hlomo 20, 30, 40, 50, 60, 70 i 80 %
€TaHOJIFHUX EKCTPAKTiB, BATOTOBJICHUX 31 CHPOBHHH, 310paHOi y IIi IOPH POKY, TO BHSIBHIIH, IO
He3aJIeKHO BiJI KOHIICHTPAIlii €TaHOY Y eKCTPAreHTi, 0 eKCTPAKTIB, BATOTOBICHUX 31 CHPOBUHH
3i0paHoi y a3y IBITIHHA, YyTIMBUMHU OyIH BCi TOCIHIIPKEHI KynbTypu Oakrtepiit, a B. subtils i
P fluorescens — BucokouyrmmBumu (33P Bim 20 mo 30 MM); eKCTpakTiB, BUTOTOBICHHX 3i
CHpOBHHHY, 310paHoi y a3y IIonoHOmeHHS Yy TIuBUME Oyiu S. albus 1 P. vulgaris, a Takox 70 i
80 % excTpakTiB, BUTOTOBIECHHUX 31 CHPOBHHH, 3i0paHoi y (azy 3uMoBoro criokoro — P, fluorescens,
P. vulgaris i M. luteus (33P Bixg 10 go 15 mm). [HII gociIKeHI eKCTPAaKTH HE BIDIMBAIHN Ha IIi
KYJIBTYpH OakTepiii.

Orxe, pocmunu Vaccinium corymbosum wmopo3ocriiikoro copry Bluecrop €
MEPCIIEKTHBHUMU ISl TOJAITBIIINX JTOCIiKeHD iXHbOT aHTUMIKPOOHOT aKTHUBHOCTI.

Xauuk 10., 3gip I., *Tpunuumux H.

BIUIMB HA MIKPOBOLIEHO3 IPYHTY ®TOPCUHTETHUYHOI'O
I[JIIBKOYTBOPIOBAJIBHOTI'O TITHOYTBOPIOBAYA JIJISI TACIHHA TTOXKEX
Tvgi6cokuti Hayionanwrull ynieepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
2JTbsischruil depoicasHull yHigepcumem 6e3nexu JHeummeoisibHOCM
eyn. Knenapiscvka, 35, m. Jlvsis, 79000, Ykpaina
e-mail: yurahanuk43@gmail.com

'Hanyk Y., 'Zvir G., *Grynchyshyn N. THE INFLUENCE OF AQUEOUS FILM
FORMING FOAM FOR FIREFIGHTING ON SOIL MICROBOCENOSES. It was estab-
lished that aqueous film forming foam for firefighting stimulated the growth of bacteria and fungi
one month after soil contamination.

AFFF (aqueous film forming foam) — ¢TOpPOCHHTETHYHI IUTIBKOYTBOPIOBAIBHI
MiHOyTBOPIOBAYi CIEMiaJbHOTO TPU3HAYEHHSA. IX BHUKOPHUCTOBYIOTh TONOBHO JUIS TaciHHs
MOXKEX, CIPUYMHEHHUX 3alMaHHSIM SIK HENOJSPHHUX (BOZOHEPO3YMHHHMX) JIETKO3aHMUCTHX
pimuH (Hampukiaa, HagTH, OEH3UHY, Tacy, Ma3yTy, Macell, OEH301y, IUKIOTeKCaHy TOIIO), TaK
1 noNApHUX (BOAOPO3YMHHKX) TOPIOYUX PIAMH (E€THIOBOrO, METHJIOBOIO Ta IHIIMX CIHUPTIB, a
TaKOK OpPraHiuYHMX KHCJIOT, ajJbJETi/iB, KETOHIB, MOJSIPHUX PO3UYMHHHUKIB I JiakodapOoBoi
MPOMUCIIOBOCTI TomIO). [IpoTHNOXKEKHA TMiHA MIBHIKO TacUTh IOXKEXKY, OCKUIBKH J00pe
PO3TIKaeThCSI MO BENHWKIM IJIONII BOTHHMINA TOPIHHS, OXOJIOJXKYE PEYOBHHY 1 pe3epByap 3a
PaxyHOK BOJIH, 1110 BXOJUTH JIO CKJIa Iy MiHH; 3a100irae 3MilllyBaHHIO 3 MOBITPSIM FOPIOYUX IapiB,
L0 BKpail BaKJIMBO MpPHU TaciHHI XIMIYHHX CHOJYK; /A€ 3MOTY 3a0LIaJDKyBaTH BOJHI pECypcH
(KoBanummn, 2017; Hlaposapuukos, 2000; Sheinson, 2002).

o cknany ninoyteoproBauiB Tuny AFFF Bxonste noBepxueBo-aktusHi peuoBunu (I1AP),
SIKi 3yMOBJTIOIOTh 3HW)KEHHSI TIOBEPXHEBOTO HATATY BOIHHUX PO3YMHIB I MOJKIIMBICTh TeHEPYBaHHS
MHA, a TaKoX IHII J00aBKH [JIs IABUIICHHS CTaOLIBHOCTI, 3aXUCTy BIA 3aMep3aHHS,
3anobiranHs koposii Tomo (Hague, 2002).

Buxopucranns Ta BumagkoBe/HaBMucHe BukumaHHi AFFF y rpyHT, BomoiiMm Moxe
CIOPUYMHUTH 3HAYHHKA BIUIMB Ha MOBKULIAL. Bimomi Bumamku, MOB’s3aHi i3 3a0pyIHCHHSIM
AFFF cTiunux BO, MICIIEBHUX BOIOWM 1 AaM0, 10 MPHU3BEIO 10 3arubenni pubu. dTopoBMicHI
CTIOJIYKHU € iHribiTopamu (pepMeHTIB, BOHU MOAN(IKYIOTh MDKKIIITHHHI B3a€EMOJIIT, TIOPYLIYIOTh
MeMOpaHHHUI TPaHCIIOPT 1 ITPOIIeCH YTBOPEHHS eHeprii. DTOPOCHHTETHYHI TTiBKOYTBOPIOBAIBHI
MIHOYTBOPIOBaYi 3/1aTHi 710 010aKyMyJIFOBaHHsI B OPraHi3Mi puo i ccaBIliB, CTIHKi 10 610po3KIagaHHs
(Colville, McCarron, 2003; Illapumos, 2015). ToMy moCIiIKeHHS BILIMBY HUX (PTOPOBMICHHUX
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CHONYK Ha MIKpOOpraHi3Mu, momyk 3maTHux no Oiomerpamamii AFFF wmikpoopranizmiB 6e3
HETaTUBHOTO BIUTMBY Ha JOBKIJUISA € BAXIMBHUM 1 aKTyaJIbHUM 3aBIAHHSIM.

Hocnimkeno rmuB AFFF Ha 4mcenpHICTh Pi3HHX TPyl MIKpOOPTaHi3MiB IPYHTY CipoTro
micoBoro. 3pa3ku rpyHTy 3 mbOuHu 0-5 cM BigOMpann yepe3 MicAlb Micis BHECEHHS Y HBOTO
MiHOYTBOpIoBada. JIJIg KiIBKICHOTO MiAPaXyHKY BHUKOPHCTOBYBaJ M M’SCO-TIEITOHHHNA arap,
cycio-arap, KpoXMajabHO-aMiauHe CepeloBHIIE, arap | eTYMHCOHA Ta arapu30BaHE CEPEIOBHIIE
Em6i. Kontpomem ciyryBaB IpyHT cipuii jicoBuii, y sxuii AFFF me Bmocmmm. IpyHTOBY
CYCIICH31I0 3 BUKOPUCTAHHAM JeCOpPOIIil TOTyBasH 3a MeTooM 3BsriHIesa (3BsaruHmes, 1991). Ha
MOBEPXHIO arapy Harocwid 1o 0,1 Mt posseners (10—10) rpyHTOBOT CyCIIeH3ii KOHTPOIBEHOTO
Ta JOCIITHOTO 3pa3KiB i IITaTeIeM PiBHOMIPHO pO3THPAIIH IO IIOBEPXHi €JICKTHBHUX CEPEIOBHII.
Yamrku KynsTUBYBaiIHM y TepMmocTari 3a temmeparypu 30 °C ymponosxk 3—10 mib, micist 9oro
i PaxoByBaJM KiTbKICTh KOJIOHIN 1 ITIepepaxoByBajy Ha 1 T IpyHTY.

[TigpaxyHOK YMCENBFHOCTI MIKPOOPTaHI3MIB Ha €NEKTHBHHUX CEPEIOBHUIINAX ITOKA3aB, IIO
yepes Micsmp micns BHeceHHs Y IpyHT AFFF kinbkicTs aMoHI(piKyBanbHUX, a30TO(IKCYyBaIbHUX,
LIENTFOJI030PyHHYBABHIX MIKPOOPTaHi3MiB, aKTHHOOAKTepiii Ta rpuOiB 3pocTaia MOPIBHIHO 3
KOHTpOJIeM. MOXKITHBO, picT OaKTepil CTUMYITIOBAIH [OOABKH (HATIPHUKJIIA/I, OLITOBOKUCIIAH aMOHI )
abo >x OakTepii IPYHTY 3[aTHI A0 PO3KIATaHHA (PTOPOCHHTETHYHOTO ILTiBKOYTBOPIOBAIBHOTO
MIIHOYTBOPIOBaYa, IO € MEPCIEKTUBHUAM IS CTBOPEHHSI O10JIOTIYHHUX IIPEnapariB — IeCTPYKTOPiB
CTIMKHMX OpraHivHUX (PTOPOBMICHHX 3a0pyIHIOBAYIB.

Buyun L.!, Tkachenko H.2, Kurhaluk N.2, Gyrenko O.!, Kovalska L.!, Goralczyk A.?

ANTIBACTERIAL ACTIVITY OF THE ETHANOLIC EXTRACTS DERIVED

FROM LEAVES OF COELOGYNE BRACHYPTERA RCHB.F. (ORCHIDACEAE)

'M.M. Gryshko National Botanic Garden, NAS of Ukraine, Kyiv, Ukraine
’Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
22b, Arciszewski Str. 76-200 Stupsk, Poland
e-mail: tkachenko@aps!.edu.pl

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). Orchids are widely and illegally harvested from the wild for local,
regional, and international trade as ornamental and medicinal plants. The demand for medicinal
orchids is drastically increasing since the international trade of medicinal plants is becoming a
major force in the global economy (Hinsley et al., 2017). However, the natural source of these
plants has been significantly reduced due to indiscriminate collection, global climate changes, the
specificity of life-history strategies, including specialized pollination syndromes, and association
with mycorrhizal fungi (Gravendeel et al., 2004). Therefore, to conserve orchid plants in the
wild and to meet the demand for medicinal plant material, assessment of biological activity of
plants maintained under glasshouse conditions and developing new biotechnologies for plant
reproduction in vitro are urgently needed.

Thus, although the antimicrobial activity of many orchid species, including Coelogyne
species, has been effectively established against a wide spectrum of microorganisms (Majumder
etal., 1995, 2001, 2011; Chen et al., 2018), bacterial drug resistance continues to be a worldwide
public health issue in the treatment of infectious diseases, thereby stimulating the search for
new alternatives with fewer side effects (Mambe et al., 2019).The present study was aimed to
determine the antibacterial activity of Coelogyne brachyptera Rchb. f. against Escherichia coli,
Staphylococcus aureus, and Pseudomonas aeruginosa strains, clinically important bacteria, which
are indicator organisms commonly used in various projects to monitor antibiotic resistance (Roser
etal., 2016). Coelogyne brachyptera is found in Burma, Thailand, Cambodia, Laos, and Vietnam.
It grows epiphytically in the primary mountain forest, the most frequent at an altitude of 1000 to
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2500 meters above sea level (Averyanov et al., 2003). It is a sympodial orchid with pseudobulbs
of one internode, narrowly conical, 4-angled, slightly grooved, pale green, carrying 2 leaves. The
leaves are elliptic to elliptic-lanceolate, subacute, plicate, 7-nerved, with an undulate margin.

The leaves of C. brachyptera plants cultivated under glasshouse conditions were sampled at
M.M. Gryshko National Botanic Garden (NBG, Kyiv, Ukraine). Since 1999 the whole collection
of tropical and subtropical plants (including orchids) has had the status of a National Heritage
Collection of Ukraine and is supported through State Funding. Besides, the NBG collection of
tropical orchids was registered at the Administrative Organ of CITES in Ukraine (Ministry of
Environment Protection, registration No. 6939/19/1-10 of 23 June 2004). Various databases are
available for searching collections of living plants, confirming the taxonomic identity of having
been reviewed, e.g. World Checklist of Orchidaceae (Govaerts et al., 2016), International Plant
Names Index, The Plant List, the [UCN Red List (IUCN, 2013). The flowering of C. brachyptera
under glasshouse condition at NBG was observed in March —April. The duration of anthesis of a
single inflorescence did not exceed 2 weeks.

The collected leaves were brought into the laboratory for antimicrobial studies. Freshly
sampled leaves were washed, weighed, crushed, and homogenized in 96 % ethanol (in proportion
1:19) at room temperature. The extract was then filtered and investigated for antimicrobial activity.
For this study, a panel of organisms including Staphylococcus aureus subsp. aureus Rosenbach
(ATCC® 25923™) (mecA negative), S. aureus subsp. aureus Rosenbach (ATCC® 29213™) (mecA
negative, Oxacillin sensitive, weak p-lactamase producing strain), S. aureus NCTC 12493 (mecA
positive, Methicillin-resistant, EUCAST QC strain for cefoxitin), Escherichia coli (Migula)
Castellani and Chalmers (ATCC® 25922™)_ F. coli (Migula) Castellani and Chalmers (ATCC®
35218™), Pseudomonas aeruginosa (Schroeter) Migula (ATCC® 27583™) were used. The
cultivation medium was trypticase soy agar (Oxoid®, UK), supplemented with 10 % defibrinated
sheep blood. Cultures were grown aerobically for 24 h at 37°C. The cultures were later diluted
with a sterile solution of 0.9 % normal saline to approximate the density of 0.5 McFarland
standard. The McFarland standard was prepared by inoculating colonies of the bacterial test strain
in sterile saline and adjusting the cell density to the specified concentration (CLSI, Performance
Standards for Antimicrobial Susceptibility Testing,2014). Strain tested was plated on TSA medium
(Tryptone Soy Agar) and incubated for 24 hr at 37 °C. Then the suspension of microorganisms
was suspended in sterile PBS and the turbidity adjusted equivalent to that of a 0.5 McFarland
standard. The antimicrobial susceptibility testing was done on Muller-Hinton agar by the disc
diffusion method (Kirby-Bauer disk diffusion susceptibility test protocol). Muller-Hinton agar
plates were inoculated with 200 pl of standardized inoculum (10 CFU/mL) of the bacterium and
spread with sterile swabs (Bauer et al., 1966). Zone diameters were determined and averaged.
Statistical analysis of the data obtained was performed by employing the mean + standard error
of the mean (S.E.M.).All variables were randomized according to the phytochemical activity of
the extract tested. All statistical calculation was performed on separate data from each strain. The
data were analyzed using a one-way analysis of variance (ANOVA) using Statistica software,
v. 8.0 (StatSoft, Poland) (Zar, 1999). The following zone diameter criteria were used to assign
susceptibility or resistance of bacteria to the phytochemicals tested: Susceptible (S) > 15 mm,
Intermediate (I) = 10—15 mm, and Resistant (R) < 10 mm (Okoth et al., 2013).

The ethanolic extract obtained from leaves of C. brachyptera resulted in considerable
suppression of Staphylococcus aureus strains’ growth. Moreover, the differential efficacy
of ethanolic extract obtained from leaves of C. brachyptera on the test organisms was noted.
Consequently, the extract displayed intermediate antibacterial potency against S. aureus, i.e. the
mean of inhibition zone diameters was (12.45+1.18) mm, (12.51£0.99) mm, and (12.87+1.16)
mm for S. aureus subsp. aureus (ATCC® 25923™), S, qureus subsp. aureus (ATCC® 29213™),
and S. aureus NCTC 12493, respectively. On the other hand, E. coli exhibited lower susceptibility
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for the impact of the ethanolic extract obtained from leaves of C. brachyptera. The mean of
inhibition zone diameters was (12.11£1.02) mm and (10.40+0.95) mm for E. coli (ATCC®
25922™) and E. coli (ATCC® 35218™), respectively. P. aeruginosa (ATCC® 27583T™) strain was
the most resistant to the impact of the ethanolic extract obtained from leaves of C . brachyptera
with the mean of inhibition zone diameter (9.53+0.95) mm. Moreover, the ethanolic extract
obtained from leaves of C. brachyptera revealed significant antibacterial activity against studied
strains compared to control samples (96% ethanol). A statistically significant increase (p<0.05)
in inhibition zone diameters of strain growth was 47 % (for S. aureus subsp. aureus ATCC®
25923™) 40 % (for S. aureus subsp. aureus ATCC® 29213™), and 44 % (for S. aureus NCTC
12493). A non-significantly increase (p>0.05) in inhibition zone diameters of E. coli strains’
growth was also observed (by 27 % for E. coli ATCC® 25922™ and by 31% for E. coli ATCC®
35218™ respectively).

The present study has revealed that ethanolic extract derived from the leaves Coelogyne
brachyptera exhibited intermediated antibacterial activity against different Gram-positive and
Gram-negative strains studied (inhibition zone diameter were ranged from 8.5 to 15.5 mm).
Moreover, it has been observed that ethanolic extract obtained from the leaves Coelogyne
brachyptera revealed the highest antibacterial activity against S. aureus strains (11.0-15.5 mm
as the diameter of inhibition zone) compared to E. coli and P. aeruginosa strains. Nevertheless,
there is still room for an in-depth investigation, to make these plants best use in medicine and
veterinary and to select them as an alternative to bacterial resistance. The promising results on
medicinal plants screening for antibacterial activity could be considered as primary information
for further phytochemical and pharmacological studies. In particular, the next step in our further
investigation will be HPLC-profiling of the plant extract to find new bioactive compounds from
a natural source.

This study was carried out during the Scholarship Program supported by The Visegrad
Fund in the Department of Zoology and Animal Physiology, Institute of Biology and Earth
Sciences, Pomeranian University in Stupsk (Poland). We thank The Visegrad Fund for supporting
our study.

Buyun L.!, Tkachenko H.2, Kurhaluk N.2, Kharchenko L.!, Maryniuk M.!,
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ASSESSMENT OF THE ANTIMICROBIAL ACTIVITY OF ETHANOLIC EXTRACTS
OBTAINED FROM LEAVESOF CAMELLIA JAPONICA CULTIVARS AGAINST
ESCHERICHIA COLI STRAIN

'M.M. Gryshko National Botanic Garden, NAS of Ukraine, Kyiv, Ukraine
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Camellia japonica L. is one of the best-known species of the genus Camellia that belongs
to the Theaceae family and is widely grown in Korea and Japan (Lee et al., 2017; Jeon et al.,
2018). As the ornamental plant, Camellia japonica is widely distributed worldwide. Previous
studies have demonstrated that Camellia japonica has antioxidant activity. For example, Piao and
co-workers (2011) investigating the antioxidant properties of the ethanol extract of the flower
of C. japonica (Camellia extract), revealed that Camellia extract exhibits antioxidant properties
by scavenging free radicals and enhancing antioxidant enzymes. Results of Kim and co-workers
(2012) indicate that C. japonmica oil exerts anti-inflammatory effects by downregulating the
expression of the inducible isoform of nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-
2) genes through inhibition of nuclear factor kappa-light-chain-enhancer of activated B cells (NF-
kB) and activator protein 1 (AP-1) signaling. A daily oral administration of camellia oil distillate
fraction effectively inhibited spontaneous lung metastasis of BL6 cells (Miura et al., 2007).
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In our previous study, the in vitro antimicrobial activity of ethanolic extracts of leaves
derived from Camellia japonica ‘Kramer’s Supreme’, C. japonica ‘C.M. Wilson’, C. japonica
‘LaPace’, C. japonica ‘Mrs. Lyman Clarke’, C. japonica Benikarako’, C. japonica ‘Fanny Bolis’
against clinical cefuroxime-resistant Enterobacter cloacae strain was evaluated (Kharchenko et
al., 2019). It was revealed that C. japonica and its cultivars possess a mild antibacterial efficacy.
The current study is a continuous line of our investigations directed towards the assessment
of antibacterial potentials of Camellia plants. Thus, the present study was aimed to determine
the antibacterial activity of six plant cultivars, i.e. Camellia japonic a ‘Kramer’s Supreme’, C.
Japonica ‘C.M. Wilson’, C. japonica ‘La Pace’, C. japonica ‘Mrs. Lyman Clarke’, C. japonica
‘Benikarako’, C. japonica ‘Fanny Bolis’against Escherichia coli (Migula) Castellani and
Chalmers (ATCC® 25922™) strain. Escherichia coli is regarded among clinically important
bacteria, which are indicator organisms commonly used in various projects to monitor antibiotic
resistance (Boss et al., 2016).

The leaves of Camellia japonica ‘Kramer's Supreme’, Camellia japonica ‘C.M. Wilson’,
Camellia japonica ‘La Pace’,Camellia japonica ‘Mrs. Lyman Clarke’, Camellia japonica
‘Benikarako’, Camellia japonica L. ‘Fanny Bolis plants cultivated at glasshouses under natural
light, were sampled at M.M. Gryshko National Botanical Garden (Kyiv, Ukraine).

The Camellia japonica cultivars included in this study represent four various double
flowers types, i.e. “paeony” (‘Kramer’s Supreme’ and ‘Benikarako’), “rose” (‘C.M. Wilson’and
‘La Pace’), “semi-double” (‘Mrs. Lyman Clarke’), and “formal double” (‘Fanny Bolis’). The
collected leaves were brought into the laboratory for antimicrobial studies. Freshly washed
leaves were crushed, weighed, and homogenized in 96 % ethanol (in proportion 1:19) at room
temperature. The extracts were then filtered and investigated for their antimicrobial activity. The
Escherichia coli (Migula) Castellani and Chalmers (ATCC® 25922™) strain was used in the
current study. Strain tested was plated on TSA medium (Tryptone Soy Agar) and incubated for
24 h at 37°C. Then the suspension of microorganisms was suspended in sterile PBS and the
turbidity adjusted equivalent to that of a 0.5 McFarland standard. The antimicrobial susceptibility
testing was done on Muller-Hinton agar by disc diffusion method (Kirby-Bauer disk diffusion
susceptibility test protocol) (Bauer et al., 1966). Zone diameters were determined and averaged.
Statistical analysis of the data obtained was performed by employing the mean.All variables were
randomized according to the antibacterial activity of tested extracts. All statistical calculation was
performed on separate data from each extract. The data were analyzed using one-way analysis
of variance (ANOVA) using Statistica software, version 8.0 (StatSoft, Poland) (Zar, 1999). The
following zone diameter criteria were used to assign susceptibility or resistance of bacteria to the
phytochemicals tested: Susceptible (S) > 15 mm, Intermediate (I) = 10—15 mm, and Resistant (R)
<10 mm (Okoth et al., 2013).

The crude extracts were analyzed for their antibacterial effect by the determination of their
inhibitory zones against Escherichia coli (Migula) Castellani and Chalmers (ATCC® 25922™™)
strain. Among the six plant extracts screened, C. japonica ‘Kramer’s Supreme’ exhibited the
highest inhibitory zones against the tested strain (the mean of the zone of inhibitions was 14.1 +
1.1 mm). The intermediate activity was presented by C. japonica ‘La Pace’ and C. japonica ‘Mrs.
Lyman Clarke’ (11.5 £ 0.9 mm and 11.5 + 1.1 mm), C. japonica ‘Fanny Bolis’ (10.9 £ 1.2 mm),
C. japonica ‘Benikarako’ (10.6 + 0.9 mm), and C. japonica ‘C.M. Wilson’ (10.5 £ 1.0 mm ) (Figs
2 and 3). The antibacterial effect of positive control was also recorded (the mean value of the
inhibition zone was 9.1+£0.5 mm). The increase of the mean of the diameters of the inhibition zone
was 58.4% for C. japonica ‘Kramer’s Supreme’, 29.2% for C. japonica ‘La Pace’ and C. japonica
‘Mrs. Lyman Clarke’, 22.5% for C. japonica ‘Fanny Bolis’, 19.1% for C. japonica ‘Benikarako’,
and 18% for C. japonica ‘C.M. Wilson’ compared to the control samples (96% ethanol).

