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Penakuiitna kouerisi: npod. Amna KOTBILBKA, npod. [nna BJIAJIUMUPOBA,
npod. Bipa KPABUEHKO, nou. I'anna KPABUYUEHKO, nomu. Irop CEHIOK,

nou. Onena H[EPBAK.

Yraanaui: npod. Bipa KPABUEHKO, mom. I'anna KPABUEHKO, mor. Irop CEHIOK,
nou. Onena IIIEPBAK.

AKTYyaJIbHI NIUTAHHSA €KCIIEPUMEHTAJIbHOI Ta KJIiHIYHOI 0ioXiMmii:
A 43 maTtepianu HayKoBO-paKTH4YHOI ON-line kondepeHuii 3 MizKHAPOTHOIO
yuactio (M. XapkiB, 01 :xoBTHs1 2021 p.). — X. : H®ay, 2021. — 314 c.

KondepeHniiist BHeceHa 10 peecTpy 3°13/11B, KOHTPECiB, CHMIIO31yMiB Ta HAYKOBO-
MpaKTUYHUX KOH(EpeHIliH, skl 3amianHoBani y 2021 porii, peecTpaliiifHe MOCB1IYeHHS
YxpIHTEI Ne413, Bix 16.09.2020 p.

Jlane BuAaHHS NpeACTaBICHE 30IpHUKOM MarepiajliB HayKOBO-TPaKTHUYHOL
KOH(epeHLli, B SKOMY HaBEIEHI Cy4YacHI Ta akTyaJbHI NHUTaHHS PO3BUTKY
€KCIIEpMMEHTAJIbHOT Ta KIIIHIYHOI OloXimii. MeTorw 3axoiy cTajao MpEe3eHTYBaHHS
pe3yNbTaTiB EKCHEPUMEHTAIIbHUX JOCHIUKEHb HAyKOBLIB, SIKI CIPSMOBaHI 10
MOTJMOJICHOTO BUBYEHHS KIITHHHUX Ta MOJEKYISPHUX MEXaHI3MIB PO3BUTKY
MOIIMPEHUX MATOJIOTTYHUX CTaHIB Ta iX (hapMaKOKOPEKIIii0. ABTOPH y CBOIX poboTax
MPUIUTHAIN yBary 1010 BUBUYCHHS 010XIMIYHHUX MEXaHI3MiB Jiii 010JIOTTYHO aKTUBHUX
CIOJIYK Ta JIIKAPChKUX 3aco0iB, TUM CaMUM BHUCBITIIOIOYHM AaKTyaJbHI TMHTaHHS
MeIu4yHOi Ta (apmaneBTU4HOI Oloximii. HaykoBuii 3axii momyssipusye cydacHi
€KCIIEpUMEHTAJIbHI  JIOCTIPKEHHs, Kl PpPO3KpHBAIOTh OlOXIMIYHI MPOLECH Yy
(YHKLIOHYBaHHI OpraHi3My JIIOAMHM Ta Y PO3KPUTTI MATOT€HETUYHUX AacCMeKTIB
J1arHOCTUKH, JIIKYBaHHS 1 IpO(UIAKTUKY 3aXBOPIOBAHb.

Bunanns po3paxoBaHe JjIs IIUPOKOTO KOJIa HAYKOBIIIB Ta MPAKTUYHUX (DaxiBIIIB
y Tany3i 3HaHb «OXOpOHa 3I0POB’s», & TAKOXK JIJIS YCIX OXOYHMX, SKI 3aIliKaBJieHl y
PO3BUTKY €KCIIEPUMEHTAIbHUX HAYKOBUX MPOEKTIB.

VJIK 615
BBK 52.8

© Hauionaabnmii papmaneBTuuHNi yHiBepcutet, 2021
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BBK 52.8

A 43
ELECTRONIC PUBLISHING

Editorial board: prof. Alla KOTVITSKA, prof. Inna VLADIMIROVA,

prof. Vira KRAVCHENKQO, ass. prof. Ganna KRAVCHENKQO, ass. prof. Igor SENIUK,
ass. prof. Olena SHCHERBAK.

Redactors: prof. Vira KRAVCHENKO, ass.prof. Ganna KRAVCHENKO,

ass. prof. Igor SENIUK, ass. prof. Olena SHCHERBAK.

Topical Issues of Experimental and Clinical Biochemistry:
A 43 Materials of scientific and practical on-line conference with international
participation (Kharkiv, October 01 2021). — Kh. : NUPh, 2021. — 314 p.

The conference is included in the register of congresses, symposia and scientific-
practical conferences planned for 2021, registration certificate UKrINTEI No 413,
dated 16.09.2020.

This publication represents the collection of scientific and practical conference
materials relating the modern and topical issues of experimental and clinical
biochemistry.

The purpose of the event is to present the results of scientists™ experimental
studies, which are aimed at in-depth study of cellular and molecular mechanisms of
common pathological conditions development, and their pharmacocorrection. In the
scientific works, the authors paid attention to investigation of biologically active
compounds biochemical mechanisms and medications action, thereby covering current
issues of medical and pharmaceutical biochemistry. The scientific event promotes
modern experimental research that helps to understand the biochemical processes in the
human body, as well as to assist in the diagnostics, treatment and prophylaxis of diseases.

The publication is designed for a wide range of scientists and practitioners in the
field of knowledge “Public Health”, as well as for all those who are interested in the
development of experimental research projects.

UDC 615
BBK 52.8

© National University of Pharmacy, 2021
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VJIK 615.1
BBK 52.8

A 43
9JEKTPOHHOE U3JAHUE

Penaxumonnas kosuterus: nmpod. Aymia KOTBULIKAS, npod. Mana BJIAJIUMIPOBA,
npod. Bepa KPABUEHKO, non. Auna KPABYEHKO,

nou. Urops CEHIOK, non. Enena IIIEPBAK.

CocraBurenu: npod. Bepa KPABUEHKO, non. Aura KPABUEHKO,

no1. Urope CEHIOK, nomn. Enena HIEPBAK.

AKTyaJIbHbIEC BONPOCHI IKCIEPUMEHTAIBHONM M KIMHHYECKOH OMOXUMMH:
A 43 MaTepuaIbl HAYYHO-IPAKTHYECKO¥ ON-line koHpepeHnmnn ¢

MeKIYHApOIHBIM yuyacTueM (1. Xapbkos, 01 oktaops 2021 p.). —

X. : H®ay, 2021.-314 c.

KondepeHiust BHeceHa B peecTp ChE3/I0B, KOHIPECCOB, CUMIIO3UYMOB H
Hay4YHO-NIPAKTHYECKUX KOH(epeHUH, KOTopble 3aruiaHnupoBanHbl B 2021 rony,
peructpanurontoe yapoctopepenue YKkpMHTIOU Ne413, ot 16.09.2020 .

JlanHO€  M3JaHWE  TPEACTABICHO COOPHUKOM  MaTEpUalioB  HAy4YHO-
MPaKTUYECKONM KOH(EpPEHIUHU, B KOTOPOM IMPHUBEIAEHBI COBPEMEHHBIE U AKTyaJlbHbIC
BOIIPOCHl PA3BUTUSA HKCIIEPUMEHTAIBbHON M KIMHMYECKOW Oumoxumuu. Llenbro
MEpOIPUATHS CTajla MPE3EHTALNs PE3YIbTATOB IKCIIEPUMEHTAIBHBIX HCCIEI0BAHUI
VUEHBIX, KOTOpbI€ HANpaBIECHbl K YIUIYOJICHHOMY M3yYE€HHIO KJIETOYHBIX H
MOJIEKYJISIPHBIX ~ MEXaHW3MOB Pa3BUTUSA  PACHPOCTPAHECHHBIX  IATOJOTHYECKUX
COCTOSIHMM U MX (hapMaKOKOPEKIHIO. ABTOPbI B CBOMX PadOTax yAeNIWIN BHUMAaHUE
U3YYEHHIO OMOXMMHYECKMX MEXaHU3MOB JEHCTBUSI OHOJOTMYECKH aKTUBHBIX
COCIMHEHNN U JIEKAPCTBEHHBIX CPEACTB, TEM CAMBIM OCBELIAsl aKTYaJIbHbIE BOIIPOCHI
MEIUIIMHCKOW W (papmareBTUYecKoi  Ouoxumuu. Hayunoe  Meponpusitue
MONYJIIPU3APYET COBPEMEHHBIE OKCIIEPUMEHTAJIBHBIE MHCCIIENOBAHUSA, KOTOPBIE
pPacKpbIBalOT OMOXMMHUYECKHE MPOLIECChl B (PYHKIIMOHUPOBAHUM OpPraHU3Ma YeJIOBEKa
U B PACKPBITHUH ATOTEHETUUECKUX aCIIEKTOB TMAarHOCTHKH, JICUEHUS U TPODUIAKTUKN
3a00s1eBaHUM.

