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AOCNIAXEHHA MOKA3HUKIB OKCUOATUBHOIO CTPECY B HUPKAX
CTATEBOHE3PINUX WYPIB 3 NrINEPFOMOLUCTEIHEMIEIO

FinepzomoyucmeiHemiss y dimeli Moxe po3eueamucsi Hac/sli0ok 2eHemuyHux Oeghekmie, eHOOKPUHHUX aHomMarnil abo 3a
ennuey xap4oeux YuHHukie. [lideuweHul pieeHb 20MoyucmeiHy egaxaembcsi haKmopoM PU3UKY Npoz2pecyeaHHs XPOHI4HOT xeo-
po6u Hupok. Memotro po6omu 6ynio docnidumu nokasHUKU OKCuGamueHOo20 Cmpecy 8 20Mo2eHami HUPOK cmamegoHe3pinux wy-
pie y koHmponi ma 3a 2inep2omoyucmeiHemii. Bys10 suzHa4eHO KOHYeHmpauyiro eiGHO8/1eHO20 Ma OKUCHEHO20 2J/1IymamioHie, ak-
mueHicmb cynepokcudducMymasu, kamaJsia3u ma cuHmasu okcudy azomy. Modenb 2inepzomoyucmeiHemii eidmeoproeanu Ha
OOHOMICSIYHUX Wypax-caMysix, SIKUX ympumyeanu Ha cmaHGapmHOMYy pauyioHi eieapito. [ocnidHil 2pyni e HympiwHbLOWITYHKO80
eeodusiu D,L-mionakmoH 2omoyucmeiHy 2iopoxsopudy Ha 1 %-My po34uHi Kpoxmasito 8 003i 200 m2/k2 Macu mina oQuH pa3 Ha
0doby ynpodoex eocbMu musHie. KoHmponbHil epyni meapuH yeodunu gidnoegidHuli 06'em 1 %-20 po3yuHy kpoxmastro. KoHyeH-
mpadujiro 6inka eusHayanu 3a Memodom bpedghopd. AkmusHicmb cynepokcudoucMymasu, kKamasia3u ma cuHmasu okcudy azomy
8U3Hay4aJiu criekmpogomomMempu4HoO, KOHYyeHmpauyiro 8i0HO8/1eHO20 ma OKUCHEHO20 2J1ymamioHy — ¢hsilyopoMempuyHUM Memo-
dom. YcmaHoerseHo, wio 3a 2inep2oMoyucmeiHemii 8i06yeanockb 3HUXEHHS1 KOHUeHmpauii 8i0Hoe/1eHo20 a1ymamioHy, aKmueHo-
cmi cynepokcudducMymasu, Kamasaasu ma cuHmasu okcudy azomy Ha mii nideuu,eHHs1 KOHYeHmMpauyii OKUCHeHO20 2/1ymamioHy
8 20MoO2eHami HUPOK cmameeoHe3pinux wypie. OmpumaHi pedynbsmamu ceid4amb NpPo me, W0 PO38UMOK OKCUOamueHO20
cmpecy 8 HUPKax cmameeoHe3pinux wypie mae nodi6Hy meHAeHUito i3 MPOYecoM y cmameeo3pifniux meapuH, ornucaHum y jime-
pamypi. 3HUXXeHHs1 KOHUeHmpauii ei0Hoe/1eH020 271ymamioHy U akmueHocmi ghepMeHmMie aHMUOKcUGaHMHO20 3axXucmy MOXymb

yKazyeamu Ha pO36UmOoK amoJsio2iyHux npoyecie y HUPKax.

Knroyosei cnoea: einepezomoyucmeiHemisi, 2rymamioH, cynepokcudducmymasa, kamarsa3a, HUpPKU.

Bctyn. XBopo6GU HUPOK Pi3HOr0 MOXOOKEHHSI XapakTe-
pU3YIOTECA TSHXKKUM nepebirom i BUCOKOK neTtanbHicTio. 3a
OCTaHHi pOKM YacToTa HWPKOBMX NaTonorii, a ocobnueo
OCTaHHbOI CTagii — XPOHIYHOI HUPKOBOI HEAOCTATHOCTI, 3Ha-
YHo 3pocna [1]. Baxnuee micue y po3BUTKy NaTOmMOriA HAPOK
3arimae rinepromouucteiHemia (ML), ska BUHMKae B pe-
3ynbTaTi nopylweHb MeTaboniaMmy CipkOBMICHOI aMiHOKMC-
notu romouucteidy (M), WwWo € NnpomMiXkHMM NPOAYKTOM ne-
peTBOPEHHS METIOHIHY Ha LMCTeiH [2].

MowmwupeHrictb MLl y nauieHTiB i3 XpOHiYHO XBOPOOOIO
HUpok (XXH) y pasu nepeBuLLye 3aranbHONONynNAUinHy, Ha-
BiTb NPW NOYATKOBIV ANCKYHKLIT HUPOK, @ KOHLEHTpaLis ro-
MOLIMCTEIHY MOXe [ocAraTv Oy>Ke BUCOKOro piBHS y ocib 3
BMPaXEHNMM MOPYLUEHHAMW (PYHKLIOHANbHOro CTaHy op-
raHa, ocobnmBO y XBOpUX, SIKi OTPUMYIOTb 3aMiCHY HUPKOBY
Tepanito [3]. MexaHiamun, Aki nexatb B OCHOBI TOKCUYHOCTI
roMOLMCTEIHY, BKMOYaOTb OKCUAATUBHWUIA CTPEC, MOLLKO-
mxeHHs OHK, TiontoBaHHS Ta roMouMCTe HINtOBaHHSA Binkis,
LLIO 3anycKalTb anonTo3 Ta eKCaUTOTOKCUYHICTL [4].

HasBHa B niTepaTypHux Oepenax iHcpopmauis cBig-
YUTb NPO Te, L0 HUPKK BigirpatoTb OCHOBHY POJfib Y KMiPEHCI
romouncTeidy [5]. Takox Oeski aBTOpU 3asHa4yarTb, LIO
KOHLIeHTpaLisi BKa3aHO! aMiHOKUCMOTU NiABULLYETLCS B Mipy
nopyLUeHHst YHKLUiT HUPOK, NPY LbOMY B MaLjieHTiB cnocTe-
piraeTbCA PE3NCTEHTHICTb 40 3BMYaNHMX 3acobiB Ans 3HU-
XEHHS piBHSA romoumcTeiny [5, 6].

PiBeHb romouuncTeiHy B KpPOBI i B Cedi MOXe pi3ko 3poc-
TaTh Npn roMouUMCTEIHYpIi — piagkicHIn xBopobi, Wo nepeaa-
€TbCH Y cnafok. BoHa € npuunHoto 3mMiH B ogHoMy abo Kinb-
KOX reHax. Y CcTpakgarouoi Bid roMouncTeinypii niognHm do-
pMyeTbCA AedekTHUN DepMEHT, AKUN He A03BOMSE 3AiNc-
HIOBaTW PO3LLENMEHHS METIOHIHY. Yepes Le B opraHiami Ha-
KOMMYYOTbCS FOMOLMCTEIH Ta MeTIoHIH [7]. Oitn, ski Hapo-
OXYIOTBCS 3 FOMOLIMCTETHYPIEID, Yepes Kinbka PoKiB MOXYTb
MaTh i3nYHi Baam Ta pusMK BUHUKHEHHS Tpombo3sy 11 aTe-
pocCKneposy, WO MOXe NpU3BECTU A0 paHHIX cepueBo-
CYyOVIHHMX 3axBOploBaHb. [Moganblunii po3BUTOK XBOpoOU
3arpoxye 3aTpMMKO PO3yMOBOr0O PO3BUTKY, BiAXWUITEHHAMN
B NoBeAiHui Ta eninencieto [8].

Ha cborofHilwHi geHb BiAoMO, WO NiABULLEHUI piBEHb
rOMOLMCTEIHY MOXe CnpuATM PO3BUTKY OKCUOATUBHOIO
CTPECY, 3HKYHOUM aKTUBHICTb aHTUOKCUAAHTHOI cuctemu [9).
OKUCHI edeKTn rineproMoLMcTeiHEMIT ONOCEPEKOBYHOTb
YTBOPEHHS aHiOHHOTO pajvKkana Cynepokcuay B peakuisx i3
KCaHTMHOkcuaasow abo He3B'azaHow eHgoTenianbHo
CMHTa3010 OKCUAY a30Ty, CPUSIFOTb 3HMXKEHHIO perynsii aH-
TUOKCUOAHTHUX (PEPMEHTIB i BUCHAXEHHIO MNyry BHYTPILL-
HbOKNITUHHOrO rnyTaTioHy [10, 11].

OKcuaaTVBHUIA CTPEC € OOHUM i3 MEXaHi3MiB, KU BU-
KnvKae eHpoTenianbHe MOLUKOAXEHHS Ta eHgoTenianbHy
auncdyHkuito. Mpu OKMCHEHHI cynbdriapunbHoi rpynm ML yT-
BOPIOKOTBCA aKTUBHI (POPMU KUCHIO, BKIOYAKOYMN aHIOHHUNI
paaukan cynepokcugy (O%) Ta nepekuc BogHto (H20z2), siki,
K BBaXkaloTb, i BignoBigaloTb 3a eHpoTenianbHy TOKCUY-
HicTb 'L [12], a TakoX aKkTMBI3ylOTb NpoLLecy NepekUcHoOro
OKMCHeHHS ninigis i 3ananbHy Bignosiab [13]. Y npucyTHOCTI
okeugy asoty (NO) aHioH cynepokcugy moxe copmyBaTu
NOTY>XHWIM okcuaaHT nepokeuHiTput (OONO") [14].

Xoya Ha CbOrofHi iCHylTb OaHi Wwoao poboTn cuctemm
rnyTaTioHy W aHTUOKCUAAHTHUX hePMEHTIB Npu rinepromo-
umucTeiHeMii, NpoTe BOHM MaloTb CynepeydniMBuin Xxapakrep, a
NMOKa3HWKN OKCMOATMBHOIO CTPECY Ha BiATBOPEHUX MOAENAX
nepeBaXkHO JOCHIAXEHi y KpOBi CTaTeBO3PINMX TBapUH.

OTxe, MeTolo HaLwoi po6oTK Byno 4OCNIANTM NOKA3HUKM
OKCUAATUBHOIO CTpecy B romMoreHaTi HUpOK CTaTeBOHEe3pi-
NUX LWYpIB Y KOHTPONI Ta 3a rineproMoumcTeiHeMii.

Matepianu i meToau. [locnigxeHHa npoBogMnu 3a 3a-
ranbHMMKU MnpaBunamm Ta MiKHapOAHUMK BioeTUYHMMM
npvHUMNamMmn €BponencbKoi KOHBEHLLIT NPO OXOPOHY XpebeT-
HWX TBaPWH, SIKi BAKOPUCTOBYIOTLCS AN JOCNIOHMX Ta iHLIMX
HaykoBux Uinen (Ctpacbypr, ®paHuisa, 1986), 3aranbHo-
€TUYHMMU MpUHLMNaMK1, 3aTBepaxeHnmu lMepumm Haujio-
HanbHWM KOHFpecoMm YkpaiHu 3 nuTaHb 6ioeTukn (BepeceHb
2001 p.). OgHOMICAYHMX LWypiB-CaMLiB pO3NOAINAny Ha ABi
rpynu: KOHTporb i gocnig. Mogenb XpoHidHOI rinepromoumc-
TeiHeMmil CTBOpIOBanu LWMASXOM BHYTPILUHBOLLYHKOBOIO
BBeAeHHss D,L-TionakToH romouucTeiHy rigpoxnopuagy
(Acros Organics, Itania) Ha 1 %-My PO34uHi KPOXMarnio B

© CepbiH A., CTtpenkoBa K., KoBanb T., XapuyeHko O., AHapinuyk T., 2022
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£o3i 200 mr/kr Macu Tina o4uH pa3 Ha Joby BNpPoAOBX BO-
CbMW TWXHIB [15]. KOHTpOnbHWI rpyni TBapuH BBOAUNY BiA-
nosigHui o6'em 1 %-ro po3unHy kpoxmanio. TBapuH B1BO-
OVMW 3 eKCNepuMeHTy MeToAOoM AMcrokadii LWWnHMX Xpeb-
uiB. 'oMoreHaT HMPOK OTPMMYBanu 3aranbHOMPUAHATUM
meTogom [16]. KoHueHTpauito 6inka y 3paskax BU3Ha4yanu 3a
metoaom Bpeadopa [17].

Bwmict BigHoBneHoro rnytaTtioHy (GSH) Ta OKMCHEHOro
rnyTaTioHy (GSSG) Bu3Ha4anu ryopomMeTpuyHO, 3 BUKO-
puctaHHaM opTodTanesoro anbgerigy [8]. KoHueHTpauito
rNyTaTioHiB BU3Ha4Yanu 3a kanibpyBanbHUMK rpadikamu.
AKTUBHICTb kaTanasu BM3Ha4vanu 3a KifbKiCTio yTBOPEHOro
CTifikoro 3abapBrieHOro KOMMJIIEKCY CONern MonibaeHy 3 He-
3pyNHOBaHNM MepokcuaoM BoaHk y npobi [18]. Cynepok-
cunpgancmytasHy (CO[l) akTUBHICTb OuiHOBanu mMeTooom 3
BMKOPUCTAHHSAM HITPOCUHbOro TeTpasonito [19]. BusHa-
YEHHS1 aKTMBHOCTI CUHTa3M OKCMAY a30Ty NPOBOAWIN METO-
OOM, afanToBaHUM ANS CneKTpodOTOMETPUYHOTO BUMIpIO-
BaHHsi, 3a HakonuyeHHsMm L-uutpynivy [20, 21]. CtaTtuc-
TUYHY 06pOoOKy OTpMMaHWX pesynbTaTiB NPOBOAWMM 3a [0-
NMOMOrold METOAIB BapiauinHOI CTaTUCTUKM Ta Kopensuin-
HOro aHarni3y 3 BUKOPUCTaHHSIM KOMM'toTepHOI nporpamu Mi-
crosoft Excel. MigpaxoByBanu nokasHuku cepeaHboi apund-
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meTuyHoi (M), cepenHbOi KBagpaTuyHOI nomunku (m). Me-
peBipKy rinoTe3n HopMasnbHOro po3noAiny BuGIpKM MPOBO-
ounu  3a ponomoroto  Kputepito  Lanipo — Binka. 3a
BiQNOBIAHOCTI BMOIPKN KpUTEPIIM HOPMasibHOro po3noginy
[OCTOBIpPHICTb BigMiHHOCTEN Mix BUBGipkaMu BU3Ha4anu 3a
ponomoroto kputepito CtblogeHTa (t). 3a HeBignoBiAHOCTI
BMOIpKM KpUTEPIM HOpMarnbHOro PO3MOAiNYy AOCTOBIPHICTb
BigMiHHOCTEN MiX BMOipKamMu BM3HaA4anM 3a AOMOMOrOH
KpuTepito ManHa — YiTHi (U). [locToBipHMMK BBaXanu no-
KasHuku npu p<0,05.

Pe3ynbTaTtu gocnigxeHHs Ta ix o6roBopeHHsA. Bax-
nMBMM (haKkTOPOM, Bif, SIKOrO 3anexunTb KOHLEHTpauis Binb-
HWUX pagvKaniB B OpraHiami, € koonepaTnBHa poboTa aHTuo-
KCUAAHTHUX CUCTEM, SIKi PEFYMIOITL PiBEHb aKTUBHUX hOPM
KUCHI0. AHTMOKCUAAHTHa cucTema rnyTaTioHy CKnaaaeTbes
i3 rnyTaTioHy, rnyTaTioHpeaykTasu, rmyTaTioHnepokcuaasu
Ta rnyTaTtioHTpaHcgepasn. Cuctema rnyTaTtioHy 3B'A3y€ Bi-
NbHi pagukanu, BiAHOBMIOE Nepokcmau, o 3anobirae pos-
BWTKY BinbHOpaguKanbHUX MPOLIECIB.

Hamu 6yno gocnigpkeHo BMICT BifHOBEHOMO M OKUCHE-
HOrO rNyTaTioOHy B rOMOreHaTi HUPOK OAHOMICAYHUX LLYPIB SK
Yy KOHTpONi, TaK i 3a rinepromouuncreiHemii (puc. 1).

- x
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Puc. 1. KoHueHTpauis BigHoBneHoro (A) Ta okucHeHoro (B) rmyTatioHy B roMoreHaTi HAPOK LUypiB
i3 rinepromouucTeiHeMieto (n = 8)

MpumiTka* — p < 0,05 WOAO KOHTPOTHO.

BcTtaHoBnEHO, WO KOHLIEHTpaLis BigHOBMNEHOroO rnyTa-
TiOHy 3a rinepromouucTeiHemii 3HmxyBanack Ha 20 %, a
OKWCHEHOro rnyTaTioHy — nigsuilysanace Ha 33 % nopis-
HSIHO 3 KOHTPOSIbHUMUY 3HAYEHHSMM.

KnitTnHHni nyn rnytaTioHy ¢opMmyeTbca B pesynbrari
OMHaMivHOi piBHOBary npoueciB biocuHTe3y, aerpagadii,
Mi>KOpPraHHOro nepeposnoainy i TpaHCcnopTy, OKUCHO-BIQHO-
BHUMX NEPETBOPEHb i peakLii KoH'torauii 3 enekTpodinbHUMK
crnonykamu. 3HWXKEHHsI BMiCTY BiZHOBMEHOrO rnyTaTioHy Hu-
)KYe MoKa3HWKIB HOPMU MoXe BYTU iHOUKATOPOM NOPYLLEHHS
KNITUHHOIO pefoKc-cTatycy [22].

IHakTMBaLis rnyTaTiOHOBOI aHTMOKCWAAHTHOI cuUcTeMm
3aXUCTY € OOHWM i3 MEXaHi3MiB BNBY rOMOLMCTEIHY Ha eH-
potenin [23]. Kpim 3HWKEeHHA akTUBHOCTi BHYTPILUHBLOKNITUH-
HOI rnyTaTioHNepoKcnaasn, rOMOLMCTEIH 3HAYHO 3HUXKYE i
OKMCHO-BIJHOBHY piBHOBary TioNiB CYAWHHUX KNITWH. Y Ta-
KuiA crnocib po3BMBaETbCS BiAHOCHA HEOOCTaTHICTb Kocybc-
TpaTy ANns eHAoTenianbHOro 3axXuCTy Bif NPOAYKTIB BiflbHO-
paavkanbHoro metaboniamy ML [14].

Mpun pocnigxeHHi koHueHTpauii GSH y neviHui ctateso-
3pinux LypiB i3 rinepromouucTeiHeMieto, Aka BUKNMKaHa ae-
diunTom BiTamiHy B6, noka3aHo 3HWXKEHHS nokasHuka. MNpu
LLbOMY CrocTepiranoch nigBULLEHHSA PiBHA MariOHOBOrO Aia-
nbAerigy “ akTMBHOCTI FNyTaTiOHpeaoyKTasn, a TakoX 3HU-
XXEHHS aKTUBHOCTI rnyTaTtioHnepokcugasu [24]. Mig uvac
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HLWKMX JochigXeHb YCTaHOBMEHOo, WO 3a rineproMouncTtei-
HeMii BinOyBanock NiABULLEHHS BMICTY TOMOLIMCTEIHY Ta Lu-
CTeiHy i 3HWXKEHHS PiBHS rigporeH cynbaigy B CUpoBaTLi KPOBI
camuiB i caMok LypiB [25]. depMeHT uucTaTioHiH-y-niasa Bi-
firpae knwo4oBy ponb Yy Aecynbdypauii L-uncteiny, Tomy
3HVKEHHS eKCMpecii LMCTaTiOHiIH-Y-nia3u MoXe CNpUYMHUTI
3HWXKEHHS PIBHSA LMCTEIHY, IMyTaTioHy, TaypuHy Ta CipKOBO-
[OHI0 Y KNniTHax [26]. JTiobGow Ta cniBaBTOpK, aHani3yruu ni-
TepaTypHi AaHi BigTBOpPeHUX Modernen eHgoTenianeHol au-
CyHKUIT 3 rineproMouuncTeiHeMieto in vivo Ta in vitro, gin-
LU BMCHOBKY, LLO rryTaTioHNnepokcuaasa Moxe 6yTu knio-
YOBOIO MILLEHHIO LLKIAMMBOrO BMMAMBY rOMOLUCTEIHY [27].

OTxXe, 3HMKEHHS BMICTY BiAHOBNEHOrO rMyTaTioOHy y CTa-
TEBOHE3PINMX LLYypIB i3 rinepromouucTeiHeMiero Moxe G6yTu
06yMOBIieHe NopyLUEHHsIM poboTU Ak (hepMEHTIB rnyTaTio-
HOBOI cUCTEMMU, TakK i hepMeHTIB Aecynbdypauii LMcTeiny.