In this study, we investigated the antimicrobial activity of plant extracts by agar well
diffusion. In the current study, C. japonica L. ‘Kramer’s Supreme’, C. japonica ‘C.M. Wilson’,
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C. japonica ‘La Pace’, C. japonica ‘Mrs. Lyman Clarke’, C. japonica Benikarako’, C. japonica
Fanny Bolis’were less potent against the test bacterium due to the observed zone of growth
inhibitions. It is noteworthy to mention that this slight effect on the E. coli growth, Gram-negative
organisms, is most likely due to the protective nature of the outer membrane of their cell walls.
The comparison of our data, with those published by other authors, reveals the findings of other
researchers. Greater resistance of Gram-negative bacteria to plant extracts has been reported
(Joshi et al., 2009;Koohsari et al., 2015) and this could be attributed to the differences in their cell
wall structure (Ikigai et al., 1993).

The results obtained in the current study are in line with early reports. The potential
presence of naturally occurring antimicrobials in petals of C. japonica active against foodborne
pathogens in microbiological media and food was studied by Kim and co-workers (2001). Petals
of the Camellia flower were extracted with methanol and fractionated into basic, acidic, and
neutral fractions. The acidic fraction produced an inhibitory zone of 14 to 19 mm (diameter) in
a disk assay against the pathogens Salmonella typhimurium DT104, Escherichia coli O157:H7,
Listeria monocytogenes, and Staphylococcus aureus on agar plates. Similarly, an aqueous extract
from the petals of C. japonica had an inhibitory effect on the growth of all pathogens at 37°C in
microbiological media by increasing the lag phase. None of the microorganisms was inhibited
completely. Milk was used as a model food system. Aqueous extract at a concentration of 100
mg/ml was bacteriostatic against all the foodborne pathogens in the milk stored at 25°C for up to
4 days (Kim et al., 2001).

In conclusion, the alcoholic extracts of Camellia japonica and its cultivars revealed mild
antibacterial activity against Escherichia coli (Migula) Castellani and Chalmers (ATCC®25922™)
strain. The antimicrobial ability of various samples of these plants might be due to a wide variety
of compounds. The findings reported herein give scientific credence to the traditional uses of these
plants and suggest that extracts derived from the leaves of Camellia japonica and its cultivars
merit further chemical study as natural antibiotics to identify the secondary metabolites. These
results could provide a theoretical basis for making full use of Camellia japonica and its cultivars.
Moreover, their antibacterial activities can play an important role in medicine, veterinary, food
preservation, and other aspects. Mechanisms of antibacterial activities remain to be studied.

This study was carried out during the Scholarship Program supported by The Polish
National Commission for UNESCO in the Department of Zoology and Animal Physiology,
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk (Poland). We thank
The Polish National Commission for UNESCO for supporting our study.
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ANTIMICROBIAL EFFECT OF THE EXTRACTS OF RED AND YELLOW FRUITS
OF CORNELIAN CHERRY (CORNUS MAS L.)
! Ivan Franko National University of Lvi
4 Hrushevskyi St., 79005 Lviv, Ukraine
2 Wroctaw University of Environmental and Life Sciences, C.K.
25, Norwida Str., 50-375 Wroctaw, Poland
e-mail: Anna.Moroz@Inu.edu.ua
Pathogenic microorganisms cause infectious diseases. Infectious diseases are an important
cause of death worldwide, accounting for approximately 50 % of all deaths. Despite the large
number of synthetic drugs, scientists are searching for new natural remedies, in particular based
on plant raw materials. Most powerful medicinal plants and herbs are able to provide significant
support for the standard method of treatment at all stages of the disease.
The sources of biologically active substances that can have a beneficial effect on human
health are fruits and vegetables. Cornus mas L. attracts the attention of researchers due to bioactive
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components in fruits, that exhibit a number of effects under various pathological conditions.
Extract of red fruits of cornelian cherry contains iridoids, anthocyanins, phenolic acids and
flavonols. Instead, extract of yellow fruits of cornelian cherry does not contain anthocyanins,
but contains more iridoids and phenolic acids. One of the main iridoid glycosidic extracted from
yellow fruits of Cornus mas L. is loganic acid. The amount of loganic acid is 98 % of total
bioactive compounds in purified extract.

There is much information that iridoid glycosides have a positive effect on lipid metabolism,
inflammation, exhibit antidiabetic properties, possesses distinguished neuroprotective effects.
However, the effect of extracts of yellow and red fruits of cornelian cherry and the purified loganic
acid extracted from yellow fruits on the growth of bacteria has not been examined enough.

Therefore, the aim of the study was to determine the antimicrobial activity of loganic acid
and extracts of red and yellow fruits of the cornelian cherry (Cornus mas L.).

The antibacterial activity of the extracts was tested against Gram-negative bacteria
(Escherichia coli) and Gram-positive bacteria (Bacillus cereus) using the microculture method.
The bacterial strains were cultured for 24 h at 30 °C in a Tryptic Soy Broth (TSB) medium. The
extracts were added to the media at working concentrations of 0.005, 0.025, 0.05, 0.25, 0.5, 2.5,
and 5.0 mg/ml.

After analyzing the antimicrobial activity of the extracts we found that the extracts of yellow
and red fruits of Cornus mas L. at concentrations of 2.5 and 5.0 mg/ml completely inhibited the
growth of Bacillus cereus. Loganic acid did not cause a significant antimicrobial effect on this
microorganism. Our results indicate that the extracts act as bacteriostatic agents depending on the
composition of the extract and concentration. Therefore, the greatest influence on the growth of
Bacillus cereus was observed with an extracts of fruits concentration of 2.5 and 5.0 mg/ml.

The extracts of red and yellow fruits of the cornelian cherry did not inhibit the growth of
Escherichia coli both at low and high concentrations. No difference was observed between using
extracts contents at 2.5 and 5.0 mg/ml concentrations. Increasing the concentration of loganic
acid to 5 mg/ml also did not influence on the growth of these bacteria.

We can make an assumption that extracts of red and yellow fruits of cornelian cherry
demonstrate antimicrobial activity. Such effect may be explained by presence of active
components, such as polyphenols, anthocyanins and iridoids in the extracts, which may inhibit
the growth of microorganisms.

Opryshko M.!, Buyun L.!, Gyrenko O.!, Tkachenko H.2, Kurhaluk N.2, Géralczyk A.!

EVALUATION OF ANTIBACTERIAL EFFICACY OF ETHANOLIC EXTRACT
OBTAINED FROM SYNGONIUM PODOPHYLLUM SCHOTT (ARACEAE) LEAVES
'M.M. Gryshko National Botanic Garden, NAS of Ukraine, Kyiv, Ukraine
’Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
22b, Arciszewski Str. 76-200 Stupsk, Poland
e-mail: tkachenko@apsl.edu.pl

Syngonium podophyllum Schott (Araceae), also known as African evergreen, arrowhead
vine, or Nephthytis, a parasitic vine that has large leaves in the adult form and is deeply lobed
(Kumar et al., 2014; Yang and Deng, 2017). This plant widespread species originally ranging
from native to humid forest floors of Central and South America (Croat, 1981, Chen et al., 2006).
It is often cultivated as an interior ornamental in the form of potted plants or hanging baskets
(Henley and Robinson 1993), or as an exterior greening by large-scale plantation (Henley and
Robinson, 1993; Yang and Deng, 2017). S. podophyllum leaf is used against sore, dry skin, fungal
infection, itching, rashes, and bruises. Leaves and bark of the plant are traditionally employed in
the local folk medicine for their wound healing properties (Arvigo and Balick, 1998; Sosa et al.,
2002; Kumar et al., 2014).
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Antibacterial activity S. podophyllum leaves and bark against standard strains of Escherichia
coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853, Staphylococcus aureus ATCC 25923,
and Enterococcus faecalis ATCC 29212have screened by Camporese and co-workers (2003).
The extract was able to inhibit the growth of one or more of the bacterial strains, except that of
Enterococcus faecalis. Tougeer and co-workers (2014) have investigated the antibacterial and
antifungal activities of methanolic extract of Melaleuca decora aerial parts and S. podophyllum
whole plant. The bacteria tested included S. aureus, E. coli, P. aeruginosa, Bacillus cereus, Proteus
mirabilis, and Klebsiella pneumonia whereas the fungal strains tested included Aspergillus flavus,
Aspergillus niger, Candida albicans, and Saccharomyces cerevisae. S. podophyllum possessed a
narrow spectrum as compared to M. decora. The methanolic extract of the S. podophyllumwas
most active against S. aureus producing a zone of inhibition of 10 mm. Low activity was observed
for B. cereus and P. mirabilis (7 mm) while K. pneumonia, E. coli, and P. aeruginosa were found
to be insensitive to the plant extract.

This study aimed to evaluate the antibacterial activity of ethanolic extract obtained from
the leaves of S. podophyllum against Escherichia coli (Migula) Castellani and Chalmers (ATCC®
25922™), Escherichia coli (Migula) Castellani and Chalmers (ATCC® 35218™), Staphylococcus
aureus subsp. aureus Rosenbach (ATCC® 29213™), Staphylococcus aureus (NCTC 12493)
strains.

The leaves of P. stratiotes plants, cultivated under glasshouse conditions, were sampled
at M.M. Gryshko National Botanic Garden (NBG), National Academy of Science of Ukraine
(Kyiv, Ukraine). The leaves were brought into the laboratory for antimicrobial studies. Freshly
sampled leaves were washed, weighed, and homogenized in 96 % ethanol (in proportion 1:19) at
room temperature. The extracts were then filtered and investigated for their antimicrobial activity.
The testing of the antibacterial activity of the plant extract was carried out in vitro by the Kirby-
Bauer disc diffusion technique (Bauer et al., 1966). Escherichia coli (Migula) Castellani and
Chalmers (ATCC® 25922™) (Serotype 06, Biotype 1), Escherichia coli (Migula) Castellani and
Chalmers (ATCC® 35218™), Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 29213™),
Staphylococcus aureus (NCTC 12493) strains were used in our current study. The strains were
inoculated onto Mueller-Hinton (MH) agar plates. Sterile filter paper discs impregnated with
extract were applied over each of the culture plates. Isolates of bacteria were then incubated
at 37 °C for 24 h. The plates were then observed for the zone of inhibition produced by the
antibacterial activity of ethanolic extracts screened. A negative control disc impregnated with
sterile ethanol was used in each experiment.

Zone diameters were determined and averaged. Statistical analysis of the data obtained
was performed by employing the mean + standard error of the mean (S.E.M.).All variables
were randomized according to the phytochemical activity of the extract tested. All statistical
calculation was performed on separate data from each strain. The data were analyzed using a one-
way analysis of variance (ANOVA) using Statistica v. 8.0 software (StatSoft, Poland) (Zar, 1999).
The following zone diameter criteria were used to assign susceptibility or resistance of bacteria to
the phytochemicals tested: Susceptible (S) > 15 mm, Intermediate (I) = 10—15 mm, and Resistant
(R) £ 10 mm (Okoth et al., 2013).

The results obtained revealed that S. podophyllum extract exhibited antibacterial activity
against Escherichia coli (Migula) Castellani and Chalmers (ATCC® 25922™), Escherichia coli
(Migula) Castellani and Chalmers (ATCC® 35218™), Staphylococcus aureus subsp. aureus
Rosenbach (ATCC® 29213™), and Staphylococcus aureus (NCTC 12493) strains assessed by
the mean inhibition zone diameters around the growth. The results of our study revealed that
three strains exert high antibacterial susceptibility to the impact of the ethanolic extract obtained
from the leaves of S. podophyllum. The highest value of inhibition zone diameters was observed
for Staphylococcus aureus (NCTC 12493) strain (14.6 = 1.3 mm) compared to the control
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samples (8.8 £ 1.0 mm), Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 29213™)
strain — 14.4 + 0.9 mm compared to the control samples (9.4 = 0.54 mm), and Escherichia coli
(Migula) Castellani and Chalmers (ATCC® 25922™) strain — 15.6 = 1.1 mm compared to the
control samples (10.2 + 0.9 mm). Escherichia coli (Migula) Castellani and Chalmers (ATCC®
35218™) strain showed intermediate activity to an ethanolic extract obtained from the leaves of
S. podophyllum. The mean inhibition zone diameters were 11.5+ 1.6 mm compared to the control
samples (10.1 = 1.2 mm).

This study demonstrates the antimicrobial activity of the crude extract derived from the
leaves of S. podophyllum. The results revealed that the ethanolic extract was active against Gram-
positive S. aureus and Gram-negative E. coli strains. The future study will be a focus also on the
microbial strains of clinical origin, important from a practical point of view. Further studies on
standard strains may give more promising results. Moreover, the plants also need to be studied
for their biologically active compounds.

This study was carried out during the Scholarship Program supported by The Visegrad
Fund in the Department of Zoology and Animal Physiology, Institute of Biology and Earth
Sciences, Pomeranian University in Stupsk (Poland). We thank The Visegrad Fund for supporting
our study.
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In this study, attention focused on the genus Ficus L., a genus with diverse ethnobotanical
uses in its geographical distribution range, has occupied an important place among plant
genera applied for the treatment of a broad spectrum of diseases and disorders. Among the
pharmacological properties demonstrated for the compounds present in the genus Ficus are
anticonvulsant, anti-inflammatory, analgesic, antimicrobial, antiviral, hypolipidemic, antioxidant,
immunomodulatory, antiasthmatic, parasympathetic modulatory, estrogenic, antitumor, antiulcer,
antianxiety, antihelmintic, analgesic, tonic, anti-diabetic, antipyretic, anti-inflammatory,
antitussive, hepatoprotective activities, etc. (Ahmed and Urooj, 2010; Lansky and Paavilainen,
2011; Singh et al., 2011; Dangarembizi et al., 2012; Badgujar et al., 2014; Bunawan et al., 2014;
Yadav et al., 2015). For all these reasons, plants belonging to the genus Ficus could be considered
a priori as a good source of new natural compounds to treat, prevent, and control fish diseases in
aquaculture.

Ficus benjamina L., also referred to as a weeping fig tree, is a multipurpose tree found in
a large area including India, southern China, Southeast Asia, Malaysia, the Philippines, northern
Australia, and the islands of the South Pacific (Riffle, 1998). It grows as a large evergreen shrub,
up to 8 m tall, with nearly 10 m wide-spreading crown and drooping shoots with young slender
twigs (Imran et al., 2014). It is one of the most popular indoor ornamental plants worldwide.
The plant is well known due to its medicinal potential. Its latex and some fruit extracts are
used by indigenous communities to treat skin disorders, inflammation, piles, vomiting, leprosy,
malaria, nose-diseases, and cancer besides the use as a general tonic. The plant is also used
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as an antimicrobial, antinociceptive, antipyretic, hypotensive, and anti-dysentery remedy. The
leaves and twigs are used as insect repellants (Imran et al., 2014). The leaves, bark, and fruits
of F. benjamina contain various bioactive constituents like cinnamic acid, lactose, naringenin,
quercetin, caffeic acid, and stigmasterol (Sirisha et al., 2010). F. benjamina wood uses in aerobic
biofiltration as a support medium for the treatment of Tequila vinasses (Marco Antonio et al.,
2018).

In this study, we evaluated the antimicrobial activity of the ethanolic extracts of F
benjamina and its cultivars, i.e. F. benjamina ‘Safari’, ‘Baroque’, ‘Amstel Gold’, ‘Reginald’
against Aeromonas sobria to evaluate the possible use of this plant in preventing infections
caused by this fish pathogen in aquaculture. Given that standardization and quality control are
essential analytical steps to assure the correct identification of plant raw materials to be used
as plant-derived medicines, the micromorphology of Ficus benjamina leaf surfaces has been
investigated with SEM procedure. The need for constant incorporation of leaf micromorphology
in pharmacological investigations has been emphasized in some recent papers (Bili¢ et al., 2019;
Khan et al., 2020).

The current study was conducted as a part of an ongoing project between the Institute
of Biology and Earth Sciences (Pomeranian University in Stupsk, Poland), National Veterinary
Research Institute (Pulawy, 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. benjamina and its cultivars (‘Safari’, ‘Baroque’, ‘Amstel Gold’,
‘Reginald’) 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, homogenized in 96 % ethanol (in proportion 1:10) at
room temperature, and centrifuged at 3,000 g for 5 minutes. Supernatants were stored at -20 °C
in bottles protected with the laminated paper until required.

Aeromonas sobria (K825) strain, 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) (BioMérieuxPolska 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 the temperature of incubation, which was at 27 °C + 1 °C.
The following identification systems were used in the study: API 20E, API 20NE, API 50CH
(BioMérieuxPolska Sp. z 0.0.). Presumptive Aeromonas isolates were further identified to the
species level by restriction analysis of 16S rDNA genes amplified by polymerase chain reactions
(PCR) (Kozinska, 2007). Antimicrobial susceptibility of the tested Aeromonas sobria 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 Aeromonas sobria to selected Ficus 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
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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. benjamina and its cultivars
possessed antibacterial properties against Aeromonas sobria strain. The ethanolic extract obtained
from leaves of F. benjamina ‘Safari’ exhibited the maximum antimicrobial activity against
Aeromonas sobria (the mean of inhibition zone diameters was 26.19+1.32 mm). Aeromonas
sobria strain was susceptible to the F. benjamina ‘ Amstel Gold’ (15.25+1.25 mm) and ‘Reginald’
(16.25£1.10 mm). Aeromonas sobria strain was the most resistant to F. benjamina (12.5+0.80
mm) and F benjamina ‘Baroque’ (13.63+0.75 mm) leaf extracts. Moreover, in our previous
study (Buyun et al., 2018), we have evaluated the in vitro effect of extracts obtained from leaves
of F. benjamina and its cultivars on the oxidative stress biomarkers (carbonyl content of the
oxidatively modified proteins, total antioxidant capacity) in the muscle tissue of the rainbow
trout. Our results have shown that extracts obtained from leaves of F. benjamina ‘Safari’ and
‘Reginald’ cultivars decreased non-significantly the lipid peroxidation biomarker and the ketonic
derivatives of oxidatively modified proteins levels in the muscle tissue. Furthermore, our results
showed that extracts obtained from leaves of F. benjamina and its cultivars increased substantially
the total antioxidant capacity in muscle tissue by 76.9 % (F. benjamina), 66.9 % (F. benjamina
‘Safari’), 70.5 % (F. benjamina ‘Baroque’), 49.4 % (F. benjamina ‘ Amstel Gold’), and 42.8 % (F
benjamina ‘Reginald”) (p<0.05). The results of this study provide a new perspective on the use of
various Ficus species as a medicinal plant to improve the antioxidant response of rainbow trout
(Buyun et al., 2018).

The present study was carried out to provide evidence of the antibacterial potency of the
extracts obtained from leaves of F. benjamina and its cultivars as a potential source of natural
antimicrobial agents. F. benjamina disclosed substantial bioactivity, and this plant can be
regarded as a potential source of antibacterial agents. In conclusion, the results of this study
provide a new perspective for the use of various Ficus species as medicinal plants to improve the
antibacterial responses in aquaculture. Further studies including the use of other medicinal plants
as food additives in aquaculture, the assessment of their antioxidant effects on various tissues of
salmonids are in progress.

This study was carried out during the Scholarship Program supported by The International
Visegrad Fund in the Department of Zoology and Animal Physiology, Institute of Biology and
Earth Sciences, Pomeranian University in Shupsk (Poland). We thank The International Visegrad
Fund for supporting our study.

Sokolowski W., Wlodarczyk K., Kowalczyk B., Wdowiak-Wrobel S., Marek-Kozaczuk M.

BIOCHEMICAL CHARACTERIZATION OF ENDOPHYTIC METHYLOBACTERIUM STR
AINS ISOLATED FROM ROOT NODULES OF LEGUMINOUS PLANTS
Maria Curie-Sklodowska University in Lublin
Department of Genetics and Microbiology
19, Akademicka St., 20-033 Lublin, Poland
e-mail: wojciech.sokolowski@poczta.umcs.lublin.pl

Microorganisms of the Methylobacterium genus are widespread in nature. These pink-
pigmented, Gram-negative, facultative methylotrophs (PPFMs) are able to utilize methanol and
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other one-carbon compounds as a sole carbon and energy source. Many strains of Methylobacterium
represent PGPB (Plant Growth Promoting Bacteria) and, consequently, exhibit a number of
different mechanisms of promotion of plant growth and development, e.g. production of auxins
and other phytohormones or triggering induced systemic resistance (Green and Ardley, 2018).
Some bacteria can also decompose or biotransform hazardous chemical waste and help plants
tolerate increased levels of heavy metals in soil (Dourado et al., 2015).

Bacterial strains were isolated from root nodules of various legume plants, growing in
south-eastern Poland. The strains are kept at the Department of Genetics and Microbiology
collection, Maria Curie-Sktodowska University. In this study, enzyme profiles of eight
endophytic, potentially PGP Methylobacterium strains have been characterized with the Api Zym
system (bioMérieux), according to the manufacturer’s instructions. This widely used semi-kit is
composed of 19 various substrates for rapid identification (after 4-4 /2 hours) of the activity of 19
hydrolytic enzymes using bacterial cultures (Jatt et al., 2018).

The enzymatic characterization with the API-ZYM system revealed esterase lipase (C8),
leucine arylamidase, trypsin, and acid phosphatase positive reactions in the case of all tested
strains. Moreover, five of them exhibited napthol-AS-Bl-phosphohydrolase activity; one strain
was positive to valine arylamidase and one to a-glucosidase. It should be mentioned that the
presence of hydrolases is important for plant-endophyte interactions. Enzyme profiling analyses
were performed for preliminary evaluation of the potential of the strains to be used in agriculture
and industry. The results will be used to design further analyses of the tested strains.

Stefanowski N., Tkachenko H., Kurhaluk N.

PRELIMINARILY EVALUATION OF THE ANTIMICROBIAL ACTIVITY OF AN
EXTRACTS DERIVED FROM LEAVES AND ROOTS OF CHELIDONIUM MAJUS L.
SAMPLED IN RURAL AND URBAN AGGLOMERATIONS OF NORTHERN POLAND
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
22B, Arciszewski Str., 76-200 Stupsk, Poland
e-mail: tkachenko@apsl.edu.pl

Escherichia coli, a rod-shaped Gram-negative bacterium and a member of the bacterial
family of Enterobacteriaceae, is the most prevalent commensal inhabitant of the gastrointestinal
tracts of humans and warm-blooded animals, as well as one of the most important pathogens. As
a commensal, it lives in a mutually beneficial association with hosts and rarely causes disease. It
is, however, also one of the most common human and animal pathogens as it is responsible for
a broad spectrum of diseases such as diarrhea, hemolytic uraemic syndrome, and hemorrhagic
colitis leading to acute renal failure and often death (Allocati et al., 2013; Jang et al., 2017).

Greater celandine (Chelidonium majus L., Papaveraceae) is a perennial plant growing in
regions of moderate climate, on the continents of Europe, Asia, North America, and a part of
Northwest Africa. In Poland, it is found across the entire country (Nawrot et al., 2020). The
greater celandine herb is rich in medically valuable natural compounds. Their highest amounts
are contained in immature fruits (2.4 %) and roots (4 %), while the aerial parts of the plant contain
around 0.5% of active compounds. Crude extracts of several alkaloids extracted from C. majus
exhibited antimicrobial, antiviral, and antifungal properties (Jyoti, 2013; Nawrot et al., 2020).
The current study was designed to test the antibacterial efficacy of ethanolic extract prepared from
leaves and roots Greater celandine was collected from rural and urban areas against Escherichia
coli strains, clinically important bacteria, which is indicator organisms commonly used in various
projects to monitor antibiotic resistance.

Plants material were harvested from natural habitats on the territory of the Kartuzy
district (54°20'06"N 18°12'05"E) in the Pomeranian Voivodship (northern part of Poland). Raw
materials were collected from urban and rural agglomerations. Freshly crushed leaves and roots
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were washed, weighed, and homogenized in 96% ethanol (in proportion 1:19, w/w) at room
temperature. The extracts were then filtered and investigated for their antimicrobial activity.