WN3pnanue npenHazHayeHO Uil IMUPOKOIO KPyra YYEHbIX W MPAKTUKYIOLIAX
CHEIHUATNCTOB B 00JIACTH 3HAHUH «3paBOOXPAHEHHE), A TAKXKE JJI BCEX JKEJAIOIIUX,
KOTOPBIE 3aMHTEPECOBAHBI B PA3BUTUH IKCIIEPUMEHTATBHBIX HAYYHBIX POEKTOB.

VJIK 615
BBK 52.8

© HauuoHanbHblii papmaneBTHuyeckuii ynusepcurer, 2021
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Qe HayxkoBo-nnpakTiyHa KOH(pEPEHIlis 3 MI>)KHAPOJHOK YYaCTIO «AKTyallbHi MUTAaHHS €KCIIEPUMEHTAIIBHOT Ta KIIHIYHOT 010XiMii»
(01 >xoBTHs 2021 p., XapkiB, Ykpaina)

ITPUBITAHHS PEKTOPA HAHIOHAJIBHOI'O ®PAPMAINEBTHYHOI'O
YHIBEPCUTETY YYACHUKAM KOH®EPEHIIIT

Jlopori npy3i, ITAaHOBHI KOJIETH, OpraHi3aTOpy 1 YY4aCHUKH
HAYKOBO-TIPAKTUYHOiI ~ KOH(epeHili  «AKTyajabHI  NHUTaHHS
EKCIIEPUMEHTAIILHOT Ta KITIHIYHOT 010X1Mii»!

VY cydyacHMX yMOBax 3pOCTa€ poOJib OCBITM W HayKu Y
JIOBFOCTPOKOBOMY COI11aJIbHO-€KOHOMIYHOMY PO3BHUTKY KpaiHU 1
perioHy, 3MIIIHEHH1 HallloHaJILHOI 171ei. B yci wacu yHiBepcuTeT
3a6e3neqye BUCOKHUH pIBEHb KyJIBTYpH, HAyKH 1 TIOTOJKEHUX
COLIAJTFHUX B3a€EMO/Iiii, BUKOHYE MTPOCBITHUIBKY (DYHKIIIO. 32 BeCh
nepion icHyBaHHs Hday OaratoumcenpHHIA KOJEKTUB 3pOOUB
JOCTaTHBHO MOTYXHUI BHECOK Y PO3BUTOK BITYU3HIHOT HAYKH 317151
CTBOpPEHHSI IHHOBAIIHUX JTIKAPCHKHUX 3aCO01B.

2021 pik craB poKOM BHMJATHMX MOMAIA. YKpaiHa BiyI3Haumia 30 pOKIB CBO€EQ
Hezanexunocti. HaonanmesHMil papMalieBTUHUHUI YHIBEPCUTET CBATKYBaB 150-piyus Bij
JIHSI HApOJDKEHHS 3aCHOBHHMKA Ta TMeEpHmIoro pexkropa Muxomu Bamsika, 75-piusts
@daxoBOro KOJEIKY, a TakoxK BiacHu# 100-piuHMii OBLUICH.

Jlo 3HaKOBOI MOJIIT YHIBEPCUTETChKA CIUILHOTA peali3yBaia
[Ty HU3KY HEOPAMHAPHUX MPOEKTIB. ONUH 13 HUX — BIIKPUTTS
CKYJIBIITYPHOI KOMIO3UIli «DEHOMEH HayK MpoO 3JI0pOB’s», sKa
npukpacuia  teputopito  HaBuanbHO-HAYKOBOIO — IHCTUTYTY
npukiagHoi (apmanii H®aV. CkynbnTypHa KOMIO3WLIS, sKa
CUMBOJII3y€ BJISYHICTH JIFOACTBA JIA0OpAaTOPHUM TBapyWHAM 3a
BHECOK Yy HAyKOBI BIAKpUTTA, CTaja TMEPLIIOKD B YKpaiHi.
JlaGopatopHi TBapyHU — 1€aIbHI TIOMIYHUKK BUEHUX BXKE Oarato
JECATIIITH NOocHUTh. ChOro/iHI CBITOBI TEHEHLIII PO3BUTKY HAYKU
JUKTYIOTh 1HHOBAIIMHI MIAXOAU 1O HAYKOBUX JIOCIIIKEHb, BIPOBA/DKYIOUM HOBITHI
TEXHOJIOTi: OlOIHKEHEPHi, TPUBHUMIPHE MOJCITIOBAHHS, KITUHHI KyJIbTypu. Tomy
TOJIOBHUM MeceKeM KOH(EpEeHIIli Mae CTaTH MATBEPPKEHHS IPUXUIBHOCTI BITYU3HIHOT
HAYKOBOi  COUTBHOTH  JO  Cy4YacHUX, TPOTPECHBHUX  KOHIICMIIA  PO3BUTKY
eKCTeprUMEeHTaIbHOT Hayku. Lleil HaykoBUM MaliJaHYMK — YHIKaJIbHA MO>KJIMBICTH IS
(axiBIlB 13 PI3HUX MICT YKpaiHH 1 3apyOixoKs 310paTrcs pa3oM 1 0OTOBOPUTH aKTyalTbHI
MUTaHHS PO3BUTKY EKCIEPUMEHTAIbHOI Ta KIHIYHOI 010XiMii, OTpHUMAaTH JOCBIJ
1HO3eMHHUX (PaxiBITiB.

VYneBHeHa y peanizallli HalmMX MEPCIEKTUBHUX, 1HHOBALIMHUX HAYKOBHX
MIPOEKTIB, PE3YJIbTATH SIKUX OyAyTh BUKOPUCTAHI Y CTBOPEHHI1 HOBUX JIIKAPCHKUX 3aCO01B.
YcimM MILIHOTO 3/10pOB’s, 100po0yTy Ta HOBUX HAYKOBUX 3BEPILICHD!

I3 nosazoro, 2o106a opzanizauiitnozo Komimemy Kongepenuii,

pexmop Hauionanvnozo gpapmavyeemuunozo ynieepcumemy,

00Kmop gapmauesmuynux Hayk, npoghecop,

3acayxycenuil 0iay Hayku i mexHiku Ykpainu,

kaeanep Opoena knuazuni Onveu I cmynens AJUIA
KOTBIIIbKA


https://nuph.edu.ua/navchalno-naukovij-institut-prikladnoi-farmacii/
https://nuph.edu.ua/navchalno-naukovij-institut-prikladnoi-farmacii/
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GREETINGS FROM RECTOR OF NATIONAL UNIVERSITY OF PHARMACY
TO THE CONFERENCE PARTICIPANTS

Dear friends, dear colleagues, organizers and participants of the scientific and
practical conference "Topical issues of experimental and clinical biochemistry™!

Under modern conditions, the role of education and science in the long-term socio-
economic country and region development, in the national idea strengthening is growing.
At all times, the University provides high-level culture, science and coordinated social
interactions, performs an educational function. Throughout the NUPh existence, our large
team has made a strong enough contribution to the Ukrainian science development in
order to create innovative medications.

2021 was a year of outstanding events. Ukraine celebrated 30 years of its
independence. The National University of Pharmacy celebrated the 150th anniversary of
the birth of its founder and first rector Mykola Valyashko, the 75th anniversary of the
Professional College, as well as its own 100th anniversary.

Prior to the landmark event, the University community implemented a number of
extraordinary projects. One of them is the opening of the sculptural composition
"Phenomenon of Health Sciences”, which decorated the territory of the Educational and
Scientific Institute of Applied Pharmacy of NUPh. The sculptural composition, which
symbolizes humanity's gratitude to laboratory animals for their contribution to scientific
discoveries, became the first in Ukraine. Laboratory animals have been ideal helpers for
scientists for many decades.