Kpim nopyweHHss poboTu aHTMOKCUAAHTHOI cucTemm
rnyTaTioHy, OKCUAATUBHUIA CTPEC, CNPUYUHEHNIA FTOMOLIMCTE-
THOM, MOXE BUKINNKATN 3MiHWU aKTUBHOCTI KIITUHHUX aHTUOK-
CUOAHTHUX hbepMeHTIB, 30Kpema cyrnepokcuaaucmyTasu Ta
kaTanaswu [28].

Hamu 6yno gocnigxeHo aktusHicte CO[l i katanasu B
roMmoreHaTi HAPOK OAHOMICAYHUX LLYPIB SK Y KOHTPOSI, TaK i
3a rineproMmoumcTeiHemii (Tabn. 1).
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Ta6nuys 1. AKTUBHICTb CynepoKCcMaAUCMYyTasu Ta KaTanasu y romoreHaTi HUPOK LypiB
i3 rinepromouucreiHemieto (n=8)

Moka3Huk KoHTponb lFinepromouucrteiHemis
CynepokcupaucmyTasa, 4,34+0,217 2,52+0,126*
yM. od./xB*Mr Binka
Katanasa, 0,07+0,004 0,05£0,003*
MKMOTb/XB*Mr Binka

Mpumitka * — p < 0,05 WoOA0 KOHTPOIIO.

Y xopi gocnimkeHb Oyno BCTAHOBIEHO, LLO aKTUBHICTb
cynepookcuaancmyTasn Ta Katanasu 3a rinepromoumcrei-
HeMii 3HkyBanack Ha 42 1a 30 %, BignoBigHO, NOPIBHSAHO 3
KOHTPONbHUMW 3HAYEHHSIMMN.

3HmxeHHs akTuBHocTi COJl moxe GyTv noBs'A3aHe 3 nia-
BULLEHHAM KOHLIeHTpaLii nepokcuay BoAHIO Ta iHaKTMBaLieto
depMeHTy. YTBOPEHHS HaanuLKy OKUCHEHUX MeTaboniTie
BUKNuKkae iHridysaHHa CO[l akuenTopamu enekTpoHis [29].
BHWKEHHS aKTMBHOCTI KaTanasu, sik Beaxkae MintoH [30],
MOXe OyTu MoB'sA3aHe 3 TMM, L0 roMoUMCTEIH Gesnocepen-
HbO MNpurHivye posnag H202 kaTanasor LUNSXOM NepeTBo-
peHHsA dpepMeHTY Ha HeaKTuBHY popMmy. ICHye rinoTesa, Lo
FOMOLIMCTEIH NErko ayTOOKUCHIOETLCS 3 YTBOPEHHSIM FOMO-
LUMCTEIH-3MiLLaHNX AnCynbdiaiB i TIONakTOHY rOMOLUUCTEIHY.
Mpy OKMCHEHHI CynbadriapUNBEHUX rPYN reHepyrTLCA cynepo-
kema aHioH (07) abo nepokena BogHio (H202), siki, BnacHe, i
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MKMOJIb LMTPYMiHY/XB*Mr Ginka

KOHTPOmb

BM3HAYaKThb LMTOTOKCUMYHICTb roMouncTeiHy [31]. 3HMKEHHs
0OMiHY roMOUMCTEIHY, HA3bKUIA BMICT aHTUOKCUAAHTIB 3MiHI0-
t0Tb HanaHc Mk NPOAYKLIE BiNbHWUX pagukanis Ta ix HEenT-
panisauieto, Wo npu3BoauTb A0 3HWXKEHHS piBHA NO, 36inb-
LUYHOYM MOLLKOPKEHHS CYAMHHOIO eHAOTENI.

lNnepromouncTeiHeMis MOXe CRAPUYMHUTUA  aKTUBHE
YTBOPEHHS CYNEepoKCUMAY 3a PaxyHOK MOCUMEHHS rroMepy-
NSpHOT dinbTpauii, Mogynauii TpaHCNOPTY PIAWHW 1 enekT-
poniTiB, KOpekuii yHKUii HUPOK Yy BiAMOBIOb Ha Ait0 YLUKO-
pKyBanbHoro dgaktopa [32]. 3a ymoB natonorii came Ook-
cvAay a30Ty HamnexXxuTb MPoBigHa porib Y PO3BUTKY i Nporpe-
cyBaHHi Hedpocknepoay [33].

Mwu gocnigxyBanu akTUBHICTb CMHTa3M okcuay asoTy B
romoreHaTi HUPOK OHOMICSIYHUX LLYPIB SIK Y KOHTPOSIi, TaK i
3a rinepromoumcTeiHemii (puc. 2).

- *

rinepromouucTeiHemis

Puc. 2. AKTUBHICTb 3aranbHOI CUHTa3u OKCMAy a30Ty B FOMOreHaTi HUPOK LypiB
i3 rinepromouucTeiHeMicto (n = 8)

Mpumitka * — p < 0,05 WoA0 KOHTPONIO.

BcTaHoBneHO, WO akTMBHICTb (DEPMEHTY 3HWMXYyBanacb
3a rinepromoumcTeiHemii Ha 20 % NOPIBHAHO 3 KOHTPOfb-
HUMM NOKa3HWKaMMU.

[NoTeHUirHi MexaHi3aMn, 3a JOMOMOro SIKUX MiaBuLLe-
HWA piBEHb FOMOUMCTEIHY B NnasMi KpoBi BUKMMKAE 3HU-
KeHHs1 6iogoCTYNHOCTI okcmay asoTy, BKM4YalTb po3'ed-
HaHHSA aKTUBHOCTI CMHTa3M OKCuAy asoTy Ta iHribyBaHHSA Ok-
CMAY a30Ty OKCMAATMBHUM CTPECOM i PO3BUTOK XPOHIYHOMO
3ananeHHs.

P03BUTOK rocTpoi Ta XPOHIYHOI eHaoTeniansHoi gucdy-
HKUiT 3a [TL] BUSIBNEHO 5K B eKCNEPUMEHTI Ha TBapuHax, Tak
i B ntoanHu [14]. Benukoro 3Ha4veHHs cepen MexaHiamiB po-
3BUTKY eHAoTenianbHOI AMcdyHKUiT HagatoTb Bnnmey ML Ha
meTaboniam okcugy asoty (NO). NO e cunbHum Basogu-
NATATOPOM i, YPaxoBYtUU, LLO HUPKOBI CyaANHM BinbLu vyT-
nvBI 40 3MiH eHaoTenianbHOT PYHKLT, HXX CYAUHM iHLWKX Op-
raHie [34], BiH Bigirpae Kn4oBy posib Y HUPKOBOMY FOMeOC-
Tasi, perynoym rmomMepynsapHy i kKaHanbueBy dyHKUIT [35].
IHakTmBauis NO 3a paxyHOK aHiOHHOro pagukana cynepok-
cuAY i NEPOKCUHITPUTY, L0 YTBOPKETLCSA NPU LiIbOMY, MOXE
BMMVBATU Ha MeOynspHUA HUPKOBUI KPOBOTIK, CMPUSIIOYM
PO3BUTKY rOCTPOI HUPKOBOI HegocTaTHOCTI [36].

ISSN 1728-2748

YeH Ta cniBaBTOpWM BBaXatTb, WO rineproMoumncTei-
HeMisl, aKTMBaLlisi OKCMOATMBHOIO CTPECyY i 3HMXKEHi pyHKLT
AHTMOKCMOAHTHOIO 3aXMCTy MOB'sI3aHi 3 PU3UKOM PO3BUTKY
XPOHiIYHOI xBOpobu Hupok [37]. JocnimkeHHs1 piBHS rOMoO-
UMCTEIHY Y KNiHIYHIA NpakTuui Npy 3aXBOPIOBAHHAX HUPOK
0cobnnBo HeOOXiAHE Ha paHHIX CTafisiX PO3BUTKY XBOpOOW.
Lle BaxnuBo AK Ons AiarHOCTUKM Ta NiKyBaHHA, TaK i Ansi
CBOEYACHOr0 MONEpPemXEHHA BUHUKHEHHS TSHKKMX YCKnag-
HEeHb | HECNPUATNNMBUX HACTIOKIB 3aXBOPIOBaHHS.

BucHoBku. OTxe, Ha BiATBOPEHi Moaeni rinepromo-
uucTeiHeMil y OAHOMICAYHUX LLYpiB cnocTepiraBcs po3BUTOK
OKCMAATMBHOIO CTpecy, 3a SIKOro BifOyBanoCb 3HWKEHHSI
BMICTY BiQHOBMEHOro rnyTaTioHy Ta NiABULLEHHSA BMICTY
Oro OKMCHEHOT hopMM Yy romMmoreHaTi HUpoOK LWypiB. [uc6a-
NaHC aHTUOKCUOAHTHOI CUCTEMM, @ CaMe 3HUKEHHS aKTUB-
HOCTi cynepokcmaanucmyTasu Ta katanasu, npusBoanTb Ao ii
BUCHAXXEHHS. 3HWKEHHS aKTMBHOCTI CUHTa3n okcuay asoTy
MO>XXEe BKa3yBaTW Ha PO3BUTOK NATONONYHMX MPOLECIB Y HU-
pkax. PO3BMTOK OKCMOATMBHOrO CTpecy B HUpKax CTaTeBo-
Hespinux LWypiB MaB NoAibHy TeHAEHLo i3 npouecoMm y cTa-
TEBO3PINNX TBAPWH.
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RESEARCH OF INDICATORS OF OXIDATIVE STRESS IN THE KIDNEYS
OF IMMATURE RATS WITH HYPERHOMOCYSTEINEMIA

Purpose: Hyperhomocysteinemia in children can develop as a result of genetic defects, endocrine abnormalities or under the influence of dietary
factors. An elevated level of homocysteine is considered a risk factor for the progression of chronic kidney disease. The aim of the work was to
investigate the indicators of oxidative stress in the homogenate of the kidneys of immature rats in control and with hyperhomocysteinemia.

Methods: The concentration of reduced and oxidized glutathione, the activity of superoxide dismutase, catalase and nitric oxide synthase were
determined. The model of hyperhomocysteinemia was reproduced on one-month-old male rats, which were kept on a standard vivarium diet. The
experimental group was intragastrically administered by D,L-thiolactone homocysteine hydrochloride in a 1 % starch solution at a dose of 200 mg/kg
of body weight 1 per day for 8 weeks. The corresponding volume of 1 % starch solution was injected into the control group of animals. The activity
of superoxide dismutase, catalase and nitric oxide synthase were determined spectrophotometrically. Concentration of reduced and oxidized
glutathione by fluorometric method.

Results: It was established that upon hyperhomocysteinemia the concentration of reduced glutathione, the activity of superoxide dismutase,
catalase, and nitric oxide synthase was decreased against the background of an increase in the concentration of oxidized glutathione in the
homogenate of the kidneys of immature rats.

Conclusions: The obtained results indicate that the development of oxidative stress in the kidneys of immature rats had a similar trend to the
process in adult animals described in the literature. A decrease in the concentration of reduced glutathione and the activity of antioxidant defense
enzymes may indicate the development of pathological processes in the kidneys.

Keywords: hyperhomocysteinemia, glutathione, superoxide dismutase, catalase, kidneys.
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CHARACTERISTICS OF IRON-DEPENDENT PARAMETERS OF DONORS
UNDER THE PRESENCE OF ANTI-SARS-CoV-2 1gG IN THE BLOOD

COVID-19 differs from other respiratory diseases in that it can cause an acute inflammatory reaction following widespread
systemic complications in organisms. First, the inflammatory process causes an increase in the concentration of C-reactive protein
(CRP), which could be a prognostic biomarker in patients with COVID-19. In addition, some clinical data were used to determine
changes in the concentrations of ferritin and transferrin. Our study aimed to establish a relationship between the inflammatory
process and iron-dependent parameters, as changes in concentration could lead to pathological status in the post-COVID-19
period. People sufferedfrom COVID-19 with different titers of anti-SARS-CoV-2 IgG in the blood participated in our experiment.
It was established that the maximal concentration of CRP and ferritin was characterized for the donor group with a titer of anti-
SARS-CoV-2 IgG 95 * 5 Index (S/C) following the development of inflammatory anemia. Moreover, it was discovered that the group
with a minimal titer of anti-SARS-CoV-2 IgG was characterized by the maximal concentration of transferrin, leading to the
destruction of iron transport. Due to the acute inflammatory process and damage to the transport and storage of iron by transferrin
and ferritin, the iron deficit could destroy the functioning of the muscle system. There was a change in the concentration of
creatine kinase in the donor group with a titer of anti-SARS-CoV-2 IgG of 95 * 5 Index (S/C). The study showed that infection
with the SARS-CoV-2 virus in the body often leads to the development of acute inflammatory reactions, resulting in iron transport

and storage processes, which cause pathological processes in the post-COVID-19 period.
Keywords: anti-SARS-CoV-2, ferritin, transferrin, C-reactive protein.

Introduction. Attention of scientists have been
concentrating on the COVID-19 pandemic caused by the
SARS-CoV-2 virus since 2020. According to clinical and
statistical research, an abnormal inflammatory reaction to
viral infection is observed in several patients, leading to
multiple organ failure [1]. In general. developed on the
background of the systemic inflammation influences the
functional status of the organismand could be the reason for
the pathology of the cardiovascular, nervous, digestive
systemsand hemostasis in the post-COVID-19 period.
Therefore, biological indicators of inflammatory reaction
may be important for the evaluation of the COVID-19 stages.

The main inflammatory marker is a C-reactive protein
(CRP) that influences on intensity of inflammation. CRP is a
specific protein in the acute phase that synthesizes of
hepatocytes and increases during infection and
inflammation [2]. CRP activates the complement system that
stimulates  phagocytosis, cleaning organisms from
pathogenic microorganisms [3]. The scientific research has
reported that the concentration of CRP and the diameter of
the maximum affection in the lungs increase with disease
progression. The concentration of CRP was positively
correlated with the effect of the lungs and disease stage.
The concentration of CRP in the early stage of COVID-19
could demonstrate the status of the lungs and the degree of
severity of the disease [4]. The concentration of CRP is
known to be too high for bacterial and viral infections.
However, research has shown that in patients with COVID-19
an increased the concentration of CRP is consistent with the
above-mentioned clinical observations. In addition, an
increase in the concentration of CRP was still observed in
patients until disease progression [5].

Increased ofthe concentration of ferritin in the blood is
possible in acute infectious diseases that could be linked to
chronic inflammatory conditions [6]. Ferritin is a marker of
the degree of severity and a prognostic factor for disease.
According to the results of the clinical data, patients with
COVID-19 and a decreased concentration of ferritin have an
easy disease status. However, other patients with increased
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ferritin levels require intensive treatment and are more
vulnerable to lethal consequences [7]. An increase in the
concentration of ferritin is linked to the cytokine storm
described in patients with COVID-19. Cytokine storms lead to
the synthesis of more inflammatory cytokines, including IL-6,
TNF-a, and IL-1B, which stimulate the secretion of ferritin by
hepatocytes, Kupffer cells and macrophages. As a result,
uncontrolled and dysfunctional immune responses caused
by macrophage activation, hyperferritinemic syndrome and
thrombotic storms lead to multiple organ dysfunction [8].
Moreover, changes in the concentration of ferritin are not
only a consequence of unreasonable inflammation, but also
play a pathogenic role in the development of inflammatory
reactions due to their association with T-cell immunoglobulin
and TIM-2 which stimulates the expression of more
proinflammatory mediators [9].

Additianally, we hypothesized that transferrin could be a
predictor of COVID-19. Virial infections cause a significant
increase in the concentration of transferrin receptors in
lungs. During the treatment of viral disease, blocking the
transferrin receptor could decrease the pathogenesis of
SARS-CoV-2, namely penetration into the cell. The precise
mechanism of penetration SARS-CoV-2 into cells used for
the transferrin receptor is unknown [10].

Therefore, our research aimed to study the changes in
the concentration of the main biomarkers of the
inflammatory process during the post-COVID-19 period —
CRP and iron-containing parameters - ferritin and
transferrin—to assess the interdependence of their
functioning and impact on the general state of the body in
the post-COVID-19 period.

The target of our work wasto investigate potential
changes in the concentration of iron-containing parameters
such as ferritin, transferrin, and the biomarker of acute
inflammatory reaction — CRP in experimental donor groups.

Materials and methods. People sufferedwith COVID-19
and agreed to be donors of blood plasma participated in our
experiment. Blood plasma was collected from donors to 3—
4 months after COVID-19. We sent the blood plasma of
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donors with determined titers of anti-SARS-CoV-2 IgG for
further scientific research.

Anti-SARS-CoV-2 IgG titers in the blood plasma were
determined by chemiluminescent microparticle immunoassay
technology using the Abbott SARS-CoV-2 IgG assay
(Abbott Diagnostics, Abbott Park, Illinois, United States).
All donors were selected in groups based on the
anti-SARS-CoV-2 IgG titer. As result, we have had such
donor groups with titers of anti-SARS-CoV-2 IgG: 5+3
(n=20); 55+5 (n=20); 655 (n=20); 75+ 5 (n=20);
85+5 (n=20); 95+5 (n=20); 125+5 (n=20); 175+5
(n = 20) Index (S/C). Thus, donors without anti-SARS-CoV-2 IgG
were chosen as the control group.

All donors voluntarily agreed to participate in the clinical
experiment and provided written, informed consent.

The concentration of ferritin was determined with a
sandwich-type immunochemiluminescent assay using a
ferritin test kit for CLIA Maglumi (Snibe Co., Ltd., China). All
manipulations were performed in accordance with the
manufacturer's instructions. The measured results are
shown as relative luminescence units (RLU), which are
proportional to the ferritin concentration in the samples [11].

The concentration of C-reactive protein was measured
with a sandwich-type immunochemiluminescent assay
using a CRP Test Kit for CLIA Maglumi (Snibe Co., Ltd.,
China). All manipulations were carried out according to the
manufacturer's instructions. The measured results are
shown as relative light units (RLU) and are proportional to
the concentration of C-reactive protein in the samples [12].

The concentrations of transferrin and creatine kinase
were measured using standard test kits for the biochemical
analyzer Humalyser 3000 [13].

Statistical processing of the obtained results was
performed with various statistical methods using the
computer programStatistic Statistics 10. The arithmetic
mean (M) and mean squared error (MSE) indicators were
calculated. The hypothesis of normal distribution was
checked using the Shapiro-Wilk and Kolmogorov-Smirnov
tests. All donor groups showed a non-normal distribution.
Therefore, the differences between the samples were
determined using Kruskal-Wallis-Test. A statistically
significant test result (p < 0,05) was considered reliable.

Results and discussed. We studied the potential changes
in the concentration of iron-containing parameters and their
relationship with inflammatory parameters in the post-COVID-19
period in the experimental and control donor groups. This paper
was demonstrated the donor groups with maximal and minimal
concentrations of the research parameters.

The concentration of CRP was analyzed in the plasma
of all donors. Based on the obtained results, we determined
that the maximal concentration of CRP was characterized
for donors withtiter of anti-SARS-CoV-2 IgG 95 + 5 Index
(S/C) compared to the control group. Then, the minimal
concentration of CRP was established in donors with titer of
anti-SARS-CoV-2 IgG 755 Index (S/C) among the
experimental donor groups (Fig. 1).
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Figure 1. The concentration of C-reactive protein in donor groups
with such titers of anti-SARS-CoV-2 IgG:
1-0Index (S/C); 2—-95* 5 Index (S/C); 3 -75 % 5 Index (S/C), p < 0,05

We evaluated the changes in iron-dependent
parameters, such as transferrin and ferritin, in the plasma
of all donor groups. It was established that the maximal
concentration of ferritin had donors with titer of
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anti-SARS-CoV-2 IgG 95 + 5 Index (S/C) then minimal —
175 + 5 Index (S/C) compared to control group and among
all experimental groups (Fig. 2).
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Figure 2. The concentration of ferritin in donor groups with such titers of anti-SARS-CoV-2 IgG:
1 -0 Index (S/C); 2 — 95 % 5 Index (S/C); 3 — 175 £ 5 Index (S/C), p < 0,05

Moreover, in this experiment, we investigated the potential
changes in the concentration of the main transporter of iron —
transferrin in the plasma of all groups. It was determined that
the maximal concentration of transferrin was found in the

5

[¢)]

donor group with titer of anti-SARS-CoV-2 IgG 5 + 3 Index
(S/C) while the minimal — 125 £ 5 Index (S/C) compared to
the control donor group (Fig. 3).
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Figure 3. The concentration of transferrin in donor groups with such titers of anti-SARS-CoV-2 IgG:
1-0Index (S/C); 2 -5 * 3 Index (S/C); 3 —125 % 5 Index (S/C), p < 0,05

The literature data is known that an increase of content
of the intracellular iron in the body leads to an increase of
concentration of ferritin because of the iron keeps to ferritin
form and is removed from the cell at future [14]. The infection
process leads to the utilization of ferritin in tissues or the
liquidation of iron-containing heme and hemoglobin from the
bloodstream to save ferritin in macrophages. The increased
iron absorption and isolation by macrophages provides the
realization of such functions: to prevent the penetration of
iron into pathogenic organisms and to protect the patient
against the toxic influence of increased concentrations of
iron, heme, and hemoglobin, which could exude during the
destruction of tissues during infection and inflammation [15].
In addition, an increase in the concentration of ferritin is

ISSN 1728-3817

connected not only to the inflammatory process, but could
also be an indirect indicator of cell damage. Ferroptosis
caused by the excessive accumulation of ferritin has been
described in acute respiratory distress syndrome, which
occurs in the clinical practice of COVID-19 [16].