The testing of the antibacterial activity of the plant extract was carried out in vifro by the
Kirby-Bauer disc diffusion technique (Bauer et al., 1966). Escherichia coli (Migula) Castellani
and Chalmers (ATCC® 25922™) (Serotype O6, Biotype 1), the strain was used in our current
study. The strains were inoculated onto Mueller-Hinton (MH) agar plates. Sterile filter paper
discs impregnated with extract were applied over each of the culture plates. Isolates of bacteria
were then incubated at 37 °C for 24 h. The plates were then observed for the zone of inhibition
produced by the antibacterial activity of ethanolic extracts screened. A negative control disc
impregnated with sterile ethanol was used in each experiment. At the end of the period, the
diameters of inhibition zones formed were measured in millimeters using the vernier. For this
plant extract, eight replicates were assayed. The plates were observed and photographs were
taken. The susceptibility of the test organisms to the plant extracts was indicated by a clear zone
of inhibition around the holes containing the plant extracts and the diameter of the clear zone was
taken as an indicator of susceptibility.

Zone diameters were determined and averaged. Statistical analysis of the data obtained
was performed by employing the mean + standard error of the mean (S.E.M.).All variables
were randomized according to the phytochemical activity of the extracts tested. All statistical
calculation was performed on separate data from each strain. The data were analyzed using a one-
way analysis of variance (ANOVA) using Statistica v. 8.0 software (StatSoft, Poland) (Zar, 1999).
The following zone diameter criteria were used to assign susceptibility or resistance of bacteria to
the phytochemicals tested: Susceptible (S) > 15 mm, Intermediate (I) = 10-15 mm, and Resistant
(R) < 10 mm (Okoth et al., 2013).

The extracts derived from leaves and roots of C. majus collected from the rural and urban
agglomeration have shown antibacterial activity against the entire tested organisms. The extracts
derived from roots collected in urban agglomeration have shown more considerable activity
against the E. coli strain. The mean diameters of inhibition zones were (8,5 £ 0,65) mm compared
to the control sample (8,1 + 0,75) mm. Similar results were obtained from the extracts derived
from leaves collected in rural agglomerations, i.e. (8,27 = 0,19) mm compared to the control
samples. The leaf extracts have exhibited fewer antimicrobial activities against E. coli. The mean
of the inhibition zone diameters was (8,0 = 0,16) mm. Finally, the ethanolic extracts derived
from roots of C. majus collected from rural agglomerations exhibited weak antibacterial activity
against E. coli (mean of inhibition zone ranged 7,93 + 0,23 mm).

Similarly, Zuo and co-workers (2008) described the antibacterial effect of extracts and
compounds isolated from the aerial part of C. majus acting against clinical strains of methicillin-
resistant Staphylococcus aureus (MRSA). The selective antibacterial activity reported in their
study for 8-hydroxylated benzo[c]phenanthridine-type alkaloids isolated from C. majus opens the
possibility that they could be helpful for the developing of new antibacterial agents for treating
the infection of MRSA (Zuo et al., 2008). Of the six compounds determined in the study of
Meg and co-workers (2009), 8-hydroxydihydrosanguinarine and 8-hydroxydihydrochelerythrine
demonstrated potent activity with the minimum inhibitory concentration (MIC) ranges of 2-80
and 4-100 pg/mL, respectively. Dihydrosanguinarine, dihydrochelerythrine, sanguinarine, and
chelerythrine had some degree of antifungal activity. The results of Zielinska and co-workers’
(2019) study have shown that roots contained a higher number and amounts of alkaloids in
comparison to aerial parts. All tested plant extracts manifested antimicrobial activity, related to
different chemical structures of the alkaloids. Root extract used at 31.25-62.5 mg/L strongly
reduced bacterial biomass. From the seven individually tested alkaloids, chelerythrine was the
most effective against P, aeruginosa (MIC at 1.9 mg/L), while sanguinarine against S. aureus (MIC
at 1.9 mg/L). Strong antifungal activity was observed against C. albicans when chelerythrine,
chelidonine, and aerial parts extract were used (Zielinska et al., 2019).
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Thus, C. majus merit further biochemical and chemical study as natural antibiotics
to identify the secondary metabolites. However, isolation and characterization of the active
ingredients in this plant together with their mechanisms of action on pathogens are still open for
further investigations.

Velykyi V., Stupchuk M., Voznesenskaya T.

SIRT-1 MEDIATE CELL DEATH TYPE AND DNA REPARATION
IN THE ADAPTIVE IMMUNE CELLS
Bogomoletz Institute of Physiology of NASU, Ukraine
4, Bogomoletz Str., Kyiv 01024, Ukraine
e-mail: vport@biph.kiev.ua

Nuclear Sirtuin-1 or SIRT-1 is a member of the family of NAD+ dependent protein
deacetylase. Previous studies have showed that SIRT-1 is involved in processes related to
programed cell death mechanisms, cell aging, it also can activate tumor suppressor genes, maintain
energy metabolic hemostasis, and can reverse innate and adaptive immune tolerance (Martin
et al., 2018; Molla et al., 2020). Moreover, it plays role in cellular senescence, inflammatory
signaling in response to environmental stress, development and placental cell survival (Rahman,
2011).

This research is aimed to examine in vitro modulation SIRT-1 activity (inhibition and
activation) and it effects on DNA reparation and cell death type of B- and T-cells under oxidative
stress.

For examination effects on DNA reparation and cell death type, we isolated immune cells
from the thymus and inguinal lymph nodes of Albino line mice, adult females weight 18-20 g.
B- and T-cells were cultivated with 20 pM resveratrol (specific activator of SIRT-1) or 5 mM
nicotinamide (unspecific inhibitor of SIRT-1) in RPMI 1640 media with 100 uM H,0, (oxidative
stress factor) during 1 hour at 37 °C in the natural atmosphere. Control groups cells were cultivated
in RPMI media with 100 uM H,O, for 1 hour at 37 °C in a natural atmosphere. For detection of
live, necrotic and apoptotic cells a combination of Propidium iodide and HOECHST 33342 dyes
solution and fluorescent microscopy imaging were used. DNA-comet assay (alkaline) method
was used for DNA damages detection. After cells lysis in agarose gel we used electrophoresis
in alkaline buffer. In this conditions damaged parts of DNA formed comet tail in direction to
anode. After electrophoresis we dyed DNA by 4’,6-diamidine-2-phenylindole (DAPI) and
counted comets using fluorescent microscopy imaging. We separated DNA-comet by tail length
to 5 groups of damage (0-1 groups are minor damaged, 2-4 groups are strong damaged) and also
damage index was counted for each experimental groups. Damage index formula: I = (0 x n0 +
I xnl +2xn2+3xn3+4xn4)/} ; where n0-n4 — number of each type comets in sample, > —
total number of counted comets. We used Student’s t-test for statistical analysis, p<0,05.

We showed in our research that SIRT-1 activation by resveratrol leads to increasing immune
cells resistance to oxidative stress. For B-cells survival rate 10,3 % increased and for T-cells
13,1 % increased. Necrosis rate is decreased for B-cells and for T-cells to 14,2 % and 11,5 %
in accordance. Apoptosis rates have a trend to increase for B- and T-cells. Usage of resveratrol
decrease damage index for T-cells to 1,84 (oxidative stress control is 2,86). For B-cells index
decrease to 2,59 from oxidative stress control 3,22. SIRT-1 activator drives to decrease percent of
3 and 4 type of damage and increase percent of 0, 1 and 2 types damage in the samples. Percent
of T-cells with strong damage decrease by 33,75 %, for B-cells same parameter decrease by
1 1%. Inhibition of SIRT-1 by nicotinamide leads to less survival ability of immune cells and
promotes increasing of apoptosis. For B-cells survival rate decreased up to 5,2 % and for T-cells
decreased up to 6,8 %. Apoptosis rate is increased for B-cells and for T-cells to 3,3 % and 4,8 %
in accordance. Necrosis rate for B-cells increases up to 3,5 %, necrosis rate for T-cells have trend
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to increase. Usage of nicotinamide shoved trend to decrease damage index for T-cells and B-cells.
Significant ration changes between groups of damages wasn’t observed.

Thus, B-cells are more sensitive to oxidative stress, T-cells are more resistant to oxidative
stress and showed stronger SIRT-1 activity modulation response in comparation to B-cells. SIRT-
1 activation increase resistance to oxidative stress in immune cells. Usage of resveratrol leads
to increasing immune cells survival, autophagy and DNA-reparation, at the same time it drives
to decreasing necrosis rate. Inhibition of SIRT-1 by nicotinamide leads to less survival ability
of immune cells and promotes increasing of apoptosis and necrosis rates and didn’t show any
significant effects on DNA reparation.

Yanchuk L., Dmytruk O.!, Dmytruk K.!, Sibirny A.!?, Yavorska H.

THE MECHANISM OF FORMALDEHYDE DEHYDROGENASE DEGRADATION
IN METHYLOTROPHIC YEAST KOMAGATAELLA PHAFFII
nstitute of Cell Biology, NAS of Ukraine
14/16, Drahomanov Str., Lviv, 79005, Ukraine
’Ivan Franko National University of Lviv
4, Hrushevskyi Str., Lviv, 79005, Ukraine
3University of Rzeszow
4, Zelwerowicza Str.,35-601 Rzeszow, Poland
e-mail: lesia.yanchuk@gmail.com

Today, the mechanisms of degradation of own cytosolic proteins, as well as of recombinant
foreign proteins of biotechnological significance with cytosolic localization in methylotrophic
yeasts, remain unclear. Autophagy disfunction is associated with cancer, neurodegeneration,
microbial infection and aging, therefore, the study of various aspects of autophagy on a model
object (methylotrophic yeast) and extrapolation of the obtained data to other eukaryotic organisms
may be important for medicine.

Many enzymes of methanol metabolism of methylotrophic yeasts are located in peroxisomes
whereas some of them have the cytosolic localization. During shift of methanol grown cells of
methylotrophic yeasts to glucose medium, a decrease in the activity of cytosolic (formaldehyde
dehydrogenase (FLD), formate dehydrogenase (FDH), fructose-1,6-bisphosphatase (FBP))
enzymes of methanol metabolism is observed. Inactivation of peroxisomal enzymes occurs due
to the autophagic degradation (pexophagy) whereas mechanisms of inactivation of cytosolic
enzymes remain unknown. We aimed to study of the mechanisms of FLD degradation in
methylotrophic yeasts Komagataella phaffii.

The changes of the specific activity of FLD in the wild type strain GS200 and strain
defected in autophagy pathway SMD1163 of K. phaffii in short-term and long-term induction with
methanol, and with or without the addition of the MG132 (proteasome degradation inhibitor) was
investigated. To confirm FLD degradation pathway the recombinant strains with GFP-labeled
Fld of K. phaffii were constructed on the background of GS200 and SMD1163. Degradation
of Fld by the Western blot analysis in GS200 and SMD1163 strains with GFP-labeled Fld was
studied. The fluorescent microscopy analysis of the constructed strains was made. It was shown
that the effect of the proteasome inhibitor MG132 was insignificant. FLD degrades by a vacuolar
pathway, regardless of the duration of methanol induction, which correlates with the activity data
of this enzyme.
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B3AEMO3B’ 30K KOHCTUTYLIIOHAJIbHUX OCOBJIMBOCTEM IO JUHU
TA IX TUITY BULIOI HEPBOBOI JIISIJIbLHOCTI
Menimononbcokuil Oepacasnuil nedazoziunuil yHisepcumem imeni boeoana XmenvHuyvko2o
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Horban D., Selivanova E., Kozlovska Yu. RELATIONSHIP BETWEEN CONSTITU-
TIONAL FEATURES OF PEOPLE AND THEIR TYPE OF HIGHER NERVOUS ACTIVITIES.
The aim of the research was to try to assess the physical development of young people and to
trace the relationship between the type of higher nervous activity of students with their psycho-
somatotype. Sheldon’s scheme was used to characterize psychosomatotypes. For diagnosed the
types of higher nervous system used the method of G. Eisenko «The type of temperament». We
found that strong, mobile types of higher nervous activity dominated among students 17-18 years
of mesomorphic psychosomatotype.

OnHKUM i3 MiAXOIB 0 MPOrHO3YBAaHHS 3I0POB’SI € OLIIHKA IICUXOCOMATHYHOT KOHCTUTYLIT
JIONWHU. ANanTWBHA 3JaTHICTh 1 CHPUHHSATIMBICTH JO PI3HUX 3aXBOPIOBaHb IOB’s3aHi 3
TIPUHAJICKHICTIO 0 IIEBHUX KOHCTUTYIHHUX THITIB. CHOTOMIHI B paMKaX 3araJbHOTO aHaJIi3y PiBHA
TICUXOCOMaTHYHOTO 3/10POB’sI CIIOCTEPIraeThCst TEHACHIIS 10 MOCTIHHOTO 301IBIICHHS KUIBKOCTI
MOJIOJMX JIFOZIeH 13 MOraHWM CTAaHOM 370pPOB’Sl, IO BU3HAYa€ aKTyalbHICTh Ta NPIOPUTETHICTH
JocTiKeHb y il ramysi (Cranimescebka, [opaa, 2020).

B mocnmimkeHHAX Opanw ydacTb CTYACHTH-IO0OpoBombIi 17—-18 pokiB MemiTonombchskoro
JIEp’)KaBHOTO TIE€aroriyHoro yHiBepcutery imeHi bormana XwmenbHunpkoro. JlocimikeHHS
NPOBOJMIM BIANOBIJHO 10 Cy4YacHHMX BUMOI' OiO€THKH. BH3HaueHHsS aHTPONOMETPHYHHX
MOKa3HUKIB MPOBOIIIIN 32 3araJbHONPUIHITOI0 CXEMOIO BUMIPIOBAaHHS MO3JOBXKHIX, OXBAaTHUX
1 BaroBux mapameTtpiB Tina moguau (AHOCOB, 2008). [ XapaKTepUCTHKH TICHXOCOMATOTHITIB
BukopucroByBaiu cxemy B. [llennona (Sheldon, 1969). [lns aiarHOCTUKY THITIB BUIIOT HEPBOBOL
CHCTEMH BUKOPUCTOBYBAJIM METOIHKY I. AlizeHka «J{OCiHKEHHS TUITY TEMIICPAMEHTY .

YV pesyasrari JoCTiKeHHS OyII0 BUABICHO TaKUH B3a€MO3B S30K.

CwipHHH, PYXJIMBHUI, BpIBHOBa)XEHWH THUN BHIIOi HepBoBoi nismibHOCTI (BHJI) OyB
XapaKTepHHUH JUIS CTY/ICHTIB ME30MOP(HOT0 ICUXOCOMATOTHITY Ta PijlIe TPAIUIABCS Yy CTYACHTIB
€KTOMOP(HOTO IICUXOCOMATOTHITY.

CunpHHH, pyxnuBHH, HeBpiBHOBaeHHH Tun BHJ[ HalfuacTtime Tpammsses y
JOCIIPKYyBaHUX ME30MOP(HOT0 MCUXOCOMATOTHITY, piAlie ekToMopdHoro Ta aumie y 1 % aigar
3 €HIOMOP(HUM NICUXOCOMATOTHIIOM.

CunbHuH, iHepTHHUH, BpiBHOBaXkeHW It T BH/] HaliyacTine TparuisBes y 10CIiIKyBaHUX
0Ci0 I0HABKOTO BiKy €HAOMOP(HOTO Ta ME30MOP(HOTO MICHXOCOMATOTHITY.

CnaOkuif, iHepTHWIA, HeBpiBHOBakeHMH Tmmu BHJ] OyB xapakTepHHiA BCiM
TICUXOCOMAaTOTHUIIaM, a HaliOUIBIINIT BiICOTOK MaJIM CTY/AEHTH 3 €HIOMOP(HUM Ta Me30MOP(HHUM
TICUXOCOMATOTHIIOM, PiJillie TOPAILISBCS Y CTY/ICHTIB €eKTOMOP(HOI0 IICHXOCOMATOTHILY.

TakuM 4WHOM, CHIIBHI, PYXJIUBI THITK BHINOi HepBoBoi HisitbHOCTI (BH/I) mominyBamm
cepell CTyIeHTIB Me30MOP(HOTo MCHUXOCOMATOTHIy. Me3oMop(dn CXHiIbHI A0 HAIOJIETIUBOCTI,
SHEepriiiHi, HIHYIOTh CHITY, PU3HK 1 MYyXHICTb. Li BC1 IKOCTI IPOSIBIISIIOTHCS 1 B CHIIBHUX PYXJIMBUX
tunax BH/I, mo cBiguuTh Mpo AOCTOBIPHICTH B3a€EMO3B’S3KYy NMCHXOCOMATOTHIINB CTYJIEHTIB 3
ixuim Tunom BH/I.
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BILUIVB PI3HUX THUIIIB AIET HA MACY TUIA 11 IHTEHCUBHICTb
CIIOXKUBAHHS 1XI Y MUILEHN
Ipuxapnamcwruil HayionanrvHull yrieepcumem imeni Bacuna Cmeganuxa
eyn. Lllesuenxa 57, m. Isano-@panxiscok, 76018, Yrpaina
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Hurza V., Vatashchuk M., Bailiak M., Lushchak V. INFLUENCE OF DIFFERENT
TYPES OF DIETS ON BODY WEIGHT AND INTENSITY OF FOOD CONSUMPTION IN
MICE. High fat diet based on margarine led to weight gain in male and female C57BI/6j mice
and was accompanied by decreasing total food and water consumption. Chamomile decoctions
or intermittent fasting had no significant effects on food and water consumption and prevented
weight gain in margarine-fed males but not in females.

KinbKicTh 1 THUII CHOXXMBAHOTO JKMPY MOXKYTh MaTW pi3HHH BIUIMB Ha 310poB’s. [lo
KaTeropii )KHPHUX MPOAYKTIB BKJIIOUAIOTH Maprapud. OCHOBa MaprapuHy — e POCIHHHI JXKUPH,
SIKI TIARTECS 00poOIll 3 YTBOPEHHSIM IMEBHOI KUTBKOCTI HEOC3MCYHMX TPAHC HECHACHYCHUX
KUPHUX KUCIIOT. SIK BHCOKOKAJIIOPIMHMI MPOOYKT MaprapvH y HaJIMIIKY MOXKE MPU3BOANUTH
JI0 MeTaboJIIYHUX TOPYLIeHb 1 OKUPiHHs. bararbMa IOCIiUKEHHSIMH IT0Ka3aHo, 10 POCIHMHHI
noxipeHoNN 37aTHI KOpUryBaTu MeTalonivyHi rmopyuieHHs. Y (oKyc Hamioi yBaru norpanuia
pomamika Jlikapchka, KBITM skOi Oarari Ha mnomideHONbHI cronyku — ¢uaBoHOiau. KBiTH
POMaIIK{ MalOTh aHTUOKCHJAHTHI Ta MPOTH3aIalIbHI BIACTUBOCTI, IPOTE 11 BIUIMB Y KOHTEKCTI
METa0OJIIYHUX [TOPYILIEHb HEJIOCTaTHRO BUBUECHHUI. MeToro Haoi poooTH OyJ10 JOCHIIUTH BILIHB
MapraprHOBMICHOI 1Ki OKpeMO W Ha ()OHI CHOKMBAHHS BOJHOTO BifBapy 3 KBITiB pOMaIIKH
JIKapChKOi Ta BIUIMBY MEPIOJMYHOTO TOIOLYBaHHS Ha JiesiKi (i310JI0riuHI MOKa3HUKH y MHIIEH.

OnHomicssuanx mumei ainii C57B1/6] Oyno nonineHo Ha wotupu rpynu. [lepma rpyna
(KOHTpOJIbHA) CHOXKMBaJIa 0a30BHH KOPM i3 BMicTOM KHUpiB 6,3 %. Jlpyrii, Tperiii 1 yeTBepTii
rpyni munied jponaBanu a0 kopmy maprapu 70 %-noi xupHocti. [lpym npomy Mumi manu
MOXJIMBICTH BHOOpY (icTh Ga3oBy iy um maprapus). Jpyra rpyna croxuBana JOJaTKOBO
nuine Maprapud. Tpetii rpyni 3aMicTh BOIU JaBaiu po3BencHuil Bomoro (1:1) BimgBap i3 KBITiB
poMamiky, npuroroBaHuid y criBizHomeHHi 1:30 (r cupoBuHHM : M Boau). YeTBepry rpymy
TOyBaJIM 4epe3 JIeHb (PeXUM IIepioJUYHOro rojlogyBaHHs). Bci mumn Manu HeoOMeKeHui
JOCTYI 10 Boau. TBapuHHU nepeOyBaiu Ha Ai€Tax NpoTsIroM 4 MicsiiB. YIIPOJOBXK €KCIIEPUMEHTY
¢ikcyBanu (ILOTHKHEBO) 3MiHY MacH Tija, KUIBKICTh CITOXHTOT BOIH Ta TXKi.

VY mumielt 000x crareil Ha Ji€TI 3 MaprapMHOM CIOCTEpirajiu 30UIbIIEHHS MacH Tia,
MIOPIBHSTHO 3 KOHTPOJIBHUMHU 0coOMHamH. Tak, Ha KiHellb eKCIIEPHUMEHTY Maca JIOCIIJHAX CaMIIiB 1
camok Oyna Ha 13 1 10 % BHIIOI0, HIXX Maca BiITOBITHIX KOHTPOJILHUX MHUIIICH. Y CaMIIiB, ajie He
CaMOK, SIKi CITO)KHBAJIHM BiZiBap POMAILIKH, Ha KiHEllb eKCIIEPUMEHTY Maca Tijia OyJa HIKYOI0, HiK
HAa JI€Ti 3 MaprapuHoOM. 3a MepioIU9HOrO TOJIOAYBAHHS Maca CaMOK Oylia HIXKYOO, HiXK Ha JIETI
3 MaprapuHoM. Sk y camiiiB, Tak i y caMOK Ha JI€Ti 3 MaprapyHOM 3arajbHa KiIbKICTh CIIOKHUTOL
ki Oyia HIKYOIO BiJl Takol y KOHTpObHHX rpyn (Ha 25 1 30 % mis caMIiiB i caMOK BiJIIIOBiTHO).
JonaBaHHsl B palioH BiJBapy 3 KBITIB POMAllKM HE BIUIMBAJIO Ha IHTEHCHUBHICTH CIIO)KUBAHHS
TKi. 3a MepioUYHOTO rOJIOYBaHHS CAMKH, aJI¢ HE CaMIli CIIOKHBAJIH OUTBINE TKi, HIXK TPpyIa, sSKa
CIIOXKUBAJIA JI€TY 3 MAPrapuHOM HOCTiiHO. CaMIli Ta CAMKH Ha MaprapHUHOBIH TI€T1 CIIOKUBATH HA
14 128 % MeHIIIe BOAM, HIXK KOHTPOJIbHI 0coOMHH. Takok Ha JI€TI 3 BiIBAPOM POMAIIIKH Ta 32 YMOB
MIepiOIMYHOTO TOJIO0YBaHHS TBAPUHH TN MEHILE, HK TBapHHU KOHTPOJBHOI IPyNHU. Y CaMIliB
1 CaMOK, SIKi CIIO)KMBAJIM MaprapyH, 3pic iHAEKC MacH TiJla, TIOPIBHSIHO 3 0COOMHAMM, SIKI BXKUBAJIH
3BUYaliHUI KOpM. Y caMOK Ha IEpioMYHOMY TOJNOJYBaHHI CHOCTEPIraiy MiJBUIIEHHS HIEKCY
MacH TiJia, HOPiBHSIHO 3 0COOMHAMH, 1110 CIIOKUBAJI MaprapyH. 3a ClIO)KUBaHHI BiIBapiB i3 KBIiTIB
POMAIIIKK 1HIEKC MacH Tijia y 000X cTaTei He BiPI3HABCS y TAKOTO y MaprapuHOBOI IPYIIH.
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TakuM 4YMHOM, TpHBaJIE CIIO)KUBAHHS MaprapuHy MPU3BOIHUTH JO 3POCTaHHS Macd Tija
y CaMOK 1 caMIIiB MUIIEH, P IIbOMY 3arajbHa KiTbKICTh CIIOKHUTOI 1Ki Ta BOIU 3MEHIITY€ETHCS.
BinBap i3 KBiTiB pOMAaIIIKH Ta IepioAMIHE TOJIOAYBaHHS Ha (POHI BIUIMBY MaprapuHy 3amo0iraroTh
3POCTaHHIO MacH TiJIa y CaMIIiB, ajie He Y CaMOK.