Today, the global trends in science dictate innovative approaches to research,
introducing the latest technologies: bioengineering, three-dimensional modeling, cell
cultures. Therefore, the main message of the conference should be to confirm the scientific
community commitment to modern, progressive concepts of experimental science. This
scientific platform is a unique opportunity for specialists from different cities of Ukraine
and abroad to come together and discuss current issues of experimental and clinical
biochemistry, to gain experience of foreign experts.

| am confident in the implementation of our promising, innovative research
projects, the results of which will be useful for the new medications development.
Good health, prosperity and new scientific achievements!

Sincerely, Chairman of the Organizing Committee,

Rector of the National University of Pharmacy,

doctor of pharmaceutical sciences, professor,

Honored Worker of Science and Technology of Ukraine,

Knight of the Order of Princess Olga 111 degree ALLA
KOTVITSKA
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HO3APABJIEHUE PEKTOPA HAIIUOHAJIBHOI'O ®PAPMALHEBTHYECKOI'O
YHUBEPCUTETA YYHACTHUKAM KOH®EPEHIIUN

Jloporue npysps, yBakaeMble KOJUIETH, OPIaHM3aTOpPbl M YYAaCTHUKU HAY4YHO-
NpaKTUUECKOW  KOHGeEepeHIMn «AKTyaJlbHble BOMPOCHI  KCIIEPUMEHTATBHOU U
KIIMHAYECKON OMOXUMUID!

B coBpeMEHHBIX YCJIOBHSX BO3pacTaeT poJjib OOpa3oBaHHMs W HAYKH B
JOJICOCPOYHOM COLMATIbHO-3KOHOMUYECKOM PA3BUTHUH CTPAHbl U PETHUOHA, YKPEIUICHUN
HallMOHAJILHOU uaen. Bo Bce BpeMeHa YHHUBEPCUTET O0ECIIEUNBAET BHICOKUN YPOBEHb
KyJbTYpbl, HAyKd W COIVIACOBAHHBIX COLMAIBHBIX B3aUMOJCHCTBUM, BBINOJIHSIET
NPOCBETUTENbCKYI0  (yHKIMIO. 3a Bechb nepuoj  cymiectBoBanusi HdDay
MHOT'OYMCJIEHHBIM KOJUIEKTUB CENAl JOCTaTOYHO MOIIHBIA BKJIAQJ B Pa3BUTHE
OTE€UYECTBEHHOW HAYKH JUISl CO3/IaHUSI MHHOBALIMOHHBIX JIEKAPCTBEHHBIX CPEJICTB.

2021 cran rogoMm BbLAArOUIUXCS COOBITMH. YKpanHa orMmetwia 30 jeT cBoeit
He3zaBucuMocTH. HanmonanbHbli (hapMalieBTUUECKUN YHUBEPCUTET Ipa3aHoBan 150-
JIETHE CO JIHS POXKIECHMs OCHOBATENA U IIepBOro pexropa Hukomnas Bansamko, 75-netue
[TpodeccronanbHOTO KOJIIEAKA, a TakkKe coOCTBeHHBIN 100-1eTHMI r00MIei.

K 3HakOBOMY COOBITHIO YHUBEPCUTETCKOE COOOIIECTBO peaTn30Baia LEblid psil
HEOpAUHAPHBIX NPOEKTOB. OIWH U3 HUX — OTKPBITHE CKYJIBNTYPHOW KOMITO3ULIUU
«DeHOMEH HayK O 370pOBbE», KOTOpas yKpacuia TEPpUTOPHIO YUyeOHO-HAay4yHOTO
MHCTUTYTa  npukiaaHod  ¢apmauun H®ay. CkynbpnrypHas  KOMITO3UIIHUA,
CUMBOJIM3HUPYIONIAsl 0JIAr0JapHOCTh YEJIOBEUECTBA JIA0OPATOPHBIM >KMBOTHBIM 32 BKJIA/1
B HayyHbI€ OTKpBITHS, CTaja nepBod B YkpauHe. JlaGopaTopHble >KHBOTHBIE -
UJIcalbHbIE IOMOUTHUKH YYEHBIX YK€ MHOTO JAecATUIETUI noapsaa. CeromaHs MUpOBBIE
TEHACHIIMM pa3BUTHS HAYKA JUKTYIOT WHHOBAIIMOHHBIE MOAXOAbl K HAYYHBIM
MCCIIEIOBAaHUSAM, BHEIpPSS HOBEHIIME TEXHOJOIMU: OHOWHXKEHEpPHBIE, TPEXMEpPHOE
MOJIETUPOBAHNUE, KIETOUHbIE KyJIbTYphl. [I03TOMY riaBHBIM MeccekeM KOH(pepeHIH
JNOJDKHO CTaTb TOJATBEPKIACHUE NPHUBEPKEHHOCTH OTEYECTBEHHOIO HAYYHOI'O
coo01ecTBa K COBPEMEHHOM, IIPOTPECCUBHOM KOHLIENINN pa3BUTHA
AKCIIEPUMEHTAIILHOM HAYKH. DTa Hay4Has IUIOIIAKa — YHUKAJIbHAs BO3MOKHOCTb JIJIS
CHELMAJIMCTOB U3 Pa3HbIX TOPOJOB YKpauHbl U 3apyOexbss coOpaTbcsi BMeECTE U
OOCYIUTh aKTyaJlbHbl€ BONPOCHI PA3BUTHS SKCIEPUMEHTAIBHOM U KIMHUYECKOU
OMOXHMMUU, MOJTYYUTh OIBIT MHOCTPAHHBIX CHEIIUATIUCTOB.

VYBepeHa B peanu3alyy HaIIMX MEPCIEKTUBHBIX, UHHOBAI[MOHHBIX HAyYHBIX
MIPOEKTOB, PE3YJIbTaThl KOTOPBIX OyAyT HCIOJIb30BAHBI B CO3JaHUU HOBBIX
JIEKapCTBEHHBIX CPEJICTB.

Bcem kpenkoro 3710poBbsi, 01aronoayyns 1 HOBbIX HAyYHBIX CBEPILICHHA!

C ysasicenuem, npeoceoame’iv OP2AHU3AUUOHHO20 KOMUmMema Konghepenyuu,

pexmop Hayuonanvnozo ghapmauesmuueckozo ynugepcumema,

00Kmop hapmayesmuueckux Hayk, npogeccop,

3ACAYHCEHHDLIL Oessmelb HAYKU U MeXHUKU YKpauHbl,

kaesanep Opoena kuacunu Onveu Il cmenenu AJUIA
KOTBHUIIKAA
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MiHicTepCcTBO OCBITH 1 HAyKH Y KpalH!
JlepxaBHa HayKoBa yCTaHOBa

«YKpaiHCHKHH IHCTUTYT HAYyKOBO-TEXHIYHOT
eKkcrepTH3u Ta inhopmanii»

MOCBIAYEHHS Ne 413

Bix 16 BepecHs 2020 p.

TIPO peeCTpallito
IIPOBEICHHSI 3aX0/1y

HaykoBo-npakTidHa KOH(EepeHIlis 3 MiXKHapO/HOIO
y4acTIO

3a TEMOIO

CAKTYaJIbHI IHTAHHS eKCIIePHMEHTAILHOI Ta
KJIiHigHO1 GioXimii»

110 BUIIIEHA3BAHUN 3aXiT
IIPOBOJUTHCS

M. XapkiB

OpnepxyBay

HartioHansHuii papMalieBTHYHUN YHIBEPCHUTET,
kadenpa Giomoriqroi Ximii

&

Tepmin nposenenns: 01 »xostas 2021 p.