In the experiment, the maximal concentration of CRP
and ferritin was characterized for the donor group with
titers of anti-SARS-CoV-2 I1gG 95 + 5 Index (S/C) among
all experimental groups. CRP is one of the key biomarkers
of inflammatory processes in organisms that primarily
activate immune cells, such as macrophages [17].
Following to described above, the macrophages are
considered to the main source of synthesis of ferritin.
Ferritin accumulates during the acute inflammatory
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reaction and captures and stores more iron. These
processes lead to the development of inflammatory
anemia as a protective mechanism [18], including a
decrease in the concentration of circulating iron to prevent
the penetration and spread of SARS-CoV-2 in the body.
Another study reported that iron deficiency could be the
reason for the bioenergetic shortage in muscles following
the development of muscle atrophy [19]. In patients with
COVID-19, an increase in the concentration of total creatine
kinase and creatine kinase-MB results in the destruction of
muscle tissues [20]. According to the experimental results,
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an increase in the concentration of ferritin in some donor
groups during the inflammatory reaction could be due to the
destruction of the physiological and functional state of
muscle tissues. Fig.4 shows that an increase in total
creatine kinase is characterized for the donor group with a
titer of anti-SARS-CoV-2 IgG 95 + 5 Index (S/C) compared
to the control donor group. This means that the risk of
development of muscle atrophy increases in this group,
which could be connected with an increase in ferritin
concentration causing an iron deficit in the bloodstream
because iron is necessary for the function of muscle tissues.

L
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Figure 4. The concentration of creatinekinase in donor groups with such titers of anti-SARS-CoV-2 IgG:
1 -0 Index (S/C); 2-95 + 5 Index (S/C), p < 0,05

Currently, the literature does not report a decrease in
ferritin concentration during COVID-19. Our research
showed that the donor group with an titer of
anti-SARS-CoV-2 1gG 175 + 5 Index (S/C) had the lowest
ferritin concentration among all experimental groups.
Moreover, 36 % of the donors in this group had a lower
ferritin concentration than the control donor group. In
general, an abnormal decrease in ferritin concentration was
observed in donors with a maximal titer of anti-SARS-CoV-2
IgG of 175+ 5 Index (S/C). This could be linked to the
potential influence of IgG on iron metabolism in organisms
or the depletion of iron reserves due to the widespread use
of SARS-CoV-2 and acute inflammatory reactions.

Transferrin plays an equally important role in iron
transport during erythropoiesis. It has been reported that
SARS-CoV-2 can directly influence transferrin in the
processes of iron transport, leading to non-affective
erythropoiesis and iron deficiency anemia [21, 22]. An
increase in the transferrin concentration and changes in the
transferrin/antithrombin 11l (ATIII) ratio could damage the
regulation of coagulation, causing the development of
coagulopathy linked to COVID-19 [23, 24]. Our research
established that the donor group with a titer of anti-SARS-CoV-2
IgG 125 + 5 index (S/C) had a decrease in the concentration
of transferrin. It is assumed that the penetration and
accumulation of SARS-CoV-2 in organisms causes a
hyperinflammatory reaction that leads to a decrease in the
concentration of transferrin which is the main iron carrier.
We emphasize that the maximal concentration of transferrin
was characterized in the donor group with a minimal titer of

ISSN 1728-2748

anti-SARS-CoV-2 IgG 5 + 3 index (S/C). As a result, such
processes could influence the development of coagulation
by blocking of the inactivating effect of ATIIl on coagulation
proteases by binding to ATIII.

Infection with SARS-CoV-2 induces immunoinflammatory
reactions in an organism, leading to an increase in the
concentrations of ferritin and transferrin. To protect against
the negative influence of the pathogen, iron chelated by
ferritin in its reserve form is a risk factor for the
development of iron deficiency diseases. Notably, the
deficit of functional active iron causes the destruction of the
working status of muscle tissues according to our research —
a decrease in the concentration of creatinekinase in the
experimental group compared to that in the control group.
In addition, an abnormal concentration of transferrin is not
only an imbalance in iron metabolism but also a negative
factor influencing hemostasis.

Conclusions. The experiment was obtained the
changes of concentration of the inflammatory biomarker
C-reactive protein, and iron-dependent parameters such as
ferritin and transferrin in the blood plasma. We suggest that
the acute inflammatory reaction influences the functional
status of ferritin and transferrin, leading to the development
of systemic complications in the post-COVID-19 period. The
research results could be beneficial for the improvement and
search for new therapeutic methods for COVID-19, and
emphasize the need for careful laboratory diagnosis of
patients to avoid possible complications.
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'KniBcbKkui HauioHanbHWIA yHiBepcuTeT imeHi Tapaca LLleBueHka, Kuis, YkpaiHa,

2TOB "Biocapma Mnasma", Bina Llepksa, YkpaiHa

XAPAKTEPUCTUKA 3ANI30O3ANEXXHMX NAPAMETPIB JOHOPIB
3A HAABHOCTI AHTU-SARS-CoV-2 IgG Y KPOBOTOLII

COVID-19 eidpi3Hsiembcs 8id iHWuUXx pecnipamopHuUx 3axeoprogaHb MUM, WO 8UK/IUKaEe 20Cmpy 3anajibHy peakuyiro, yHac/1iook sikoi Moxe
nowuproeamucsi cucmemMHe ypaxeHHs1 8 opaaHi3mi. 3ananbHuli npoyec cynpoeooxyembcsi nepedyciMm 3pocmaHHAM KoHUeHmpayii C-peakmue-
Hoz2o 6inka (CPB), ujo Moxxe 6ymu 0OHUM i3 npo2Hocmu4YHux 6iomapkepie nepebicy COVID-19 y nauyieHmie. Kpim ybo20, Ha mni makux nodii y
desiKux KniHiYHUX crnocmepexeHHsIX 3aghikcoeaHo 3MiHU KOHYeHmpauili pepumuHy i mpaHcgepuHy. Y Hawiomy docnioxeHHi yeaea 30cepedxeHa
Ha 8cmaHo8J/IeHHi 83a€M038 'A3Ky MiX 3anaslbHUMU npoyecaMu ma 3aJsiso3asieXxHumu napaMmempamu, 3MiHU KOHUeHmMpauil IKux MOXymb npu3s-
eecmu 0o namosio2iyHuUx cmaxie y nocm-COVID-19 nepiodi. B ekcnepumenmi 6panu yyacmsb ntodu, siki nepexeopinu Ha COVID-19 ma y kpoeo-
moui sskux HasieHi pi3Hi mumpu aumu-SARS-CoV-2 IgG. YcmaHoeneHo, wjo 0ns 2pynu doHopie i3 mumpom aHmu-SARS-CoV-2 IgG 95 5 Index (S/C)
XapakmepHi MakcuMasnbHi KOHYyeHmpauii C-peakmueHo20 6inka ma ¢pepumuHy, yHaciOok 4020 MoXe po3eueamucsi 3anasbHa aHemisi. Takox
8usI8/IeHO, W0 y e2pynu 3 MiHiManbHUM mumpom aHmu-SARS-CoV-2 IgG cnocmepizaembcsi MaKkcuMasilbHa KOHYeHmpauisi mpaHcgepuHy, wo
MoXKe ceidyumu npo nopyuweHHs1 npoyecie mpaHcrnopmy 3anisa. Kpim ybo2o0, Hecmaya 3asiza eHac/1i0ok 20cmpo20 3anasnbHO20 fnpouyecy, sIKul
Ccynpoeodxyembcsi MOWKOOXEHHSIM mpaHcrnopmy ma 3anacaHHsi 3asi3a mpaHcgepuHoM i gpepumuHomM, 8idnoeidHO, MoXe mopywyeamu po-
6omy M'a3zoeoi cucmemu, ujo niomeepAxyembcsi 3MiHOKO KOHUeHmMpauii kpeamuHkiHa3u y 2pynu GoHopie i3 mumpom aHmu-SARS-CoV-2
IgG 95 * 5 Index (S/C). lpoeedeHe docnidxeHHs1 ceid4UMb, W0 3apaxkeHHs1 aipycom SARS-CoV-2 opaaHiamy 4acmo npu3eodums 00 po38umky
2ocmpux 3ananbHUX peakuyili, yHacnidok ssKux MoXxymb cmpaxdamu npoyecu mpaHcrnopmy i 3anacaHHs 3ai3a, siki aUKJluKamuMmyms namoJsio-
2i4Hi npoyecu y nocm-COVID-19 nepiodi.

Knrouoei cnoea: anmu-SARS-CoV-2 IgG, gpepumuH, mpaHcgpepuH, C-peakmueHulii 6irok.
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NEW BACTERIOPHAGE OF MULTIDRUG RESISTANT STRAIN
OF PSEUDOMONAS AERUGINOSA

Aim: Antimicrobial resistance in bacteria is one of the most discussed and important theme in healthcare field now.
Bacteriophages are known as the most promising alternative to antibiotics and a method of fighting the multi-resistant pathogens.
In this study, our main aim was to isolate lytic specific phages of multidrug resistant Pseudomonas aeruginosa, one of the most
dangerous bacterial human pathogens. Methods: Disk-diffusion method, spot-test, agar overlay method, electron microscopy.
Results: Antimicrobial resistance range of P. aeruginosa 458 strain was tested and it appeared to be resistant to all available
antibiotics. Phages were isolated from waste waters in Kyiv. They appeared to have a typical morphology of Myoviridae family.
Isolated viruses successfully lysed all the bacteria in vitro. Conclusions: Considering high effectiveness of isolated phage in vitro,
we propose it as a candidate for phage therapy, though further studies on physical and genetic characteristics are required.

Keywords: bacteriophages, Pseudomonas aeruginosa, antimicrobial resistance, phage therapy.

Introduction. Pseudomonas aeruginosa is a
heterotrophic, motile, Gram-negative rod-shaped bacterium.
It is a facultative anaerobe that preferably uses aerobic
respiration [1], but it is also able to grow under anaerobic
conditions in the presence of nitrates [2]. P. aeruginosa
optimal temperature is 37 °C, though bacteria can persist in
temperatures from 4 to 42°C which allows it to attach and
survive on medical equipment, hospital surfaces [3]. It often
occurs as opportunistic infection in patients with
compromised immune systems including those with cystic
fibrosis, cancer, AIDS, burn and eye injuries [4]. It was also
reported multiple times that P. aeruginosa is often
responsible for urinary tract infections, especially those
associated with catheter injections [5], [6]. P. aeruginosa is
really difficult to cure and eradicate because of its ability to
acquire resistance to different antibiotics [7]. This bacterium
uses different pathways to resist the antimicrobials; for
instance, it produces broad-spectrum B-lactamases and
metallo-B-lactamases. P. aeruginosa carbapenem-resistance
associated with the production of metalloenzymes [8], [9].
Resistance to other various antibiotics and antimicrobial
substances is associated with biofilm formation [10]. It is
known that type IV pili and exopolysaccharide are involved
in this process [11]. That is why the search of alternative
antimicrobials is of a high importance as it can improve the
treatment of P. aeruginosa-induced infections and decrease
the mortality level.

Bacteriophages are widely present in the environment
and are easy to isolate and propagate. They are highly
specific to their hosts (bacteria) and do not lyse other
bacterial species in particular human microbiome which
makes them more reliable than antibiotics. Number of
phages of this bacterium were already isolated,
characterized and tested under various conditions. Some of
them showed to be able to lyse the bacterial biofilm [12], [13].
There were also successful animal tests showing the safety of
phage therapy against P.aeruginosa pneumonia [14].
However, even though phages were able to lyse the biofilm,
complete eradication may require a combination of different
phages [15]. Taking these facts into account, it is highly
important to search for new virulent phages, characterize them
and use in medical treatment of such difficult infections as

provoked by P. aeruginosa. That is why our main aim in this
work was to find new lytic phages, specific to this pathogen.

Materials and methods

Bacteria cultivation. P. aeruginosa isolate 458 was
taken from the collection of NeoProBioCare Ltd, previously
isolated from the urine of the patient with urinary tract
infection and was cultured at 37°C in tryptic soy medium
(casein peptone 17 g, soymeal peptone 3 g, D(+) glucose
monohydrate 2.5 g, Sodium chloride 5g, di-Potassium
hydrogen phosphate 2.5g per litre, Millipore, Merck
Germany) supplemented with 1.4 % agar on Petri plates or
in glass tubes. While working with phages we used an
overnight culture of bacteria, in which bacteria was in
exponential phase of growth. The concentration of bacteria
cell culture was 103-10° CFU/mL.

Disk-diffusion method. To investigate the range of
antimicrobial resistance of P. aeruginosa the modified disk-
diffusion method was used according to the existing
protocols [16]. Briefly, the Mueller-Hinton agar plates were
prepared. Overnight culture of bacteria was washed with
0.9 % NaCl and then plates were inoculated with it by sterile
swab. Antibiotics discs were put on agar using sterile
forceps. Plates were incubated as described previously.

Bacteriophage isolation. Phages in this study were
isolated from waste waters taken from Bortnychi Sewage
treatment plant in Kyiv. To isolate phage a modified protocol
of an enrichment procedure involving a double-layer agar
method was used [17]. Briefly, a molten1.4 % agar was
poured into Petri plates and incubated at room temperature
for 5 min. Then 500 mL of filtered water sample (centrifuged
at 4000 rpm for 15 min and filtered through 0.22-um pores)
were mixed with 100 mL of P. aeruginosa cells and added to
2 mL of molten 0.7 % medium and poured into plates with
1.4 % agar medium. Plates were incubated overnight in 37°C.
Single plaques were picked with a pipette tip and transferred
into NaCl solution (0.9 %), followed by centrifugation and
mixing to release phages and then was stored at 5 °C.

Bacteriophage host range. The phage host range was
assessed by spotting 10 pl of phage suspension on plates
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with bacterial lawn, prepared similar to spot-test assay
protocol. After 24 h incubation at 37°C, phage efficiency was
evaluated by the presence or absence of the lysis zones on
the bacterial lawn. For this assay, we took a list of strains of
P. aeruginosa from the collection of NeoProBioCare Ltd. and
also DSM strains of Gram-negative bacteria Escherichia coli,
Klebsiella pneumoniae, Shigella flexneri, S. sonnei.

Spot-test assay. Serial dilutions of phage samples
were added on bacterial lawn (10 uL of each dilution) and
kept at room temperature for 20 minutes to let phages
diffuse into upper layer of medium. Then plates were
incubated overnight at 37°C. Titer of the phages was
approximately calculated by the last dilution where phage
plaques were detected.

Agar overlay method. To calculate the exact titer of
phages the agar overlay method was used. Phages were
serially diluted in NaCl 0.9 % in 2 mL microfuge tubes.
Then 0.1 ml of overnight bacterial culture (108 CFU/mL)

together with 500 pL of phages solution (one dilution per
plate) was added to 2.5 mL of 0.7 % agar. Plates were
incubated overnight at 37°C. After incubation single
plaques were counted.

Electron microscopy. Virions morphology was
investigated using the electron microscope JEM 1230 (M.G.
Kholodny Institute of Botany of the National Academy of
Sciences of Ukraine, Kyiv, Ukraine). Formvar films placed
on 400-mesh copper grids were dipped into sample for 2 min
and contrasted in 2 % uranyl acetate. The preparations were
dried and viewed under the electron microscope at an
instrumental magnification of 20,000.

Results and discussion

Antimicrobial resistance test

Disc-diffusion tests were done prior to bacteriophage
search in order to investigate the range of antimicrobial
resistance of P. aeruginosa. Resulted inhibition zones were
measured in mm and are listed in Table 1.

Table 1. Antibiotic susceptibility of P. aeruginosa 458. Results interpretation was performed according
to Clinicaland Laboratory Standards Institute (CLSI). Performance Standards
for Antimicrobial Susceptibility Testing. 31st ed. CLSI supplement M100 (ISBN 978-1-68440-104-8 [Print];
ISBN 978-1-68440-105-5 [Electronic]). Clinicaland Laboratory Standards Institute, USA, 2021

Ne N I Reference values Results
Antibiotic Antibiotic group s 0 R Ps 458
1. Piperacillin ureidopenicillin > 21 15-20" <14 12R
2. Cefepime cephalosporin >18 15-177 <14 OR
3. Ceftazidime cephalosporin >18 15-177 <14 OR
4. Imipenem carbapenems >19 16-18" <15 OR
5. Meropenem carbapenems >19 16-18" <15 OR
6. Ciprofloxacin fluoroquinolone >25 19-241 <18 OR
7. Ofloxacin fluoroquinolone >16 13-15" <12 OR
8. Norfloxacin fluoroquinolone >17 13-16 <12 OR
9. Gatifloxacin fluoroquinolone >18 15171 <14 OR
10. | Levofloxacin fluoroquinolone >22 15-217 <14 OR
11. | Amikacin aminoglycoside >17 15-16" <14 OR
12. | Gentamicin aminoglycoside >15 13-144 <12 OR

This isolate appeared to be resistant to all available
antibiotics, even though it had a small inhibition zone around
Piperacillin disc. Such multiresistant strains could be very
dangerous if appear in hospital conditions. Considering this,
bacteriophage cocktail of specific lytic phages is the only
available option now to cure the infection that can be

Bacteriophage tests

After waste waters purification and inoculation on
P. aeruginosa using agar overlay method, single plaques of
phages were picked and propagated. There were
transparent plaques, less than 2 mm in diameter, without
halo or any turbidity (fig.1).

provoked by this resistant P. aeruginosa.

ISSN 1728-3817

Figure 1. Phage plaques on P. aeruginosa lawn with antibiotics discs
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Phage concentration reached 10'° PFU/mL. Following this, we performed an electron microscopy of isolated phages in

order to check its morphological features.

Figure 2. Electronic microscopy of P. aeruginosa 458 phage

Phage appeared to have a typical morphology of
Myoviridae family, with elongated icosahedral capsid and
contractile tail (65x72x88 nm) (fig.2). Many myophages of
P. aeruginosa were reported to this time. Phages of PB1-like
virus genus have been used as therapeutic phages already
[18]; phage 14-1, which is also the member of Myoviridae,
was used in experiments to optimize spray-dried phage
powders [19], so that type of morphology seems to be usual
generally among P. aeruginosa phages.

Bacteriophage host range

To estimate the potential of isolated phage in therapy,
we tested its host specificity on different strains of
P. aeruginosa, isolated from patients in Sl "The Institute of
Traumatology and Orthopedics" by NAMS of Ukraine, and
also on strains from DSM collection of NeoProBioCare Ltd.
The results are listed in table 2.

Table 2. Host range of isolated bacteriophage.

Positive result or lysis was indicated as "+", negative or absence of lysis — as

Bacteria

Result

Pseudomonas aeruginosa DSM

aeruginosa 458

aeruginosa 677

aeruginosa 688

+ |+ [+ ]+

aeruginosa 519

aeruginosa 500

+

aeruginosa 738

aeruginosa 770

aeruginosa 858

coliDSM 1103

X|M| 7|0 7|0 v|D|T

. pneumoniae DSM 30104 -

(2]

. flexneri DSM 4782

S. sonnei DSM 5570

Phage appeared to be specific not only to mentioned
bacterial isolate 458, but also to some other P. aeruginosa
strains. All used bacterial strains were susceptible only to
colistin, while resistant to other antibiotics. Specificity of our
phage to multiresistant microbial strains is crucial as we
propose it as potential therapeutical agent.