3invenko B., Maueii X., lemuyk C., I'peniox B., Ikkeprt O., Badcbkuii A.

BIUIMB NOXIJHOT'O BEH30®YPAHY Y KOMBIHALIIT 3 TOJIIMEPHUMU HOCISIMU
HA MACY I TPUBAJIICTh XXUTTS MUILIEHN 3 TIMOOMOIO NK/LY
Jlvgiecokuii Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: zvalvla@gmail.com

Zinchenko V., Malei H., Demchuk S., Hreniukh V., Ikkert O., Babsky A. INFLUENCE
OF THE BENZOFURAN DERIVATIVE IN COMBINATION WITH POLYMER CARIRERS
ON WEIGHT AND LIFE DURATION OF MICE WITH NK /LY LYMPHOMA The effect of the
newly synthesized thiazole derivative on the mice with Nemeth-Kelner lymphoma (NK/Ly) was
investigated. Mice received the synthesized thiazole with different polymire carriers at concentra-
tions 1mg / kg of live weigh. All tumor carriers had a significant increase in weight compared to
the control. The injection of the derivateive in combination with different polymire carriers did
not cause statistical changes in the weight or duration of the mice.

OHKOJIOTIYHI 3aXBOPIOBAHHS 3alMalOTh JIpyre Miclie Y CBITI cepe] IPHYUH CMEPTHOCTI
HaCeJIeHHS ITICIIsl CePLIEBO-CYAMHHHUX 3aXBOPIOBaHb. Y 3BSI3KY 3 IIUM BifIOyBa€ThCsl IHTEHCUBHHIA
MOIIYK HOBUX e(peKTUBHUX NMpoTunyxiuHHuX npemnaparis (Finiuk et al., 2017). [TepcriekTrBHOIO
IPYIOI0 PEUOBHH 13 ITUPOKHUM CIIEKTPOM JIii € MOXi/HI Tia30MiB, SIKi BUSBJISIOTH POTUTPHOKOBY,
NPOTHUBIPYCHY, TPOTU3ANAaIbHY Ta aHTUAETpecUBHY akTHBHICTH (TypoB Ta iH., 2012). OcobnuBwmii
IHTEepeC CTAHOBJATH MOXIiIAHI 2-aMiHO-5-OeH3ui-1,3-Tia3ony SIK TOTEHLIWHI HPOTHITYXJIMHHI
npenapati. HasBHI y iXHIM CTpykTypi TiasonbHi Ta OeH30()ypaHOBI TeTEpPOLMKIH MOXYTh
BH3HAYaTH [MTOTOKCHYHI BJACTUBOCTI pedoBHH 1 ixHi0 cnenudiunicts (LeBleu et al., 2014).
[TonepenHbO BCTAHOBJICHO BUPAKEHY LIMTOTOKCUYHY Jil0 HOBOCHHTE30BaHUX MOXIAHUX Tia30iy
Ha OKpeMi JiHiT myxnuHHuX K1itul [Finiuk, 2017; 2018].

MerToro pobotu Oys10 AOCTIAWTH BILIMB moximHoro Tiazomy (N-(5-0eHsmi-1,3-tiazon-2-
11)-3,5-aumeTmi- 1 -0en3odypan-2-kapookcamin, bP) Ha BWKUBAHHS Ta 3MIHH Macd MHIICH
3 mimpomoro NK/Ly. JlocmimkyBaHy PEUOBHHY CIIONyYaTH 3 MOJIMEPHUMH HOCISIMH PI3HHX
THUIIIB, SKI MIBUIIYIOTh PO3YUHHICTH (DIHATHHOTO KOMILJICKCY Ta JAal0Th PEYOBHHI 3MOTY KpaIle
NPOHUKATH y J0cHipKyBaHuii opranizm [Heffeter et al., 2013]

JlocimKeHHS MPOBOIMITN Ha HENIHIHHUX MUIIIAX-caMIsIX Macoro 20—30 T 3 MpHUIIEIICHO
aimpomoro NK/Ly. Mumi Gyno posapineHo Ha 11 rpym, siki yrpumyBayiucs y 2 KIITKax. 3
PIBHOMIPHHUM MIPEACTABICHHAM OCOOMH KOXKHOI TPyTIH. ACIUTHY (hopMYy JTiM(DOMHU IPHUIIEIUTIOBAIIH
METOZIOM BHYTPIIIHBOYEPEBHOI 1HOKyslii. Ha HacTynHuil neHp micis IHOKYNALIT MHUIIaM-
MYXJIMHOHOCISIM TpoTsiroM 10 AHIB BHYTPIIIHEOYEPEBHO BBOAMIIM PO3UMH PEYOBUHHU Y KiHIEBIH
KOHIIeHTparii 1 MI/KT )KMBOT Macu moapyrui geHb y 00’emi 200 Mki. [TpoTsirom ekcriepuMeHTy
IIOJICHHO BUMIpPIOBaIM Macy KOXHOI ocoOuHH. Ha mifcraBi nux AaHUX pO3paxyBaji CEPEIHIO
TPUBAIIICTD JKUTTS MHIII Y KOXHIM rpymi, ycepeaHeHi 3MiHH HOpMalli30BaHOT Macu HpOTITOM
excriepuMeHTy. CTaTUCTUUHY OOpOOKY pe3yNbTaTiB JOCHTIPKEHb NPOBOJUIN 3 BUKOPUCTAHHIM
nporpamu MS Excel. [Iyis OLiHKA JOCTOBIPHOCTI BHpaxoByBaiu KoedimieHT CThIOmEHTA.
JloCTOBIpHOIO BBaXKaJIM PI3HUIIO MK TpyrnamMu Janux 3 P> 0,05.

VY pesyibrari AOCHIIKEHb BHUSBIEHO, 10 Yy MHIIEH rpymd | (KOHTPOJB) HPOTITOM
eKCIIEPUMEHTY Maca PiBHOMIpHO 3pocTana 1o 138 % Big mMacu Ha TMOYaTKy eKCIepUMeHTy. Y
mumied 2 rpynu (;1iMmpoma KoHTpoIib) Maca 3poctaina 1o 150 (10 genn) Ta 178 % (20 nens). Y
mumed 9 rpynu (BBenennss bd+A24I1EI") maca 3pocrana 3i 100 mo 162 (10 nens), 187 (20
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nenb) 1o 179 % (22 nens). Y mumieii 10 rpymu (BBeneHHss bO+ momilIETMA475) maca 3pocrana
31 100 mo 148 (10 mens), 174 (20 menw) ta 206 % (24 mews). Y mumeit 11 rpynu (BBeneHHS
B®+ noni(ITETMA-ko-JIMM) maca 3poctana 3i 100 no 160 (10 mens), 223 (20 nens) ta 219 %
(26 nenp). TpuBaMicTh XXUTTA MUIIEH Y IepeNideHAX rpymax craHoBmia 32, 20,5+0,6, 20 +1,03,
22,6+1,53 ta 21,25+1,65 nHis.

OTKe, BBEICHHS JOCII/DKYBAaHOT PEUYOBMHH MHIIAM-yXJIMHOHOCISIM in Vivo He
CIPUYHMHSIIO 3MIH MaCH YM TPUBAIOCTI JKUTTS MHIICH MOPIBHAHO 3 KOHTPOJILHOK IPYIO0
MHUILEH-TY X IMHOHOCIIB.

Kouainbko JI., Becnina JI.

OCOBJIMBOCTI EKCITPECII SIRT1 B MOHOLIUTAX/MAKPO®ATAX
MNEPU®EPUYHOI KPOBI OCIB 13 PI3HOIO MACOIO TUIA
Vkpaincoka meouuna cmomamonozciuna axademis, m. Ilonmasa
eyn. Lllesuenxa, 23, m. Ilonmasa, 36011, Yrkpaina
e-mail: ludmilakolinkol7@gmail.com

Kolinko L., Vesnina L. PECULIARITIES OF SIRT1 EXPRESSION IN PERIPHERAL
BLOOD MONOCYTES / MACROPHAGES OF INDIVIDUAKS WITH DIFFERENT BODY
WEIGHT. NAD* -dependent deacetylase sirtuin-1 (SIRT1) regulates the activity of transcrip-
tion factors, which are known as key contributors to inflammatory processes, and in particular,
to low-grade chronic inflammation in the development of obesity. SIRT1 promotes the action of
epigenetic mechanisms by deacetylation of histones and transcription factors. SIRT1 affects the
formation of the polarization profile of macrophages by pro- and anti-inflammatory phenotype
indirectly through the main transcription factors STAT1 and STATG6 of the signaling cascade. But
the peculiarities of the regulation of macrophage polarization with the SIRT1 participation in the
development of obesity are still remaining unclear.

NAD*-3anexxna pneanermnaza cupryin-1 (SIRT1) perynaroe axTtuBHICTH —(akTOpiB
TPaHCKpUILIi, $KI € KIOYOBUMH YyYaCHMKaMM 3alajbHUX  MPOLECIB, 30KpeMa,
HU3bKOIHTEHCUBHOTO XPOHIYHOTO 3alajieHHst 32 PO3BUTKY OKUPIHHA. Peanizaliis enireHeTHYHuX
MexaHi3MiB 3a jornomoroto SIRT1 BigOyBaeThCs IUISIXOM JiealleTHIFOBaHHS TICTOHIB Ta ()aKTOPiB
tpanckpurnuii. SIRT1 BrmrBae Ha popmyBaHHs nossipu3aniiHoro npodinxro Makpodaris 3a npo-
Ta MPOTHU3ANAILHIM (PEHOTHIIOM OMOCEPEIKOBAHO OCHOBHUMH TPAHCKPHIIIHHUMH (pakTopamMu
curHaibpHoro kackany STAT1 i STAT6. OpnHak 0cOONMBOCTI MUTAHHS PErysisii moJsipu3anii
Makpodaris 3a yuactio SIRT1 y po3BUTKY OKUPIHHS 3a/IMIIAIOTHCS HE BU3HAYCHUMH.

MerTa HaIIOro AOCHTIKEHHS — BU3HAYMTH PiBeHb ekcrpecii NAD*-3aj1eKHOT geareTiia3u
SIRT1 B MoHoIMTaX/Makpodarax ocif i3 MiBUILEHOIO MACOIO Tijla Ta OKUPIHHIM | cTymeHs.

VY nocnimkenni B3sim ydactb 30 oci0 BikoM Bif 18 10 25 pokiB. 3a iHIEKCOM MacH Tijia
(IMT) yyacuuku Gy po3ziieHi Ha Tpyi: KOHTpoubHY 3 IMT 18,50-24,99 kr/m?, 3 i IBUIIEHOTO
Mmacoro Tima 3 IMT 25,00-29,99 kr/m? ta 3 oxupinsm I crymens 3 IMT 30,00-34,99 kr/m>.
MoHonykeapu nepudepruuHOi KpOBi BUAUISIM Ha TPaieHTI rycTuHH ¢ikon-Beporpadin. s
iHayKnii monsipu3anii 3a ¢peHotunoMm M1 MOHOIMTH CTHMYITIOBAIM JinonoiicaxapunoM E. coli
(LPS) ta y-intepdeporom (YIFN), 3a penorunom M2 — intepneiikinom 4 (IL-4). SIk KOHTpOIIb
BUKOPUCTOBYBaJM HECTHUMYJIbOBaHI KIITHHU. Ekcnpecito reHa sirt!/ BH3HAYald METOJOM
moJIiMepa3Hoi JIAHIFOTOBOI peakilii B pekUMi peajabHOro yacy uepe3 3 Ta 7 AHIB iHKyOarfil.
Pesynbrarn 06po0IieHi CTaTHCTUYHO.

Pesynbraru cBi4aTh, 1110 3 MIBUIIEHHSM MACH TiJ1a IOCIIDKYBaHUX 0CI0 piBeHb eKCIpecii
reHa sirt/ 3pocrae. JlocTOBIpHO BUIIMIA piBeHb eKcIipecii sirt/ BU3HaUeHUH y Makpodarax ocid
3 OXKHPIHHSM TOPIBHIHO 3 0c00aMH 3 MiIBUILEHOI0 MaCOI0 Tijia. Y 0cib 13 MiJIBUIIIEHOI0 Maco0
eKkcrpecis sirt] Oyia TOCTOBIPHO BHIIOIO, HIK y 0CI0 3 HOPMaabHOIO Macoro Tiia. HaitOinbii
3HAYEHHs eKcrpecii sirt] BU3HAUEHI B 0CI0 3 OXHUPIHHAM | CTyIeHs y KIITHHAX, CTUMYIIbOBAaHHUX
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IL-4. Tpupict piBHA eKcIipecii BU3HAYCHUH Y AMHAMIII 1HKYOaIlil KIITHH, IO MiATBEePIKYETHCS
(hopMyBaHHIM IMO3UTHBHUX BHCOKOI Ta CEPEeIHBOI CHIIM 3B S3KIB PiBHA eKCHpecii 3a iHKyOarii 3
7 ni6.

3po0ileHO BHCHOBOK, IO JJOCTOBIPHO BHINWH piBeHb eKkcmpecii TeHa sirtl 'y
HECTHUMYJIBOBaHUX KIIITHHAX, 32 YMOB CTUMYILALII Ta il MpHpICT 3a TepMiH iHKyOalii CBIIYUTH
PO MOXKJIMBE MPEKOHTUIIFOBAHHS MOHOITUTIB epUPEPUIHOT KPOBI, sIKe 3a0e3edye IpOTHIIIO
(bOopMyBaHHIO IPO3aNagbHOr0 (HEHOTHITY 10 PEKPYTYBaHHS MOHOLHTIB y )KUPOBY TKAHUHY.

Mapuunwk I.. Ma3zyp I'., Mepaascekuii B., Manbko b., Manbko B.

BIUIMB ETAHOJIY IN VITRO HA OKUCHI ITPOLIECHU
Y MITOXOHAPIAX I'EITATOLIMTIB L[YPIB

Jlvgiecoruii Hayionanvhuti ynisepcumem imeni leana @panka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: halyna.mazur@lnu.edu.ua

Marcynyuk I., Mazur G., Merlavskyi V., Manko B., Manko V. THE EFFECT OF
ETHANOL /N VITRO ON OXIDATIVE PROCESSES IN THE MITOCHONDRIA OF RAT
HEPATOCYTES. Ethanol is metabolized mostly by the liver. The effect of ethanol in vitro on
the oxidative processes in the mitochondria of hepatocytes was investigated. It was established
that ethanol did not affect the lactic acidosis development, mitochondrial membrane potential and
NADH autofluorescence of hepatocytes.

OKHCHI MPOLECH Y MITOXOHPISIX € BaXJIMBUM I[1apaMeTPOM OLIHKH (DYHKI[IOHAJIBLHOTO
CTaHy KJIITHH. YHAcJiJIOK OKHCHEHHS €TaHOJy B TIeNarouuTax BiJAOyBaeThCsS 3POCTaHHS
cruiBBignomenuss HAJTH/HAJT*. Hakommuenns y wiituHax HAJIH Moxe mnpusBOmuTH 10
IiABUIIEHHS CUHTE3Y JIAKTaTy 3 IipyBaTy, [I0 MOXXE CHPUYMHHUTH PO3BUTOK JIAKTaT-alUI03y 1
IIPU3BECTH JI0 HU3KH MeTabOoIuHUX opyeHb. MeToto poOoTH OyJI0 OI[IHUTH BIUIMB €TAHOIY in
Vitro Ha OKUCHI MPOIICCH Y MITOXOHJPISIX TeIaTOIHTIB.

JocnimKeHHs TPOBOAMIIN Ha IIypax-caMIlix JiHii Bicrap macoro 220-250 r. [3omoBaHHs
renaToOLMTIB 3iMCHIOBaIUd aBocTamiiauM MetogoM Cernena. I{imicHICTh IIa3MaTHUHHX
MeMOpaH renmaTonuTiB oniHoBaIH hapOysanHsaM kiaiTuH 0,1 % po34rHOM TPUITAHOBOTO CHHBOTO.
Po3BuTOK NMaKTaT-aNA03y BUMIPIOBAIH CIIEKTPO(HOTOMETPUIHO, BUKOPHCTOBYIOUH SIK IHAUKATOP
3mind pH 0apBHEK (eHoI0BUI YepBOHHMIA (4,5 MMOIB/I).

Jlns peecrpamii MeMOpaHHOTO MOTEHINAMY MITOXOHIpPiH 1 cmocrepexenus HAJIH-
aBTO(ITyOpECICHIIIT BUKOPUCTOBYBaU (hiryopecuenTHuit Mikpockon Olympus [X73 3 udposoro
kameporo DP-74. MemOpaHHUH OTEHITIa MITOXOHPIH PeeCTPyBaId 3a TOTIOMOTO0 TIOTCHITIAN-
yyTauBOro 6apBHuKa ponaminy 123 (dinerp 30ymxenns 540-585 Hwm, po3nintoBay npomeHs 595
HM, Oap’epuuii dineTp 600 HM). Oyopecuentanii curnan HAJIH (¢dinbrp 30ymxenus 470-490
HM, po3zaitioBay npomeHto 505 HM, Oap’epHui GineTp 515 HM) BUKOPHCTOBYBAJIM VISl OL[IHKH
poOOTH INXAIBEHOTO JIAHIIIOTa MITOXOH/PIH 3a BIUTUBY €TaHOILY.

JJIs onvicaHuX BHIIE TOCIIHKEHB TeMAaTOIUTH iHKYOyBasu mpotsarom 60 XB 3 etaromoM (50
MMOJIB/JT) y CEPEIOBUIILI 3 BiIIOBITHIMH CyOCTpaTaMu OKUCHEHH:. J[aJli CyCIIeH3110 TelmaToIHTiB
iHKyOyBasm npotsarom 5 xB 3a Temreparypu 37 °C 3 FCCP (0,1 un 2 MkMois/i1) a60 poTeHOHOM
(0,5 mxmonp/m), a mani mpotarom 10 xB — 3 pomaminom 123. BiporigaicTe 3MiH, BH3HAYaJH,
BHKOPHUCTOBYIOUH TaKi CTATUCTHYHI METOAH, sIK f-KpuTepiit CteionenTa Ta ANOVA.

BusiBneHo, 110 y KOHTPOJII 32 OKMCHEeHHs Ttoko3u pH cepernoBuiia, y skomy nepeOyBaiiu
rernaroyTH, CTAaHOBIWIIO 6,22, a 32 HasSBHOCTI B CEPEAOBHILI MIPYBaTy Y4 MOHOMETUII-CYKIIMHATY
pH 3umxyBanock g0 6,12 ta 6,04 BinnosigHo. Cam eraHon He 3miHIoBaB pH cepenoBuina 3a
OKHMCHEHHS TJIIOKO3M, MipyBaTy 4YM MOHOMeTHJI-cyKuuHarty. Tect ANOVA miaTBepauB jwmie
BIUIMB CyOCTpaTy OKUCHEHHS — MOHOMETHII-CyKIINHATY.

BcranoBneHo, 1110 32 OKHCHEHHS IIIIOKO3H, IipyBaTy Y1 MOHOMETHII-cykuuHary Ta 1ii FCCP
y KOHLIEHTpalii 2 MKMOJIb/J1 MeMOpaHHUH MMOTEHIial MITOXOHIPil 3HWKY€eThest Ha 27, 58 Ta 44 %
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BinnoBigHo. HA JIH-aBTOmyopectenmis 3HmKyeThes 3a koHnerTpanii FCCP 2 mxmons/n va 27,
37127 % 3a OKMCHEHHS TIIIOKO3H, IipyBaTy Ta MOHOMETHII-CYKIIMHATY BilNnoBigHO. PoTeHOH He
BroBaB Ha HA J[H-aBrodmyopecieHIito un MeMOpaHHI TIOTeHIIia] MiTOXOHIPIH TeaToHUTIB.
Etanon in vitro xomauMm unHoM He 3MiHIOBaB HAJIH-aBroduryopecuentiiro un MeMOpaHHUIA
MTOTEHITiall MITOXOH/IPii TeMaTONUTIB K 32 OKUCHEHHS TIIOKO3H, TaK i 32 OKHCHEHHS MipyBaTy
Ta MOHOMeTHJI-cyknmHary. [Ipore aHamizs ANOVA minTBepauB BIUIUB CyOCTpaTy OKHCHEHHS Ha
HAJTH-aBTO(IyOopECIICHIIII0 TeNaTOIHNTIB.

OTKe, QJIKOTOJIb in Vitro HE BIUTMBAB Ha PO3BUTOK JIAKTAT-AIM]I03y, MEMOpaHHHUI TOTEHITiaJ
MitoxoHpiit i HA IH-aBTOdIyOpeCIIeHIIiI0 TeMaTOIHTIB.

ToninbHunbka T., [laBnoscbka /1., I'peniox B., Ikkept O., Badcbkuii A.

BIUIMB OXIHOTO MIPA3OJIONIPUMIJINHY Y KOMBIHALIIL 3 TIOJIIMEPHUMM
HOCISIMU HA MACY [ TPUBAJIICTD XXUTTS MHUILEX 3 TIM®OMOIO NK/LY

Jlveiecokuti Hayionanvhuti ynisepcumem imeni leana Opanka
syn. I pywescokozo, 4, m. Jlvsie, 79005, Yrpaina
e-mail: topilnitska.t.2017@gmail.com

Topilnytska T., Pavlovska D., Hreniukh V., Ikkert O., Babsky A. INFLUENCE OF
THE PYRAZOLOPYRIMIDINE DERIVATIVE IN COMBINATION WITH POLYMER
CARIRERS ON WEIGHT AND LIFE DURATION OF MICE WITH NK/LY LYMPHOMA The
effect of the newly synthesized thiazole derivative on the mice with Nemeth-Kelner lymphoma
(NK/Ly) was investigated. Mice received the synthesized thiazole with different polymire carriers
at concentrations 1mg / kg of live weigh. All tumor carriers had a significant increase in weight
compared to the control. The injection of the derivateive in combination with different polymire
carriers did not cause statistical changes in the weight or duration of the mice.

OHKOJIOTIYHI 3aXBOPIOBAHHS 3alMalOTh JIpyre Miclie Y CBIiTI cepel NPUYUH CMEPTHOCTI
HaceJICHHS TICJIsI CepLIeBO-CYJMHHHIX 3aXBOPIOBaHb. Y 3B’s3Ky 3 IIUM BiJJOyBa€ThCs IHTEHCUBHHIA
MOLIYK HOBHX e()eKTUBHUX MPOTUIyXIMHHUX npenapariB (Finiuk et al., 2017). [IepcniektiBHOO
IPYIOIO PEYOBHH i3 IIMPOKUM CIIEKTPOM JIii € TIOX1/1H1 T1a30J1iB, SIKI BUSBJISIOTH IPOTHOAKTEPiHHY,
MIPOTUBIPYCHY Ta aHTHAeNpecuBHY akTuBHiCTH (TypoB Ta iH., 2012). OcobmuBuii iHTEpec
CTAHOBJIATH MOXIJHI Mipa30JIOMIPUMIIMHY SK MOTEHIIHI NMPOTHIYXJIMHHI npenapatu. HasBHi
y iXHIA CTPYKTypl Tia30JbHI Ta TETEPOIMKIN MOXYTh BH3HAYaTH LUTOTOKCHYHI BIACTHBOCTI
pedoBuH i ixHio cnenudivnicts (LeBleu et al.,, 2014). [TomepeqHb0 BCTAaHOBICHO BUpPaXEHY
IUTOTOKCHYHY Jif0 HOBOCHHTE30BAHMX ITOXIAHMX Tia30lly Ha OKPEMi JiHii MyXTHMHHUX KIITHH
[Finiuk, 2017; 2018].