Kinpkicts yaacuukis: 100

3aB. BiUIiIOM HAYKOBOTO CYTPOBOKEHHSI

Ta oprasizailii HayKOBHX 3aXO]liB )\
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IHO3EMHI KPATHU-YYACHUKU KOH®EPEHIIII
FOREIGN COUNTRIES PARTICIPATING IN THE CONFERENCE
NHOCTPAHHBIE CTPAHBI-YYHACTHUKHU KOH®EPEHIIUN

+ +

I'PY3IA PECITIYBJIIKA BIPMEHIA
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SPECIFICITIES OF PHARMACOTHERAPEUTIC MEDICATION TENETS
OF THE COVID-19 PANDEMIC UNTIL GLOBAL VACCINATION
!Nodar Sulashvili, 2Natia Kvizhinadze,

SMargarita Beglaryan, *Marika Sulashvili

IMD, PhD, Doctor by Theoretical Medicine in Pharmaceutical and Pharmacological
Sciences, Associate Professor of Thilisi Open University, International School of
Medicine, Division of Pharmacology, Thilisi, Georgia
2MD, PhD, Doctor of Pharmaceutical Sciences, Professor of Thilisi State Medical
University, Department of Social and Clinical Pharmacy, Thilisi, Georgia
3MD, PhD, Doctor of Pharmaceutical Sciences, Professor of Yerevan State Medical
University, Head of the Department of Pharmaceutical Management, Yerevan, Armenia
*MD, Doctor of Family Medicine, Thilisi State Medical University, Lecturer of
Department of Molecular and Medical Genetics, Thilisi, Georgia
n.sulashvili@ug.edu.ge

Introduction. According to the WHO, effective pharmacotherapeutic options for
COVID-19 have been generalized and the use of non-steroids has been considered
controversial. anti-inflammatory drugs (NSAIDs), angiotensin converting enzyme (ACE)
inhibitors, and angiotensin receptor blockers (ARBS). A combination of drugs for COVID
19 was used in the recommendation. According to preliminary research by the WHO,
some of the most promising drugs are chloroquine phosphate and hydroxychloroquine,
both antimalarials, remdesivir, lopinavir-ritonavir with or without a combination.
Interferon, an anti-HIV drug, and plasma pharmacotherapy for convalescents. However,
some antiviral drugs (Rideliver, Favipiravir) and antimalarials (chloroquine,
hydroxychloroquine) have become potential drugs. The article developed evidence of
pharmacotherapy effectiveness and ongoing research. In addition, data were collected on
the inflammatory pathogenesis of this virus, which leads to a cytokine storm in susceptible
individuals. For example, cytokine anti-inflammatory drugs like anakinra and tocilizumab
have been the subject of numerous studies, and some of the results are encouraging. The
use of anti-inflammatory cytokines such as IL-37 and IL-38 is also considered useful and
Is being investigated. Several clinical trials are ongoing to test the effectiveness of single
and combination pharmacotherapy with the drugs advertised in this review, and new
drugs are being monitored, developed, developed and improved.

The World Health Organization declared the outbreak a health emergency of
international concern on January 30, 2020 and a pandemic on March. According to daily
reports, new cases are still emerging in different countries and parts of the world. Efforts
to defeat the virus are hampered and limited by a lack of knowledge about the underlying
aspects of SARS-CoV-2 infection, from pathogen biology to immunological responses
and treatment options. In December 2019, coronavirus-2 (SARS-COV-2) disease began
in Wuhan, China, with severe acute respiratory syndrome due to zoonotic transmission

14


mailto:n.sulashvili@ug.edu

Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

associated with a food market that trades live wildlife. The causative agent of the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) appears to cause human-to-
human transmission and spread rapidly to different parts of China and later to many,
almost all countries in the world. This has become a pressing global public health problem
due to the increase in morbidity and mortality. Coronaviruses occur in bird and mammal
species and are important pathogens for humans and vertebrates. They can infect the
respiratory tract, gastrointestinal tract, and central nervous system of humans, birds, bats,
farm animals, mice, and many other wildlife. They are found in various bat and bird
species that are believed to act as natural hosts. Coronavirus molecular analysis shows that
the youngest common ancestor of these viruses existed about 10,000 years ago. The time
to ancestors, which is common to all coronaviruses, turns out to be much longer (millions
of years) than previously assumed.

Aim of the Research was to study the specificities of pharmacotherapeutic
medication tenets of the covid-19 pandemic until global vaccination.

Materials and Methods. The main question of this article was to research and
analyses the specificities of pharmacotherapeutic medication tenets of the covid-19
pandemic until global vaccination. We have searched and analyzed PubMed, Web of
Sciences, Clinical key, Tomson Routers and Google Scholar mostly, using search terms
bases, including the words to research and analyses covid-19 features, pathogenesis,
prospects, innovations and drug therapy. in addition to the desired subject
understanding. Then, each article was discussed and an abstract of the total information
gathered during the process was provided, aiming at easy understanding of the public.
To establish this outcomes, over three hundred articles were investigated. We brought
together all published data to comprehensively examine the effects in a systematic
review, to define the roll out of the study of the research and analyses of peculiarities
of the specificities of pharmacotherapeutic medication tenets of the COVID-19
pandemic until global vaccination.

Results and Discussion. The clinical manifestations of COVID-19 range from
mild upper respiratory tract infection, lower respiratory tract infection with non-life-
threatening pneumonia, and life-threatening pneumonia with acute respiratory distress
syndrome. Patients with COVID-19 have the following symptoms at the time of
admission to the hospital: fever and dry cough; Less often, patients also experience
shortness of breath, muscle pain, headache/dizziness, diarrhoea, nausea/vomiting. In
addition to the SARS-CoV-2 SARS-CoV-2 virology research, the underlying
pathogenetic mechanisms and immunological reactions that underlie the clinical
manifestations of COVID-19 are essential for immune regulation and rational therapies
against SARS-CoV-2 determine.
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The main penetration of the virus occurs through the tissues of the mucous
membranes: nose, mouth, upper respiratory tract, less often through the conjunctival
mucous membrane. The pathogenesis of SARS-CoV-2 infection causes an aggressive
inflammatory reaction that severely damages the airways. Consequently, the severity
of the disease in patients is determined not only by the viral infection but also by the
response of the host. The severity of the disease also correlates with age. To better
understand the biology of the host and the COVID-19 pathogen, important
explanations for the management of this disease are offered, including the
identification of new treatments.

The angiotensin converting enzyme 2 (ACE2) has been shown to be a functional
receptor for SARS-CoV-2 to penetrate target cells. ACE2 belongs to the family of
membrane-bound carboxydipeptidases and is widespread in the human body, including
the heart, kidneys, small intestine and, to a lesser extent, the lungs. The expression of
ACE2 in the lungs is mainly concentrated in alveolar cells and type Il macrophages
and moderately concentrated in epithelial cells of the bronchi and trachea.

Several treatments for COVID-19 are currently being evaluated. Some of these
treatments are clinically available for other indications, and their use in the treatment
of COVID-19 remains exploratory.

Hydroxychloroquine/chloroquine. So far, there hasn't been enough data to
understand the role hydroxychloroquine or chloroquine plays in treating COVID-109.
In addition, if hydroxychloroquine or chloroguine has been used outside of clinical
trials, the potential for side effects should be carefully assessed. In particular, these
agents can prolong the QT interval and should be avoided in patients with prolonged
baseline QTc intervals or other agents that affect cardiac conduction, otherwise they
should be used under close supervision. The American College of Cardiology has
suggested QTc monitoring parameters for this setting. Other risks (e.g., retinopathy or
cardiomyopathy) are primarily associated with prolonged use and higher cumulative
doses, but should be considered when deciding whether to use these drugs.

Convalescent plasma. In the United States, the Food and Drug Administration
(FDA) is accepting applications for new investigational drugs to use convalescent
plasma in patients with severe or life-threatening COVID-19. Uses for these
applications include clinical trials and accessibility programs.

IL-6 pathway inhibitors. Tocilizumab is an interleukin (IL) -6 receptor inhibitor
used in rheumatic diseases and cytokine release syndrome. Elevated IL-6 levels have
been described in patients with severe COVID-19 and case reports describe good
results with tocilizumab treatment, but a systematic assessment of the clinical effects
of tocilizumab on COVID-19 has not yet been published. The China National Health
Commission's treatment guidelines include the IL-6 inhibitor tocilizumab for patients
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with severe COVID-19 and elevated IL-6 levels. Tocilizumab as well as sarilumab and
siltuximab, which also target the IL-6 signalling pathway, are in clinical trials.