Conclusion

In this work, we isolated phage, specific to multiresistant
strain of Pseudomonas aeruginosa. Mentioned bacterial
strain appeared to be resistant to piperacillin, cefepime,
ceftazidime, imipenem, meropenem, ciprofloxacin,
ofloxacin, norfloxacin, gatifloxacin, levofloxacin, amikacin,
gentamicin. Isolated phage successfully lysed bacteria in
vitro. Morphology of the virion was typical for Myoviridae
members. Phage was able to lyse not only the investigated
bacteria but also some other multiresistant strains. This

ISSN 1728-2748

phage can be used for therapeutical purposes if the further
characteristics will be provided.
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KniBcbKkui HauioHanbHWIA yHiBepcuTeT iMeHi Tapaca LLleBueHka, Kuis, YkpaiHa,
2HauioHanbHUi MeauyHWi yHiBepcuTeT imeni O. O. Boromonbus, Kuis, YkpaiHa,

3QY "lctutyT TpaBmatonorii Ta oproneaii HAMH Ykpaiuu", Kuis, YkpaiHa
HOBUW BAKTEPIO®AT MYJIbTUPE3UCTEHTHOIO LUTAMY PSEUDOMONAS AERUGINOSA

Hapasi anmu6iomukope3ucmenmHicmb y 6akmepili € odHieto 3 Halibinbw o62080progaHuUX i 8axueux mem y cgepi oxopoHu 30opoe’s. bak-
mepioghazu eidomi sik Halibinbw nepcrnekmueHa aibmepHamuea aHmubiomukam i Memod 6opomb6bu 3 MysbMuUpPe3UCMeHMHUMU 36yOHuUKamu. Y
Uybomy docnidxeHHi Hawor 20/108HOI0 Memoto 6yso eudinumu nimuyHi cneyugpiyHi ghazu, akmueHi npomu MmynbmupeszucmeHmHoi Pseudomonas
aeruginosa — 00Ho20 3 HaliHeb6e3neyHiwux 6akmepianbHUXx 36yOHUKie NOOUHU. [nsa ybo20 eukopucmosyeanu ducko-ougysiliHuli Memod, ciom-
mecm, Memo0 nodeiliHux azaposux wapis, efieKmpoHHy MiKkpocKonito. Y pesynbmami docnidxeHo dianazoH aHmu6iomukope3ucmeHmHocmi KiiHi-
4Ho20 i3onsimy P. aeruginosa 458 i susieneHo, wo 3a3Ha4eHa 6akmepisi € cmitikoro Ao ecix eidomux aHmubiomukis. Pazu 6ynu i3onboeaHi 3i cmiyHUX
800 Kueea. BoHu manu munoesy mopghosiozito npedcmasHukie poduHu Myoviridae. I3onboeaHi eipycu ycniwHo nizyeanu 6akmepito in vitro. Omxe,
i3 epaxyeaHHsIM 8UcoKoi egpekmueHocmi i3o11bo8aHo20 ¢haza in vitro aesmopamu 3anpPonoHoe8aHo lio2o sk kKaHoudama Ao cknady ¢haezomepanesmu-
4HO20 npenapamy, npome HeobxioHi nodanbwi docnidxeHHs1 i3uyHuUX i UYHUX Xap pucmuk eipycy.

Knroyoei cnosa: 6akmepioghazu, Pseudomonas aeruginosa, anmu6iomukope3ucmeHmHicms, ghazomepariisi.
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AHTUMIKPOBHMU NOTEHLIAN NI3ATY MOJIOYHOKUCIIUX BAKTEPIA
LACTOBACILLUS RHAMNOSUS V

3a daHumu BceceimHboi op2aHi3auyii oxopoHu 3dopoe'ss cmilikicmb Ao aHmu6iomukie 3pocmae 0o He6e3re4YHo 8UCOKO20 Pi-
8Hs1 8 yCcbOMY cgimi. BuHukaromb HO8i MexaHi3Mu pe3ucmeHmMHOCMI, 3a2PoXyr04uU Hawil 30amHocmi slikyeamu nowupeHi iHge-
KUiliHi 3axe0pro8aHHs, MOMY MOWwyK HO8UX MPOMUMIKPOB6HUX 3acobie NpupodHO20 NOoX0dXXeHHS € 2106anbHO npobnemoro. Me-
moro rnpPoroHoe8aHo20 G0cidXeHHs1 6y/10 8U3Ha4eHHs aHMUMIKpO6HOI akmueHocmi nioghinizoeaHozo hepmMmeHmamueHo20 sizamy
KnimuH wmamy mosno4YHokucsux 6akmepiti Lactobacillus rhamnosus V. O6'ekmom docnidxeHHs 6ye npenapam Qen-ImyH V®, sikutl
nosuyioHyemscs Ak npomuanep2iyHuli ma iMyHocmumysmoroYyul. 3ycunnsi docnidHukie 6ynu cnpsimosaHi Ha 6inbw NoeHe po3k-
pummsi nomeHuyiasny npenapamy, 30Kkpema (io20 NMPomumikpo6Hoi dii. AHMUMIKPO6HY akmueHicmb eu3Ha4asnu 3a NoOKa3HUKOM Mi-
HiManbHoI iH2i6yro4yoi koHyeHmpauii (MIK). BusnavyenHsi MIK 3diticHroeanu memodom deopa3oeux cepiliHux po3eedeHb y M'sico-
nenmoHoeomy 6ynblioHi (MI1B) Ons 6akmepitli i pidkomy cycni — dns dpixdxie. SIk mecmoei Kynbmypu eukopucmosyeasnu 2pam-
Hee2amusHi (Escherichia coli IEM-1, Proteus vulgaris [1A-12, Pseudomonas sp. MI-2) ma epamno3umusHi (Bacillus subtilis 5T-2,
Staphylococcus aureus BMC-1) 6akmepii, a makox Apix0xi (Candida albicans [J-6, Candida tropicalis PE-2, Candida utilis 6BC-
65). BusHa4eHo, wjo 3Ha4yeHHs1 MIK HamueHo20 npenapamy [Len-ImyH V® Ons docnidxyeaHux 6akmepiasibHUX mecm-Kysbmyp Hu-
)KYi y eicim pasie, Ons Opixdxie — y yomupu — 8iciM pa3ie MopieHsIHO 3 NMoKa3HUKaMu MepMi4HO iHaKmueoeaHo20 npenapamy.
HoeedeHo aumubakmepianbHy ma aHmucgbyH2anbHy akmueHicms npenapamy Qen-ImyH V®, [TokazaHo, wo cniekmp npomumikpo6Hoi
aKkmueHoCmi OXOIJI0E 2paMno3umueHi ma epamMHe2amueHi 6akmepii, a makox Opixdxono0di6Hi 2pubu pody Candida. MiHimanbHi
iH2i6yro4i KOoHYeHmpauii 6ynu docums HU3bKumu: y diana3oHi eid 1,0 do 4,0 mka/mMn Ons 6akmepianbHUX Kynbmyp ma eid 62,5 do
125 mk2/mn Ons dpixdxie. HalimeHw yymnueoro do Oii npenapamy eusieunacsi Kynbsmypa B. subtilis BT-2 (MIK 12,5 mka/mn). 3a-
3HauyeHo, wo snioghinizoeaHuli pepmeHmamueHull s1izam Mos104HOKUcCUx 6akmepil Lactobacillus rhamnosus V eonodie aHmu6a-

KmepianbHUMU ma aHmugyHaasrlbHUMU 8J/1acmueocmsimu.

Knro4yoei crnoea: 6akmepianbHuli nizam, npobiomuk, MosloYHOKuci 6akmepii, aHMuMikpo6Ha aKmueHicmab.

Bctyn. CyuacHi gocnigpkeHHs cknagy 1a QyHKUiA mi-
KpobioMy NoAUHWM CTaHOBNATL Heabusakui iHTepec, 3Ba-
Kawuu Ha 3axucHy pyHKUi0 Woao naToreHHoi Mikpobi-
oTtu. MNpenapat Ha OocHOBI NPOBGIOTMYHUX MiKpPOOpraHis-
MiB LUMPOKO 3aCTOCOBYIOTbCS ANSA NPOdiNakTukmn iHpek-
LiNHUX 3axBOptoBaHb [35].

JocnigxeHHa nokasanu, wo npobGioTukn 3anobiraloTb
KOJOHi3aLii KULIKIBHMKA NMaTOreHHUMU N YMOBHO MaTOreH-
HUMM MiKpOOpraHiamamy 3aBAsiKM MEeBHUM MeXaHizMam,
BKIHOYaouM nocuneHHs 6ap'epHoi cyHkuii enitenito [1] i Mo-
aynsuito iMmyHHoi Bignosiai [26]. Lle moxe BigbyBaTucs Ta-
KOX 3a 4OMOMOro NPUrHiYeHHs1 bakTopiB BipyneHTHOCTI Ta
NPUrHiMEeHHS NPUKPINNEeHHa KNiTuH go enitenito [3]. Hanpu-
knag, Buau naktobauun iHribyoTb agresito Enterobacter
sakazakii BO KVULLKOBOIO Crn3y LUMAXOM KOHKYPEHTHOro BU-
KINtOYeHHs1 [4]. IHWi gocnigXeHHa nokasanu, wo Aeski npo-
BioTUKM 36iNbLUYIOTE BUPOBNEHHS KULIKOBOIO MYyLWHY, Npu-
THiYYHOYKM aaresito KNiTMH NaToreHiB 4o eniTenianbHMX KNiTUH
KuwkiBHMKa [5]. MpobioTnkn Takox 34aTHI BUpobnaTn MeTa-
6oniTh i3 WKpoknm cnekTpoM GionoriyHoi aii. 3okpema, Ha
3arO€HHsI paH MOXe BMNMBATU NO3aKMiTUHHWIA Nonicaxapua,
KN NPOAYKYETbCA NpobioTnyHUMK BakTepismu | mae Bupa-
3Hi NpoTu3ananbHi BNactueBocTi [7]. Takox BMABNEHO, LIO
AesKi WwTaMmyM npobioTUKiB MOXyTb MNOMiMLWYyBaT npouecu
3aroeHHs1 paH 3aBAsIKM aHTMOaKTepianbHii, NpoTu3ananbHii
4ii, cTMMynsAuii npoueciB aHrioreHe3y Ta CMHTE3y NPOTEOrNi-
KaHoBOro komnnekcy [8, 9].

MonoyHokucni 6akTepii MOXyTb CUHTE3yBaTW NPOTUMIK-
po6GHi nentTnam (bakTepioumHn), Taki K HU3UH A, neaiouuH,
€HTEPOLIMH, CaKaLWH, NTAaKTOKOKLMH, renbBeTULMH, peyTepu-
LWH, NaKTaumWH, caniBapiuyH, MyTauuH, racepuumH Touo [20,
21]. BakTepiounHu — Le HeBenuki nenTuam abo 6inku, Wwo ce-
KpeTyroTbcst abo NoB'sa3aHi 3 noBepxHeto. 3aBASKN aKTUBHOCTI
3a Ay)Ke HM3bKOI KOHLIeHTpaUii (HAaHOMOMNSAPHOI) BOHWM MOXYTb
BOMBaTU BakTepii-MileHi, gitoun nuie Ha piBHI KNiTUHHOI No-
BEpxHi (MeMbpaHu uM KNiTUHHOI CTiHkK) [15]. Oeski Gak-

TepioumHn 6epyTb y4acTb Y PO3CitoBaHHI NPOTOHHOIO rpagie-
HTa 4yepe3 GakTepianbHy LUTOMMasMaTuyHy MemopaHy, iHLui
iHribytoTb GiOCMHTE3 KMITUMHHOI CTiHKM abo CTBOPIOKOTL MOPM,
IO CMPUYMHAKOTL MOPYLLEHHS iOHHOro romeoctasy [16, 17].
HesBaxatoum Ha Te, Lo Aesiki 3 HUX BUKOPUCTOBYBanmcst 6nv-
3bko 50 pokiB K xapuyosi gobasku (ons 3anobiraHHs ncy-
BaHHIO i Xxap4oBuM iHdekuisam), Byno 3apeecTpoBaHO nuvLie
Kinbka BMNagakiB CTiMKocTi Ao 6akTepioumHis [18, 19].

Ho npuknagy, Lactobacillus reuteri 3gaTtHa cuHTe3yBaTu
NpUHaVMHI TPY MOSIEKYNU, LLIO MPUrHiYylOTb 3pOCTaHHSA Gak-
Tepin: peyTepuH, peyTepouuKkniH i peyTepuuuH. PeytepuH
Mae mornekynspHy macy Hwkde 100 [a Ta BUSBNSE aHTUMIK-
pOGHY aKTUBHICTb 3aBASKW KOMMIEKCY, YTBOPEHOMY 3 aMi-
HaMu KuLLKiBHUKa [12]. PeyTepounkniHm — Le HeBenuki rigpo-
¢o6Hi cnonyku 3 MonekynspHoto macoto 349 [la, ski 4eMOoH-
CTPYIOTb LUMPOKWI CNeKTp iHribyBaHHA npoTun Bacillus subtilis,
Bacillus cereus, Enterococcus faecalis, Listeria innocua Ta
Staphylococcus aureus. Ha ocTaHHix MikpoopraHiamax npo-
[EMOHCTPOBaHW BGakTepuumaHui cnocib Aii, wo 3anyckae
nisuc knituH [13]. PeyTepuuuH 6 € 6aktepiounHonoaidHoto 6i-
NKOBOKO MOMEKYMOoIo 3 MonekynsapHoto Macoto 2700 [a. ii ami-
HOKWCMOTHWI aHani3 nigTBepavB HasiBHICTb 67 % rigpodo6-
HYX | MONSAPHUX HEWTPanbHUX aMiHoKUCnoT [14].

Kpim 6akTepioumHiB, MonovHokucni 6akTepii CMHTE3y0Tb
KMCMOTU Ta NepeknUC BOAHIO, SIKi TaKOX 34INCHIOITb aHTUMIK-
po6Hy gito [10]. € AaHi, Wo WwTamMmmM MONIOYHOKUCIINX BakTepil
30aTHi NpuUrHidyBaTu 3pocTaHHs Listeria monocytogenes 3a
paxyHoK npoaykuii aHTnbioTukis: L. lactis 41FLL3 npoayky-
10Tb HU3WH Z, a Lactobacillus sakei 1151 — cakacuH P. lUtamn
Lactococcus lactis MG1363, Lactobacillus rhamnosus 17D10
Ta Lactobacillus helveticus 4D5 xapakTepuayoTbCsi BACOKOH
NPOTEONITUYHOK aKTUBHICTIO. YCi LUTamMu 3gaTHi BUAinATK Gi-
OaKTMBHI NENTMAM 3 aHTUMIKPOGHOID, aHTUTNEPTEH3MBHOIO Ta
onioigHo akTuBHicTto [11].

OpgHieto i3 popm NpobioTUYHUX NpenapaTiB € 6akTepia-
nbHi nisaTn. bakTepianbHi nNi3aTM NpeacTaBneHi Ha PUHKY
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BXe€ Kinbka AecaTuniTb i goTenep y 6araTbox KpaiHax CBiTy
OOCTYMHI Kifnlbka Pi3HUX TOProBMx MapoK. BeaxatloTb, O Ui
npenapaty CIPUYUHAIOTL MICLIEBI Ta CUCTEMHI iMyHOMOAY-
ntotodi ecpekTn. Kpim uporo, nisatu 6akTepiit CnpuYmMHAITb
3aXM1CHY [0 Ha opraHiaMm, 3aBAsKKM sKil BinOyBaeTbcsl 3me-
HLUIEHHS CMMNTOMIB, NOB'A3aHMX i3 pecnipaTopHUMM iHGeK-
uisimn. Jlikapcbki 3acoby Ha ocHOBi GakTepianbHUX nisaTiB
O03BONEHI ANSA 3acTOCyBaHHSA MPU  Pi3HMX MOKa3aHHSX,
BKINtoYaun npodpinaktuky Ta/abo nikyBaHHs pisHUX Tunis
pecnipaTtopHux iHdekuin. MNpoTe pe3ynbTaTh KMiHIYHKUX BU-
npobyBaHb pi3Hi, @ He3BaXKalyM Ha 3asBU MPO LUMPOKY iMy-
HHY aKTMBaLilo MexaHi3Mm Aii 6akTepianbHMX nisaTiB yce we
3anvwaeTbCcs NpegMeToM OUCKYCIN.

MeTa pgocnigXeHHs: JOCNIAMTU aHTUMIKPOOHY akTuB-
HicTb gieTnyHoi no6asku den-IMmyH V®, ocHOBY siKOi cTaHo-
BUTb NiodinisoBaHnii hepMeHTaTUBHWIA Ni3aT KNiTUH WTamy
MonoyHokucnux b6akrtepin Lactobacillus rhamnosus V.

Marepianu i metoau. O6'ekTom gocnigxeHb Oyna gi-
e€TuyHa pobaska [Hen-ImyH V®, wo BupobnaeTbes
TOB "MipimmyHodbapm" (YkpaiHa). MpenapaT MicTUTb nio-
dinbHO BUCYLWeHUI nisaT Lactobacillus rhamnosus V.

Ak TecT-KynbTypu Npy BU3HAYEHHI aHTUMIKPOOHOT aKkTu-
BHOCTi npenapaTy 3acTocoByBanu LWTamu OGakTepin
Escherichia coli IEM-1, Staphylococcus aureus BMC-1,
Bacillus  subtilis BT-2, Proteus vulgaris T1A-12,
Pseudomonas sp. MI-2 Ta gpixgxi Candida albicans -6,
Candida tropicalis (PE-2, Candida utilis BBC-65) i3 konekujii
XMBUX KynbTyp kacpeapu GiotexHornorii Ta mikpobionorii Ha-
LlioHanbHOro YHIBEpPCUTETY Xap4oBuX TexHonorin (YkpaiHa).

Onsa TecTyBaHHSA aHTMMIKPOOHOI aKTMBHOCTI BUKOPUC-
ToByBanu 3pasku npenapaty Oen-IMyH V® pisHOi KOHLEHT-
pauii. Ana uboro BMICT Kancynu (25 Mr) po3ynHanu y cTe-
punsHomy cocdaTtHomy 6ydepi (0,1 M, pH 7,0) go suxia-
Horo o6'emy (25 mn) i possognnu umm 6ydepom A0 Heob-
XifHOI KOHUEeHTpaLUlii.

AHTMMIKPOOHY aKTMBHICTb 3paskiB nMpenapaTy aHanisy-
Banu 3a MoKasHWKOM MiHiManbHOI iHribyto4oi KoHUeHTpauii
(MIK) [24]. BusHauyeHHsa MIK 3giicHioBann meTogom ABopa-
30BUX CEPIHUX pO3BEAEHb Y M'SICO-NENTOHOBOMY BYrbAOHI
(MMB) (Makpoxim, YkpaiHa) gns Gaktepiit i pigkomy nve-
HOMY CyCrli (BMICT CyxuXx pe4oBuH 2 %) Ansa gpikaxis. Y cTe-
puynbHMX ymoBax y 10 npo6ipok BHocunu no 1 mn cepeno-
BYMLLUA, Y NepLuy goaasany 1 Mn po3yvHy 3paska npenapary
Oen-ImyH V® MakcumanbHOi KOHLEeHTpaLjii, nicrs 4oro nepe-
MiwyBanu, Binbupanu 1 mn i nepeHocunu B HacTynHy npo-
GipKy. AHanoriYyHo NpoBOAUNM PO3BEAEHHS AN HACTYMHUX

ABaHaguaTvn npobipok. 3 ocTaHHbOi Npobipku BigdGupanu
1 mn. KiHueBuii o6'em KoXHOI npobipku cTtaHoBuB 1 Mn
(MIB abo cycrno Ta po34unH 3paska npenapary), a KOHLEHT-
pauis npenapaTy B KOXHi/i HacTymHin npobipui 3HWXyBa-
nacs yaBidi. Sk HeraTtMBHWUM KOHTPOSb BUKOPUCTOBYBanu
CTepurbHe NoXuBHe cepenoBuLLe. [JoaaTKOBUM KOHTPONeM
6yB 3pa3ok npenaparty [den-ImyH V® nicnsa ctepunisadii B as-
Toknaei BK-75 (Ykpaina). MapameTpu ctepunisauii ctaHo-
Bunu: Tnuck P = 0,05 MIMa ta vac t = 30 xB. [ani B KOXHYy i3
npoGipok BHocunu no 0,1 Mn cycnexsii TecT-kynbTyp (10%-
108 KYO/mn) i nepewmiwysanu. Mpo6ipku iHkyGyBanu 24 rog
npu 28-30 °C ana GakTtepin i 24-26 °C ans gpixaxis. Pe-
3ynbTaTh Bi3yanbHO OLHIOBaNM 3a MOMYTHIHHSIM cepefo-
BuLa: (+) — Npobipku, y sIkMX criocTepirany NOMyTHIHHS ce-
pefoBuLLa (3pOCTaHHA TeCT-KYNbTypW), (-) — MOMYTHIHHS He
Oyno (3pocTaHHA He Byno). MiHimanbHy iHriGyo4y KOHLEHT-
pauilo po3yMHY BM3HAYanu SiK KOHUEHTpaLilo npenaparty B
OCTaHHI Npobipui, Ae cnocTepiranocs 3pOCTaHHS.

Yci gocnign nosBToptoBanu Tpwdi, KinNbKiCTb napanenb-
HMX BM3Ha4Y€eHb B eKCrepuMMeHTax — Bif Tpbox Ao n'atu. Cta-
TUCTUYHY OOpODOKY eKcnepumeHTanbHUX AaHUX 34iNCHIo-
Banu, sik onucaHo y [24]. PisHuuo M cepegHiMu NoKasHu-
KaMun BBaXkanu CTaTUCTUYHO 3HAYYLLOK NULLE Ha PiBHI 3Ha-
yywiocTi p < 0,05.

Pe3ynbTaTtyn Ta ix o06roBopeHHs. 3rigHo 3 nitepaTtyp-
HUMKU gaHumu npenapat Oen-lmyH V® xapaktepusyeTtbcs
iHTEP(EePOHOreHHOK aKTUBHICTIO | 34aTHICTIO CTUMYIHO-
BaTU CUHTEe3 pakTopy HeKpo3y nyxnuH anbda [22, 23].
[laHi CTOCOBHO aHTUMIKPOOHOT akTUBHOCTI Npenapary B ni-
TepaTypi BigCyTHI.