Metoro pobotu Oyno JOCHiAWTH BIUIMB TOXigHOTO Tiazomy (8-mermin-2-Me-7-
[TpudmroopomeTri-peninmeri |mipasoino[4,3-e][ 1,3 ]riazono[ 3,2-a]nipumigun-4(2H)-ony (T111)
Ha BH)KMBAHHS Ta 3MiHU MacH muinei 3 siMmpomoro NK/Ly. JlocmimpkyBaHy pedoBUHY CIIONYYain
3 NOJIMEPHUMHU HOCISIMU PI3HHUX THIIB, SKI MiABHIIYIOTh PO3YMHHICTH (PIHAIBEHOTO KOMILIEKCY
Ta JIal0Th PCUOBHHI 3MOTY Kpallle MPOHUKATH Y AOCTipKyBanuii opranizm [Heffeter et al., 2013]

JocnimpkeHHs NPOBOAMIIM Ha HENITHIMHUX MUIIax-caMiiax Macoro 20-30 T 3 IpUILeIIeHO0
nmimdomoro NK/Ly. Mumi Oyno posamizeno Ha 11 rpym, siki yrpumyBaiucs y 3 KITKax. 3
PIBHOMIPHHM IPEICTABIEHHSIM 0COONH KOKHOI IpyITH. ACHUTHY (hOopMy JTIIM(POMH MTPUIIETUTIOBAIIH
METO/IOM BHYTPIIIHbOYEPEBHOI IHOKyMNAMil. Ha HacTymHWil meHb micis 1HOKYNALIi MUIIaM-
ITyXJIMHOHOCISIM TPOTATOM 5 IHIB BHYTPIIIHHOYEPEBHO BBOAWIN PO3YMH PEUOBHHHM Y KiHILEBiH
KoHIleHTparii 1 MKr/kr >kuBoi Macu. IIpoTsAroM eKclieprMEeHTy IIOJCHHO BUMIpPIOBAIH Macy
KOXHOI ocoOmHH. Ha mincTaBi mux maHMX po3paxyBajd CEPeAHI0 TPUBAIICTH KHUTTSI MUIIL Y
KOXHIH TpyTIi, ycepeIHeHi 3MiHH HOPMaJli30BaHO MacH IPOTATOM eKcriepuMeHTy. CTaTUCTHIHY
00pOOKy pe3yibTaTiB JAOCTIIKSHb MPOBOAWIN 3 BHKOpUCTaHHAM mporpamu MS Excel. s
OLIIHKH TOCTOBIpHOCTI oOumncitoBanu koedinieHT CThiofieHTa. [J0CTOBIPHOIO BBaXKAM Pi3HHIIIO
MIX rpynamu ganux 3 P> 0,05.
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VY pesynbrari poboti Oyino BHSBIEHO, IO y MuInei rpynu 1 (KOHTPOJb) HPOTITOM
eKCIIEPUMEHTY Maca piBHOMIpHO 3poctaia 1o 106 % Bix Macu 10 MOYaTrKy eKCIepUMeHTy. Y
mumied 2 rpynu (Jrimgoma koHTpoIs) mMaca 3poctana 1o 148 (10 nens) Ta 174 % (20 nens). Y
muiei 9 rpymu (BBenenns [T +A24I1EDN) maca 3pocrana 31 100 mo 145 (10 gens) Ta 153 %
(20 nenp). Y mumeit 10 rpynu (BBenenss 111 + momilIETMA475) maca 3pocrana no 14% (10
nenb) Ta 170 % (20 nens). Y mumeit 11 rpymu (BBenenns I1I1 + nomi(ITETMA-ko-/IMM) maca
3pocraina 3i 100 10 14 % (10 nens) Ta 173 % (20 nens). Y pe3ynbrari, TPUBAIICTD KUTTS MUILIEH
y TepeiueHux rpymnax cranosmna 23, 19,75+1,43, 20 +1, 16,7+1,45 Ta 20+0,6 mHiB.

Otrxe, BBEACHHSA JOCHIIDKYBaHOI PEYOBHHH MUIIAM-IIYXJIHHOHOCIAM in  Vvivo He
CIIPUYMHSIO 3MiH MAacH YM TPHBAJIOCTI JKUTTS MHIICH IOPIBHAHO 3 KOHTPOJBHONO TIPYIOO
MHUIIEH- MyXJIMHOHOCIIB.

IBeun B., I'acrok O.

BMICT I'JIIKOT'EHY B TKAHMHAX IT1J] BIUIMBOM IHTEPJIEMKIHY -2
M1 YAC PI3MYHOI'O HABAHTAXKEHHSA
Xepconcvruil Oeparcagruil yHisepcumem
8yn. Yuieepcumemcoka, 27, m. Xepcon, 73000, Yxpaina
e-mail: shvetsvika88@gmail.com

Shvets V., Hasiuk O. GLYCOGEN CONTENT IN TISSUES UNDER THE INFLUENCE
OF IL-2 DURING EXERCISE. During exercise, as with other types of stress, there are functional
disorders of various body systems. So, with a lot of physical activity, the glycogen content in the
liver and muscles decreases significantly. One of the reasons for the decrease in physical activity
may be a violation at the energy deviation of metabolic reactions of the body.

BuBueHHs1 cy4acHOro craHy MpoOieMH BIUIMBY IHTEHCHBHHMX (DI3MYHUX HAaBaHTAKEHb
Ha OpraHi3M HETPEHOBaHUX OCI0 1 CHOpTCMEHIB goTenep € akryaiabHuM. Ilin yac ¢izuyHOro
HaBaHTAXXEHHsI, SIK 1 MiJ Yac IHIIMX BHIIB CTpecCy, BiOyBalOTbhCs (YHKIIOHAJIbHI 3PYILEHHS Yy
pi3HuX cuctemax opranizmy (Hargreaves et al., 2020). Broma, Bukinkana (pi3u4HOI0 aKTHBHICTIO,
3yMOBJICHA BUCHKEHHSIM 3a11aciB eHepreTniHux cyocrpariB (AT, kpeatundocdary, riikoreny)
B TKAHUHAX 1 HAKOITMYEHHSM IPOJYKTIB IXHHOTO OOMiHY B KPOBI (MOJIOYHOT KHCJIOTH, KpEaTHHY,
HeopraHiuHux ocdaris). Tomy 3a 3MiHAMU X TOKA3HUKIB MOYKHA OI[IHUTHU SIK PO3BUTOK BTOMH,
TaK 1 JUHAMIKy mporecy aaanrtauii o (i3MYyHOro HaBaHTaXKeHHs. [Ipy BUKOHAHHI TpUBaJIOL
HarpyxeHoi (i3uyHOi poOOTH PO3BUTOK BTOMHU CYIPOBOIUKYETHCS TPUBAIMM IiJBHIICHHIM
PIiBHSI CEYOBHHHU B KPOBI ITiCJIsl 3aKiHYE€HHsI POOOTH, 3MiHOIO KOMIIOHEHTIB IMyHHOI CHCTEMH Ta
3MiHaAMH BMICTY TOpMOHIB. BifoMo0, 110 4uM OisibIlla IHTEHCUBHICTh BUKOHYBaHHX BIIPaB, TUM
BUILOIO € aKTUBHICTh CUMIIATHYHOT HEPBOBOI CHCTEMH 1 BUBUIBHEHHS aJpeHaTiHy 3 MO3KOBOI
PEYOBUHM HaJHHMPHUKIB. Y CBOIO uepry, aJpeHalliH 1HILIIOE po3najJ IIIKOreHy B M’si3ax 1 B
nevinui (emuyk, 2019; Burke et al., 2016). Tomy, nig yac 3Ha4HOro Pi3MYHOrO HABAHTAKEHHS
BMICT IJTIKOT€HY B IIEUiHI 1 M’s3aX 3HAYHO 3MEHIIy€eThes. OHIE0 3 MPUYMH 3HIDKSHHS (hi3UUHOT
AKTHBHOCTI MOXKYTh OyTH MOPYILEHHS B eHEPreTHUHIH JaHi MeTaboIiYHUX peaKiiil opraHiaMmy
(Swanson, 2020).

Mera noCHiKeHHS — BHBYMTH BMICT DIIIKOT€HY B TKaHWHaX OUIMX MHIIEH B yMoOBax
TPUBAJIOTO BBEJICHHS PI3HUX /103 PeKOMOIHaHTHOTO iHTepueiikiny-2 (plJI-2) Ta iioro iHribGiTopy
npu Gi3MyHOMY HaBaHTakeHHI. [IpoTsrom 6 THXHIB JOCITIJHUM TBapHHAM IiAMIKIPHO BBOAMIN
npemnapar plJI-2 Ta mepopaiabHO HOro iHriOITOp IMKIOCHOpUH. Byno chopmoBaHO HOCTiaHI
rpynu: 1-i BBomwy inrioitop 1JI-2 (10 mr/kr), 2-#, 3-# 1 4-i1 — 1JI-2 B koHuentpauii 5000, 7500
ta 30000 MO/kr, 5-it — Qisionoriunuit po3unH. Y poii (i3MYHOr0 HABAHTAXKEHHS CIIYTyBalo
NPUMYCOBE IIaBaHHs 3 BaHTakeM. CTaH eHepreTHYHOro MOTEeHIialy OpraHi3My OIL[IHIOBAJIU 3a
KOHIICHTPAIII€0 DIIKOTeHY B FOMOICHATI MEYiHKKM Ta M s31B 1 BBaXKAJH, IO IIABHUIICHHS BMICTY
DIIKOTEHY € MiATBePIKCHHAM aanTalliiHuX MOXIHBOCTeH opranismy (CesepuH, 1989).
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OTpuMaHi JaHi BKa3ylOTh Ha Te, IO JWHAMIKa BMICTY DIIKOT€HY IiJ 4Yac (i3uyHOro
HAaBaHTAXKCHHsI 3MIHIOETbCS B PI3HUX Tpyliax TBapuH 3ajexHO Bin no3u plJI-2, HasBHOCTI
1Hri0iTOpa Ta TpUBANOCTI ekcriepuMeHTy. Ha 2-My THKHI ZOCIIIXKEHHs BMICT IIIIKOT€HY Y BCIiX
JOCIIJHAX TPyINax TBapuH, sIK y M’s3aX TaK 1 B MediHlli, OyB Hkue KOHTpoito. KoHneHTparis
DIKOTEHY Y M’s13ax 3HU3mack Bix 24,1 10 55 %, y neuinmi — Big 11,9 1o 28, 8 %. Ha 4-my trxHi
EKCIIEPUMEHTY BMICT IIIIKOTCHY B M’si3aX MigBUINKBCS y TBapuH [[-1V rpynu (Ha 6,5, 12,2 17,3 %
BIAMOBITHO) Ta 3HU3UBCS y TBapuH [ Ta V (Ha 13 1 1,9 % BinNOBIAHO) IPyIH IIOAO MONEPETHHOTO
nepiony. Y 1ei mepioa KOHICHTpaIlis DIIKOTeHY B MSUIHIN 3HU3MUIIACS JinIie Y V TOCTiaHi#i rpy1i
(a 4,1 %) Ta migBUIIACS B iHIIKX rpynax TBapHH (Bix 2,9 % — IV rpyna no 25,7 % — Il rpyna)
HOPIBHSHO 3 2-M THXKHEM. HarpuKiHI JOCIiIKEHHsI BMICT IITIKOT€HY B M’ 533X, MIOPIBHSHO 3 4-M
THOKHEM, mijBuiyBaBcs y =111 ta V pocnigHux rpynax, HaiOUIbIIuMil mpupicT criocTepiraBes y
I rpyni TBapuH (Ha 26,6 %). Takox y 11ei nepioJ; KOHLIEHTPALlisl IIKOTeHY B MEeYiHIi AOCHIIIHUX
TBapHH 3HIDKYyBanack y I-1I rpynax Ta migBuinyBanacs y [1I-V rpynax tBapuH.

Otxe, plJI-2, B 3aneXHOCTI BiJ] KOHIEHTpalii Ta TPUBAJIOCTI YBEJCHHS, MaB pI3HHI
BIUIMB Ha PiBeHb NIIIKOT€HY B TKaHMHAX, IO € OAHUM i3 TOKa3HMKIB afantauii 10 Qpi3uyHOro
HaBaHTAXKECHHS.

Chernii S.!, Syniugina A.!, Slominskii Yu.2, Ozkan H.}, Mokhir A3,
Yarmoluk S.!, Kovalska V.!

SQUARAINE DYES AS FLUORESCENT PROBES FOR MICROSCOPY
AND THE DETECTION OF PROTEINS
!Institute of Molecular Biology and Genetics NASU, Kyiv, Ukraine
Institute of Organic Chemistry NASU, Kyiv, Ukraine
SFriedrich-Alexander University Erlangen-Niirnberg (FAU), Erlangen, Germany
e-mail: asyniugina@gmail.com

Serum albumins are major transport proteins in blood plasma for many compounds like
hormones, fatty acids, etc. Detection of proteins could be useful for chemical and biochemical
analyses, biotechnology, and immunodiagnostics. The study of interactions between dye and
serum albumins is essential for research as a simple diagnostic method for biochemical systems
because albumin concentration could be used as a symptomatic parameter.

The series of benzoindolium squaraine dyes (SQ) with N-substituents were synthesized.
Here we examine these synthesized dyes as fluorescent probes for the detection of serum albumins.
The spectral-luminescent properties of SQ dyes in the aqueous solution and the presence of bovine
serum albumin (BSA), human serum albumin (HSA), equine serum albumin (ESA), ovalbumin
(OVA), and nucleic acids were investigated. The maxima of excitation spectra of the studied dyes
in the buffer are located at 623-673 nm, with the fluorescence emission maxima lie between 635-
690 nm. All of these dyes gave no significant fluorescent response upon the addition of nucleic
acids. The addition of serum albumins leads to the shift of excitation and emission maxima of the
dyes to the long-wavelength spectral region for 8-12 nm that could point out the binding of the
dyes to proteins. For N-methyl substituents SQ dye, the highest fluorescent response on serum
albumins presence was shown. Its fluorescence intensity increases by 701 times with BSA, by
169 times with HSA, and 459 times with ESA. All these dyes showed high fluorescent sensitivity
to serum albumins but noticeably lower in the presence of OVA, which is structurally different
from serum proteins.

SQ dye bearing sulfonate groups have good water solubility compared to other N-alkyl
substitute SQ dyes. Human ovarian cancer cell line A2780 was used to study the ability of SQ
dye bearing sulfonate groups to penetrate the cell membrane. Fluorescence microscopy revealed
that the studied dye could pass through biological membranes and stain the cell components
in the cytoplasm. We have observed that studied dye is not accumulated in nuclei that cohere
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with spectral-luminescent data (no sensitivity to nucleic acids). Co-staining of the SQ dye with
Rhodamine 123 (a dye specific for mitochondria) was carried out to understand the organelle-
specificity of the dye. The subsequent colocalization analysis indicates that the studied dye
colocalize very poorly with the Rhodamine 123.

The novel series of SQ dyes are suggested as promising far-red probes for serum albumins
detection. These dyes could be potentially applicable in fluorescent spectroscopy for protein
detection and visualization with minimum to no autofluorescence.

This work was supported by the grant H2020-MSCA-RISE N872331.

Kasiyan O.!, Tkachenko H.%, Kurhaluk N.2, Yurchenko S.!, Manenko A.3

CORRELATIONS BETWEEN ANTIBODIES OF THYROGLOBULIN AND THYROID
PEROXIDASE IN PATIENTS WITH A HYPOTHYROID FORM OF HASHIMOTO’S
THYROIDITIS AND IODINE CONCENTRATIONS IN DRINKING WATER
'Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
’Institute of Biology and Earth Sciences,Pomeranian University in Stupsk, Slpsk, Poland
22b, Arciszewski Str. 76-200 Stupsk, Poland; e-mail: tkachenko@apsl.edu.pl
3Lviv Medical Institute, Lviv, Ukraine

Autoimmune thyroid diseases (AITD), including Graves’ disease (GD) and Hashimoto’s
thyroiditis (HT), are the most common organ-specific autoimmune disorders usually resulting in
dysfunction (hyperfunction, hypofunction, or both) of the thyroid gland, affecting approximately
5 % of the population (Trbojevi¢ and Djurica, 2005; Hasham and Tomer, 2012). It is thought
that autoimmune reactions against the thyroid can develop in various directions. In HT, the
immunological process is dominated by lymphocyte-mediated cell-damaging processes, leading
to the destruction of follicular cells; in Graves’ disease, the immunological process is dominated
by the synthesis and release of antibodies that stimulate the thyroid-stimulating hormone (TSH)
receptor (Nystrom et al., 2011).

Over the past 10 years, the AITD incidence in Ukraine has increased by 68 % and by
82 % in terms of a 100-thousand population. The AITD prevalence ranges from 0.1 % to 1.2%
in children and from 6 to 11 % in over 60-year-old women. The peak incidence of AITD falls on
the working-age and is 4-8 times more common in women than in men. However, today there is
an upward trend in the incidence, especially in the younger age groups (Kravchenko and Postol,
2011). According to reports of the endocrinology service of Ukraine in 2014-2018, the mean
S-year HT incidence was 421.2 per 100,000 individuals in the whole population of Ukraine, 341.1
per 100,000 individuals in the population of the Lviv region, and 142.8, 188.3, 288.7, 279.5, and
168.4 per 100,000 individuals in other western regions of Ukraine, i.e. Volyn, Zakarpattia, Ivano-
Frankivsk, Rivne, and Ternopil, respectively. Thus, the HT incidence in the Lviv region is the
highest in the population of the western region of Ukraine.

Iodine is an essential trace mineral required for the production of the thyroid hormone
(Pearce, 2014). On the other hand, iodine is often considered to be one of the trigger factors in
the development of autoimmune thyroiditis (Duntas, 2015). Iodine in drinking water has been
used as an indicator of the ‘iodine state’ of an area and also maybe a major direct source of iodine
intake, which may determine regional variations in iodine intake levels (Pedersen et al., 1999).
The iodine-induced endemia is determined with the use of the water iodine concentration, i.e. an
iodine concentration up to 2 pg/dm? confirms its high degree, 2-3 pg/dm?® — moderate level, and
3-4 pg/dm’ — weak iodine-induced endemia (Oliynyk, 1997).

Therefore, the purpose of the current study was to assess the levels of antibodies to
thyroglobulin and thyroid peroxidase in patients with a hypothyroid form of Hashimoto’s
thyroiditis of both sexes and identify correlations between the water iodine concentration in
water and these indicators in patients using drinking water from the water supply network and
individual wells.
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An analysis of case histories from 2182 patients from the Lviv region (western region of
Ukraine) who underwent inpatient treatment at the Lviv Regional Endocrinology Dispensary was
carried out in this study. Case histories of 168 patients with diagnosed Hashimoto’s thyroiditis
(hypothyroid form) were selected for the current study. The registration address of these patients
in the case histories did not differ from their current place of residence. In total, 168 individuals,
i.e. 34 males and 134 females with a mean age 0f 33.98 £3.51 and 41.55 + 1.43 years respectively,
participated in this study. In this group of patients, 53 females (31.6 %) and 15 males (8.9 %)
consumed water from the water supply network, while 81 females (48.2 %) and 19 males (11.3 %)
consumed water from individual wells. The females and males who consumed water from the
water supply network and the individual wells did not differ in age, i.e. females: 41.70 £ 1.46
vs. 41.40 £ 1.40 years (p = 0.880) and males: 35.67 £ 3.64 vs. 31.58 + 3.40 years (p = 0.421),
respectively. Individuals with malignancies and thyroid surgery were excluded from the study.

Thyroid hormone status was assessed by determination of the concentrations of TSH
(thyroid-stimulating hormone), thyroglobulin antibodies (TgAbs), and thyroid peroxidase
(TPOAD) in serum. Immunochemiluminescence assays were used for TgAbs and TPOAD
concentrations. All analytical procedures were carried out at the Clinical Laboratory of Regional
Clinical Hospital in Lviv. The reference ranges were as follows: < 115 IU/L for TgAb, and <
34 TU/L for TPOAb (Skalnyi and Kudrin, 2000). Determination of the iodine concentration in
water was carried out according to the “Method for measurements of the iodine concentration
in drinking and mineral water, salt, bakery products, dairy products by the method of inversion
voltammetry on a solid rotating electrode No. 081/12-0092-03” at the Lviv regional sanitary-
hygienic laboratory using a mercury-film electrode and an AVA-2 device. Samples of drinking
water were collected from patients” home addresses: 64 samples from the centralized water supply
systems and 104 samples from the individual wells. All sample measurements were made in
duplicates and re-analyzed if the duplicates differed by more than 2% in absorbance.The present
study is a fragment of the research project “Hygienic evaluation of the joint influence of iodine
insufficiency and other factors on the health welfare of children’s population” (state registration
No 0108U001136). The Ethics Committee of DanyloHalytskyLviv National Medical University
(Lviv, Ukraine) approved the study protocol (No. 13 of October 20, 2005). All participants gave
informed consent before blood and water sampling.

The procedure for the analysis of the normality of all samples using the Shapiro-Wilk criteria
was performed for statistical data analysis. The mean (M) and the standard error of the mean (m)
value were calculated. Since the data were not normally distributed, the differences between the
groups were tested using the Mann-Whitney test. The correlations between the studied parameters
in the groups were evaluated using Spearman’s rank correlations, while multivariate stepwise
regression analysis was used for regression analysis. The critical level of statistical significance
(p) was assumed to be 0.05 (Zar, 1999). The initial preparation of intermediate calculations was
performed using Microsoft Excel 13.0. The obtained results were statistically analyzed using the
STATISTICA 8.0 software package (StatSoft, Krakow, Poland).

The water iodine concentration in the water supply network and individual wells indicates
a weak and moderate degree of iodine endemia in the studied areas. The iodine concentrations
differed only in the water consumed by the men: the iodine concentration in the water supply
network was 1.53-fold lower (p = 0.024). Statistical differences were also observed between the
values of the iodine concentration in the network water, which was consumed by both males and
females (p = 0.017). No significant differences were found between the mean TgAb and TPOADb
titers in females who consumed drinking water from the water supply network and individual
wells. In males drinking water from different water supply sources, only TgAbs titers differed
significantly (45.60+3.69 vs. 61.26+3.87 IU/L, p = 0.006).

Also, an increase in the water iodine concentration resulted in an increment in the TgAb
titers in both groups of females and males consuming water from the water supply network and in
the TPOAD levels in the female group drinking water from the individual wells. The results of the
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multivariate regression analysis suggested that the TgAb levels in the group of females consuming
water from the water supply network were independent of the water iodine concentrations. In the
group of females who consumed water from the individual wells, the TPOAb level was this
factor. No such independent factors were identified in the group of males consuming water from
the water networks and wells. Among both female and male patients, TgAb and TPOAb were
independent factors associated with the iodine concentration in water.

The determination of correlations between the water iodine concentration and cases of HT
will provide an opportunity for more differentiated iodine prophylaxis including iodine intake by
inhabitants in each region.

The authors are grateful to The Polish National Commission for UNESCO for supporting
our study.
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IN THE PROCESS OF ADHESION AND INFECTION OF THE HOST CELLS
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Legionella spp. are Gram-negative intracellular parasites of various protozoan species,
such as amoebae and ciliates. Upon transmission to the respiratory tract through contaminated
aerosol, the bacteria replicate within alveolar macrophages. Legionella cause respiratory
infections: Pontiac fever and acute pneumonia. In the US and Europe, the most common cause of
Legionnaires’ disease is L. pneumophila serogroup 1. The Legionella genus consists of 60 species
and approx. 30 of them are pathogenic for humans (Cunha et al., 2016).

The mostimportant ofthe virulence factor, which enable Legionella to colonize and overcome
the killing mechanisms of the host cells, are associated with the cell surface. L. pneumophila do
not express a capsule or an exopolysaccharides and therefore the lipopolysaccharides (LPS),
lipids and phospholipids are predominant molecules on the cell surface. These lipid structures
are involved in the direct contact of the bacteria with the eukaryotic cell. Due to the complex
structure of the LPS, its immunochemical properties and antigenic variability, this macromolecule
is involved in interaction with the host cell on each stage of infection.