Baricitinib is an anti-inflammatory drug used to treat refractory rheumatoid
arthritis. The most important anti-inflammatory mechanism of baricitinib in
rheumatoid arthritis is the inhibition of Janus kinase (JAK) enzymes. With SARS-
CoV2, however, baricitinib prevents the virus from entering cells through various
mechanisms. It inhibits AP2-associated protein kinase 1 (AAK1): an enzyme that
promotes viral endocytosis. Baricitinib also inhibits viral endocytosis by interacting
with cyclin-associated kinase G (GAK). It is also suggested that baricitinib reduces
inflammation by inhibiting JAK1/2 enzymes. Consequently, baricitinib may have
beneficial clinical effects in COVID-19 patients and be an alternative treatment option
for COVID-19, especially in patients with coexisting rheumatoid arthritis. However,
inhibition of JAK-STAT kinase by baricitinib disrupts the antiviral activity of
congenital interferons. Also, baricitinib may cause some symptoms of upper
respiratory tract infections, nausea and thrombosis in rheumatoid arthritis patients
receiving this medicine. Therefore, the efficacy and safety of baricitinib in COVID-19
infected patients are still unclear. At the time of writing, several clinical and
observational studies have been recorded on the efficacy and safety of baricitinib for
the treatment of COVID-19. One of these has been completed and the main outcome
of this pilot study was the safety assessment of baricitinib. It did not increase the risk
of infections, cardiovascular and hematological side effects after 2 weeks of treatment.

Favipiravir. Favipiravir is an RNA polymerase inhibitor available in select
Asian countries for the treatment of influenza and is in clinical trials in the United
States for the treatment of COVID-109.

Interferon-beta. There are no direct data evaluating the effect of interferon-beta
on SARS-CoV-2. However, interferon beta is effective in reducing MERS-CoV in
vitro and has shown good results in an animal model of MERS-CoV infection.

Azithromycin and Hydroxychloroquine. Azithromycin combined with
hydroxychloroquine has not been used to treat COVID-19. Although one study found
that the use of azithromycin in combination with hydroxychloroquine was associated
with faster resolution of virus detection than hydroxychloroquine alone, both
azithromycin and hydroxychloroquine are associated with prolongation of the QTc
interval, and the combined use may increase this side effect.

Lopinavir-Ritonavir. This combined protease inhibitor, which has been used
primarily to treat HIV infection, has in vitro activity against SARS-CoV and appears
to have some activity against MERS-CoV in animal studies. does not play a role in the
treatment of SARS-CoV-2 infection outside of clinical trials. The WHO has started a
multinational study to further investigate remdesivir, hydroxychloroquine /
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chloroquine and lopinavira-ritonavir with and without interferon-beta. Results from a
randomized study show no clear benefit from lopinavir-ritonavir. In a randomized
study of 199 patients with severe COVID-19, adding lopinavir-ritonavir (400/100 mg)
twice daily to standard treatment for 14 days did not reduce the time to clinical
Improvement compared to standard treatment alone. Mortality with lopinavir-ritonavir
decreased (19 percent versus 25 percent) and the numerical difference in mortality was
greater in the randomized patients within 12 days of onset of symptoms, but none of
the differences were statistically significant.

Remdesivir is a new nucleotide analog that has activity against SARS-CoV-2 in
vitro and related coronaviruses (including SARS and MERS-CoV) in both in vitro and
animal studies. Several randomized trials are currently ongoing to evaluate the
effectiveness of remdesivir in moderate to severe COVID-19. Remdesivir is a parenteral
agent; Reported side effects include nausea, vomiting, and increased transaminase levels.
Exclusion criteria vary from study to study, but usually include alanine aminotransferase
levels > 5 times the upper limit of normal chronic kidney disease (creatinine clearance
<30 or <50 ml / min, depending on the study), pregnancy or breastfeeding. Initial evidence
suggests that 5 days of the antiviral drug Remdesivir gives the same results as 10 days. In
a preliminary report from the manufacturer of a randomized, open-label study of nearly
400 non-ventilated patients with severe COVID-19, the clinical recovery and discharge
rates were not statistically different up to day 14 when remdesivir was prescribed for 5
days (65 percent.) versus 60 percent) versus 10 days (54 and 52 percent) or 10 days of
treatment, depending on the geographical location.

A recombinant new potential drug of angiotensin converting enzyme (ACE2)
lowers infection and virus growth in cell cultures and organelles, in particular, it is a trap
for SARS-CoV-2 as well as COVID-19 virus. Modern research has shown that a potential
drug can inhibit the growth and development of the virus by inhibiting specific proteins
that bind to the human angiotensin-converting enzyme (ACE?2) and reach the cell.

As it turned out, 2-hour ACE2 has a dose-dependent effect on the growth and
development of the virus, and in cell culture it is reduced by 1000-5000 fold, which is
likely the cause of multiple organ damage and is seen in most Cases. severe cases of
COVID-19 infection. The addition of hrsACEZ2 to cell cultures reduces the concentration
of the virus in the organelles of the above mentioned structures. A copy of the angiotensin
converting enzyme hrsACE2 is bait for the virus, in particular the virus binds to it in place
of the endogenous angiotensin converting enzyme, which "fools" the virus and prevents it
from infecting normal cells, especially in the lungs and cells Kidneys.

There was a risk-based approach to include those patients who were most likely to
benefit. The approach depended on the availability of local clinical trials and was not
universal. Clinicians were consulted using their own local management protocols.

18



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

Multicenter international randomized COVID-19 studies were conducted for the
following drugs: lopinavir / ritonavir with or without interferon beta, remedisvir, favipavir,
chloroquine, hydroxychloroquine, interferon, ribavirin, tocilizumab and sarilumab.

Remedisivir and convalescent plasma were used more frequently in critically ill
patients with respiratory failure; IL-6 antagonists have been used in patients with cytokine
over-release syndrome; Glucocorticosteroids should be avoided in the absence of
refractory septic shock, facial respiratory distress syndrome; Doctors did not stop taking
ACE inhibitors and angiotensin receptor blockers in the case of corona virus; Camostat
mesylate, a new potential drug, protease inhibitor, blocks SARS-2 spike protein (S
protein) virus from entering the host cell; Human Recombinant Soluble Angiotensin
Converting Enzyme - 2 (hrsACE2) - (APNO0O1) prevents the virus from entering the cell;
Ibuprofen should only be used if you have a fever; Antihelminthics - Nitazoxanide and
Ivermicctin have been shown to be effective against SARS-COV?2 in vitro.

Targets of pharmacological therapy: RNA-dependent RNA polymerase,
proteinase, T. N. Spike - protein. During treatment with the above drugs (or a
combination of drugs), care should be taken to monitor the following clinical
parameters: complete blood count, creatinine kinase, C-reactive protein, ferritin,
prothrombin time, partial thromboplastin time, D-dimer, monitoring of fibrinogen ,
Lactate dehydrogenase, troponin, electrocardiogram and QT interval when using drugs
that prolong the QT interval, mainly in patients with cardiovascular disease.

Empiric treatment for bacterial pneumonia in select patients. For patients with
documented COVID-19, Doctors did not routinely administer empiric therapy for
bacterial pneumonia. Data was limited, but bacterial superinfection had not been
appeared to a prominent feature of COVID-19.

However, since the clinical symptoms of COVID-19 are difficult to distinguish
from bacterial pneumonia, empirical treatment of community-acquired pneumonia is
advisable if the diagnosis is uncertain. Empirical treatment for bacterial pneumonia
may also be indicated in patients with documented COVID-19 if there is clinical
suspicion (e.g., new fever after boiling with new breast imaging). Empirical antibiotic
therapy was initiated in the hospital and attempts were made to make a microbial
diagnosis (e.g., sputum-gram stain and culture, urinalysis for antigen) and reassess the
need for continued daily antibiotic therapy. Under such conditions, low levels of
procalcitonin can be useful as a recommendation against bacterial pneumonia;
however, elevated procalcitonin levels have been described in COVID-19, especially
in the later stages of the disease, and do not necessarily indicate bacterial infection.

Prevention of and evaluation for venous thromboembolism. Pharmacological
prophylaxis for venous thromboembolism is approved for all hospitalized patients with
COVID-19, according to the recommendations of several professional groups. Several
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studies suggest a high rate of thromboembolic complications in hospitalized patients
with COVID-19, especially those in critical condition.