HaBepneHi B Tabn. 1 gaHi ceigyatb Npo Te, Wo npenapaTt
30aTHUIA YUHUTU aHTUMIKPOGHY Aito, MPUYOMY MiHiManbHi
iHriOyloYi KOHUEeHTpauii Ana HaTMBHOro npenapaTy Wwono
pocnigxyBaHux GakTepianbHuMX TeCT-KynbTyp Oynm y 8—
125 pasiB HWKYMMU, HiXK MOKA3HUKM TEPMIYHO iHAaKTUBOBA-
HOro KoHTpomo. 3asHauynmo, wWwo npenapat Hden-lmyH V®
BUSIBMNSIB BUCOKY @aHTUMIKPOOHY Ao He TinbKu Woao rpam-
nosaumtuBHux (B. subtilis BT-2, S. aureus BMC-1), ane n
rpamHeratmBHux (E. coli 1EM-1, P. vulgaris TI1A-12,
Pseudomonas sp. MI-2) 6akTtepii.

HanmeHL wyyTnmneoto o Aii npenapaTy BUSBMNAacs Kynb-
Typa B. subtilis BT-2 (MIK 12,5 mkr/mn). Ans iHWKX KynbTyp
MIK 6yna B giana3soHi Big 1,0 8o 4,0 mkr/mn. OTpuMaHi gaHi
cBig4aTh, WO A0 npenapaTty BUSIBUMKW YYTIUBICTb KyNbTypw,
SKi HarMyacTile CNPUYNHAIOTE IHGEKLiNHI 3aXBOPIOBaHHS.

Ta6nuys 1. AHTuGakTepianbHa akTUBHiCTb Nnpenapaty Aen-ImyH V®

MiHimanbHi iHridyroui Bacillus subtilis BT-2 E. coli IEM-1 Staphylococcus | Proteus vulgaris | Pseudomonas
KOHUeHTpauii, MKr/Mn (cnopu) i aureus BMC-1 NnA-12 sp. MI-2
Mpenapat 12,5 4,0 2,0 1,0 1,0
Kontpons 1 (npenapar nicns 125,0 250,0 250,0 125,0 125,0
aBTOKMaBYBaHHS)
KoHTponb 2 (ctepunbHe MINB) 0 0 0 0 0

MpumiTKa: npy BU3HaYeHHI MiHiManbHUX iHFibYYMX KOHLEHTpaLUih Nnoxnbka He nepesuwyBana 5 %.

PesynbTati gocnigXeHHs aHTUdYHranbHWX BNacTneo-
cTen H6akTepianbHOro ni3aty, KM MiCTUTLCA B Npenapari,
npoBeAeHOro 3 BUKOpPUCTaHHAM Apixaxis pogy Candida
(tabn. 2), ceiguaTte npo Te, wo npenapat Oen-lmyH V®
MEHLLIOKO MipOI0 BUSABIISE aHTUMYHranbHy akTUBHICTb NOpi-
BHAHO 3 aHTubakTepianbHow. MiHimanbHa iHribytova

ISSN 1728-3817

KOHLEeHTpaLiss 6yna B AgianasoHni Big 62,5 no 125 mkr/mn,
wo B 4—8 pasiB MeHLlEe 3a NOKa3HWKN TEPMIYHO iHaKTUBO-
BAHOro KOHTpon. HesBaxatroum Ha ue, Taki KOHLeHTpauii
MOXXHa MOKMagaTh TepaneBTUYHUMM 3 OrNsAay Ha HU3bKUIA
piBeHb TOKCUYHOCTI NpenaparTy.
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Ta6nuys 2. AHTUdyHranbHa akTMBHICTbL npenapaTty Aen-lmmyH V®

MiHiManbHi iHriGyro4i KOHUeHTpauii, MKr/Mn Candida tropicalis PE-2 Candida albicans 0-6 | Candida utilis BBC-65
Mpenapat 125,0 62,5 125,0
KoHTponb 1 (npenapar nicns aBToknaByBaHHS) 500,0 500,0 500,0
KoHTpornb 2 (cTepunbHe cycno) 0 0

MpumiTKa: npu BU3HaYeHHI MiHiManbHKUX iHribY4YMX KOHLEHTpaLi Nnoxnbka He nepesuwyBana 5 %.

Oocnign nposogwnu in vitro, Tomy 6e3nocepenHs gis
npenapary Ha MiKpoopraHiamu o4eBuaHa.

[aHi Nnpo BUKOpPUCTaHHA B MeOU4HI NpakTuui nisaTis
NpoGioTUYHMX KynbTyp Ans 60poTebu 3 iHEKLUinHMMK 3a-
XBOPIOBaHHAMW B HayKOBI niTepaTypi AOBOM OOMEXeHi.
Hanpuknag, micueBe 3acTocyBaHHS 06poOneHux ynbTpas-
BYKOM LwWTaMiB Streptococcus salivarius nauieHTamu, ski
CTpaxaaltTb Ha aTonivyHUiA 4epMaTuT, noninwuno 6ap'epHy
dyHKLUiI0, IMOBIPHO, 3a paxyHOK NiABULLEHHS PiBHS Liepami-
AaiB 'y porosomy wapi [25]. MicueBe 3acTocyBaHHSA
L. plantarum pns nikyBaHHs iHgIKOBaHWX paH CNpUso Big-
HOBINEHHIO TKaHWH Ha moaeni onikiB y Muwen i 3anobirano
iHdbeKUiT Npu XpOoHIYHMX BMpasKax Ta onikax Hir y noaen [26,
27]. NpoTe MexaHi3mun uux edekTiB BUBYEHI HEQOCTATHLO.

€ paHi, aki ceigyaTh Npo Te, WO NaTOreHHUI noTeHuian
Candida spp. 3anexuTb Bif IXHbOI 30aTHOCTi BUpPOGnATK Gio-
nniBk1 Ha abioTUYHMX i BioTMYHMX noBepxHsaXx [28]. Mpu goc-
NigXEeHHI NPOTUKaHAMAO3HOI aKTUBHOCTI HEOYMLLIEHOrO eKCT-
pakTty 13 pisHux wramis Lactobacillus [29] 3'acosaHo, Lo 3Ha-
yeHHa MIK nexutb y gianasoHi Big 1,25 go 10 mr/mn. Takox
niaTBepaxeHa aHTMMIKpobHa aKTUBHICTb CynepHaTaHTy ni-
3aty KynbTypu L. paracasei Ta ineHTudikoBaHoro 6inka 3 mo-
NeKynsApHOK Macor npubnuaHo 25000 [a npoty rpamnosn-
TUBHUX, rpamHeraTuBHux Gakrepin i apixmkis in vitro [30].

CynepHataHTu cuporo oinbtpaty 3 L. acidophilus
ATCC 314, L. rhamnosus ATCC 7469, L. plantarum ATCC
8014 i L. reuteri ATCC 55730 3gaTHi BNnNMBaTh Ha YTBOPEHHS
ripiB Candida albicans y nonepegHeo cdopmoBaHii Gionni-
BLi Ta Ha pPo3BMTOK 3pinoi Gionnisku. IHribytodi edpekTn 3ane-
Xanu Big wrtamy naktobauun. Jlisatm L. plantarum,
L. acidophilus Ta L. reuteri nopyLuyBanu yTBOpeHHs1 Gionni-
BKW, TOoAj sk L. plantarum Ta L. reuteri — Tinbku GionniBkx Kni-
TVH. HewoaaBHi AOCNIMXXEHHS TakoxX NiaTBEpANNN, LLO BUAK
Lactobacillus MoxyTb 3MeHLINTYN yTBOPEHHS ricpi C. Albicans
[31, 32] wnsxom BUBINbHEHHS aHTUMIKPOBHMX CMONYK.

Y KniHIYHOMY AOCRiAXEHHI 3 BUKOPUCTaHHSAM EKCTPaKTy
Lactobacillus plantarum (L. plantarum) [33] cnocTepiranu
3MEHLUEHHS NEerkoro ypaxeHHs akHe 3i 3MEHLUEHHAM epu-
TeMU Ta BiHOBINEHHAM LUKIpHOro 6ap'epy. 3Ha4yHe MpurHi-
YEHHS PO3BUTKY aTOMIYHMX YpaXKeHb LUKIpWU, CNPUYNHEHNX
Kniwamu Ta iHWuMKM natoreHamu, cnocTepiranocs npu mi-
CUEeBOMY 3acTocyBaHHi romoreHizoBaHux Lactobacillus
reuteri y Bogi [34].

BucHoBkW. Y pesynbTaTi NpoBeAeHOro OOCHiaXeHHs
nigTBEpAXeHO aHTMbaKTepianbHy Ta aHTUdYHranbHy akTu-
BHicTb Npenapaty fen-ImyH V®. 3'acoBaHo, Lo cnekTp npo-
TUMIKPOBHOI aKTMBHOCTI OXOMNMKE rPaMno3nTHBHI Ta rpam-
HeraTuBHi GakTepii, a Takox ApikmkonodibHi rpubn popy
Candida. MpoTUMikpOGHY aKTUBHICTb BUSIBNSINM 3pas3ku npe-
napary, siki He 6ynu TepMiyHO iHakTMBOBaHi. Lle cBigunTb
npo Te, L0 aKTUBHI PE4YOBUHN € TEePMONabinbHUMK.

MiHimanbHi iHriGyoui KoHLEeHTpauii 6ynn JocuTb Hu-
3bkuMu: y gianasoHi Big 1,0 oo 4,0 mkr/mn ans 6aktepia-
NbHUX KyNbTyp Ta Big 62,5 0o 125 mkr/mn ans apikoxis.
HanmMeHw YyyTnmBo A0 Ail npenapaty BUABMMIAcCS Kyrb-
Typa B. subtilis BT-2 (MIK 12,5 mkr/mn).

OTpyMaHi pesyrbTaTi ceigyarts, Lo npenapat Aen-ImyH V@
€ NepcnekTUBHMUM Ang NpodinakTnkmM Ta 4ONOMiKHOT Tepanii
iHgPeKLiiHMX 3axBOptoBaHb MikpoOHOT eTionorii.
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ANTIMICROBIAL POTENTIAL
OF LACTIC ACID BACTERIA LACTOBACILLUS RHAMNOSUS LYSATE

According to World Health Organization, antibiotic resistance is rising to dangerously high levels in all parts of the world. New resistance
mechanisms are emerging and spreading globally, threatening our ability to treat common infectious diseases. Therefore, searching for new
antimicrobial agents of natural origin is an extraordinary global problem.

The work aimed to determine the antimicrobial activity of lyophilized enzymatic lysate of cells of the Lactobacillus rhamnosus V strain of lactic
acid bacteria.

The object of the study was the drug Del-Imun V®, which hasanti-allergican dimmuno stimulating activity. The researchers' efforts aimed to fully
reveal the drug's potential, particularlyitsanti microbialaction.

Antimicrobial activity was determined by the minimum inhibitory concentration (MIC). Determination of MIC was carried out by the method of two-
time serial dilutions in meat-peptone broth (MPB) for bacteria and liquid wort for yeast. Gram-negative (Escherichia coli IEM-1, Proteus vulgaris PA-12,
Pseudomonas sp. MI-2) and Gram-positive (Bacillus subtilis BT-2, Staphylococcus aureus BMC-1) bacteria, as well as yeast (Candida albicans D-6,
Candida tropicalis PE-2, Candida utilis BVS-65).

It was shown that MIC valuesof the native preparation for the bacterial test cultures (EscherichiacolilEM-1, Bacillussubtilis BT-2,
Staphylococcusaureus BMS-1, Proteusvulgaris PA-12, Pseudomonassp. MI-2) were 8 time slower, than those of the thermally in activated preparation,
forthe yeasts (Candidaalbicans D-6, Candidatropicalis PE-2, Candidautilis BVS-65) — 4-8 time slower.

As a result of the conducted research, the antibacterial and antifungal activity of the drugDel-Imun V® was established. The spectrum of
antimicrobial activity concerned gram-positiveand gram-negative bacteria and yeast-like fungi of the genus Candida. The minimum inhibitory
concentrations were quite low: from 1.0 to 4.0 ug/ml for bacterial cultures and from 62.5 to 125 ug/ml for yeast. The culture of B. subtilis BT-2 was the
least sensitive to the drug's action (MIC — 12.5 ug/mi).

There fore, it can be concluded that the lysate of Lactobacillus rhamnosus V lacticacid bacteriahasanti bacteria landanti fungal properties.

Keywords: bacteriallysate, probiotic, lacticacidbacteria, antimicrobialactivity.
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VIRULICIDAL EFFECT OF THE PROBIOTIC DRUG "SVITECO-MULTI"
ON POLIOVIRUS TYPE 1 AND INFLUENZA VIRUS

The experimental work shows the antiviral activity of the probiotic drug "Sviteco-Multi" which contains bacteria of the
genus Bacillusin model system in cell culturesMDCKandHEp-2, against influenza A (H1N1)pdm2009 virus and vaccine poliovirus
type 1, which allows to recommend it for use, in particular, as an alternative to traditional antiviral disinfectants.

Keywords: probiotic drugs, antiviral activity, Bacillus subtilis.

Introduction. Probiotics are considered to be living
microorganisms that, when introduced into the body in
adequate quantities, have a beneficial effect on the host's
body. The category of probiotics includes various
microorganisms, in  particular representatives  of
Lactobacillus and Bifidobacterium, as well as bacteria of the
genus Bacillus. The latter genus includes a group with a
wide variety of species that has been known to scientists for
over 100 vyears, including B. subtilis, B. pumilus,
B. licheniformis, B. amyloliquefaciens and B. megatherium.

It turns out that probiotics of the genus Bacillus have an
antifungal and antiphlogistic effect due to creation of biofilm,
which prevents the reproduction of fungi and pathogenic
bacteria. Currently probiotics are used in medical practice,
though the history of their use in European countries began
in the fields of animal husbandry and poultry breeding for
prevention of spread of diseases, which are caused by
bacteria and fungus to decrease the usage of antibiotics.
Proven, that probiotics due to the ability to produce
interferon and enzymes (protease and lipase etc.) increase
local immunity and accelerate wound healing and burns. But
the systematic study of biofilms' effect on biosafety of human
and animals began only in the last two decades.

Relevance. Relatively recently, new trends have
emerged in the world — the so-called "probiotic antiseptics"
and "probiotic disinfection". These new approaches are
especially important against the background of the
frequently developed antibiotic-resistant forms  of
microorganisms, namely — multidrug-resistant. The
presence of multidrug-resistant forms of microorganisms
makes it impossible to use antibiotics due to their
ineffectiveness. And it is probiotics that can play a key role
in the treatment of burns and wound healing. Probiotic
disinfection is the use of probiotics for disinfection, in
particular to eliminate foci of nosocomial infections [1].

A number of microbiological preparations are produced
on the basis of strains of Bacillus subtilis designed to protect
garden, indoor and greenhouse plants from a complex of
fungal and bacterial diseases.

There are also works which dedicated to influence of
Bacillus subtilis on host longevity including extended
lifespan, when they are administered or present in
adequate quantities. However, the mechanisms by which
probiotics stimulate host longevity remain unclear and very
poorly understood [2].

A separate important issue is the use of probiotics where
there is a risk of formation of biofilms of pathogenic

microorganisms, the formation of which leads to ineffective
use of conventional disinfectants.

If the antibacterial action of probiotics has been studied
for a long time, then there are only some reports concerning
their antiviral action [3-5]. There were the fully successful
results of study on high effectiveness of antiviral activity of
crude extracts from B. licheniformis against porcine
epidemic diarrhea virus (PEDV). This study was performed
both in vivo and in virto [6]. Anotherstudy was devoted the
investigation the activity of probiotic strain B. subtilis against
the influenza virus. The antiviral effect of the extracted
peptide from this strain (P18) has been demonstrated in vitro
and in vivoas highly effective against influenza virus [7].

In another research demonstrated that peptide P34,
which obtained from B. subtillis, reduced viral titer of equine
arteritis virus from 10%5 TCIDso/mi to 10275 TCIDso/mi, showing
a percent of inhibition of 98.6 % [8].

In more resent investigation was shown the mediated
influence the B. subtilis to SARS-CoV-2 virus, especially in
terms of symptomatic management where linked to acute
respiratory infections [9].

Bacillus bacteriahave been shown to release peptide
glycan, a so-called surfactin [10-12], which is a natural
antibiotic. The mechanism of surfactin action is destroys the
virionin vivo condition.

Our study was aimed to evaluate potential virucidal
activity of the probiotic drug "Sviteco-Multi" against
poliovirus type 1 and influenza A/California/07/2009 A
(H1N1) pdm2009 in experiment in vitro.

It should be noted that the drug "Sviteco-Multi" includes
a complex of bacteria of the genus Bacillus, in particular —
Bacillus subtilis and Bacillus megatherium.

Materials and methods. The investigation was
performed according the EN 14476+A2 Chemical
disinfectants and antiseptics — Quantitative suspension test
for the evaluation of virucidal activity in the medical area [13].

The research was performed with influenza
A(H1N1)pdm2009 virus (hasRNAgenome, hasenvelope),
which was isolated in epidemiological season 2019/2020,
with highin factiousactivity. TCIDsomi of this virus was 107.
There was also used poliovirus type 1 (has RNA genome
and has no envelope) with infectious activity TCIDsomi, that
is equal to a 10°%. Vaccine poliovirus type 1 is a standard
virus, which is used to control the action of disinfectants
according to international standards.

Experiment with influenza viruses conducted on MDCK
cell culture (epithelial caninekidney cells) received from
Centers for Disease Control and Prevention (CDC — Atlanta,
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USA) which is highly sensitive to influenza viruses. For
propagate of cell culture growth medium on the basis of
DMEM cultural medium with 5 % fetal bovine serum used.
Maintaining medium, which is used for infected and probably
infected cell culture, is serum-free and contains serum
albumin (7.5 %) and purified trypsin Sigma (T-1426).

Experiment with poliovirus type 1 is conducted on HEp-2
cell culture, which is sensitive to poliovirus reproduction. The
same growth medium is used for both cell cultures HEp-2
and MDCK, but maintaining medium for HEp-2 contains 2 %
fetalbovineserum instead of serum albumin.

Prior to the main experiment, Petri dishes with meat-
peptone agar were treated with "Sviteco-Multi" by spraying
from an aerosol can. After treatment, the dishes were kept
at a temperature of 37°C for 24 hours, which allowed toforms
a microbial biofilm on the surface of the agar, formed by
bacteria of the genus Bacillus.

After that on one part of Petri dishes on the surface of
the agar in certain places (loci) virus-containing liquid was
applied containing 2.5TCIDso/mi (10-?) and 5TCIDso/mi (10-") of

influenza virus A/California/07/2009 A(H1N1)pdm2009,
100 pl per each locus. At intervals of 30 seconds, 2 and
5 minutes, washes were taken from the treated loci and
added to MDCK cell culture.

Virus-containing fluid containing 1TCIDsom (10°) of
vaccine poliovirus type 1, 100 pl per locus, was applied to
other "Sviteco-Multi"-treated Petri dishes at selected loci. At
intervals of 5, 10, 15 and 30 minutes, washes were taken
from the treated loci and introduced into HEp-2 cell culture.

The results were calculated by assessing the cytopathic
effect of the viruses during 2-4 days after inoculation of viruses.
Cytopathic effect (viability of viruses)was expressed in %.

The viral percent of inhibition (PI) were calculated by
Pl = [1- (Titer of treated/ Titer of controls)] x 100 [14].

Results and discussion. The experiment showed that
aerosol application of undiluted probiotic drug "Sviteco-
Multi" on meat-peptone agar, followed by application of a
dose of vaccine poliovirus type 1 1TCIDsomi (106) leads to
its inactivation 30 minutes after application.

The graphic image is given in Fig. 1.
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Fig 1. The viability of poliovirus type 1 on the biofilm
which generated by bacterium Bacillus

As can be seen from the Figure 1 in case of exposition
5, 10 and 15 minutes the vaccine poliovirus type 1 does not
have time to be inactivated and remains viable. But after
30 minutes it can be observed the inactivation of poliovirus
on the surface of biofilm created by bacteria genus Bacillus.

Theexperimentwith influenza virus showed that
treatment by aerosol application of undiluted probiotic drug
"Sviteco-Multi" on meat-peptone agar, followed by
application of a dose of influenza virus A/California/07/2009
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A(H1N1)pdm2009 2,5TCIDsomi (10-?) leads to its inactivation
after 30 seconds.

Application of 10 times higher dose of influenza virus —
5TCIDsomn (10°") leads to its inactivation after 2 minutes on
the surface of the biofilm formed by cultures of the genus
Bacillus.

It can be fully explained because the influenza virus has
much lower resistance to environmental factors and
disinfectants than poliovirus type 1.