This study was conducted on L. pneumophila sgl Gorlitz strain isolated from patients with
Legionnaires’ disease and its 1 B6 mutant defective in biosynthesis of the O-specific chain of LPS.
The main objective of this research was measured adherence of these strains to the eukaryotic cells
and compared the ability to multiply inside the host cells using respectively adhesion and infection
assay, which were performed with THP-1 cell line as a host cell model. For the experiments, the
human monocytic leukemia cell line THP-1 were differentiated into macrophage-like cells via
three-day exposure to phorbol 12-myristate 13-acetate. To compare the adhesive properties of the
L. pneumophila wild strain and the mutant strain, phagocytosis was prevented after application
the cytochalasin B, an inhibitor of the actin polymerization. L. preumophila strains were added
to THP-1 macrophages (20 MOI). After co-incubation with THP-1 cells, the monolayers were
washed with PBS to remove non-adherent bacteria and lysed with 0.01% Triton X-100. Serial
dilutions of the inoculum and bacteria released from lysed cells were plated on the BCYE agar
and incubated at 37 °C for 3 days. The number of adsorbed bacteria was determined based on
ratio of adherent bacteria compared to the inoculum. For the infection assay the L. pneumophila
were incubated for 2 h with THP-1 cells and additionally treated with 100 pg/ml of gentamicin
to remove non-phagocytic bacteria. At set time points following infection, cells were lysed and
serial dilutions were plated on the BCYE agar. The bacteria were incubated under the same
conditions as in the adhesion assay (Palusinska-Szysz et al., 2014).



dizionoria niogunHu i TBapuH, 6iomeagnumHa -215 -

The binding assay revealed that the adhesive affinity of the mutant strain to macrophages
was reduced by 33 % compared to the wild strain. The infection assay showed limited ability of
the mutant strain to multiplication inside the THP-1 cells. The results indicate that LPS plays
an important role in the adhesion process to the host cell, which affects the further course of
infection. The study was supported by the grant NCN 2017/27/B/NZ6/01544.
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The mechanisms of alcohol-induced subclinical endotoxemia states are not fully
understood. While alcohol exposure is the major risk factor for the development of most disorders
of civilization, such as obesity, type 2 diabetes mellitus, etc., following subclinical endotoxemia,
some lifestyle choices can also promote pathogenesis by increasing oxidative stress. On the other
hand, both alcohol- and inflammation-induced production of reactive oxygen species (ROS)
alter cell membrane properties that lead to tissue dysfunction and, subsequently, further ROS
production (Valko et al., 2007; Kurhaluk et al., 2017, 2018; Kurhaluk and Tkachenko, 2020).

Alcohol chronobiology research shows alcohol toxicity is linked with the circadian rhythm
of melatonin production. The hormone produced by the pineal gland is the main regulator of the
24 h (sleep-wake cycle) and seasonal biorhythms. Findings suggest a change in the circadian
status of the organism is induced even after a single ethanol dose (Danel and Touitou, 2004). Age,
alcoholism, and depression are associated with low levels of urinary melatonin (Watterberg et
al., 1992). Therefore, alcoholism can cause a sharp decrease or complete cessation of melatonin
synthesis (Majumdar and Miles, 1987; Schmitz et al., 1996).

The lysosomal system constitutes the major degradative mechanism of the mammalian
cell (Mindell, 2012). Lysosomes are ubiquitous membrane-bound organelles that contain acid
hydrolases, i.e., digestive enzymes responsible for the correct degradation of lysosomal content
(Kirkegaard and Jaatteld, 2009; Watts, 2012; Witek et al., 2014). Lysosomes play a fundamental
role during autophagy, as these organelles fuse with autophagosomes to digest their content and
degrade cellular components, such as damaged cell organelles or misfolded proteins (Roberg
and Ollinger, 1998; Blomgran et al., 2007). Compared to other organs, alcohol accumulates
in the largest amount in brain tissue. Alcohol is eliminated from the brain much more slowly
than from other organs. This suggests alcohol affects the brain and nervous system for a longer
duration of time than other organs. The high concentration of alcohol is also accumulated and
eliminated relatively slowly from other organs and tissues, such as the ovaries, sperm, and
prostate (Cederbaum, 2012; Jung and Namkoong, 2014; Pohanka, 2016).

The ethanol disrupts the process of lysosome assembly in cells; therefore, lysosomes with
a defective membrane are formed as a result of alcohol intoxication (Donohue and Osna, 2003).
A consequence of the synthesis of such lysosomes is the release of proteolytic enzymes and
an imbalance between the activity of proteinases and their endogenous inhibitors. Decreased
effectiveness of the controlling activity of trypsin-like proteinases with endogenous inhibitors
against a background of increasing intensity of proteolysis can lead to irreversible tissue
damage (Koll et al., 2002).This study was performed to assess the activities of lysosomal alanyl
aminopeptidase (AAP) and leucyl aminopeptidase (LAP) in the hepatic tissue of mice with
alcohol-induced toxicity and study the modulated effect of melatonin in the prevention of this
toxicity.
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The animals used in this experiment were 2 to 3-month-old male white mice (Mus
musculus Linnaeus, 1758). 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) at 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) Acute ethanol-induced stress (6 animals), 3) Melatonin treatment + Acute ethanol-
induced stress (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 % 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).
Melatonin was intraperitoneally injected 30 min before ethanol.

Acute alcohol-induced stress was induced by intraperitoneal injection of ethanol in a dose
of 0.75 g per kg b.w. per day. It was diluted from a 95 % (v/v) solution to a concentration of 20 %
(v/v) with physiological saline (0.9 %) and administered as intraperitoneal injections at a dose of
0.75 g per kg b.w. in an injection volume of 4.73 mL per kg b.w. for 10 days of the experiment, as
described by Powers and Chester (2014).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 also immediately removed and weighed.
Briefly, hepatic tissue was excised, weighed, washed in ice-cold buffer, and minced. Minced
tissue was rinsed with cold isolation buffer 0.15 M KCL 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 (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-benzoylamino-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-2naphtylamine in 0.1M PBS buffer was used as a substrate. L-leucyl-2-
naphthyl amine in 0.1M PBS (pH 7.0) buffer was used as a substrate for the determination of
leucyl aminopeptidase activity.

Results of the current study revealed that activities of alanyl aminopeptidase and leucyl
aminopeptidase were significantly increased (by 16.9 %, p < 0.05) in the hepatic tissue of
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mice treated by ethanol. Melatonin administration inhibited the enhanced activities of alanyl
aminopeptidase (by 36.1%, p < 0.05) and leucyl aminopeptidase (by 46 %, p < 0.05). The alanyl
and leucyl aminopeptidase activities in the melatonin-treated group were decreased more than
values obtained in the untreated control group (by 25.36% and 37.3%, p < 0.05, respectively).

A possible mechanism connected with ethanol disruption is the process of assembly of
lysosomes in cells, resulting in alcohol intoxication and the formation of lysosomes with a
defective membrane (Donohue and Osna, 2003). A consequence of the synthesis of such lysosomes
is the release of proteolytic enzymes and the imbalance between the activity of proteinases and
their endogenous inhibitors. In ethanol-induced toxicity, ROS modify the structure of lysosomal
proteases and thereby reduce their activity, which facilitates the passage of proteases into the
cytosol and increases their activity (Lee et al., 2012). This is caused by the peroxidation of
membrane lipids by acetaldehyde and free oxygen radicals generated in this process and the
binding of acetaldehyde to the functional groups of amino acid residues of proteins (Donohue and
Osna, 2003; Li et al., 2014; EI-Mas and Abdel-Rahman, 2019).

Animal studies suggest the initiation of different catabolic pathways depending on the
nature of ethanol exposure. Acute ethanol exposure stimulates autophagy, while chronic exposure
suppresses it. Acute ethanol-induced intoxication causes rapid hepatic polarization in mitochondria
with the oxidation of ethanol in liver cells. This reaction induces superoxide production in
mitochondria (i.e., superoxide burst). During chronic alcohol-induced intoxication, continuously
produced free radicals damage hepatic cellular structures, which finally leads to dysfunction
(Donohue and Thomes, 2014).Inflammation and altered activity of lysosomal enzymes in acute
ethanol-induced poisoning or chronically occurring alcohol-dependent diseases are in most cases
interrelated (Koll et al., 2002). Greater destruction of cell structure and lysosomal enzyme release
was observed in patients with alcohol-related diseases by Milnerowicz and co-workers (2014).

The results indicate that melatonin participates in various defense mechanisms against
ethanol-related oxidative stress by preventing lysosomal enzyme disruption, by inhibiting
enhanced activities of alanyl aminopeptidase and leucyl aminopeptidase, thus reducing the extent
of hepatic damage, mainly in the early phase of ethanol-caused toxicity.

This research has been supported by The Visegrad Fund (Bratislava, Slovak Republic), and
it is cordially appreciated by authors.
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Institute of Biology and Earth Sciences, Pomeranian University in Stupsk, Poland
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Melatonin is a methoxyindole synthesized and secreted principally by the pineal gland,
regulated by the suprachiasmatic nuclei, and entrained to the circadian cycle (Claustrat and Leston,
2015). Melatonin synchronizes central and peripheral oscillators (fetal adrenal gland, pancreas,
liver, kidney, heart, lung, fat, gut, etc.), allowing the temporal organization of biological functions
to circadian rhythms (24-hour cycles) according to periodic environmental changes for adapting
of the individual to the internal and external environments (Tordjman et al., 2017).Melatonin
has an extremely wide range of physiological functions: circadian rhythm synchronization,
thermoregulation and sleep induction, antioxidant effects, immunomodulatory and anti-stress
effects, and regulation in reproductive cycles (Bonnefont-Rousselot and Collin, 2010). It is a
good stabilizer of mitochondrial bioenergetics, which may confer an anti-aging effect and be
protective against the development of several diseases (Carrasco et al., 2015; Paradies et al.,
2017). For example, melatonin exhibits antitumor activities by reducing viability of some cancer
cell lines (Kim et al., 2005; Menéndez-Menéndez et al., 2018).
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At the molecular level, the biological and pharmacological activities of melatonin are
attributed to the inhibition of nuclear factor-kappa beta (NF-«f3), c-Fos overexpression, and down-
regulation of matrix metalloproteinases-3 (MMP-3), which are regulators of pro-inflammatory
and pro-fibrotic cytokines (Habtemariam et al., 2017). The antioxidant properties of melatonin
have been described to occur via two different mechanisms. One of them is the ability of
melatonin to directly scavenge hydroxyl radicals (Kim et al., 2005), which are regarded to be
the most highly reactive forms that can directly damage cell structures, including DNA. Another
mechanism involves the ability of melatonin to reduce oxidative stress by stimulating antioxidant
enzymes (Reiter et al., 2003). The melatonin-miR497 signaling network may provide novel
therapeutic targets for the treatment of hepatic metabolic dysfunction caused by the alcohol-
dependent pathway (Kim et al., 2017).

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
renal tissue of mice treated by melatonin.

The animals used in this experiment were 2 to 3-month-old male white mice (Mus
musculus Linnaeus, 1758). 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) at 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 % 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).

At the end of the trial (10 days), the mice were promptly decapitated. The kidney was also
immediately removed.Briefly, renal tissue was excised, weighed, washed in ice-cold buffer, and
minced. Minced tissue was 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 120 mMKCI, 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 concentration was non-significantly decreased in the melatonin-treated
mice compared to the untreated control group (25.40+ 3.21nmol-mL"'vs28.98+ 2.57nmol-mL",
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decrease by 12.4 %, p > 0.05). The level of aldehydic derivatives of OMP was lower in the
melatonin-treated group compared to the untreated control mice (15.18+0.71 nmol-mL'vs16.57+
1.77 nmol-mL-', decrease by 8.4 %, p > 0.05). Melatonin statistically significant decreased
the level of ketonic derivatives of OMP, i.e. (11.21+ 1.09nmol-mL'vs15.21+ 1.23nmol-mL"!,
decrease by 26.3 %, p > 0.05) compared to the untreated controls.The findings of our study are in
agreement with the known actions of melatonin in relieving kidney tissue oxidative burden, but
also contribute to the understanding of its action by preventing an increase in oxidative stress.
For instance, the findings of Shi and co-workers (2019) suggest melatonin could attenuate renal
ischemia/reperfusion injury in diabetes, possibly through improving silent information regulator
2 associated protein 1 (SIRT1) expression, impaired nuclear factor erythroid 2-related factor 2
(Nrf2)/heme oxygenase-1 (HO-1) signaling.

The therapeutic benefit of melatonin treatment in sleep disorders related to chronic
kidney disease was described in the study of Russcher and co-workers (2012). Furthermore, the
beneficial effect of melatonin on blood pressure alterations in chronic kidney disease states and
the protection of melatonin in oxidative stress and inflammation in renal disorders are explored
(Rahman et al., 2019).The relationship between melatonin and intrarenal renin-angiotensin
system activation indicates the possibility of a new strategy to suppress chronic kidney disease,
which is a risk factor for cardiovascular and end-stage renal diseases (Ohashi et al., 2019).

In addition to well-described actions, melatonin also reportedly chelates transition metals,
which are involved in the Fenton — Haber-Weiss reactions; simultaneously, melatonin reduces the
formation of the devastatingly toxic hydroxyl radical resulting in the reduction of oxidative stress.
Melatonin’s ubiquitous but unequal intracellular distribution, including its high concentrations in
mitochondria, likely aid in its capacity to resist oxidative stress and cellular apoptosis (Reiter et
al., 2016).This is the main reason for the decrease of oxidatively modified proteins in the renal
tissue of mice treated by melatonin.

In conclusion, melatonin administration resulted in the decrease of levels of oxidative stress
biomarkers (TBARS, aldehydic and ketonic derivatives as biomarkers of oxidatively modified
proteins) in the renal tissue of mice treated by melatonin.

This research has been supported by The Visegrad Fund (Bratislava, Slovak Republic), and
it is cordially appreciated by authors.
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Camellia genus belongs to the Theaceae family, found in southern and eastern Asia, from
the Himalayas east to Japan and Indonesia. Green tea (Camellia) has received much attention as
a beverage worldwide during the last few decades due to its various beneficial effects on human
health, including different types of cancer, heart disease, and liver disease, etc. (Chacko et al.,
2010; Bashir et al., 2014). Camellia japonica, native to southern Asia (China, Taiwan, Korea, and
Japan), is mainly used as an ornamental plant due to its colorful flowers presenting over 32,000
recognized cultivars (Savige, 1993; Vela et al., 2013; Pascoa et al., 2019). A thorough literature
survey carried out on C. japonica revealed that this species has been used traditionally in oriental
ethnomedicine for health purposes, such as the treatment of stomach disorders, blood vomiting
and bleeding due to internal and external injury, as well as a tonic and anti-inflammatory agent
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(Yoshikawa et al., 2007; Salinero et al., 2012). The fruits of this plant are used as traditional
phytomedicine for inflammatory and immunomodulatory diseases (Akanda and Park, 2017).
The extract prepared from mature leaves of C. japonica has been widely used as an anti-aging
material in foods and cosmetics (Mizutani and Masaki, 2014).Nevertheless, we can conclude
from the bibliography analyzed that the antioxidant properties have not been comprehensively
investigated among C. japonica cultivars. In the study of Pascoa and co-workers (2019), the
antioxidant profile (total phenolic and flavonoid content and total antioxidant capacity) of 31
C. japonica cultivars leaves was determined and further assessed by near- and mid-infrared
spectroscopy.

It is believed that the accumulation of oxidatively damaged proteins is associated with an
age-related decline in cellular function. Recently, mammalian animal models have been used
to evaluate the levels of these damaged proteins as biomarkers of oxidative stress (Friguet and
Baraibar, 2019; Kampf et al., 2019). The susceptibility of horses to oxidant-induced erythrocyte
damage is demonstrated (Walter et al., 2014). Numerous studies using erythrocytes for
evaluation of the biological effects of medicinal plant extracts in cytotoxicity and toxicity assays
have been published in the recent literature (Figueirédo Junior et al., 2019).In this context, we
have undertaken an attemptto determine the antioxidant activity of six cultivars, i.e. Camellia
Jjaponica ‘Kramer’s Supreme’,’C.M. Wilson’,’La Pace’,’Mrs. Lyman Clarke’, ‘Benikarako’,
‘Fanny Bolis’ plants using the biomarker of oxidative modification of proteins [aldehydic and
ketonic derivatives] in the in vitro equine plasma model. Investigations of this type are indicated
and used for the preliminary in vitro toxicological evaluation of substances with the potential
pharmacological application.

The leaves of Camellia japonica ‘Kramer’s Supreme’,’C.M. Wilson’, ‘La Pace’, ‘Mrs.
Lyman Clarke’, ‘Benikarako’, ‘Fanny Bolis’plants cultivated under glasshouse conditions,
were sampled at M.M. Gryshko National Botanic Garden (Kyiv, Ukraine). Freshly collected
leaves were washed, weighed, crushed, and homogenized in 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.

Eighteen healthy adult horses from the central Pomeranian region in Poland (village
Strzelinko, N54°30°48.0” E16°57°44.9”), aged 8.9+1.3 years old, including 6 Hucul pony, 5
Thoroughbred horses, 2 Anglo-Arabian horses, and 5 horses of unknown breed, were used in
this study. All horses participated in recreational horseback riding. 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 samples were processed for analysis less than 12
h after blood withdrawal. 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 resuspended in 4 mM phosphate buffer (pH 7.4). A volume of 0.1 ml of the plant extracts
was added to 1.9 ml of equine plasma. For positive control, phosphate buffer was used. After
incubating the mixture at 37°C for 60 min with continuous stirring, it was centrifuged at 3,000
rpm for 5 min. Plasma aliquots were used in the study.

To evaluate the protective effects of the extract obtained from leaves of Camellia cultivars
against free radical-induced protein damage in equine plasma, a carbonyl derivatives content of
protein oxidative modification (OMP) assay based on the spectrophotometric measurement of
aldehydic and ketonic derivatives in the plasma 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).

When equine plasma was incubated with extracts obtained from C. japonica cultivars,
the content of aldehydic derivatives of OMP was non-significantly increased. The percent of
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the increase oscillated from 0.2 % (‘Benikarako’) to 2.4 % (‘C.M. Wilson’). Of the six plant
extracts screened, C. japonica ‘La Pace’ exhibited the highest increase of the level of ketonic
derivatives of OMP (by 15.3%, p>0.05). Camellia cultivars ‘C.M. Wilson’, ‘Kramer’s Supreme’,
‘Benikarako’, ‘Mrs. Lyman Clarke’, and ‘Fanny Bolis’ exhibited a non-significant increase of
ketonic derivatives’ level (by 10.8 %, 10.8 %, 7.6 %, 6.6 %, and 6.3 %, p>0.05, respectively).

Some fluctuations in the protein oxidation profile in the plasma across different cultivars
were found. It would be reasonable to suggest that such differences could be related to the plant’s
metabolic state. Moreover, it could be explained by the various genetic background of various
cultivars used in the current study. It is known, that cultivated Camellia japonica has been
domesticated for centuries. In C. japonica, like most other ornamental flowers, the domestication
process has resulted in several types of double flowers characterized by varying degrees and
morphology of excessive petals (Sun et al., 2014). Its remarkable diversity of floral forms imparts
a rich resource for understanding the genetic regulation of floral patterning and forms (Gao et al.,
2005; Sun et al., 2014). Cultivated Camellia contains more than 5 types of double flowers with
distinctive floral forms semi-double, formal-double, anemone, rose or peony doubles, mainly
distinguished by number and arrangement of petals and stamens form (Li et al., 2017).

In conclusion, the content of the aldehydic and ketonic derivatives as a biomarker of
protein oxidation was non-significantly altered after in vitro incubation with extracts obtained
from selected Camellia japonica cultivars. The percent of the increase had oscillated from 0.2 %
(‘Benikarako’) to 2.4 % (‘C.M. Wilson’). Of the six plant extracts screened, C. japonica ‘La
Pace’ exhibited the highest increase of the level of ketonic derivatives of OMP. Cultivars ‘C.M.
Wilson’, ‘Kramer’s Supreme’, ‘Benikarako’, ‘Mrs. Lyman Clarke’, and ‘Fanny Bolis’ exhibited a
non-significant increase in ketonic derivatives’ levels. We attribute the observed differences to the
use of Camellia japonica cultivars with various genetic backgrounds. Moreover, such differences
could be related to the plant’s metabolic state. Overall, our analysis suggests that screening of
Camellia species for other biological activities including antioxidant and anti-inflammatory
activities is essential and may be effective for searching the preventive agents to be used in the
pathogenesis of some metabolic diseases.

This study was carried out during the Scholarship Program supported by The Polish
National Commission for UNESCO in the Department of Zoology and Animal Physiology,
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk (Poland). We thank
The Polish National Commission for UNESCO for supporting our study.
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Hunkevych S., Bihun Yu., Monastyrska S. ANTIOXIDANT PROPERTIES OF SOME
MEDICINAL PLANTS OF THE ASTERACEAE FAMILY. There has been conducted an investi-
gation of the antioxidant properties of some medicinal plants of the Asteraceae family. To char-
acterize the antioxidant properties, the indicators of the enzymatic and non-enzymatic antioxidant
system. When comparing the results, it should be noted that plants Tanacetum vulgare L., Achil-
lea millefolium and Matricaria recutita L. have significant antioxidant properties. This indicates
the expediency of using these plants as natural sources of antioxidants in the cosmetic, pharma-
ceutical and food industries.

Exonoriuna 1 eKOHOMiYHa CHTYyallis BIUIMBAa€ Ha 3MEHIICHHS OIIPHOCTI Ta 3HMKEHHSA
3aXMCHUX (30KpeMa, aHTHOKCHJAHTHOI) CHCTEM JIIOAMHHU. YHACHiIOK IbOr0 B OpraHi3mi
BiZIOyBa€ThCS HAarpOMaPKCHHS BIIBHUX palvKalliB, SIKI aKTHBYIOTh OKHCHIOBAJBHI ITPOLIECH.
Jnst yCyHEeHHs! HeraTHBHOI /i1 BUIBHUX paJfKajiB IIMPOKO BUKOPUCTOBYIOTHCS aHTHOKCHIAHTH.
JlxepenaMy aHTHOKCHIAHTIB MOXYTb OyTH IPHPOAHI a00 CUHTETHYHI PEYOBHHHU. AKTyalbHUM
3aBIaHHSIM OCTAaHHIX POKIB € IMOUIYK HEIIKIJUIMBHX, €(PEKTUBHHUX 1 JIOCTYIMHHX HPUPOIHUX
JDKEepell aHTHOKMCHIOBAYiB 3aMiCTh CHHTETHYHUX. L{Mu pkepenamu € JIikapchKi pOCINHH, SKi
MICTATh y CBOEMY CKJIaJi KOMIUIEKCH (peHONbHHX ((pIaBOHOINM, KaTexXiHM), IOJi(EeHOIBHUX
crnonyk, Bitaminu (C, A, E, K), kaporunu ta minepansHi pedoBunu (Prochazkova, 2011).

OnHiero 3 HalOaraTmMxX 3a KUIBKICTIO BHIIB JIIKAPCHKUX POCIHH € POIUHA Asteraceae.
Cepen TpenCTaBHUKIB POAMHM Asferaceae TpPaIUISIOTBECS BHIM, SIKI XapaKTEPU3YIOThCS
PI3HOMaHITHUM XiMIYHUM CKJIAJIOM 1 IPOSIBIISTFOTh AHTUOKCHUAAHTHI BIACTUBOCTI.

Konnentparist xiaopodiny ¢ y DOCHIIKYBaHHX POCIMHAX KOJNUBA€ThCs B Mexax 0,47—
2,32 mr/n. HaliBuiuii nokasHuk y kBirax Achillea millefolium (2,32+0,193 mr/n.); HaliHWKIMi
y muctkax Arctium lappa L.(0,47 + 0,146 mr/n). Konnenrpauist xaopodiny b y mociimKyBaHuX
pociIHHax KOMMBAETHCS B Mexax 0,55 —2,56 mr/n. HaliBuinuii moka3HUK KOHIEHTpaLil Xsopodiry
b y xBitax Tanacetum vulgare L. — 2,56+0,21 mr/n, HaiiHwkanil y nuctkax Arctium lappa L. —
0,56 = 0,111 mr/n. KoHneHTpaliist KapOTHHOIIIB y AOCIIIKYBaHUX POCIMHAX POAUHU Asteraceae
nepeOyBae B Mexax 2,92 — 20,65 mr/n. HaiiBuii nokasHuku y kBitax Tanacetum vulgare L.
ta Matricaria recutita L. HaliHmk4a KOHIEHTpalis KapOTHHOINIB y JMCTKax Arctium lappa
L. TakuM 4MHOM, cepell POCINH POAWHM Asteraceae HAWHWXYI MOKa3HUKK KOHIIEHTpalii BCix
(POTOCHHTE3YIOUMX IIrMEHTIB CIIOCTEPIraloThCs y JIUCTKAX Arctium lappa L.