Managing chronic medications: ACE inhibitors/ARBs. Patients receiving
angiotensin converting enzyme (ACE) inhibitors or angiotensin receptor blockers
(ARBs) should continue treatment with these drugs unless there are other reasons for
discontinuation (e.g. Hypotension, acute kidney damage). This approach is supported
by several sets of guidelines. There has been evidence that COVID-19 patients
receiving these agents may have an increased risk of side effects, but there is no clinical
evidence to support such an association.

Uncertainty about NSAID use. There are minimal data informing the risks of
non-steroidal anti-inflammatory drugs (NSAIDs) in the setting of COVID-19. There
was used acetaminophen as the preferred antipyretic agent, when was possible, and
needed NSAIDs were used in the lowest effective dose.

Limited role of glucocorticoids. According the WHO and CDC
recommendations, the systemic glucocorticoids should not be used in patients with
COVID-19 unless there are other indications (e.g. exacerbation of chronic obstructive
pulmonary disease). Inhaled glucocorticoids were also avoided in people without pre-
existing lung disease. Glucocorticoids have been linked to an increased risk of
mortality in patients with influenza and delayed virus clearance in patients with
coronavirus infection of the Middle East Respiratory Syndrome (MERS-CoV).
Although glucocorticoids have been widely used to treat SARS, there has been no
conclusive evidence of their short- and long-term benefits.

Statins. It was decided to continue giving statins to hospitalized COVID-19 patients
who are already taking them. The majority of patients with severe COVID-19 have
cardiovascular disease, diabetes mellitus, and other indications for statins. In addition,
acute heart damage has been reported to be a complication of COVID-19. Although
clinicians may have concerns about the hepatotoxicity of statins, especially given the
common occurrence of elevated transaminase levels in COVID-19, most of the evidence
suggests that statins liver damage is rare. It is unclear whether statins can interfere with
the natural course of SARS-CoV-2 infection. Statins are known inhibitors of the MYD88
pathway, which leads to severe inflammation, and which have been reported to stabilize
MYD88 levels under environmental stress in vitro and in animal studies. Dysregulation
of MYDB88 in connection with poor results in SARS-CoV and MERS-CoV infections has
been reported, but this has not been described for SARS-CoV-2.

Immunomodulatory agents. The use of immunosuppressant’s was associated
with an increased risk of serious illness from other respiratory viruses, and the decision
to discontinue use of prednisone, biologics, or other immunosuppressant’s in a
COVID-19 setting should be made on a case-by-case basis.
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Conclusions. In evaluating hospital patients with documented or suspected
COVID-19, it is necessary to assess characteristics related to a serious illness and
identify organ dysfunction or other comorbid conditions that could make treatment
difficult. During treatment with the above drugs (or a combination of drugs), care was
taken to monitor the following clinical parameters: complete blood count, creatinine
kinase, C-reactive protein, ferritin, prothrombin time, partial thromboplastin time, D-
dimer, Fibrinogen, lactate dehydrogenase, troponin, electrocardiogram, and QT
interval monitoring when using QT prolonging agents, mainly in patients with
cardiovascular disease. As a result, many patients with known or suspected COVID-
19 have a mild illness that does not require hospital-level treatment. It is desirable that
such patients be treated at home as this prevents additional potential health care
exposure and reduces the burden on the health system.
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Introduction. Mitochondria are signaling organelles that regulate a wide
variety of cellular functions and can determine the fate of cells. Several mechanisms
contribute to the transfer of mitochondrial fitness to the rest of the cell. Recent evidence
points to a new role in the TCA cycle of intermediates widely believed to be important
for biosynthetic purposes, such as signaling molecules with functions that control
chromatin modifications, DNA methylation, hypoxic response, and immunity. This
review summarizes the mechanisms by which the frequency of various metabolites in
the TCA cycle controls cell function and fate in different contexts. Let's focus on how
these metabolites can affect physiology and pathology. The discovery of the systemic
effects of metabolites and their role in interactions with various parts of the body will
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be of great interest in this area in the coming years. An interesting development is the
use of metabolites of the TCA cycle to alleviate inflammatory diseases in humans. We
look forward to receiving more recent knowledge about the signaling effect of the TCA
cycle used in the clinic. Looking ahead, we hope TCA cycle metabolites will continue
to shed new light on biology, physiology, and pathology.

Mitochondria are cell organelles that produce ATP and metabolites for survival
and growth, respectively. Mitochondria respond to the execution of commands from the
nucleus. Changes in nuclear gene expression promote mitochondrial biogenesis or
increase mitochondrial respiratory activity to meet cellular needs through a mechanism
called "anterograde regulation”. However, it is now clear that the mitochondria and the
cell nucleus support bidirectional regulation. Cells check the adequacy of mitochondrial
metabolism before engaging in complex and very important cellular functions, including
differentiation or adaptation to stress. Through “retrograde signaling”, mitochondria can
regulate the expression of different genes to activate different cellular functionsl. The
requirements for mitochondria are different for different cell types and are highly
dependent on the microenvironment. The effect of metabolic pathways in the cell is
particularly impressive due to the ability to organize several hundred metabolic reactions
that occur simultaneously inside the cell and take place at a relatively low temperature.
This is largely achieved through certain enzymes and the separation of reactions and
enzymes. Sometimes this separation is achieved by dividing the reactions into different
organelles or by combining the reactions with each other to prevent uncontrolled
combustion. Enzymes allow discrete reactions which, when combined, produce the same
overall effect as combustion, but in a controlled manner.

Aim of the Research was to study the tricarboxylic acid cycle metabolites
monitoring in the mitochondrial cycle physiology and pathology.

Materials and Methods. The main subject of this article was the study and
analysis of the features of the monitoring of metabolites of the tricarboxylic acid cycle
in the physiology and pathology of the mitochondrial cycle. We searched and analyzed
PubMed, Web of Sciences, Clinical Key, Tomson Routers and Google Scholar using
mostly search term databases, including words for research and analysis of the features
of the monitoring of metabolites of the tricarboxylic acid cycle in the physiology and
pathology of the mitochondrial cycle. in addition to the desired understanding of the
topic. Each article was then discussed and a summary of all information gathered
during the process was provided to make it easier for the public to understand. To
determine this result, more than hundred articles were examined. We have compiled
all published data to fully examine the effects in a systematic review to determine the
use of the study and analysis of the features of monitoring of metabolites of the
tricarboxylic acid cycle in the physiology and pathology of the mitochondrial cycle.
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Results and Discussion. Metabolism is a series of reactions that take place in
the cells of living organisms to sustain life. The metabolic process involves many
interconnected cellular pathways that ultimately provide cells with the energy they
need to perform their functions. The importance and evolutionary usefulness of these
routes is clear as many of them remain intact by animals, plants, fungi and bacteria. In
eukaryotes, metabolic pathways occur in the cytosol and mitochondria of cells using
glucose or fatty acids, which in animals provide most of the cellular energy.
Metabolism is organized into various metabolic pathways to maximize energy intake
or minimize energy intake. Metabolism can be broken down into a series of chemical
reactions that involve the synthesis and breakdown of complex macromolecules known
as anabolism and catabolism, respectively. The basic principles of energy consumption
and energy production are discussed, as well as biochemical metabolic pathways,
which represent the basic metabolic processes of life.

Metabolic pathways are critical to energy use. This is in contrast to uncontrolled
combustion, in which energy in the form of heat and light is rapidly released into an
environment that would be unstable for life. Metabolism is organized into various metabolic
pathways to maximize energy intake or minimize energy intake. In catabolism, metabolic
pathways are organized so that energy is slowly released in discrete amounts of energy
through the synthesis of adenosine triphosphate (ATP), guanosine triphosphate (GTP),
NAD(P)H (nicotinamide adenine nucleotide (phosphate)), or the electron transfer chain
(ETC). In anabolism, metabolic pathways use these discrete energy quanta in the form of
ATP and NADPH to perform tasks such as synthesizing biomolecules.