The graphic imageisgivenin Fig. 2.
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Fig 2. The viability of influenza virus A(H1N1)pdm2009
on the biofilm which generated by bacterium Bacillus

For today the mechanism of probiotics' action has not
been clarifies. The majority of researchers come to the
conclusion that in an organism the mechanism of their action
is combined and is realized by different ways. It has been
revealed that the metabolites released by probiotics display
important protective activities to inhibit viral infections.
These metabolites form a micro-environment that is not
conducive to viral reproduction [15-18].Besides probiotic
bacteria may binddirectly to the virus and inhibit virus
attachment to the host cell receptor. Another mechanism —
is adhesion of probiotics on the epithelial surfacemay block
viral attachment in organism. Another way-induction of
low-grade nitric oxide (NO) production and dehydrogenase
production may also have antiviral activities. Probiotics is
able to act by modulation of immune response through
epithelial cells or activation of immune responses through
macrophages and dendritic cells. It can realise upon
activation, CD8+ T lymphocytes differentiate into cytotoxic
T lymphocytes (CTLs), which destroy virus-infected cells.
CD4+ T lymphocytes differentiate into Th1 and Th2 cells.
10 T-helper cells type 1 (Th1) activates phagocytes,
promoting virus killing [19].

Another mechanism of antiviral activity of B. subtillis is
containing in its metabolites. Particularly — it has been
shown that surfactin, a cyclic lipopeptide producedby
B. subtilis, is a molecule able to counteract both SARS-CoV-1,
MERS-CoV and HCoV-229E coronaviruses. One of the last
studies showed the potential antiviral activity of surfactin
against SARS-CoV-2.The antiviral activity of surfctinwas
tested in vitro in a cellular model of infection on Vero E6 cells
[20]. One else investigation confirmed that surfactin from
B. subtillis can also suppress the proliferation ofporcine
epidemic diarrhea virus (PEDV) and transmissible
gastroenteritis virus (TGEV) inepithelial cells at a relatively
low concentration range [3].

Based on experimental studies, it can be assumed that
biofilms formed by bacteria of the genus Bacillus may also
inhibit the reproduction of other viruses. However,
confirmation of this requires further research.

Conclusion. Therefore, the probiotic preparation
"Sviteco-Multi", which contains bacteria of the genus
Bacillus, has antiviral activity against influenza
A(H1N1)pdm2009 virus and poliovirus type 1, which makes

ISSN 1728-3817

it possible to recommend its use, in particular as an
alternative to traditional disinfectants.
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Y "lHcTuTyT enipemionorii Ta iHdekuinHUXx xBopob6 iM. J1. B. 'pomawweBcbkoro HAMH Ykpainu", KuiB, YkpaiHa

BIPYNIUMWAOHA OIA NPOBIOTUYHOIO NMPENAPATY "SVITECO-MULTI"
HA NONIOBIPYC MEPLLUOIO TUMY TA BIPYC FrPUMy
B ekcnepumeHmanbHili po6omi 8 ModenbHili cucmemi Ha Kynbmypax knimuH MDCK ma HEp-2 noka3aHa npomueipycHa akmugHicmb rnpooi-

omu4Hoz2o npenapamy "Sviteco-Multi”, skuli Micmums 6akmepii pody Bacillus, uyodo sipycy epuny A(H1N1) pdm 2009 ma eakyuHHoO20 nonioei-
pycy nepwoz2o muny, wjo dae 3mMoay pekoMeHOyeamu (io2o Oy 8UKOPUCMaHHs, 30KpeMa Ik anbmepHamueu mpaoduyiliHum 0e3iHgiKyro4um

npomueipycHum 3aco6am.

Knroyoei cnosa: npobiomyHi npenapamu, npomusipycHa akmueHicms, Bacillus subtilis.
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A0 BUBYEHHA ®AYHU NABYKIB (ARACHNIDA, ARANEI) YEPHIFNBCbKOIO rnoniccs:
NMABYKU BUKIBHAHCBLKOIO N1iCOBOro MACMBY MICTA KUEBA

Ynepwe npoeedeHo docnidxeHHs1 sudoeo2o cknady naeykie BukieHsIHCbKO20 Jlicoe020 Macusy, W0 3Haxo0UMbCSl 8 Mexax
cxiOHux okonuuyb M. Kuesa ma niedeHHux mexax YepHiziecbkozo lMoniccsi. O6cmexeHO POCIUHHI Aspycu ma niécmurskKy cocHo-
8020 i 6epe30e020 Jiicie i ncamoginbHO20 mpae‘'siHucmozo ocenuuwa. BusseneHo 123 eudu naeykie, siki Hanexams 0o 21 poOuHu.
Hali6inbw wupoko npedcmassieHi y ¢hayHicmuyHux 36opax poduHu Linyphiidae (28 eudie naeykis, 22,8 % eid 3a2anbHOI KinbKo-
cmi eusieneHux eudis), Gnaphosidae — (17 eudie, 13,8 %) ma Lycosidae (15 eudie, 12,2 %). Haliwupwe npedcmassieHa y nidcmu-
JniKoeomy sipyci poduHa Lycosidae, yacmka sikoi cmaHoeume 41,8 % eid 3a2anbHOI Kinbkocmi ecix eusieneHux nasykie. Macosum
sudom y nidcmusikogomy sipyci cocHogo20 Jlicy ausieuecsi Pardosa lugubris. Yacmka npedcmasHukie poduH Gnaphosidae ma
Linyphiidae cmanoeumb 24,6 ma 12,5 %, eidnogidHo. 3 ypaxyeaHHsIM limepamypHuUx daHUX i ompumMaHux pe3ysibmamie apaHeo-
¢hayHa YepHiziecbkozo lMoniccsi Hapa3i eknroyae ujoHalimeHwe 389 sudie i3 29 poduH. BusieneHo 26 eudie naeykie i3 13 poOuH,
wo exkasyromncs anepuwe 9ns1 Yepriziecbkozo lMoniccs, Ao sskux Hanexamp 14 eudie i3 8 poduH, Hosux O0nss mepumopii YKkpaiHch-
kozo [lMoniccs. Mo Hoeux Ansi pezioHy docnidxeHb eudax HaeedeHo OaHi w000 ghayHicmu4yHo20 Mamepiany, nepiody 3HaxidoK,
micuysi ma memody 36upaHHsi, eKos102iYyHUM ocobueocmsiM i 3HaxiOkam yux eudie Ha mepumopii YkpaiHcbkozo [loniccs e iHwux
ny6nikayisix. binbwicmb ceped Hoeux Ansi Yephiziecbkozo [loniccs eudie (15) maromb wupokuli apeasn. Yomupu eudu
(Lepthyphantes minutus, Trichoncus affinis, Typhochrestus digitatus, Titanoeca spominima) Hanexams 0o eudie 3 egponelicbKUM
munom apeany, wie Yyomupu (Alopecosa cursor, Lathys humilis, Drassyllus praeficus, Ozyptila scabricula) — 3 eeponelicbko-
dasHboceped3zeMHOMOPCbKUM, Osa (Asagena meridionalis, Gibbaranea gibbosa) — 3 eeponelicbko-Kkagka3bKuM, OOUH eud
(Alopecosa taeniopus) — 3i ckigpcbkum. [lidmeepduecs ¢hakm cnisicHysaHHs1 eudie Pisaura novicia ma P. mirabilis, wjo onucysa-
slocb paHiwe iHwumu aemopamu. Budu Hahnia nava, Centromerus incilium, Sintula spiniger, Stemonyphantes lineatus ma
Trochosa terricola eusieneHri e ycix mpbox munax docnioxeHux 6iomonie. IHOekc ¢ghayHicmuyHoi nodi6Hocmi XKakapa noka3sae
He3Ha4HYy cxoxicmb eudoeux KOMIJIEKcie nasykKie cocHo8020 Jjlicy ma ncamoginbHo20 mpae'sHucmozo ocenuwa — 0,23, a 3Ha-
4eHHs1 iHOekcy LlleHHOHa Onsi yux 6iomonie ideHmu4He — 4,277 6im, w0 ceid4ums PO NOMeHYiliIHO 8UCOKUl pieeHb 8u008020
cknady ma pizHomaHimmsi ¢hayHu naeykie BukieHsIHCbKO20 Jlicog0o20 mMacuay.

Knroyvoei crioea: eudoeuli cknad, eudoee pisHomaHimmsi, YepHiziecbke Moniccsi, nasyku, ¢hayHa, BukieHsIHCbKUU slicosull Macue.

BcTyn. 3a ocTaHHiMM gaHummn gns dayHu YKpaiHu Bka-
3yeTbea 1049 Bugie naeykiB [22]. OgHak BUBYEHHS NaBYKIB
TepuTopil YkpaiHu Mae BenbMyn MO3aivyHUA XapakTep, TOMy
neBHi perioHn nNoTpebyoTb MPYHTOBHUX CUCTEMHUX AOCHi-
OXXeHb Ans 3anoBHeHHs "6inux nnsm". OgHUM i3 Takux peri-
oHiB € YepHiriBcbke [Monicca. KomnnekcHi gocnigxeHHs
yrpyrnoBaHb NaByKiB LibOro perioHy 3aincHeHi K. B. €sTyLue-
HKO y 90-x pokax MuHyrnoro ctopivds [6—10]. CtapaHHsaMM
aBTopa 6yno BusiBneHo noHag 320 Buais, Wwo BTpuUYi Gi-
nblue, Hi B6yno Bigomo ansa perioHy paHiwe [7]. Y Haw yac
aKkTyanbHUMW CTalTb MNPOAOBXKEHHSI AoChigXeHb hayHu
YepHiriscbkoro Moniccs, iHBeHTapu3auis i 4JONOBHEHHS pe-
rioHanbHUX BUAOBMX cnuckis. Ocobnneo BaxnmMeumm € da-
YHICTUYHI focnigXeHHs GioTu TUX TepPUTOPIl perioHy, siki Me-
XYIOTb i3 MeranoricaMmm Ta NnoTeHLUiNHO MOXyTb ByTu BTpa-
YeHUMK Yepes 3abyaoBU XUTMOBUMKU KBapTanaMu BHaCHi-
OOK MOCTYNOBOrO PO3LUMPEHHSA MiCbKMX Mex. [lo Takux Te-
puTOpIN HanexuTb BUKIBHAHCBKINM nic, po3TawoBaHUMA Ha
cxigHini okonuui M. Knesa. OTpumaHi gaHi MmoxyTb 6yTn BU-
KOpUCTaHi Npu cknagaHHi Yn JOMOBHEHHI BXe iCHY0UUX pe-
rioHanbHUX gayHICTUYHUX CNNCKIB | KagacTpiB.

MeTolo gocnigXeHHs € BU3HAYEHHsI BUOOBOrO cknagy
naByKiB, IXHbOI TAKCOHOMIYHOI CTPYKTYpW Ha Teputopii buki-
BHSIHCbKOrO MiCOBOr0 MacuBy ik CKIagoBoi YacTuHN YepHi-
riscbkoro MNoniccs.

06'ekTn Ta MeToAM AochigXeHb. 3rigHo 3 reoboTaHiu-
HUM paloHyBaHHAM TepUTOpPIA AOCMiOXeHb HanexuTb A0
OcTtepcbkoro reoboTaHivHOro panoHy, YepHiriscbko-Hosro-
poaciBepcbkoro (CxigHononicbkoro) reoboTaHiYHOro oKpyry
Ay6oBo-cocHOBMX i cocHoBUX niciB Monicbkoi nignpoBiHLiT
€Bponeincbkoi mMpokonucTaHoi obnacTti. Okpyr po3sTallo-
BaHWI Ha cxia Biag [Hinpa B mexax [JoHeubko-[HiNpoBCbKOi
3anaguHu i 3aMae Ha CXOAi 3HWXKEHUI NiBOEHHO-3axiaHWN
kpan CepeaHbOpPYCbKOi BUCOUMHW. JlanawadT pariony Tu-
NOBO MOMICbKMIA, MPUPOAHA POCMMHHICTL 36epernacb Oo-
Ope. MNepeBaxalTb COCHOBI flicK, 3HAa4YHO MeHLIe Oy6oBO-
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cocHoBwux, AyboBux i BinbxoBux. Cepepn ny4Hux GioTonis ne-
peBaxaltTb CMpaBXHi JTyKM KOCTPUL Ny4HOI Ta KyHUYHUKa
Ha3eMHOro, pigwe — MiTnuui 6inoi Ta TOHKOT, KOoCTpuLi Ye-
PBOHOI, TOHKOHOra fy4yHoro. HasiBHi TakoX OCTENHeH i Nyku
miTnmui CupeiimkoBa, Tunyaka ©GOPO3HUCTOro, OCOKU
paHHbOI. |HoAi 3HauHi nnowi 3arMalTe GONOTUCTI NyKK
OCOKW CTPYHKOI, NeneLLHsAKIB BENMKOro Ta nnasy4oro, 6ek-
MaHii 3Bu4yanHoi, mitnuui cobayoi, a Takox Topd'aHUCTi —
LLYYHMKOBI Ta ApibHOOCOKOBI [12].

dayHicTYHMIA maTepian 3ibpaHo Ha Teputopii BukiBHS-
HCbKOro MiCOBOro MacuBy B MeXax CXiHWX OKONWLb MicTa
KueBa y nepiog i3 kBiTHA no nuctonag 2017 p., Takox y po-
60Ti BUKkopucTaHo BriacHi 36opu 2013 p. 3actocoBaHo cTa-
HOAPTHI METOOMKM NONBOBUX AOCHIAKEHb: PyYHe 30UpaHHs
3 nigcTunku, ctoBbypiB AepeB 3a AONOMOroOK ekcraycrepa,
KOCIHHSA 3a JOMOMOrol CTaHA4apTHOrO EHTOMOSONYHOro ca-
YKa No POCMMHHOCTI Ta I'pyHTOBI NacTkn bapbepa [13]. oc-
NiXEHO AINAHKM COCHOBOro nicy, ncamodinibHOro Tpas'sa-
HMCTOro ocenviia Ta 6epesoBoro nicy. 3aranom 3ibpaHo Ta
KameparnbHO 06pobneHo 2076 ek3emMnnsipiB NaBykKiB Ha pi3-
HUX cTagisax po3BuTKY. HomeHknaTypy Ta reorpadiyHe no-
LUMpeHHs1 BUAiB HaBedeHO 3a "Kartanorom naBykiB CBITY",
pOAVHW, poau Ta BMAM NofdaHo B andasiTHOMY NoOpsiaky
[23], Tvnn apeanie nogaHo 3a [21]. PayHicTUYHUIA MaTepian
30epiraeTbcsl Ha kadeapi ekonorii Ta 3oonorii Kniscbkoro
HauioHanbHOro yHiBepcuTteTy iMeHi Tapaca LleB4yeHka.

[nsi NopiBHAHHSA BUOOBMX YrpyrnoBaHb NaByKiB BUKOPUC-
TaHo iHaekc dayHicTuyHOi noaibHocTi YKakapa. [ns ouiHto-
BaHHs GiOpi3HOMaHITTA yrpynoBaHb MaBYKiB LOCHIOKEHUX
6ioTonis 3actocoBaHo iHAekc LLeHHoHa [13].

MpuiiHATI B po6GOTi YMOBHI CKOPOYEHHSI Ta MO3HAYEHHS:
(1) — ncamodinbHe Tpas'aHUCTe ocenuuie, nactkm bap-
Oepa; (2) — ncamodinbHe TpaB'aHUCTE Ocenuule, KOCIHHSA
€HTOMOJIOriYHNM caykom; (3) — cocHoBui nic, nacTtkn Bap-
Oepa; (4) — COCHOBWIA J1iC, KOCIHHSI EHTOMOJIOTIYHNM CayKOM;
(5) — cocHoBwui nic, py4He 36upaHHs; (6) — 6epesoBuii nic,
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KOCIHHS1 €HTOMOIOriYHMM cayvkom; (7) — GepesoBuii nic, py-
YHe 36upaHHs; & — camelp; ¢ — camka.

Pe3ynbTati Ta ix 06roBopeHHs. Y pesynbTati gocni-
OXeHb Ha Teputopii BMKIBHAHCLKOrO NiCOBOro MacuBy, po3-
TalloBaHOro Ha niBAeHHIN okonuui YepHiriscbkoro lMonicecs,
BuABMeHo 123 Bnaun nasykis i3 21 poanHu. 3aranowm, 3 ypa-
XyBaHHSAIM pe3ynbTaTiB HalMX AOCHiSKEeHb i nitepaTypHUX
AaHux, Cnucok naeykiB YepHiriscbkoro Nonicca HapaxoBye
HaTenep woHarmeHwe 389 Buais i3 29 poauH.

Harnbinbl WMpoKo nNpeacTaBneHi y dayHiCTUYHMX 360-
pax poauHu Linyphiidae (28 Bugis; 22,8 % Big 3aranbHoi Ki-
nbKocTi BUsiBNeHux Buais), Gnaphosidae (17 suais; 13,8 %)
Ta Lycosidae (15 Bugis; 12,2 %). MNigpaxyHok KinbKicHMX no-
Ka3HukiB y 36opax i3 gocnigxyBaHux GioToniB nokasas, LU0
HanbinbWw npeacTaBneHVMU y MiACTUIKOBOMY SpYCi TEX €
poauHu Lycosidae, wo ctaHoBnaTh 41,8 % Big 3aranbHoI Ki-
NbKOCTI  ek3eMnnapiB. YacTka npencTaBHUKIB  POAMH
Gnaphosidae Ta Linyphiidae ctaHoButb 24,6 Ta 12,5 %, Bia-
nosigHo. MacosumM BMAOM Yy MNiACTUNKOBOMY SIPYCi COCHO-
BOro nicy 6yB Pardosa lugubris.

Y pesynbTaTi fochigKeHb BUABNEHO 26 BUAIB NaBykiB i3
13 poauH, Wo BKasyoTbCs BriepLle Ansa TepuTopil YepHiris-
cbkoro MNoniccs (y Tabn. 1 BOHM no3HaveHi "*"), 4o SKux Ha-
nexatb 14 Bugis, WO BKa3ylTbCHA BrepLue Ans YKpaiHCb-
koro lMonicca (no3HaveHi "**"). Hukye HaBoaMMO AaHi Woao
ayHicTM4HOro martepiany, nepiogy, micus Ta cnocoby 36u-
paHHS, NOLUMPEHHS, OESKMNX eKONOriyHnx ocobnmeocTei (3a
niTepatypHuMu Jkepenamu) Ta 3Haxigok uux BuaiB Ha Te-
puTopii YepHiriscbkoro lMoniccs.

PoaovHa Araneidae: Gibbaranea gibbosa (Walckenaer,
1802). Matepian: (2): &, 12.04.2017. NowwupeHHs: Es-
pona, TypeuunHa, KaBkas [23]. lMpumimku: BeHApPOBIOHT,
MeLLIKae y KPOHi AepeB Ta KyLUiB, He € piAKiCHUM BUAOM, ane
NOro cknagHo BUABMTW Yy NPUPOAI; cTaTeBo3pini 0cobuHm 3y-
CTpivaloTbes 3 BeCHM o oceHi [20]. BrnepLue BkasyeTbca Ans
TepuTopii YkpaiHcbkoro Moniccs.

PoguHa Cheiracanthiidae: Cheiracanthium oncognathum
Thorell, 1871. Matepian: (1): &, 12-24.05.2017. MNowmwu-
peHHs: €Bpona, 3axigHoesponencbka YacTuHa Pocii [23].
[Mpumimku: MeLLKae Ha HA3bKOPOCIIOMY YarapHuKy Ta aepe-
Bax, Ha ysniccax; TepModinbHUIA BUA, He € pigkiCHUM, ane
CKNagHoO BUABUTW y NPUPOAI; CTaTeBo3pini 0COOUHM 3yCTpi-
YyalTbCs 3 KiHUSA BECHM [0 Ni3Hboi oceHi [1, 20]. Bnepwe
BKa3yeTbCsA Ans Teputopii YkpaiHcbkoro MNoniccs.

PoavHa Dictynidae: Lathys humilis (Blackwall, 1855).
Matepian: (3): 283, 12-24.05.2017. MowwupeHHs:
€spona, TypeuunHa, Kaskas, IpaH, LieHTpanbHa Asis, iHTpo-
aykosaHu Bua y Kanagi [23]. Mpumimku: Ha Kywax i TpaBax
Ha fobpe oCBITNEHIN MicLeBOCTI, Ha rinkax Ta ctoBbypax, y
niacTUnLi y COCHOBMX ficax, iHOAI TakoX Ha MOBEPXHi I'PYHTY,
HanbinbL nowwunpeHun Bug poay Lathys (Simon, 1884); ca-
MKW 3yCTpiYalTbCA MPOTSArOM POKY, CaMui — 3 paHHbOI
BeCHU Ao cepeauHu nita [14, 20]. Bneplwe BkasyeTbcs Ang
TepuTopil YepHiriscbkoro lNoniccs, paHiwe Bigomuin 3 Knie-
cbkoro lMonicca [7, 11].

PoanHa Gnaphosidae: Berlandina cinerea (Menge,
1872). Matepian: (1): 1433, 24.06-12.05.2017. (3): &, 12—
24.05.2017. NowwnpeHHAa: €Bpona, Ha cxig Ao niBOeHHOro
Cwubipy, IpaH, KasaxctaH [23]. [Mpumimku: 3ycTpidyaeTbes y
CyXuX MilaHuX fokauisx, nig nuianHmkaMmm abo Bepeckom
[20]. Brneplie BkasyeTbcs ons TepuTopii YepHiriscbkoro Mo-
niccs, paHiwe Bigomuii i3 Hoeropog-Ciesepcbkoro MNonices [7].