Bwmict ackopbinoBoi kucnotu (AK) y nmociipkyBaHMX pOCIMHAaX POAWHH Asteraceae
nepeOyBae MpuONMM3HO Ha onHOMY piBHI. HailBummii BMICT ackopOiHOBOI KHCJIOTH y KBiTax
Tanacetum vulgare L. i cranoButh 2,61+0,22 MKr/Mi, a HaWHWKYHNA — y JUCTKAaxX Arctium
lappa L. — 1,82 + 0,236 MKr/mi1.

Karama3Ha aKTHBHICTh JOCHI/DKYBaHHUX POCIMH KOJNHMBAa€ThCI B Mexax 4855 —
5983,49 mxmonb/n. HailiBuma akTHBHICTH BusIBIEHa Yy KkBitax Achillea  millefolium
(5983,49+49,45 mxmonb/i), a HaitHWK4a — y ucTKax Arctium lappa L.(485,5+1,29 MkMomb/im).
Karanasna aktuBHICTb KBiTiB Tanacetum vulgare L. Ta Matricaria recutita L. € TOCUTh BUCOKOIO.
BcranosneHo, 1m0 nepokcuiazHa akTHBHICTD JOCHTIPKYBaHUX POCIHH € HU3BKOIO 1 KOINBA€ETHCS
B Mexkax 3,2:10°— 19,110 MKMOJIB/T.
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IMopiBHIOIOYM OTpHUMaHi pe3yabTaTH, HEOOXiTHO BII3HAYWTH, IO POCIHHHU Ilanacetum
vulgare L., Achillea millefolium ta Matricaria recutita L. MaroTh 3Ha49HI AHTHOKCHIAHTHI
BIIACTUBOCTI, IIO Ji€ MiJICTaBH 3aCTOCOBYBATH 1X SK IPUPOIHI JUKEpela aHTHOKCHIAHTIB.
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Danko Y., Kobyletska M. RESISTANCE OF MAIZE PLANTS TO SALINIZATION
UNDER EXOGENIC INFLUENCE OF SALICYLIC ACID. The paper presents the results of
the analysis of exogenous influence of salicylic acid on the level of stress resistance of a corn
plant. The stress factor is salinization. Experiments have shown that salicylic acid has a positive
effect on the increase of stress resistance. This effect is evidenced by - growth rates, the dry mass
content, the content of malonic dialdehyde and carotene.

JlocmiIKeHHsST CTIMKOCTI POCIUH J0 CTPECOBHX BILIMBIB HABKOJMIITHBOTO CEPEIOBHUIIA €
OJHI€I0 3 HAMBAXKIIMBINIMX MPOOJIEM Y CydacHii 01010Tii. 3HAHHS MIPUPOAHUX 3aXMCHUX PEAKIin
POCIIMH MOXE JI03BOJINTH €(DEKTHBHO KEPyBaTH HUMH 3 METOIO MiJBHILIECHHS IPOAYKTUBHOCTI
CLUIBCHKOTOCTIONAPCHKUX KYJBTYp. Uepe3 cTpiMKe 3pOCTaHHS YMCEIbHOCTI HACENIEHHS IIOJHS
30UTBITY€THCS MOMUT Ha MPOYKTH XapuyBaHHsI, 30KpeMa, i Ha ClIIbCHKOTOCTIOAAPCHKY MPOAYKIIITO.
st Toro, mo0 3abe3meuuTH MOTPeOU JIOACTBA, HEOOXiTHO 30iMbIIYBaTH MPOMYKTHBHICTH
CUIBCHKOTO TOCIOAPCTBA T4 HAMAraTHCs BUKOPHCTOBYBATH 3€MII, SIKi J0 LILOTO 4acy, Oyiu He
npuaataumu (Komymaes, 2010)

Merta HammMX A0CHTIKEHD — 3’ ICYBAaTH MOXJIUBICTD MiABUIEHHS CTPECOCTIHKOCTI POCIIHH,
30KpeMa, 10 3aCOJIeHHS, 32 YMOB €K30T€HHOI OOpOOKM CaiIMIIOBOIO KHCIOTOW. JlocmigHum
00’ekTOM 00panu pOCIMHU KyKypym3u (Zea mays). KyKypyaza — rojoBHa €HEpreTHYHa Ta
(dypakHa KyJIbTypa y CBIiTi. I3 3arajgpHOTO CBITOBOTO BHPOOHHMIITBA 3€PHA KYKYPYI3d IOHA
60 % BHKOPHCTOBYIOTH Ha KOpPM TBapHHaM, MOHAX 25 % — SIK Xap4oBUIl MPOAYKT, a peIITa
15 % nna nmpomucioBoi nepepoOKu i BUPOOHHUIITBA OIii, IYKpPY, KPOXMAIIO, CIHPTY, ITIIOKO3U
(Mycienko B.B., 2015). JocmimkeHHs GopMyBaHHs CTPECOCTIHKOCTI POCIUH 10 3aCOJCHHS €
Jy’Ke aKTyaJbHUM, OCKUTbKH OJIM3BKO 5,7 MIIH Ta CUTbCHKOTOCIIONAPCHKUX 3€MENb € HaJAMIpHO
3aCOJICHMMH. 33 IPOTHO3MH €KCIIEPTIB, TUIOIIA 3aCOJICHUX IPYHTIB y 2050 polti MoXe TOCATHYTH
17 miH ra (Icaenkos, 2012).

Jnst mpoBeneHHST MOCHTIAIB MONEPEeTHBO 3aMOYYBadM HACIHHS KyKypyI3d B PO3YHHI
camimuioBoi kuciotu (0,05 mM) mpotsrom 3 rom. [Iis TOpiBHSHHS KOHTPOJIBHE HACIHHS
3aMOYyBaj B IUCTUIbOBaHii Boi. HaciHHs mpopolryBaiu B TEPMOCTaTi, a Ha 5-Ty 700y pocTy
repecapKyBald Ha BOJHE CEpEJOBHINA Y TAKMX BapiaHTax: |. JUCTHILOBaHA BoJAa (KOHTPOJD);
2. NaCl (0,1 M); 3. NaCl (0,22 M). 3a A0IOMOrOI0 WX MAaHIMYIAIIA MH MOICTIOBAIN Pi3HI
CTYIIEHI 3aCOJICHOCTi, SIKIi € CTPECOBMM YWHHHKOM JJIsi POCIWH, Ta 3AaTHICTh CANIIHMIOBOL
KHCJIOTH ITiABHIIYBATH CTPECOCTIHKICTh pociuH. J[yist BusHaueHHs BIunBy caminmiary 1 NaCl na
POCIIMHM BH3HAYaIU MOP(POMETPUYHI MTOKa3HUKH, Macy CyXOi pe4OBHUHHU, aKTHBHICTH IPOIECIB
nepekrucHoro okucieHHs mimiaiB ([TOJI) 3a yTBopeHHsSM ManoHOBOrO auanpaeriny (MJIA),
Ta BMICTY KapOTUHY. YCi JOCTiDKEHHS MPOBOIMIM HA Kadenpi ¢izionorii Ta ekosorii pociuH
JIbBIBCBKOTO HAIlIOHAILHOTO YHiBepcHTeTy iMeHi IBama ®paHka. Y pesyibraTi MpoBEIEeHUX
JIOCJTIIPKEHh MOYKHA 3pOOMTH TaKi BUCHOBKHU. 3acoiieHHs y koHueHTpamisx 0,1 M ta 0,22 M
CIPUYMHIOBAJIO 3MEHIIEHHS MOP(OMETPUYHUX TTAPAMETPIB, 3MEHIICHHS BMICTY CYX0i peYOBUHU
1 3poctanHs BMicTy TBK— akTUBHUX MPOIYKTIB y KOPEHSX i MaroHax POCIHH KYKYPYI3H, IO
cBiqunuth npo aktuBaniro [10JI 3a BBy cTpecopa. [Tonepeans o6poOka HACIHHS KYKYpPYI3H
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CANIIMIOBOI0 KUCIIOTOI TocialmoBana eQeKT iHriOyBaHHS POCTY KOPEHIB i MTaroHIB POCIHH
Ta CIPUYMHIOBAJIA 3POCTaHHS MacH CyXoi PEYOBMHH B OpraHax POCIHMH 332 YMOB 3aCOJICHHS.
OO0poOka HaCiHHS CAaJIIMIIOBOI0 KHCJIOTOIO CIPHYMHIOBaNa 3HIKeHHS piBHA TBK-akTuBHUX
NPOAYKTIB Y TKAaHWHAX JOCIIKYBaHUX POCIIUH 3a JIil 3aCONEHHS, 1110 CBIYUTH PO 3MEHIICHHS
IHTCHCHBHOCTI TIEPEKHUCHOTO OKHCHEHHS JIMiAiB 32 muX yMmoB. CaJimmioBa KHCJIOTa CHpHUsIIA
HarpoOMaKEHHIO KAPOTHHY Yy ITarOHax POCIIHH 3a Jii 3aCOJICHHS.

Kaumap O., Koonnenbka M.
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CUCTEMY POCJIMH KYKYPY 13U 3A YMOB 3ACOJIEHHS
Jlvgiecokuii Hayionanvhuti ynisepcumem imeni leana Opanka
eyn. I pyuescokozo 4, m. Jlveis, 79005, Yrpaina
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Kachmar O., Kobyletska M. EFFECT OF SALICYLIC ACID ON THE PHOTOSYN-
THETIC SYSTEM OF MAIZE PLANTS. The study of molecular mechanisms of plant resis-
tance 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. There is a
tendency to decrease the content of chlorophyll with increasing concentration of NaCl. As the
stressor concentration increased, a decrease in the ratio of chlorophyll a and b was observed, due
to an increase in the percentage of chlorophyll b. Also with increasing concentration of NaCl
found an increase in carotenoids. There is a tendency to increase the content of pheophytins with
increasing concentration of NaCl. However, in variants with the use of SA such changes were
not observed.

3a BIIMBY 3a0pyIHCHHS JOBKILISA Ta 3MIH IHIIHX €KOJIOTTYHHX YHHHHUKIB MOTIPIIFIHCS
yMOBH (pyHKIIIOHYBaHHS pocinH. HepallioHalsHUi BIUIHB JIOAMHU Ha HABKOJIUIIIHE CEPEIOBHIIE
YacToO MPHU3BOIUTH 10 HEraTMBHUX Herepen0auyBaHUX HACII/KIB, OJHUM 3 SKHUX € 3aCOJICHHS,
sKe CHPUYMHIOE po3maja OuIKiB, 3MiHY CKJIQJy KIITHHHUX MeMOpaH 1 (yHKIIOHYyBaHHS
¢dorocunTeTyHOro amapary (Makeesa Ta iH., 2013). JloCHiKEHHS MOJEKYISIPHUX
MEXaHi3MiB CTIHKOCTI POCIIMH 10 CTPECOBUX BILIHBIB HABKOJHIIHBOTO CEPEIOBHINA € OIHIEIO
3 HaWBaKJIMBIMIMX MPOONEM y CydacHIH eKClepuMeHTalbHIi Oiojorii pocnuH. Onniero 3
KJIFOYOBHX PEaKIliil POCIUH Ha JII10 CTPECOBUX (PAKTOPIB JIOBKIIUIS € 3MiHa BMICTY (piTOTOPMOHIB,
SIKi BIZIIrPalOTh BAXIMBY (YHKIIIO B POCTOBHX, MOP(OTreHETHYHHX 1 aIallTUBHUX Tpoliecax. J{o
TaKWX CHOJYK HaleKuTh camimiosa kuciora (CK), sika, Oyayun eHIOTCHHAM (ITOTOPMOHOM,
Oepe yuacTh y (hOpMyBaHHI CTIHKOCTI POCIHH 10 OIOTHYHHX 1 abiOTMYHUX CTpecopiB. BoHa
3aJlisiHA Y peryjsiii MpoeciB JUXaHHs, PyXy MPOIUXiB, (poTocHHTE3y, IPOPOCTAHHS HACIHHS,
BILUIMBAE Ha PICT KOPEHIB, JIUCTKIB, MIBUAKICTh TO3PiBaHHS IJIOMIB, BUKIUKAE CrielU(idHI 3MiHH
B aHATOMIiuHIi OyIOBI JHCTKA Ta XJIOPOILUIACTOBUX CTPYKTypax. Beranosneno, mo CK BruinBae
Ha TeHepyBaHHs akTUBHHUX (GopMm okcureHy (ADO), akTHBHICT (pEepMEHTIB aHTHOKCHIIAHTHOI
cucremu. [lepebynoBu mMeraboi3my, 3ymosieHi CK, MaroTh BakJIuBe 3HAYCHHS IS aganTarlii
POCIIHH JI0 MOJANBIINX CTPECOBUX HaBaHTaxeHb (MameHko Ta iH., 2010).

Meroto Haioi poO6oTH Oyno BH3HAUUTH BMICT MITMEHTIB Y POCIMHAX KYKYpYIA3W 3a il
3aCOJICHHS Ta CaJIMIOBOI KucaoTH. O0’€KTOM MOCIIKeHD CIyryBaja Kykypyasza (Zea mays
L.) copty 3axkapmnarceka >k0BTa 3yOOBHIHA, BUPOIICHA METOIOM BOHOI KynbsTypH. IlonepenHso
HACiHHsI 3aMOYyBaJH Y BOAI (KOHTPOJb) Ta po3uuHi caminmioBoi kucioru (0,05 MM) (nocumin)
YIPOMOBXK 3 TroJ, MOTIM MPOPOIILYBAIN 32 3arajibHONMPHHHATOI MeToaukow. Crepiny HaciHHs
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NPOPOLIYBaJHM B TEPMOCTATi, a Ha 4-Ty 100y MPOPOCTKH MepecauKyBald y CKISHI MOCYIHHH.
Pocmuan BupomryBamum Ha BomHHX po3umHax NaCl (0,1M; 0,22M). KoHTponbHI poCTUHH
BUPOIIIyBAJIM Ha JUCTHILOBaHi Boxi. Mop(hoMeTpHyHi MOKa3HUKH BU3HAYAJIH 33 CTAHAAPTHUMU
MeTonaMu. BMicT GOTOCHHTETHYHUX TIrMeHTiB 1 (peoiTHHIB BU3HAYAIH POTOKOIOPUMETPHUIHO.
VYei eKCHepUMEHTH 3AIHCHIOBAIM Yy TpPUKpPAaTHIA HOBTOPHOCTI, pPE3yJbTaTH OIPalibOBaHO
CTaTUCTHYHO.

AHami3yloun naHi IOCIHiIKeHb, BCTAHOBWIIH, IO 31 30LIBIICHHAM KOHICHTpAmMii coi
JOBXMHU KOPEHIB Ta IAaroHIB 3MeHIIyBaiucs. HaiHkdi pesynbraté Oynu 3adikcoBaHi y
IPyIi MPOPOCTKIB KyKypyI3H, A€ UL 3aMOYyBaHHS BHKOPHUCTOBYBAJHM BOIY, a K cyOcTpar —
0,22 M Bomauii po3und NaCl. CrioBiTBHEHHS POCTY OpTaHiB 32 YMOB COIBOBOTO CTPECy MOXKeE
Oytu crpuunHeHe OaratbMa (hakropamu. Hampukiman, CIOBUTBHEHHSIM POCTY 1 MOAUTY KIIITHH
MEpHUCTeMH depe3 iHri0yBaHHs iIXHBOTO METa0O0Mi3MYy i 3MiHH y CTPYKTYypi KIiTHHHOI cTiHKH (Fan
L. et al, 2004). BaxxnuBe 3Ha4eHHS IS KUTTEISIIBHOCTI POCIHH BilIirpaloTh (POTOCHHTE3YIOUi
mirmeHTH. CamMe TOMy MU BUPILIIITA JOCITIIUTH, SIK 3MIHIOETBCS IXHII BMICT Y POCIHH KyKypyI3H
3a mii 3aconeHHs. [IpocTeXyeTbes TEHACHINIS 3MEHIICHHS BMICTY XJIOPOQUTIB 31 3pOCTaHHIM
xonneHTpaii NaCl. Bmict ximopodiny a, skuii € 0CHOBHUM ITITMEHTOM XJIOPOILIACTIB, SHIKY€THCS
31 3pocranHsaM koHIeHTpamnii NaCl. 3Minu BMicT Xiopodinxy b Oyau iCTOTHIMH TUTBKH y BapiaHTi
BBy 0,22 M NaCl. I3 mocmieHHSM KOHIIGHTpamii CTpecopa CIIOCTepiraal 3MEHIICHHS
CHIBBiZHOIIEHHS XJIOPO(DITiB a Ta b, YHACIINOK 3pOCTaHHS BiICOTKOBOTO BMICTY XJiopodimy b.
Taxox 3a 3poctanss koHueHTparnii NaCl BcraHoBHIN 30UIbIIEHHS BMIiCTy KapoTHHOINiB. Taki
pe3yNbTaTi MOYKHA TIOSICHUTH TMPOTEKTOpHOK (yHKIiEro kaporuHoiniB (Tepek Ta iH., 2011;
®exera, 2011). 3pocTaHHs KOHIIEHTpALlii YEPBOHUX 1 KOBTHX ITITMEHTIB BiJirpae 3aXUCHY POJb,
3amobiraroun potookucHeHH!O XIopodiry. CK cripuarmHioBana 3011pIIEHAS BMICTY KAPOTHHOITIB.
[IpocTexyeThest TEHACHIIIS 3pOCTaHHS BMICTY (eodiTHHIB 31 30impmeHHsIM KoHIeHTparii NaCl.
[Ipote y BapianTax i3 3actocyBanHsM CK Taki 3MiHH He CIIOCTEpiraiucs.

Buxonsuu 3 pe3ynbsrariB IOCHiIKEHb, MOXKHA 3pOOHMTH BHCHOBOK, Mo CK mo3uTuBHO
BIUIMBa€ HAa BCi KOMITOHEHTH IIIrMEHTHOTO amapary, 3MEHIIYIOYd yTBOPEHHS (eoQiTHHIB i
30UIBITyIOYH KOHIEHTpamito kKapotuHOimiB. Otxke, CK Mae cTpecrnpoTeKTOpHUI BIUIMB Ha
(OTOCHHTETUYHHH amapar POCIUH 32 Jii 3aCOJICHHS.

Jaxosuu M., Knenau I'.
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Liahovych M., Klepach H. PHYTOTOXICITY ASSESSMENT OF CHROME CITRATE
NANOPARTICLES USING ALLIUM-testro. Nanoparticles chrome citrate are the latest nano-
products, the physical properties and biological effects of which are actively studied. Research of
the phytotoxicity of chromium citrate nanoparticles on plant morphogenesis and determination
of biologically favorable concentrations of this substance to the plant test object Allim cepa is
relevant for crop production as a potential component of phytopreparations - biostimulators of
plant growth and development.

Hanouactunku xpom rurpary (HXI]) € HOBOKO CIONYKOIO, TPOXYKTOM HAHOTEXHOJIOTIH,
OTpUMaHi  epo3iiiHO-BHOYXOBOIO HaHOTeXHONOrielo 3a MerogoMm Karurynenka-Kocinosa
(Kocinos,2008). Po3poOHHKH METOAY CHHTE3y HAHOYACTHHOK IMTPATIB ECEHI[aIbHUX
€JIEMEHTIB BBOKAIOTB, 1110 OTPUMAaHI HUIMH CHOJIYKH € €KOJIOTIYHO O€3MeYHUMH, HETOKCUYHUMH 1
MEePCIIEKTUBHUMU J0 3aCTOCYBaHHS Y pocaMHHUITBI (MuTtpyxa, 2012). HXI] MmoxHa momaBaTu
JI0 KOMITOHEHTH IpernapariB-0i0CTUMYIISATOPIB POCTY POCIIHUH SIK JPKepes1o 30arauyeHHs pOCIUHHOL
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CHPOBHHH XPOMOM Y OiOJIOTIYHO NOCTYNHIN Ta Oe3nmeuHiit popmi Iy 3T0pOB’° S Ta XapIyBaHHS.
BusnaueHHs 0i0NOTiYHO CHpUATIMBUX Ta (iTOTOKCcHYHHX KoHIeHTpariin HXI[ crocoBHO
MopdoreHesy pOCIMH € BaKJIMBHM Uil HONAJbLIOTO iX 3aCTOCYBAHHS Y arpoTEXHOJOTIsX.
BaxxnmBuM eTanom Ha IUIAXY BIIPOBAJUKEHb HOBUX IIPENapaTiB y BUPOOHULTBO € IMPOBEACHHS
KOMIUIEKCY JIOCHI/DKeHb, sKi Iepen0ayaloTh BHBUCHHS IXHIX TOKCHYHHMX BIACTHBOCTEH 3a
JIOTIOMOTOI0 CTaHIAPTHUX TeCT-CHCTeM i TecT-00’ekTiB (TpaxrenOepr, 2016). 3amns omiHKH
6iomoriunoi aktmBHOCTI HXI] Gyno Bukopucrano Allium-tect (Fiskesjo, 1997). OcranHiii €
IOIMPOKO BHU3HAHUM METOIOM Oi0TECTyBaHHS OIIIHKA TOKCHYHOCTI / HETOKCHYHOCTI CIIONYK,
o0 PEKOMEHIYETHCS BITUYM3HSHUMHU EKCIepTaMd Ta MiKHapOIHOIO KOMICIEIO 13 3aXHCTY BiX
MyTareHHUX i KaHmeporeHHux cronyk (Tpaxrenoepr, 2016).

Mertoro nmocmimkxeHHst € 3’sicyBaté Oionmoriunuii BB HXI] pisHHX KOHIIEHTpAIiit
Ha POCTOBY aKTHBHICTh TecT-00’ekTa y Allium-tecti. JlochmimKeHO pOCTOBY aKTHBHICTH Ta
MOp(hOJIOTIUHI MOKa3HUKH KOPIiHIIB IUOYIHH A. cepa, BupomeHnx y posunHax HXI] y miama3oHi
xoHneHTpanii Bix 0,01 no 10,0 mr/n. BeTanoseHo, mo po3unan HX1 y niana3oHi KOHIEHTpaIii
0,01-0,05 Mr/n He BHKJIMKAIOTh 3MIiHH TYpPreCUEHINl, KoIbopy Ta (HOopMH KiHYHKIB KOPIHIIIB
nuOynHH TecT-00’ekTa. POCTOBa aKTHBHICTH KOPIHIIB A. cepa NOCTOBIPHO HE BiAPI3HAETHCA
TOPIBHSHO 3 KOHTpoOJeM Ta mociigauMu Bapiantamu. Otox, HXI] y miamazoni 0,01-0,05 mr/n
(iToTokCcHIHOCTI He crpuuuHAIOTE. Pisens Tonmepantnocti (IT,) xopinuis tmbymun 4. cepa
JI0 3a3HAYCHUX KOHICHTpAIiil HAaHOYACTHHOK € BHCOKHM i cTtaHOBUTH 80,84 % Ta 92,81 %,
BinnoBigHO. Bumi xormnentpanii HXL] cipuyauHAIOTH BHINI PiBHI QITOTOKCHIHOCTI. 30KpeMa,
y miama3oHi koHIeHTparii Bix 0,05 mo 0,10 Mr/n 9uHATH GITOTOKCHYHY Iif0 CEPEIHBOTO PiBHS,
y nmiama3zoHi xkoHmeHTpaniit Bix 0,10 mo 0,50 mr/m — Bume cepennrsoro pieHs, Bix 0,50 mo 1,00
MT/JI — BUCOKOTO PiBHS CTOCOBHO POCTOBOI aKTHBHOCTI KOPiHIIB mUOYIHH 4. cepa. Y miamnazoHi
xonneHTpaniit HXI] Big 5 mo 10 Mr/m — pocTy KOpiHIIB MUOYIHH A. cepa HE CIIOCTEPITaeThCA:
3aMiCTh HUX € TOHKi KOPOTKiI KOpPEHEBi BOJOCKH, SKi JIETKO BiAAaJarOTh Bif IEHIS [HOYIMHH
micis motuky. Otox, HXI] 3 KoHIIEHTpaIli€ro 5 MI/1 i BHIIE, COPUIHHSIOTH (ITOTOKCHYHICTD
MakcuManbHOTO (~100) piBHS CTOCOBHO POCTOBOI aKTUBHOCTI TecT-00’€kTa A. cepa.