Metabolic reprogramming has become a major goal of immunologists and
oncologists with exciting advances that provide new information about the
mechanisms underlying disease. Metabolites traditionally associated with bioenergy or
biosynthesis have been implicated in the immunity and malignancy of transformed
cells, with particular attention to intermediates in the mitochondrial pathway known as
the Krebs cycle. Among them, the intermediate products succinate, fumarate, itaconate,
isomers of 2-hydroxyglutarate (D-2-hydroxyglutarate and L-2-hydroxyglutarate) and
acetyl-CoA demonstrate numerous signs of non-metabolic signaling functions against
the background of the physiological system of the immune system and against the
background of the disease, for example, at the beginning of carcinogenesis. This review
describes how metabolic reprogramming with a focus on these metabolites leads to
weakening of immune cells and impairment of their function. Recent results reveal new
therapeutic approaches that can change a number of diseases.

The effect of metabolic pathways in the cell is particularly impressive due to the
ability to organize several hundred metabolic reactions that take place simultaneously
within the cell and take place at a relatively low temperature. Much of this is
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accomplished by specific enzymes and the separation of reactions and enzymes.
Sometimes this separation is achieved by dividing the reactions into different
organelles or by combining the reactions with each other to avoid uncontrolled
combustion. Enzymes allow discrete reactions which, when combined, produce the
same general effect as combustion, but in a controlled manner. We scientifically
discuss the energy of reactions, the role of metabolic enzymes, important metabolic
pathways, and then vital organelles for energy production.

Four important mechanisms by which mitochondria interact with the rest of the
cell include the release of cytochrome c to induce cell death, activation of AMP-activated
protein kinase (AMPK) to control mitochondrial division and fusion, and the production
of reactive oxygen species to activate transcription. The factors. and the release of
mitochondrial DNA (mtDNA) to activate immune responses. Recent research suggests
a fifth mechanism by which mitochondria release metabolites from the TCA
(tricarboxylic acid) cycle to control cell fate and function. The metabolites of the TCA
cycle were primarily considered to be byproducts of cellular metabolism important for
the biosynthesis of macromolecules such as nucleotides, lipids and proteins. While this
plays an important role in maintaining cell homeostasis, it quickly becomes clear that
metabolites of the TCA cycle are also involved in the control of chromatin changes,
DNA methylation, and post changes. -translational proteins to alter its function. The aim
of this review is to highlight the signaling effects of metabolites in the TCA cycle and
how changes in their physiology and disease control their numbers.

Mitochondria have developed various strategies to integrate environmental
signals and transmit their ability to maintain cell homeostasis to the rest of the cell. The
release of cytochrome c, which causes caspase-dependent cell death, the release of
reactive oxygen species for the oxidation of thiols in redox proteins, and the induction
of gene expression and activation of AMPK under energy stress to control
mitochondrial dynamics are three important mitochondrial dependent signaling events.
In addition, the release of mitochondrial DNA into the cytosol via the cGAS-STING
sensory signaling pathway of cytosolic DNA triggers activation of the inflammasome
and pro-inflammatory responses. The signaling functions of metabolites of the TCA
cycle are in part mediated by the control of changes in chromatin and DNA
methylation, as well as post-translational changes in proteins.

The TCA cycle, also known as the citric acid cycle or Krebs cycle, is a series of
closed reactions that form the metabolic engine in cells. The TCA cycle is the epicenter
of cellular metabolism because it can feed on multiple substrates. The TCA cycle
begins with a reaction that combines two-carbon acetyl-CoA, formed by oxidation of
fatty acids, amino acids, or pyruvate, with four-carbon oxaloacetate (OAA) to form six
carbon molecules. In the second step, the citrate is converted to its isomeric isocitrate.
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The cycle continues with two oxidative decarboxylations, where the isocitrate is
converted to 5-carbon a-ketoglutarate (a-KG), then 4-carbon succinyl-CoA with the
release of two CO2 molecules and the formation of two NADH molecules. Succinyl-
CoA is then converted to succinate and binds to it to form GTP, which can be converted
to ATP. Succinate is oxidized to form a fumarate with a four-carbon molecule. In this
reaction, two hydrogen atoms are converted to FAD to form 2FADH.

In a series of enzymatic reactions, the TCA cycle creates reducing equivalents
of NADH and FADH2, which are necessary to transport electrons to the mitochondrial
respiratory chain, also known as the electron transport chain (ETC). As the electronic
complexes traverse the inner mitochondrial membrane, the functional ETC creates the
potential of the mitochondrial membrane, which is used to produce ATP. This process
requires the presence of oxygen and is known as oxidative phosphorylation
(OXPHOS). Mitochondrial complexes | and Il in ETC complement NAD™ and FAD,
thereby mediating the function of the TCA oxidation cycle. Succinate dehydrogenase
is the only enzyme involved in the TCA and ETC cycles.

The TCA cycle is involved in both anabolism and catabolism: during the cycle,
metabolites are transported from the cycle to the cytosol, where they form the building
blocks for the synthesis of macromolecules. For example, citrate is exported to the
cytosol, where it is converted to OAA and Acetyl-CoA to promote nucleotide and lipid
synthesis, respectively. When the intermediates of the TCA cycle are transported out
of the mitochondria for biosynthesis, the cycle must rebuild to continue. This process
iIs known as anaplerosis. There are several elements in the TCA cycle, but two
important anaplerotic mechanisms are the conversion of pyruvate to mitochondrial
OAA with pyruvate decarboxylase and the activation of glutaminolysis, which
converts glutamine to glutamate and then a-KG.

The enzymes of the TCA cycle evolved before the presence of oxygen in the
soil, which signifies the primary biosynthetic role of the TCA cycle. However, over
time, the TCA cycle has become an important pathway for energy production in
eukaryotes. The main function of a TCA cycle from a power generation perspective is
to oxidize Acetyl-CoA to two molecules of CO,. Completion of the TCA cycle
generates ATP and the by-products 3 NADH and 1 FADH2, which are then introduced
into ETC complex | (NADH dehydrogenase) and complex Il (SDH), respectively.
Complexes | and 1l then pass their electrons through ETC to eventually produce ATP
through oxidative phosphorylation (OXPHOS). The TCA ring and OXPHOS are
coupled because the oxidation of NADH and FADH2 in complexes | and I1 is necessary
for the additional function of the TCA ring.

The TCA cycle is a tightly regulated pathway, the regulation of the TCA cycle
and its constant feedback with OXPHOS is important to keep the cells in a stable state.
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There are several positive and negative allosteric regulators that control the metabolic
flow of the TCA cycle. NADH inhibits all regulatory enzymes in the TCA cycle. If the
ETC malfunctions, NADH will accumulate and the TCA cycle will be terminated.
Since NADH produces ATP via ETC and OXPHOS, ATP is also an allosteric inhibitor
of pyruvate dehydrogenase (PDH) and HDI. So when the cells have enough NADH
and ATP, the cycle slows down. In contrast, a high need for ATP increases the
ADP/ATP ratio and AMP levels, which leads to a stimulation of the regulatory
enzymes of the TCA cycle. The abundant Acetyl-CoA inhibits PDH but activates
pyruvate carboxylase to increase OAA production from pyruvate, thereby coupling the
levels of the two metabolites that initiate the cycle. Another intrinsic regulator is
succinyl-CoA, which inhibits both citrate synthase and o-KG dehydrogenase to slow
the cycle. In addition, an increase in OAA inhibits SDH and slows the cycle.

Acetyl-CoA is a thioester between a two-carbon acetyl group (CH3CO) and a
thiol, coenzyme A (CoA). As mentioned in the previous section, maintaining a pool of
Acetyl-CoA is essential to maintain the TCA cycle. For this purpose, Acetyl-CoA can
be produced from different sources and in different compartments. Acetyl-CoA can be
produced in mitochondria through the oxidation of pyruvate, oxidation of fatty acids,
degradation of the amino acids leucine, isoleucine and tryptophan or through the
mediation of mitochondrial enzymes of the family of short-chain Acyl-CoA
synthetases, member. (acetate - mediated conversion of ACSS1). Acetyl-CoA can also
be formed in the cytosol. Citrate can migrate out of the mitochondria through the family
of dissolved carriers of the dicarboxylate carrier (SLC25A1) and can be converted back
into Acetyl-CoA and OAA both in the cytosol and in the cell nucleus by the ATP citrate
lyase. Finally, a cytosolic enzyme of the short-chain Acyl-CoA synthetase family,
member, can metabolize acetate to Acetyl-CoA. Although not a common physiological
pathway with the exception of hepatocytes, cancer cells rely on this pathway to respond
to metabolic stress caused by the limited availability of nutrients. Acetyl-CoA's diverse
involvement in various cellular processes makes it an important metabolite for
maintaining cellular homeostasis. Acetyl-CoA acts as a metabolic intermediate and as
a precursor to anabolic reactions in the synthesis of fatty acids, steroids, and various
amino acids, including glutamate, proline, and arginine.