Drassyllus praeficus (L. Koch, 1866). MaTepian: (1): ¢,
24.05-08.06.2017; 299, 07-23.07.2017. MNowmnpeHHs: €B-
pona, Ha cxia Ao LlenTtpansHoi Asii [23]. [Mpumimku: 3ycTpi-
YaETbCS B CyXMX i BiAKPUTMX MiCLIEBOCTSAX, TAKMX AK CXUNN,
KaM'sSsHUCTi CTenu, Cyxi NyKu Ta BUMHOrPagHUKMW, PiaKiCHWUN
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BWA,; CaMLi Ta CaMKn 3yCTpivaloTbCs i3 TPaBHSA Mo ceprneHb
[20]. Bneplie BkasyeTbcsa ans Teputopii YepHiriscbkoro MNo-
niccs, padiwe Bigomun 3 BonuHcbkoro [2] Ta Hosropoa-
Cieepcbkoro lMonicces [7].

Micaria dives (Lucas, 1846). Matepian: (1): &, 12—
24.05.2017; &, 24.05-08.06.2017; &, 08-22.06.2017. MNo-
wunpeHHn: €spona, TypeydunHa, I3paink, Kaskas, Pocis (Big
eBponercbkoi YacTuHu go fdanekoro Cxoay), IpaH, LieHTpa-
nbHa Asis, IHgis, Kutan, Kopes, Anowia [23]. Mpumimku: 3y-
CTpiYaloTbCA B Pi3HMX TMMNAxX KCeEpoTepMHMX GioToniB i cTe-
niB, Ha NiWaHnx AHax, OinblU-MeHLU BigKpUTMX nicoBux Oi-
oTonax, YarapHuKax i napkax, y 3apocTsX MakBiCiB — BiYHO-
3ereHnxX Kom4mx YarapHukis [17]; camui peecTpyoTbes i3
KBITHS1 MO ceprneHb, camky — npoTsirom TpasHsi [20]. Bnepue
BKasyeTbCH AN TepuTopii YkpaiHcekoro Monices.

Micaria formicaria (Sundevall, 1831). MaTepian: (1): @,
31.08-18.09.2017. MowwupeHHs: €spona, TypeydnHa, Ka-
Bka3, Pocia (Big eBponercbkoi yYacTuHu Ao [anekoro
Cxopy), IpaH, KasaxctaH, Kutaw [23]. lTpumimku: meLLKaoTb
y cyxux BioTonax, Ha nickax [1]; camui peecTpytoTbcs i3 Tpa-
BHS MO CeprneHb, CaMKu — i3 TpaBHs No BepeceHb [20]. Bne-
pLue BkadyeTbecsa Ans Teputopii YkpaiHcbkoro MNonices.

Zelotes exiguus (Muller & Schenkel, 1895). MaTepian:
(3): 8, 12-24.05.2017; 443, 24.05-08.06.2017; 933, 292,
08-22.06.2017; &, 299, 22.06-07.07.2017; &, @, 07-
23.07.2017; 399, 23.07-04.08.2017; 39 04-22.08.2017.
MowwmpeHHs: €Bpona, Pocida (Bia eBpONencbKoi YacTUHM 40
Hanekoro Cxoay), Kutai, Kopes, Anonisa [23]. MMpumimku:
MeLLKalTb Y KcepodiTHMX GioTonax: cBiTnmMx nicax, Bepeco-
BULLAX; caMLji Ta camku 3ycTpidatoTbea BniTky [20]. Bnepue
BKasyeTbcs Ans TepuTopii YepHiricbkoro Monices, paHiwe
Bigomun 3 Kuiscbkoro [7] Ta BonuHcbkoro Monicea [3].

Zelotes longipes (L. Koch, 1866). Marepian: (1): 399,
24.05-08.06.2017; @, 22.06-07.07.2017; &, O07-
23.07.2017; &, @, 23.07-04.08.2017; 3443, 299, 04—
22.08.2017; 299, 22-31.08.2017; 334, @, 31.08-
18.09.2017; 222, 18.09-02.10.2017; 243, 02-16.10.2017.
MowwupeHHsa: €spona, TypeudnHa, Kaskas, Pocis (Big eB-
ponewcbkoi YacTnHu go fanekoro Cxoay), IpaH, LieHTpa-
neHa Asisa, Monronia, Kutan [23]. lMpumimku: 3ycTpiva-
€TbCA Ha MilaHnx AloHax, nig 3apoCcTsiMu Bepecky, y CBiT-
NnX XBOWMHUX ficax, Y AEHHWUI nepiog NepexoByeTbCA y ni-
OCTUNUi Ta nig KamiHHAM; camui Ta caMKu 3yCcTpivyaloTbeca
i3 KBITHA no rpyaeHb [20]. Bneplwe BkasyeTbca Ans Tepu-
Topii YepHiriBcbkoro lMoniccsa, paHiwe Bigomuin 3 Hosro-
poa-CiBepcbkoro Monices [7].

PoguHa Hahniidae: Hahnia ononidum Simon, 1875.
Matepian: (3): 1338d, 26.04-12.05.2017; 7443, 12—
24.05.2017; @, 24.05-08.06.2017; @, 22.06-07.07.2017.
MowwupeHHa: CWA, Kanaga, €spona, TypeuunHa, Pocis
(Big eBponencbkoi YactnHm go [Oanekoro Cxopny), Kasax-
cTaH [23]. lpumMimku: 4acTo MOXHa 3HANTU B JIMCTAHOMY
onaji Ta MOXy y BOMOrux nicax; camui peecTpytoTbcs i3 Ci-
YHSI NO TPaBeHb Ta y rPYAHi, CAMKM — i3 CiYHS NO YEepBEHb,
y BepecHi Ta rpyaHi [20]. BnepLue BkasyeTbcs Ans Teputo-
pii YepHiriscbkoro lMoniccs, paHiwe Bigomun 3 BonuHcb-
koro lMonicca [7, 11].

PogouHa  Linyphiidae: Lepthyphantes  minutus
(Blackwall, 1833). MaTtepian: (3): &, 26.04—-12.05.2017.
MowwupeHHAa: €spona, Amxup [23]. lMpumimku: Melukae
nepeBaXHO Y XBOMHKX Nicax Ha cTtoBbypax Aepes i B ona-
nomy nucti [18]; cTaTteBo3pini 0cobuHU 3ycTpivaTbcs
npotsarom poky [20]. Bneple BkasyeTbca Ans TepuTopii
YepHiriscbkoro [Moniccq, paHiwe Bigomuin 3 Hosropoa-
Cisepcbkoro [MNoniccs [4].

Styloctetor romanus (O. Pickard-Cambridge, 1873). Ma-
tepian: (1): 334, @, 31.03-12.04.2017; &, @, 26.04—
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12.05.2017; &, 24.05-08.06.2017; &, 22-31.08.2017. No-
wupeHHn: €spona, lNiBHiyHa Adpuka, TypevunHa, KaBkas,
Pocis (Big eBponelcbkoi YactuHm o Oanekoro Cxopy), Ka-
3axcTaH, IpaH, LleHTpanbHa Asia, Kutan [23]. lNpumimku: Bia-
Aae nepesary MicusM i3 Cyxumm ymoBamu icHyBaHHs [20].
BnepLue BkasyeTbca ana Teputopii YkpaiHcbkoro Monices.

Thyreosthenius biovatus (O. Pickard-Cambridge, 1875).
Matepian: (1): @, 12-26.04.2017. MNMowwupeHHA: €spona,
eBponericbka YactuHa Pocii oo danekoro MiBHiyHoro Cxoay
[23]. Tllpumimku: melwKae B MypallHUMKax Mypax poay
Formica; camui 3ycTpivyaloTbCs K TpaBHi — YePBHi Ta BepecHi,
caMku — y 6epesHi — YepBHi Ta ceprHi — xoBTHi [20]. Bneplue
BKasyeTbCs Ang Teputopii YkpaiHcbkoro Nonices.

Trichoncus affinis Kulczynski, 1894. Matepian: (3): J,
26.04-12.05.2017; 1733, 429, 12-24.05.2017; 21343,
129,24.05-08.06.2017; 1033, 999, 08-22.06.2017; 299,
22.06-07.07.2017; @, 07-23.07.2017; 299, 23.07-
04.08.2017. NMowwupeHHs: €Bpona, Kaekas, [pysia Ta Pocia
[23]. MNpumimku: MeLLKae B CyxuX i TENNUX MiCUSX cepes Hu-
3bKOI POCIAIMHHOCTI; CaMLj 3yCTpiYaloTbCs NPOTArOM KBITHS —
BEPECHS, JOPOCTi CaMKu — Yy FNIIOTOMY Ta MPOTArOM KBIiTHS —
X0BTH# [20]. BnepLue BkasyeTbcsa AN Teputopii YepHiriscb-
koro lMoniccs, paHiwe Bigomnii 3 Kuiscekoro lMonicea [7].

Typhochrestus digitatus (O. Pickard-Cambridge, 1873).
Marepian: (1): &, 27.10-20.11.2017. MowwupeHHs: EB-
pona, MiHiyHa Adpuka [23]. MNMpumimku: Bigaae nepesary
CYXVM i TENAMM MicUaM; camLi 3ycTpivyaroTbCa NPOTHAroM Ci-
YHS — YEPBHS Ta XXOBTHS — rPyAHS, CAMKN aKTUBHI Y Ci4Hi —
NWMHI Ta BepecHi — rpyaHi [20]. BnepLue BkadyeTbcs Ans Te-
puTopii YkpaiHcbkoro lMNoniccs.

PogouHa Liocranidae: Scotina palliardii (L. Koch,
1881). Matepian: (3): &, 31.03-12.04.2017. MowwunpeHHs:
€spona, TypeudunHa, Kopes [23]. lTpumimku: meLlkae y Mo-
XOBO-TpaB'sHOMY i NiACTMIIKOBOMY LLApi CyXux nykK i Bepe-
COBWLL; CaMui 3yCTpiYalTbCHa MPOTArOM POKY, CaMKu — 3
ntoToro no rpyaeHs [20]. Bneple BkasyeTbcs Ans TepuTo-
pii YepHiriBcbkoro lNoniccs, paHiwe BigomMuin 3 BonuHcb-
koro lNonicca [7, 11].

PoaunHa Lycosidae: Acantholycosa lignaria (Clerck,
1757). Marepian: (1): &, @, 12-24.05.2017; &, 24.05-
08.06.2017. MowwmpeHHsa: €spona, eBponencbka YacTuHa
Pocii go Oanekoro Cxoay, Kutawn [23]. lpumimku: Biggnae
nepesary BigKpUTMM MiCUsIM, MeLUKae cepen MoBaneHux
CcTOBOYpIB AepeB; AOPOCHi camLi Ta CaMKK 3yCTpivalTbCs B
NiTHIN nepiog [20]. BnepLue BkadyeTbca Ans TepuTopiil Ykpa-
THebkoro lMonicces.

Alopecosa cursor (Hahn, 1831). Matepian: (1): 737,
31.03-12.04.2017. MowmpeHHs: €spona, TypeyunHa, Ka-
Bka3, Pocis (Big eBponeincbkoi YactuHu o lMiBaeHHoro Cu-
6ipy), IpaH, LieHTpansHa Asida, Kutan [23]. MMpumimku: meLwu-
KatoTb Y MOXY i TpaB'AHUCTIA POCAIMHHOCTI Ha BiOKPUTUX CYy-
XWX AiNsHKax; 4opochni camui Ta caMKy TpannsTbes i3 KBi-
THA no yepBeHb [20]. Bneple BKkasyeTbCs Ans TepuTopii
YkpaiHcbkoro [MNoniccs.

Alopecosa sulzeri (Pavesi, 1873). Marepian: (1): 337,
26.04-12.05.2017; &, 12-24.05.2017; 433, 2, 24.05—
08.06.2017; 3843, 08-22.06.2017; &, 22.06-07.07.2017; &,
Q, 31.08-18.09.2017. (3): &, 24.05-08.06.2017. Mowm-
peHHsA: €Bpona, KaBkas, eBponencbka 4actuHa Pocii go
MiBgeHHoro Cubipy, KasaxctaH [23]. [Mpumimku: meLukae B
cyxux i nobpe OCBITMIOBAHMX MPCbKNX paioHax Ta Ha HU3b-
Korip'i, pigKo 3ycTpidaeTbCa B HU3UHAX, YacTuUi BUA y fnico-
cTtenoBux naHawadTax CxigHoi €Bponu; gopochi camui Ta
CaMKuM TpannsTbes i3 TpaBHA no nuneHs [20]. Bneplue Bka-
3yeTbes Ans Teputopii YepHiriscekoro Monices, paHiwe Bi-
pomun 3 Knisckkoro Monices [7].
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Alopecosa taeniopus (Kulczynski, 1895). Matepian: (1):
233, 299, 18.09-02.10.2017; 2443, 02-16.10.2017; 3343,
16-27.10.2017. (7): &, 18.10.2013. MowwupeHHs: Big pedii
no Kutato [23]. Bneplie BkasyeTbcsa Ana Teputopii YkpaiH-
cbkoro [Moniccs.

PoguHa Pisauridae: Pisaura novicia (L. Koch, 1878).
Matepian: (1): 2, 24.05-08.06.2017. (3): 23843, 12-
24.05.2017. NowwupeHHs: Big CepeasemHomop's oo Lien-
TpanbHoi Agii [23]. lMpumimku: popocni camui 3ycTpiva-
HOTbCS NPOTArOM KBITHS — YEPBHS, OPOCIIi CaMKU — Y KBITHI —
nunHi Ta BepecHi [20]. Bneplle BkasyeTbca anst Teputopii
YkpaiHcbkoro lMonicca.

PoowHa Salticidae: Aftulus saltator (O. P.-Cambridge,
1868). Matepian: (1): 433, 26.04-12.05.2017; &, 12—
24.05.2017. NMowwunpeHHA: €spona, TypeyunHa, Pocis (Big
€Bponercbkoi YacTuHn o MisgeHHoro Cubipy) [23]. MNMpumi-
MKU: MELUKaE y PO3PiAXeHin POCNNHHOCTI Ha NilLl@HWX r'pyH-
Tax, y CTenoBuUxX Nnykax i Ha ysniccax, pigkicHui sua; gopocni
caMUi Ta camku TpannsaTbes 3 0epesHs no nuctonag [23].
BnepLue BkadyeTbca Ansa Teputopii YepHiriscbkoro MNonicces,
paHiwe Bigomuin 3 HoBropoa-Cisepcbkoro Moniccs [7].

PoavHa Theridiidae: Asagena meridionalis Kulczynski,
1894. Matepian: (1): &, 12-24.05.2017. (3): 23843, 12—
24.05.2017; &, 23.07-04.08.2017. MowwupeHHs: LleHTpa-
nbHa, MNMiBgeHHo-CxigHa Ta CxigHa €spona, Kaska3s (Pocis,
Ipysia) [23]. MNMpumimku: MelwkKae y NiaCTUNLi y BiAKPUTUX
nyboBO-COCHOBUX Jlicax; AOPOCNi camui 3ycTpidarTbes
NPOTArOM KBIiTHA — TpPaBHA i 3 NUMHSA NO rpyaeHb, CaMKku
nepioguyHO TPannATbCS NPOTArOM POKY: Y CiYHi, YepBHI,
BepecHi Ta rpyaHi [20]. Bneplle BkasyeTbcs AN TepuTopii
YkpaiHcbkoro Noniccs.

PoanHa Thomisidae: Ozyptila scabricula (Westring,
1851). Martepian: (1): 4443, 31.03-12.04.2017, &, 12—
26.04.2017; &, 22-31.08.2017; 334, ¥, 31.08-18.09.2017;
@, 18.09-02.10.2017. (3): @, 22.06-07.07.2017. Nowmn-
peHHsA: €Bpona, KaBkas, Pocis (Big €Bponencbkoi YacTUHU
no Oanekoro Cxony), LleHTpanbHa Asis, Kutai, Kopes [23].
lNpumimku: MeLlKae Ha nilaHux groHax, nig 3apoctamu Be-
pecky, Ha nilaHnx ainsHkax nig cocHamu, cyxmx nykax [15];
[opocni camui 3ycTpivaloTbCsl NPOTAroM TpaBHS — YEPBHS
Ta y BEpPEeCHi, CaMku — i3 KBiTHSA No nuneHb [20]. Bneplue Bka-
3yeTbCs Ans TepuTopii YepHiriscbkoro lMonices, paHiwe Bi-
nomun 3 Hosropoa-Cisepcbkoro Monices [7].

PoauHa Titanoecidae: Titanoeca quadriguttata (Hahn,
1833). MaTepian: (1): @, 08—22.06.2017. MowwupeHHs: €B-
pona, Pocis (Bia eBponericbkoi YacTuHu o MNisaeHHoro Cu-
Oipy), KasaxcraHn, Kutawi [23]. [pumimku: MeLLKaoTb Ha co-
HAYHUX NPOrpiTUX AINAHKaX I'PYHTY Mg KaMiHHSM; BECHSIHO-
NiTHIN BMA, JOPOCNi CaMLi | CaMKM 3yCTpiYalTbCa NPOTArom
TpaBHs — 4epBHs [20]. Bneplue BKasyeTbCa AN TepuTopii
YkpaiHcbkoro Moniccs.

Titanoeca spominima (Taczanowski, 1866). MaTepian:
(3): 283, 12-24.05.2017; 833, @, 24.05-08.06.2017; 33J,
08-22.06.2017. MowwupeHHs: LLseuis, PiHnaHgisa, LleHTpa-
nebHa €spona, Cepbisi, AnbaHis, YkpaiHa, eBponeiicbka Ya-
cTuHa Pocii [23]. lMpumimku: MeluKaloTb Ha NilaHuX r'pyH-
Tax i3 po3pigKeHNM POCIIMHHUM MOKPUBOM Y BiAKPUTUX MiC-
usax, Wo Aobpe nporpiBaloTbCs; BECHAHO-NITHIN BUA, 4OPO-
Cni camLi Ta caMKn 3ycTpivatoTbCs i3 KBITHS Mo cepneHb [20].
BnepLue BkasyeTbcsa ans teputopii YkpaiHcbkoro Moniccs.

Cepep 26 HOBUX Ons perioHy gocnigkeHb BUAIB nepe-
BaXkaloTb LUMpOKOapearbHi enemMeHTn — 15 Buais, 3 HUX 6 —
3 €BpasiiCbkKUM TUMOM MOLUMPEHHSI, 4 — 3 NaneapKTUYHUM,
3 — 3 eBponencbko-cMbipcbknmM, Mo 1 BUAY — i3 ronapkTuy-
HWUM i 3axigHO-LeHTpanbHo-naneapkTu4yHuMm. 1o Buais 3 €B-
ponevicbkum TUNOM apeany Hanexatb Lepthyphantes
minutus, Trichoncus affinis, Typhochrestus digitatus i
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T. spominima. €Bponencbko-4aBHbOCEPEA3EMHOMOPCHKNIA
TMN apeany npuTaMaHHUi LWe YOoTMPbOM BMAaM — Le
Alopecosa cursor, Lathys humilis, Drassyllus praeficus Ta
Ozyptila scabricula. Ba Buan 3 €BponencbKo-KaBKasbKUM
TMNoMm apeany: Asagena meridionalis Ta Gibbaranea
gibbosa. [Jo naBykiB 3i CKi()CbKUM TUMOM apeany HanexmnTb
Alopecosa taeniopus.

3 BMLLIEHaBeAeHOro ekonoro-ayHiCTMYHOro ornsgy
14 Bugis 6ynu 3adpikcoBaHi nuwe ans nyyHoro 6Giotomny
(ncamo@inbHOro TpaB'AHNCTOro ocenuuia): Lie TMnoBi poTo-
inbHI BUAM HAa3eMHOro Ta NiACTUIIKOBOro spycy, Lo Bigaa-
10Tb NepeBary BigkpUTUM MicuenepebyBaHHsAM, siki Jobpe
ocBiTneHi (Acantholycosa lignaria, Alopecosa cursor, Attulus
saltator, Cheiracanthuim oncognathum, D. praeficus, Micaria
dives, M. formicaria, Styloctetor romanus, Titanoeca
quadriguttata, T. spominima, Thyreosthenius biovatus,
Typhochrestus digitatus, Zelotes longipes Ta Gibbaranea
gibbosa, BUSIBNEHWI y TpaB'aHOMY sipyci). Y MiacTunkoBomMy
ApYCi B JOBOSI pO3PiAYKEHOMY COCHOBOMY JIiCi, LLIO MEXYE i3
XWTNoBok 3abyoBOO, BUSBMEHO LWicTb BUAiB (Hahnia
ononidum, L. humilis, L. minutus, Scotina palliardi, T. affinis
Ta Zelotes exiguus). Y nigcTnnkoBomy sipyci ncamodinbHoro
TPaB'ssHACTOrO OCENULLA Ta COCHOBOrO ficy, SIKMA 3Haxo-
ONTbCS MOpYyY, 3HaMAeHo N'aTb cninbHUX Buaie: Alopecosa
sulzeri, Berlandina cinerea ta Ozyptila scabricula (kinbkiCHO
Ui BMAKM 3Ha4yHO Binblue npeacTaBneHi came B nyvyHomy 6io-
Toni), a Takoxx Asagena meridionalis Ta Pisaura novicia. Y ni-
OCTUNKOBOMY SpYCi NcamoinbHOro Tpae'sHUCTOro ocenuiia
BusIBNeHo Alopecosa taeniopus, sSiKuii Takox OyB 3HanaeHWN
nig Yac pyyHoro 36upaHHs y nigcTunui 6epesosoro nicy.