MIkoponan O., Pomaniok H.
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Shkoropad O., Romanyuk N. DROUGHT TOLERANCE OF SPRING WHEAT IN
TERMS OF TOTAL PROTEIN AND PROLINE CONTENT. Wheat is one of the most important
cereals in the world, which serves as an important source of food for humans. In many parts of
the world, drought has a serious impact on wheat growth and yield. To cope with drought stress,
most higher plants accumulate various compatible solutes — proteins, betains, amino acids, sug-
ars, etc. The aim of the work was to assess the drought tolerance of eight different varieties of
spring wheat in terms of the total protein and proline contents at the early stages of growth in the
vegetation experiment and to compare these results with the previously determined indexes of
leaf water status.

[MineHuIs - oHa 3 HAHBAKIIUBIIINX 3€PHOBUX KYJBTYD Y BCbOMY CBITi, Ha SIKy ITPUIAJIAE
20 % Big 3araabHOI KUTBKOCTI Kayiopiit 1 OukiB y partioni jroauan (Schmidt, 2020). TIpore y
0araThOX perioHax CBITY IIOCyXa HEraTHMBHO BILTMBAE HA PICT 1 BpOXKaWHICTH ITi€l KyasTypH (Igrejas,
2020). [lns mofonaHHs Jii MOCYXOBOTO CTPECY OLTBIIICTh BUIIMX POCIMH HArPOMAKYIOTh Pi3Hi
ocMoJiTH — Oinky, OeTainu, aminokucnory, iykpu (Hou, 2021; Li, 2021). MeToro Hamoi po6oTu
OyJ10 OI[IHUTH MOCYXOCTIMKICTh PI3HUX COPTIB IMIICHUIII SIPOi 32 MOKa3HUKAMH 3arajbHOTO BMICTY
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OisTka Ta MPOJIiHY MiCIIs BIJHOBIEHHS TONKBY HA PaHHIX eTalax pOCTy B YMOBAX BETETAIiIHHOTO
EKCIICPUMEHTY.

Y poboti BuKopuctano 8 copriB mmeHuni spoi: [lamsaka, Ceittana, Etion, [3ombnaa,
Paiiny>xna (MwupoHiBcbkuid iHCTHTYT mmeHumi iMeHi B. M. Pemecma), TomikoBceka, Yamo,
Cnagmaa (IectutyT pocnuuHHMnTBa iMeri B. . ¥Op’esa). BupiBasaHi 32 po3mipom 3-1000Bi
IIPOPOCTKH BHPOIIYBAJIN y BEreTallifHUX TOpIIMKax, 3allOBHEHUX IIEPIiTOM, y Terumii. s
TiPKUBJICHHST BUKOPHUCTOBYBaiH po3unH Xormanaa-ApHona (Hoagland, 1938). YMoBu mocyxu
CTBOPIOBAJIM MPUIIMHAIOUH MOJHB 3-THKHEBUX POCIIHH JI0 TOSBH Bi3yalbHUX O3HAK B’STHEHHS,
IICJIA 9OTO TOJHB BiAHOBMOBANH. KiTbKiCHHMIA BMICT OiNka Ta MpOJIHY BH3HAYaIH Y JIHCTKAX
TPETHOTO SIPYCY Yepe3 THKACHB Micis BiTHOBICHHS NonuBy. CriekTpodoToMeTpryHe BU3HAYECHHS
3araibHOi KUNBKOCTI Oinka 3mificHroBamu 3a MeTomoM bpendopma, mpomiHy — 32 MeTOmOM
Maxponocona ({onrosa, 2008).

HaiiBumnii BmicT 0inka, B mepepaxyHKy Ha Macy CHUpOi PEY4OBHHH, BHSBICHO Y JIMCTKAX
TIIIICHHUTII CePeIHBO MOCYXOCTIHKUX copTiB PaifmyxHa, ['onikoBchka, CanimmHa, SKi IONepeIHbO
BH3HAYWIIH 32 TOKa3HUKaMU BogHOTO pexkumy (IlIkoponan Ta in., 2020). Y TUCTKAaX pOCIHUH COPTY
[NansHKA, 9yTIMBOTO A0 HECTadi BOJIOTH, PiBeHb Oika OyB HaiHIDKYMM. BomHowac HHM3BKUIA
BMICT OiTKa Ta BHCOKHH BMICT MpOJIiHY, BaXXJIMBOTO KIITHHHOTO OCMOIIITA, CIIOCTEpIrain y
POCIHH MOCYXOCTIHKOTO copTy Yazmo, Mo y3TromKyeThCsl 3 BHCOKMMH 3HAUCHHSIMH MOKa3HHKIB
BOJIOYTPUMHO] 37JaTHOCTI, BU3HAUEHIMH ITOTIEPEIHBO. TaKoK BUCOKHI BMICT IPOJiHY 1 Oinka OyB
BUSIBIICHHH y JTMCTKAX MiueHnni copty Cragmuaa. Hu3pKuid BMICT IPOJTiHY BUSBIICHO Y JINCTKAX
coptiB [3ompaa Ta CBiTiana. Y pocimH MOCYXOCTiHKOro copTy ETiom Takoxk BHSABIEHO HU3BKHN
BMICT TIPOJIiHY, III0 BKa3y€e Ha WMOBIPHICTh ICHYBaHHS IiHIIMX MEXaHi3MiB CTIHKOCTi abo X Ha
3MATHICTH O MIBHAKUX aJaNTaliiHAIX epeOyIoB 3271 BiTHOBICHHS METa00i3MY.

OTXe, y3aragbHIOIOUM IIOTIEPEIHBO OTPHMaHi JdaHI IMOJO POCTOBUX ITOKA3HHKIB,
MIOKA3HUKIB BOXHOTO PEXHMMY POCINH, MOXKEMO MPHITYCTUTH, IO MOCYXOCTIMKICTh MIIEHUIII
c. Yago 4acTKOBO BH3HAYCHA BHCOKHM BMICTOM IIPOINiHY; copTiB PaiimyxHa i [omikoBceka —
BHCOKHM BMicTOM Oinka. BomHOYac BHCOKI IMOKa3HUKH 3arallbHOTO BMICTY Oilka i TpoJiHy B
nucTkax copry ChnaamuHa, 9y TIIMBOTO 10 Ail MOCYXH — pe3yabTaT HU3bKOTO BIIHOCHOTO BMICTY
BOJIOTH Yy IMX opraHax. [IopiBHSHO HU3BKWI BMICT IMPONiHY Ta Oika B JIMCTKaX OUIBIIOCTI
CTIMKHX COpTIiB BXKE depe3 TIKICHB IICIs BiIHOBICHHS IOJHUBY MOXe OyTH 3yMOBJIICHHH came
BHCOKOIO aJalTAIlIfHOIO TUTACTHYHICTIO OOMiHY PEYOBHH, a TAKOXK BICOKUM PiBHEM OBOJHEHOCTI
TKaHHH, a OT’KE, aKTUBHIMH TIPOLIECAMH POCTY.

Aprtum X., FOkim B., Kienau I.

OLIIHKA BIOJIOT'TYHOT O BITJIMBY HAHOYACTHUHOK KOBAJIBT LIUTPATY
HA POCTOBY TA ITPOJII®EPATUBHY AKTUBHICTb
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JIpoeobuyvruil depoicagnuti nedazoiunuil yHisepcumem imeni leana @panka
syn. Llesuenxa, 23, m. [pocobuu, 82100, YVxpaina
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Yartvm K., Yukish V., Klepach H. ASSESSMENT OF OF BIOLOGICAL INFLUENCE
OF COBALT CITRATE NANOPARTICLES ON GROWTH AND PROLIFERATIVE ACTIV-
ITY ALLIUM CEPA AS A TEST-OBJECT. Nanoparticles cobalt citrate are the latest nanoprod-
ucts, the biological effects of which are actively studied to plants. Research of the phytotoxicity
and cytotoxicity of cobalt citrate nanoparticles to plant morphogenesis and determination of bio-
logically favorable concentrations of this substance is relevant for crop production as a potential
component of phytopreparations — biostimulators of plant growth and development.

Jo mepeniky HOBOCHHTE30BaHMX HAHOYACTHHOK METOJAaMH aKBATEXHOJIOTIH HajexaTh
LUTPaTH OIOTEHHUX METAJIB, sIKI MOXKYTh BUKOPUCTOBYBATHUCH Y CAJIBHUIITBI Ta POCIMHHUIITBI
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s migsuineHHs BpoxkaitHocTi (Kocinos, 2009). Cepen HUX HaHOYaCTWHKH KOOAJBT ITUTPATY
(HKII), sxi MICTATP BaXKJIHMBHHA Ui HOPMAaJbHOTO Iepediry MopdoreHeTHIHHX IIpoleciB
pocnuH eceHtianbHUi Metan (MakpymuH, 2006). BogHOuac HAHOYACTHHKH, TIOPSI i3 BUCOKOIO
010JIOTIYHOI0 aKTHBHICTIO, MOXYTb OyTH # TOKCHYHMMH CTOCOBHO POCIHH MOPIBHSHO 3i
3BHYAlHIMH MIKpOYacTKaMH, iHAYKYIOUYH Yy HHAX 3MiHH Ha OPTaHi3MEHOMY, KIITHHHOMY Ta
MoneKyIsipHOMY piBHAX (Uekman, 2011). 3ammns omiaku 6ionorigHoro BruuBy HKII, oTprmanux
epo3iifHO-BHOYX0BOIO HaHOTeXHoJorier 3a MerogoM Karmurynenka-KocinoBa (Kocinos, 2008),
oyno 3actocoBaHo Allium-tect (Fiskesjo, 1997). OcTanHili € MUPOKO BU3HAHHM METOIOM
OiloTecTyBaHHS OLIHKK TOKCHYHOCTI crionyk (Tpaxrenoepr, 2016).

Mertoro nmocmimkeHHs € omiHUTH Oionoriunmi BB HKI] pisHWX KOHIEHTpamii Ha
pocToBy Ta mpoidepaTHBHY aKTUBHICTH Allium cepa sk TecT-00’€kTa. Y poOOTI BUKOpHCTaHI
HKII TOB “Hanomarepianu i HaHotexHojorii” (M. KuiB) 3 xornenTpamiero 3 r/m. Korrpoxem
ciyryBaina quctmiboBana Bona. Posuman HKI] roryBanmm Ha nuctuinsoBaHiil Bomi. TecT-00’ekToM
ciyryBanu MuOynmuHu A. cepa copty Stuttgarter Riesen. BiomoridHWI BIUIMB PO3YHHIB Pi3HUX
xonueHTpaniit HKI] Bu3znavamm y mogudixosanomy Bapianti Allium-tecty (Ilpoxoposa, 2001).

Hocnimkerno MmopdoiorigHi Ta MoppOMETpHUYHI O3HAKW KOpIiHIB IHOymuH A. cepa,
BupomieHnx y pozunHax HKI B gianazoni korneHTpanii Bix 0,25 10 20,0 mr/n. BecranosneHo, 1mo
po3uman HX1] y miamazoni xoHmeHTpamiit 0,25-2,50 Mr/m1 He BUKJIMKAIOTh 3MiHH TyprecleHIIil,
KOIBOPY Ta (pOpMHU KiHYMKIB KOPIHIIB HMHOYIMH TeCT-00’€KkTy. PocTOBa aKTHBHICTH KOpIHIIIB
A. cepa MOCTOBIPHO HE BiIPi3HACTLCA MOPIBHAHO 3 KOHTPOJEM: piBeHb (itoTokcnanocti (IFT,)
BiICYTHiH, a ingexc TonepantHocti (IT,) xopinuiB mnbynuna A. cepa € BUCOKHM i CTaHOBUTH
94,64-98,57 %. Otox, HX1] y 3a3HaueHoMy niana3oHi konnentpanii HXL] girotokcndanocti He
cnpuanHAoTh. OnHak, akBapo3unHu HXL] 3a xormnentpamnii 5,00 MI/1 CIpHYUHSIOTE BUCOKHA
piBEHB TOKCHIHOCTI (IFT%:79 %), a 3a KOHIIEHTpAIlill 7,5 MI/1 i BUIIIe — MaKCUMaTbHUH (IFT%:SO—
92 %). Y miama3oni xornenTpanit HXI] Bix 7,5 o 20 Mr/m — pocty KopiHLiB nuOymHuH A. cepa
HE CIIOCTEPIraeThCs, 3aMiCTh HUX Bi3yali3yIOThCS TOHKI KOPOTEHBKI (10 3-5 MM) KopeHenonioHi
BOJIOCKH, 5IKi JIETKO BiAMAIAFOTh MICIIS TOTUKY O ITUOYIINHI.

IIpomideparnBHa aKTHBHICTP MEPUCTEMH KOPIHIB HUOYTHH A. cepa, BUPOIIECHUX Y
po3unnax HKII y niamazoni koHneHTpamiii Big 0,25 mo 2,50 Mr/i, € HopManbHOW. MIiTOTHYIHATH] 1
¢aszHi (mpo-, MeTa-, aHa- i TenodaszHi) iHAEKCH TOCTOBIPHO HE BiIPi3HAIOTHCS BiJ KOHTPOIBHUX
moka3HuKiB. [{uto- i mitorokcnuna mist BimcytHs. HKI 3a xonmentpamiit 2,50 mr/m i Bumie
CTIPUYMHSIOTH IUTOTOKCHYHY JIiF0 BUCOKOTO PiBHS (=80 %), mopyuryroun nepedir ocHOBHUX (a3
MITO3Y.

Makar O., 'Kavulych Y., 'Patsula O., 'Terek O.,’Kuzniar A.,
*Kozlovskyy V.,'Romanyuk N.
BACTERIAL ENDOPHYTES AND MICROELEMENTS IN SPRING WHEAT GRAIN

Ivan Franko National University of Lviv

4, Hrushevsky St., 79005 Lviv, Ukraine

’The John Paul II Catholic University of Lublin, Institute of Biological Sciences
11, Konstantynow St., 20-708, Lublin, Poland
SInstitute of Ecology of the Carpathians NAS of Ukraine
4, Kozelnytska St., 79026 Lviv, Ukraine
e-mail: orysia.makar@Inu.edu.ua

Micronutrient malnutrition belongs to the most serious nutritional disorders, particularly
in the areas where calories intake confined mostly by staple cereals (Welch et al., 1999; WHO,
2006). There is a serious mineral deficiency particularly for Iron [Fe], Zinc [Zn] and Copper [Cu]
in human diet worldwide and in Ukraine too. Micronutrient malnutrition is often considered as
‘hidden hunger’, and is among the most serious nutritional disorders in the world (Murgia et al.,
2012; WHO, 2006; Cakmak, 2008). The content of micronutrients in plant products depends
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on the mineral concentration in the soil, soil pH, climate conditions, agronomic management
practices as well as the ability of plants to transport these elements into harvested parts (Ramzan
et al., 2020)

Microbe-based technologies, including bacterial endophytes, are gaining importance for
improving soil properties, enhancing yield and for biofortification of plant organs with various
nutrients (Kumar and Hyde 2004; Pimentel et al., 2011). The application of micronutrients also
changes the soil microbiome (Wolinska et al., 2014). On the other hand, the micronutrients
concentration in wheat grains to the great extent depends on rhizosphere microorganisms and
endophytes (Kumar and Hyde 2004; Pimentel et al., 2011, Wolinska et al., 2017). Researchers
have indicated the presence of one or more types of endophytes in every single plant studied to date
(Strobel and Daisy, 2003). In recent studies, endophytes have been shown to have an important
role in promoting plant growth and yield, rich sources of phytohormones, suppressing pathogens,
removing contaminants, solubilizing phosphate or contributing to nitrogen assimilation (Singh
et al. 2017, Hallmann et al., 2006; Johnson et al., 2004; Rodriguez et al., 2008). Such ability
could be considered as a novel strategy to mitigate the repercussions of global climate change
on agricultural crops and arable lands. In particular, beneficial wheat microbial strains could
be considered as a sustainable tool not only for improving the yield, but for obtaining better
micronutrient quality of wheat grains (Rehman et al., 2018).

The aim goal of this work was to isolate and identify grain endophytic bacteria from four
spring wheat varieties (Oksamyt myronivs’kyi, Struna myronivs’ka, Dubravka (7. aestivum)
and Holikovs’ka (7. turgidum subsp. dicoccum)) grown in the field condition under low
microelements bioavailability, soil pH 7.15, and investigate their potential relation with the
grain yield and concentration of Fe, Zn and Cu in grains. We hypothesized that some wheat grain
bacterial endophytes can be used to promote wheat growth and improve micronutrient content in
grains, that is an important food security concern for the future.

Using an interactive tool Blast and NCBI database, we were able to identify all isolates
at the genera level on the basis 16S rRNA gene. The studied strains belonged to 6 genera
involving Staphylococcus, Pantoea, Sphingobium, Bacillus, Kosakonia and Micrococcus.
All isolated bacterial strains demonstrated the ability to synthesize indole related compounds
(IRCs) during in vitro growth in the presence of L-tryptophan, which is generally considered as
an IAA precursor (probably dependent pathway of tryptophan). Quantification through intensity
of synthesis showed maximum IRCs production by two different strains Pantoea sp. U.MO2
and U.MO3 at all timepoints of the experiment (168 h) this strains were isolated from var.
Oksamyt myronivs’kyi and Bacillus sp. U.H2 isolated from Holikovska grains. The highest GY
was recorded for the bread variety Oksamyt myronivs’kyi (63.26 qt-ha'). We observed significant
differences in micronutrient concentrations between studied wheat varieties. The genotype with
the highest average Fe and Cu bioconcentration value in grains was the variety Dubravka, emmer
Holikovs’ka have been characterized by the highest grain concentration of Zn.

Presented results provide novel insight into the associations among the grain endophytic
bacteria, Fe, Zn, Cu concentrations, and grain yield in the 7. aestivum and T. turgidum subsp.
dicoccum spring wheat varieties under limited bioavailability of these microelements in the field.
High yielding Dubravka and Oksamyt myronivs’kyi bread varieties accumulated more Fe, as
well as Cu and Zn, in grains when grown under natural micronutrient deficiency environment
on Chernozem carbonate soil with high content of organic matter. The obtained data suggest that
grains of studied varieties are internally associated with a community of bacteria some of which
have potential to be used as PGP inoculants for microelements biofortification purposes.

This work was supported by the Visegrad Fund, Visegrad Scholarship grant number
51810815 and partially supported by the CRDF-Global grant, Project OISE 16-62755-0.
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Tyvoniuk K., Melnyk O., Bodnar L., Horbulinska S. COMPARATIVE CHARACTER-
ISTIC OF THE GENOTOXIC EFFECT OF ETOL CORPORATION’S FLAVORINGS AND
SPICES MATTER ON THE EMBRYOGENESIS OF DROSOPHILA MELANOGASTER AND
THE MERISTEM OF ALLIUM CEPA ROOTS. Comparative analysis of food flavorings “Khrin
08003”, “Kari 080617, “Sousep 02965, “Scopex 08144” genotoxic effects on the induction of
dominant lethal mutations in the Drosophila’s embryogenesis and chromosomal aberrations in
meristem cells of onion roots was conducted. A weak mutagenic effect was detected at certain
concentrations of flavorings.

B opranizm mroauHM 3 DKeo Ta Bojow notpamisie 1o 70% mKiuMBUX pedoBUH. [0
HUX BiJTHOCSTBH CHOJIYKH, 1[0 YTBOPIOIOTHCS B MPOLECI epepoOKH Ta KyJIiHapHOi 00poOKH Txki,
MECTUIMM, Xap4oBi 100aBku Ta iH. OCOOJMBY yBary cepeil XapyoBUX J100aBOK CTAHOBIISTH
apoOMaTH3aTOpPH — PEYOBHHH, SIKi IMIJACWIIOIOTH CMaK Ta apoMaTr TOTOBOTO NpPOXYKTy. BoHu
NepeBaKHO OaraTOKOMIOHEHTHI, IXHI CKJIaJOBI HE 3aBXKIU € Oe3NeYHHMH JUIS JIIOJHHU.
Cepen KOMIIOHEHTIB BiZIOMi CKJIJIOBI 3 XPOHIYHOIO ab0 rOCTPOI0 TOKCHYHICTIO, 3 MyTareHHOIO
aKTHBHICTIO, 3 TEpaTOreHHUMH Ta TOHAJOTPONHUMH edekramu. JlaHa poOOTa NpHCBsUEHA
BUSIBJIICHHIO MOJKJIMBOi M€HOTOKCHYHOI i AESKUX apoMaTH3aTOpiB-IIPSHOLIIB CHUHTETHYHOTO
TTOXO/PKEHHSI.

IIpu nmocnmimKeHHI Ha TECT-CHCTEMI MEPUCTEMHHUX KIITHH KOpiHIIB Allium cepa
apoMatuzatopa “Xpin 08003 BusiBIIEHO iIHAYKYBaHHS XpPOMOCOMHUX I1aTOJIOTIH JIMIIIE ITPH 1031,
30unbiIeHoi y 10 pa3is Bix 1060Boi. [Ipu aHai31 JOCIIAHUX KOHIEGHTpALil 1aHOT0 apOMaTH3aTopa
B TECTi HA JOMIHAHTHI JIeTanbHiI MyTallii y Drosophila melanogaster (JJIM) crnoctepiraioch
He3HayHe 301JIbLICHHS KUIBKOCTI HE3aIUTJHEHHX si€lb. [IpHYMHOI0 MOSBU HE3aIUTiAHEHUX
sIEb MOXYTh OyTH (Di310JIOTIYHI TOIIKO/DKEHHS CIIepMAaTo30iliB Ta/a00 3HWKEHHS CTaTeBOl
aKTHBHOCTI caMIiB. BUsBIEHO TakoX 3pOCTaHHS YacTOTH IOSIBU aHa-TEIO(PAa3HUX aHOMAJTIH
XpOMOCOM 3 BHKOpUCTaHHAM apomaruzatopa “Kapi 08061“ y A.cepa: npu necsTHKpatHiii
KOHLIEHTPALi1 BiZICOTOK CTaHOBUB 4,7% BigHOCHO KOHTpOo 1,5%. Tect JIJIM npu gociimkeHHi
JJAHOTO apoMaTH3aTopa I0Ka3aB He3HAUHE ITi/IBUILCHHS [TOKa3HUKIB KOHTPOJIO — B OCHOBHOMY
1Ie CTOCYBAJIOCS ITOSIBY Mi3HIX eMOpioHaIbHUX JieTaseld. Lle Moxxe BinOyBaTHcs 3aBasKU nediluTy
XPOMOCOMHOT'0 MaTepiairy B reHoMi a00 3a paxyHOK pi3HOMaHITHHX MOIIKO/KEHb, SIKi TPU3BOSTH
no mpoueciB perurikanii. Ilpu mociimpkeHHi po3umHIB apomarn3atopiB “Caycen 02965 Ta
“Cromexc 08144 BusiBiiena 36inpmena yacrtora JIJIM nHa 3-5% 3anexxHo BiJ KOHIEHTpALii.
[HayKyBaHHS XpPOMOCOMHHUX aOepaliid 3a Iii JaHHX apoOMaTH3aTOPIB CIOCTEPIrajoch JIMIIE
IIpU JOCII/DKEHH] JECSITUKpaTHUX KoHueHTpauid. Cepeln aHOManid XpoOMOCOM HaWvacTiie
3ycTpidaJiich XpOMOCOMHI MOCTH, JieJIeliiHi ()parMeHTH Ta MOOANHOKI JUIIEHTPUKH.
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