P. novicia Busienenuii y sipyci xopTtobito ncamoinbHoro
TpaB'sHMUCTOro ocenuviia pasom i3 P. mirabilis. Obugsa Buau
MatoTb CNiNbHUIA apearn, MOXyTb 3yCTpiYaTUCh B OOHMWX i TUX
camux cTauisx y 6ioToni, TakoX Mi>k ABOMA BUAAMW He 3Hal-
OeHO eHONOoriYHMX BiAMIHHOCTEN, WO MiATBEPAXYETbCS
HalwnMK pesynbTataMu. Yepes cxoxicTb y MOpdonorii ko-
NynaTUBHOIO anaparty uux BuaiB y 6aratbox dpayHicTUYHUX
npausx, e Bkasyetbcs BUA P. mirabilis, yacTnHa matepiany
MOXe HanexaTu o suay P. novicia [19].

Cepepn 3aranbHOl KiNbKOCTI BUSIBNEHUX BUAIB N'ATb
(Hahnia nava, Centromerus incilium, Sintula spiniger,
Stemonyphantes lineatus Ta Trochosa terricola) 3HangeHo B
YCiX TPbOX TUMNax gocnimkeHnx Giotonis. S. spiniger — ogvH
i3 yoTnpbox Bugie poay Sintula Simon, 1884, BigoMux Ha
TepuTopii YkpaiHu. Moro BBaxaroTb pigkicHum Bugom [16].
PaHiwe Bug Oy BusBneHun Ha TepuTopii KniBcbkoro
Moniccs y GioToni cocHoBoro nicy [5].

CnopigHeHicTb BUOOBWUX KOMMIEKCIB NaByKiB COCHOBOIO
nicy Ta ncamoinbHOro Tpas'AHMCTOro ocenuila He3HavHa.
3HaveHHs iHaekcy dhayHicTnyHOI nogibHocTi Xakapa, pos-
paxoBaHOro Ha OCHOBI BUSIBMEHNX BUOOBUX KOMMIEKCIB Na-
BYKiB AOCHIIKEHUX SAPYCIB POCMMHHOCTI, gopisHioe 0,23.
Taky BiAMIHHICTb Y BUOOBUX YrpynoBaHHSX NaBYyKiB MOXHa
NOSICHUTU CYTTEBOIO Pi3HULIEID Y CTPYKTYPi POCIMHHOCTI Oce-
Ny, Ta MiKpOKniMaTUYHMX YMOB, SiKi TYT hopmMytoTbes. 3Ha-
YeHHs1 iHaekcy dayHiCTUYHOT NnodibHOCTI yrpynoBaHb na,y-
KiB cocHoBoro Ta 6epesoBoro nicy gopisHioe 0,1, a ncamo-
dinbHOro Tpae'aHMCTOro ocenuvuwa Ta 6epe3oBoro nicy —
nuwe 0,09. JocnigXeHHa BMOOBUX YrpynoBaHb MNaBykiB
©epe30BOro nicy manu nonepegHin, o3HaAMOM4nin xapak-
Tep i NnoTpebyloTh NoAanbLIOro 3acTOCYBaHHSA KiNbKiCHUX
Ta AKiCHUX MeTofiB 36MpaHHSA NPOTAroM yCbOro BereTauin-
Horo nepiogy. Ha cborogHi TyT BusBneHo nuwe 16 suais
naBykiB i3 7 poauH. [jo 6 BuaiB, 3HangeHnx nuwe B 6epe-
30BOMY JiCi, HanexaTb 3BWYalHi NpeacTaBHUKU, SKUX
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nerko MoXHa BMSABUTMK Y MiACTUNIKOBOMY Luapi Ta obcTexy-
FOUM POCIUHHI Apycu (Tabn. 1). 3HayeHHst iHgekcy GiopisHo-
MaHiTTs LLleHHOHa gopiBHioe 2,78.

[nsa spyciB xopTobito Ta MigCTUIKM ncamodinbHoro Tpa-
B'AAHUCTOro ocenuua brkiBHAHCBLKOro NiCOBOro MacuBy BUSIB-
neHo 72 B1auM nNaB.ykiB, WO HanexaTtb Ao 15 poauH. Nepesa-
XatoTb npeactasHukn poanH Gnaphosidae — 15 Bugis,
Linyphiidae Ta Lycosidae — no 13 Bugis, siki pasom cTaHOB-
natb 56,9 % Big HasBHOro BnaoBsoro GaratcTea. o 7 Buais
BMSABNeHo 3 poauH Salticidae Ta Thomisidae (pa3om 19,4 %).
B yrpynoBaHHi naBykiB uporo 6iotony 42 Buam (58,3 % Bia 3a-
rany) i3 10 poauH 3HavgeHo nuwe TyT. Lle doTodinbHi npea-
cTaBHukn poauH Gnaphosidae (3okpema Callilepis nocturna,
Drassodes pubescens, Haplodrassus signifer, Zelotes
electus, Z. latreillei), Linyphiidae (Agyneta rurestris, Erigone
dentipalpis, Trichopterna cito), Lycosidae (Alopecosa
farinosa, Pardosa agrestis, Trochosa ruricola, Xerolycosa
miniata), Salticidae (Aelurillus v-insignitus, Asianellus
festivus, Attulus saltator, A. zimmermanni, Phlegra fasciata),
Thomisidae (Ebrechtella tricuspidata) i Titanoecidae.

Y pocnigxXeHux sipycax poCrMHHOCTI COCHOBOrO flicy Ta
nigcTunui BusiBneHo 72 suam nasykis i3 19 poguH. Nepesa-
XalTb B YrpynoBaHHi npeactaBHuKM poaumH Linyphiidae
(16 Bugis, abo 22,2 % sig 3arany), Lycosidae (8 Buais, abo
11,1 %), Gnaphosidae (7 Buais, abo 9,7 %). YacTtka octaH-
HiX ABOX POOWH MOPIBHSAHO 3 BUAOBUM YrpynoBaHHSIM MaBy-
KiB BIOKpUTOro fly4HOro ncaMmoqinibHOro TpaB'sHUCTOro oce-
nvwa TyT 3MEHLUYETBbCS, HAaTOMICTb 3pOCTaE NPUCYTHICTD fi-
coBux BUAiB i3 poanHu Linyphiidae, siki € Baxnusum Kommno-
HEHTOM Yy HacemneHHi YNeHUCTOHOMMX MiACTUIIKOBOrO sipycy
nicoBux GioTtonie. Cepep iHWUX rpyn 3HAYHO TYT € YacTka
BuaiB poauH Salticidae, Theridiidae Ta Thomisidae — npega-
ctaBneHi no 6 sugis (no 8,3 %). 3aranom yactka BuaiB LINX
LIEeCTM POAMH CTaHoBUTL 68,1 % Big BUSABNEHOrO BUAOBOMO
OaratcTBa. AK i y BiOKpUTOMY NIy4HOMY OCENWLLi, ANs yrpy-
MOBaHHS NaByKiB COCHOBOTO fliCy XapaKTepHa MpUCYTHICTb
42 Bugis i3 17 poauH, siki B iHWKX GioTonax Hamu He Bynu
BusABMeHi. binbWicTb i3 HMX HanexaTb A0 POAUHM
Linyphiidae, ue Ttaki nicosi Bugu, sk Diplostyla concolor,
Lepthyphantes minutus, Palliduphantes pallidus, Tapinocyba
insecta, Tenuiphantes flavipes, Walckenaeria cucullata.
TakoxX TyT BUSIBNEHI BMAMW, €KONOriYHO NOB'A3aHi i3 coc-
HOW 3BWMYanHow: Philodromus margaritatus (poauHa
Philodromidae), Dendryphantes rudis, Marpissa muscosa
(Salticidae), Coriarachne depressa (poguHa Thomisidae),
SIKi MeLLKaloTb Ha Kopi abo y wnapyHax kopu cToBOypiB ae-
peB i 3HaxoasATb TyT 3006u4y. Cepen kononpsiais TUMOBUM
MeLLKaHLEeM POCIUHHUX ApYciB XBOWHMX niciB € Cercidia
prominens Ta Cyclosa conica. Cepen npeAcTaBHUKIB poanH
Gnaphosidae Ta Miturgidae y repneTobii BusBneHi
Haplodrassus silvestris Ta Zora silvestris i Z. spinimana.
Crustulina guttata Ta Euryopis flavomaculata i3 poguHn Te-
HeTHukiB (Theridiidae) € TMINOBMMKU MeLLKaHLSIMU NiJCTUMKO-
BOro SIpyCy XBOWHMX FiCiB.

Ha ocHOBI KinbkicHOro Ta sikicHoro aHanisy BriacHoro ca-
YHICTUYHOrO MaTepiany oTpMMaHi 3Ha4YeHHs iHaekcy biopis-
HoMaHiITTS LLleHHoHa Ans BMAOBKX yrpynoBaHb NaBykiB nca-
MOQINBHOrO TPaB'AHUCTOrO OcCenuvila Ta COCHOBOIO ficy.
BoHu igeHTnyHi — no 4,277 6it. Lle moxe cBigunty npo no-
TEHUiHO BMCOKMI piBEHb BUOOBOrO GaraTtcTBa Ta pisHOMa-
HITTS dpayHU naBykiB BMKIBHSAHCLKOro ficoBoro macusy, a
OTXe, € NEPCNEKTMBY ANsi NPOBEAEHHS NofanbLUMX Komnne-
KCHMX apaHeonoriYHnx OOCNIMKEHb Ta PO3LUNPEHHS HayKo-
BUX 3HaHb Npo apaHeodayHy YepHiriscbkoro lMoniccs.
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Ta6nuys 1. BupoBun cknag Ta 6ioTonivyHMi po3noAin naBykiB BUkKiBHsIHCbKOro nicoBoro macuBy
1 2 3 1 2 3
Ne PoguHa/Bug 3Haxigku Ne PopguHa/Bug 3Haxigku
1. Agelenidae 57 Troxochrus scabriculus 3
1 Agelena labyrinthica 1 58 **Typhochrestus digitatus 1
2 Tegenaria lapicidinarum 3 59 Walckenaeria alticeps 1,3
2. Anyphaenidae 60 Walckenaeria antica 3,7
3 Anyphaena accentuata 6 61 Walckenaeria cucullata 3
3. Araneidae 10. Liocranidae
4 Agalenatea redii 1,3 62 Agroeca cuprea 1,3
5 Araneus diadematus 3 63 *Scotina palliardi 3
6 Cercidia prominens 3 11. Lycosidae
7 Cyclosa conica 4 64 **Acantholycosa lignaria 1
8 Gibbaranea bituberculata 6 65 Alopecosa aculeata 3
9 **Gibbaranea gibbosa 2 66 Alopecosa cuneata 1,3
10 Hypsosinga sanguinea 2,3 67 **Alopecosa cursor 1
11 Mangora acalypha 2,4 68 Alopecosa farinosa 1
4. Cheiracanthiidae 69 Alopecosa pulverulenta 1,3
12 **Cheiracanthuim oncognathum 1 70 *Alopecosa sulzeri 1,3
5. Dictynidae 71 **Alopecosa taeniopus 1,7
13 *Lathys humilis 3 72 Aulonia albimana 1,3
6. Dysderidae 73 Pardosa agrestis 1
14 Harpactea rubicunda 3 74 Pardosa lugubris 1,3
7. Gnaphosidae 75 Trochosa ruricola 1
15 *Berlandina cinerea 1,3 76 Trochosa terricola 1,3,
16 Callilepis nocturna 1 77 Xerolycosa miniata 1
17 Drassodes pubescens 1 78 Xerolycosa nemoralis 3
18 *Drassyllus praeficus 1 12. Miturgidae
19 Drassyllus pusillus 1,3 79 Zora silvestris 3
20 Haplodrassus signifer 1 80 Zora spinimana 3
21 Haplodrassus silvestris 3 13. Oxyopidae
22 Haplodrassus umbratilis 1,3 81 Oxyopes ramosus 5
23 **Micaria dives 1 14. Philodromidae
24 **Micaria formicaria 1 82 Philodromus margaritatus 3
25 Micaria fulgens 1 83 Thanatus arenarius 1
26 Zelotes apricorum 1,3 84 Thanatus formicinus 1
27 Zelotes electus 1 85 Thanatus sabulosus 3
28 *Zelotes exiguus 3 86 Tibellus oblongus 2,4
29 Zelotes latreillei 1 15. Phrurolithidae
30 *Zelotes longipes 1 87 Phrurolithus festivus 1,3
31 Zelotes subterraneus 1,3 16. Pisauridae
8. Hahniidae 88 Pisaura mirabilis 1
32 Hahnia nava 1,3,7 89 **Pisaura novicia 1,3
33 *Hahnia ononidum 3 17. Salticidae
9. Linyphiidae 90 Aelurillus v-insignitus 1
34 | Agyneta fuscipalpa 3 91 Asianellus festivus 1
35 Agyneta rurestris 1 92 Aftulus pubescens 3
36 | Agyneta subtilis 1 93 *Attulus saltator 1
37 | Araeoncus humilis 1 94 Attulus zimmermanni 1
38 Centromerus incilium 1,3,7 95 Dendryphantes rudis 3,5
39 Centromerus sylvaticus 7 96 Euophrys frontalis 3
40 Ceratinella brevis 3,7 97 Evarcha arcuata 1,2
41 Diplostyla concolor 3 98 Evarcha falcata 1,3
42 Erigone dentipalpis 1 99 Marpissa muscosa 5
43 *Lepthyphantes minutus 3 100 | Neon reticulatus 3
44 Macrargus carpenteri 7 101 | Phlegra fasciata 1
45 Macrargus rufus 3,7 18. Tetragnathidae
46 Palliduphantes pallidus 3 102 | Pachygnatha degeeri 7
47 Pelecopsis parallela 1 103 | Tetragnatha striata 4
48 Sintula spiniger 1,3,7 19. Theridiidae
49 Stemonyphantes lineatus 1,3,7 104 | **Asagena meridionalis 1,3
50 **Styloctetor romanus 1 105 | Crustulina guttata 3
51 Tapinocyba insecta 3 106 | Enoplognatha ovata 5
52 Tapinopa longidens 7 107 | Episinus angulatus 3
53 Tenuiphantes flavipes 3 108 | Euryopis flavomaculata 3
54 **Thyreosthenius biovatus 1 109 | Parasteatoda tepidariorum 5
55 *Trichoncus affinis 3 20. Thomisidae
56 Trichopterna cito 1 110 | Coriarachne depressa 5
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1 2 3
113 | Ozyptila praticola 3
114 | *Ozyptila scabricula 1,3
115 | Tmarus piger 2
116 | Xysticus audax 1,3
117 | Xysticus cristatus 1
118 | Xysticus kochi 1

BucHoBKW. Y pesynbTaTi JOCNIgXEHHS yrpynoBaHb na-
BYKiB BMKIBHSIHCBLKOTO fliCOBOro MacuBy 3HavaeHo 123 Buan,
AKi HanexaTb 0o 21 poauHu, 3 HUX 26 Buais i3 13 poauH
ykasyloTbcs Bneple ansa Yepiriscbkoro MNonices, a 14 Bu-
AiB i3 8 poguH — ana TepuTopii YkpaiHcbkoro lMonices. 3
ypaxyBaHHsM pe3yrnbTaTiB BNacHUX ayHiCTU4HNX 360piB i
niTepaTtypHuX AaHuX CNUCOK BUAIB NaBykiB YepHiriBCbKkoro
Monicca HapaxoBye LWoHanMeHLwe 389 Buais i3 29 poauH.
HesBaxatoum Ha Bnum3bKiCTe pos3TallyBaHHS MICbKUX 3aby-
OOB Ta 3HayHe peKpeauiiHe HaBaHTaXeHHs, po3paxoBaHi
3HaYeHHs iHOEeKcy BMAOBOro pisHomaHiTTs LUleHHoHa € go-
BOMi BUCOKMMU: 4,277 6iT Ans yrpynoBaHb NaByKiB Ncamo-
inbHOro TPaB'AHUCTOrO Ocenuia Ta COCHOBOro nicy i
2,78 6iT — ona 6epe3oBoro nicy. Y sipycax poCnvHHOCTI Ta
nigcTnnui ncamodinbHOro Tpas'sAHMCTOro ocenuLla i COCHo-
BOrO flicy 3HangeHo no 72 sunau, y 6epesosomy nici — 16 Bu-
4iB. Buoosuin cknag yrpynoBaHb NaByKiB AOCHiOKEHNX Gio-
TOMIB XapakTepu3yeTbCH HE3HAYHMM PIBHEM CMOPIgHEHOCTI.
3HayeHHs iHaekcy dayHicTuyHoi nofibHocTi Xakapa ans
ncamodinbHOro Tpas'aHNCTOro ocenuLla Ta COCHOBOTO ficy
popieHioe 0,23, ons cocHoBoro Ta 6epesosoro nicy — 0,1,
anst ncamoginbHOro Tpas'sHACTOro ocenuvuia Ta bepeso-
Boro nicy — 0,09. Y nyyHomy 6ioToni nepeBaxatoTb poTodi-
NbHi npeactaBHukn poauH Gnaphosidae, Linyphiidae Ta
Lycosidae, aki pazom ctaHoBNATL 56,9 % Big BUABNEHUX TYT
BuaiB. B yrpynoBaHHi naBykiB COCHOBOIO JliCy NepeBaxarTb
BuaM 3 poauH Linyphiidae, Lycosidae Tta Gnaphosidae
(43,1 % Big 3arany), npoTe YacTka ABOX OCTaHHIX poauH no-
PiBHSIHO 3 BUOOBUM YrpyrnoBaHHSAM NaByKiB nMy4Horo Giotony
TYT 3MEHLLYETbCS, HATOMICTb 3pOCTa€e YacTka NicoBux BMAIB
3 poauHu Linyphiidae. BussneHo aBuLle cniBicHyBaHHSA BU-
aiB Pisaura novicia Ta P. mirabilis, obvasa Buan — y apyci
XopTobito NcamodinbHOro Tpas'aHUCTOro ocenuLua.
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TO THE STUDY OF THE FAUNA OF SPIDERS (ARACHNIDA, ARANEI) OF THE CHERNIHIV POLISSIA:
SPIDERS OF THE BYKIVNIAN FOREST AREA OF THE CITY OF KYIV

For the first time, a study of the species composition of spiders of the Bykivnyan forest area, which is located within the eastern outskirts of the
city of Kyiv and the southern borders of Chernihiv Polissia, was conducted. Vegetation layers and litter of pine and birch forests and psamophilous
grass habitat were examined. 123 species of spiders belonging to 21 spider families have been identified. The most widely represented in the faunal
assemblages are the family Linyphiidae — 28 species (22.8 % of the total number of species detected), Gnaphosidae — 17 (13.8 %) and Lycosidae —
15 species (12.2 %). Pardosa lugubris was the most massive species in the litter layer of the pine forest. The Lycosidae family is also the most widely
represented in the litter layer, accounting for 41.8 % of the total number of specimens. The share of representatives of the Gnaphosidae and
Linyphiidae families was 24.6 % and 12.5 %, respectively. Taking into account the literature data and the obtained results, the araneofauna of Chernihiv
Polissia currently includes at least 389 species from 29 spider families. 26 species from 13 spider families were identified, which are indicated for the
first time for Chernihiv Polissia, including 14 species from 8 spider families that are new to the territory of Ukrainian Polissia. For species new to the
region, data on faunal material, period of time, place and the method of collection, ecological features and findings of these species on the territory
of Ukrainian Polissia are given. Most of the species new to the Chernihiv Polissia have a wide range of distribution — 15 of them. There were species
with European range type: Lepthyphantes minutus, Trichoncus affinis, Typhochrestus digitatus and Titanoeca spominima. The European-ancient
Mediterranean habitat type is characteristic of 4 more species: Alopecosa cursor, Lathys humilis, Drassyllus praeficus and Ozyptila scabricula.
European-Caucasian species: Asagena meridionalis and Gibbaranea gibbosa. With the Scythian type range of Alopecosa taeniopus. The fact of the
coexistence of Pisaura novicia and P. mirabilis, which was previously described by other authors, was confirmed. Five species: Hahnia nava,
Centromerus incilium, Sintula spiniger, Stemonyphantes lineatus and Trochosa terricola were found in all three types of biotopes investigated. The
Jacquard index of faunal similarity showed a slight similarity of the species complexes of spiders of the pine forest and the p philic gr land
habitat — 0.23, and the value of the Shannon index for both was identical — 4.277 bits, indicating a potentially high level of species richness of the
spider fauna of the Bykivnian forest area.

Keywords: species composition, species diversity, Chernihiv Polissia, spiders, fauna, Bykivnyan forest area.
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