Acetyl-CoA regulates the chromatin dynamics. Perhaps the most important
signaling function of Acetyl-CoA is related to its ability to provide acetyl groups for
acetylation, one of the most important post-translational protein modifications in the
cell. Particular attention has been paid to the contribution of Acetyl-CoA as an essential
cofactor in histone acetylation, a mechanism known to alter chromatin dynamics for
direct epigenetic control of gene expression through activation of transcription
programs. Histone acetyltransferases are enzymes responsible for catalyzing the
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addition of acetyl groups to the N-terminal tails of the histone. The activity of the
histone acetyltransferases is sensitive to changes in the Acetyl-CoA level, which in turn
depends heavily on the availability of glucose, the oxidation of fatty acids and the
respiratory function of the mitochondria.

Acetyl-CoA levels affect immune system function, cancer and stem cells. The
increased acetylation of histones due to high levels of Acetyl-CoA puts cells in a pro-
anabolic state and increases the expression of genes involved in cell growth and
proliferation, including glycolytic enzymes. Therefore, cancer cells regulate Acetyl-
CoA-producing enzymes like ACLY to increase their proliferative capacity.
Remarkably, the ACLY inhibition suppresses tumor development. The signaling
pathways that lead to increased acetylation of histones at high Acetyl-CoA levels seem
to differ in different settings. More recent findings in pancreatic cancer have shown,
for example, that high concentrations of Acetyl-CoA and its use in the mevalonate
signaling pathway promote the malignant progression of KRAS-mutated acinar cells
via the AKT signal axis.

A-Ketoglutarate-a-KG, also known as 2-oxoglutarate, is a required additional
substrate for 2-oxoglutarate-dependent dioxygenases (2-OGDD), a large group of
phylogenetically conserved enzymes that catalyze hydroxylation reactions in various
types of substrates. which include proteins, nucleic acids, lipids and metabolic
intermediates that produce CO, and succinate. The activity of 2-OGDD depends on the
intracellular ratio of a-KG to succinate or other inhibitors such as fumarate or 2-
hydroxyglutarate (2-HG). In addition to a-KG, these hydroxylation reactions require
Fe?* as a cofactor and O2 as a substrate. Ascorbic acid (vitamin C) is also involved in
these reactions, which causes the reduction of oxidized Fe3* to Fe?* and the restoration
of the activity of 2-OGDD enzymes. In humans, 2-OGDD plays a key role in
physiologically important processes such as hypoxic reactions and chromatin changes.
Importantly, intracellular substrate concentrations, including a-KG levels, exceed the
affinity of the enzyme binding site. HG is above the a-KG level, which modulates 2-
OGDD enzymes for biological effects.

In macrophages, a-KG plays an important functional role that contributes to the
anti-inflammatory profile in suppressing pro-inflammatory responses. One of the main
reasons for the increased glutaminolysis in macrophages activated by IL-4 is the increased
production of a-KG, which promotes the acquisition of an anti-inflammatory phenotype
by altering the activity of histone demethylase. However, in classical macrophage
activation following LPS stimulation, low levels of 3-KG have been shown to attenuate
the pro-inflammatory response. Mechanically, a-KG inhibits IKK[ activation, which is
required for pro-inflammatory effects induced by major factor B (NF-kB), depending on
the activity of PHD. In addition, the same study showed that B-KG produced by
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glutaminolysis promotes tolerance to LPS36-induced endotoxins. These results indicate
that targeting pathways involved in B-KG production offers interesting therapeutic
opportunities for diseases associated with macrophage dysfunction.

L-2-hydroxyglutarate (L-2-HG) regulates cell function: mitochondrial malate
dehydrogenase (MDH2), its cytosolic analogue (MDH1) and lactate dehydrogenase
(LDH) A or C in the cytosol can exhibit and catalyze enzymatic promiscuity - KG.
decrease to L-2-HG. The reaction is associated with the oxidation of NADH to NAD".
L-2-hydroxyglutarate dehydrogenase (L-2-HGDH) converts L-2-HG in the
mitochondria back to a-KG. Accumulated levels of L-2 HG inhibit the activity of TET,
an enzyme involved in the regulation of DNA demethylation. TETS consume oxygen
and -KG as cosubstrates that produce CO, and succinate. The reaction requires Fe?* as
a cofactor. This mechanism has been shown to specifically suppress
Immunosuppressive genes in the destruction of mitochondrial complex IlI.

Conclusions. Thus, TCA cycle metabolites have been shown to control
transcription factors and changes in chromatin to alter cell function and fate. In many
situations, however, it is necessary to clarify the molecular details of how changes in
the frequency of metabolites in the TCA cycle affect the expression of certain genes.
Future research may also reveal additional mechanisms by which metabolites of the
TCA cycle perform signaling functions in addition to post-translational modifications.
New data show that metabolites of the TCA cycle, in addition to the function of
vegetative cells, control the physiology of non-autonomous cells. The discovery of the
systemic effects of metabolites and their role in interactions with different parts of the
body will be of great interest in this area in the years to come. An interesting
development is the use of derivatives of metabolites of the TCA cycle to alleviate
inflammatory diseases in humans. We look forward to the latest findings on the
clinically applicable signaling effects of the TCA cycle. Looking ahead, we expect that
the metabolites of the TCA cycle will continue to shed new light on biology,
physiology, and pathology.
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Introduction. The pentose phosphate (PPP) pathway, which results from
glycolysis in the first step of glucose metabolism, is required for the synthesis of
ribonucleotides and is a major source of NADPH. NADPH is needed and consumed
for the synthesis of fatty acids and the removal of reactive oxygen species. Therefore,
PPP plays an important role in helping glycolytic cancer cells meet their anabolic needs
and combat oxidative stress. Recently, several neoplastic lesions have developed,
favoring the entry of glucose into the pentose phosphate pathway. This review
summarizes the main functions of PPP, its regulation in cancer cells and its role in
cancer cell metabolism and survival. The pentose phosphate (PPP) pathway separates
from glucose-6-phosphate (G6P), produces NADPH and ribose-5-phosphate (R5P) and
directs carbon to the glycolytic or gluconeogenic pathway. PPP has been shown to be
an important regulator of cell homeostasis and redox (redox) biosynthesis. PPP
enzymes have been reported to play an important role in many human diseases. In this
review, we examine the role of PPPs in cancer.

Metabolism is a series of reactions that take place in the cells of living organisms
to sustain life. The metabolic process consists of many interconnected cellular
pathways that ultimately provide cells with the energy they need to perform their
functions. The importance and evolutionary advantage of these metabolic pathways
can be seen from the fact that many animals, plants, fungi, and bacteria remain
unchanged. In eukaryotes, metabolic pathways occur in the cytosol and mitochondria
of cells using glucose or fatty acids, which provide most of the animal's cellular energy.
Metabolism is split into different metabolic pathways in order to maximize energy
intake or minimize energy intake. Metabolism can be divided into a series of chemical
reactions that involve both synthesis and breakdown of complex macromolecules,
which are called anabolism and catabolism, respectively. The basic principles of
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energy consumption and production are discussed, as well as biochemical pathways
that form the most important metabolic processes in life.

The pentose phosphate pathway (PPP), also known as the hexose-
monophosphate derivative or phosphogluconate pathway, is a bifurcate from
glycolysis in the first initiated step, which is catalyzed by hexokinase and uses glucose-
6-phosphate as the main substrate. PPP gained a lot of attention about many years ago
with the discovery that hemolytic anemia caused by oxidants, beans, and certain
medications such as antimalarial antibiotics and sulfonamides correlate with a
predisposed decreased glutathione deficiency (GSH), a genetically inherited decrease
in glucose-6 activity. B-phosphate dehydrogenase (G6PDH), which catalyzes the first
stage of PPP2. In erythrocytes, PPP is the only source of NADPH required for the
formation of reduced GSH, the main scavenger of reactive oxygen species (ROS).
Consequently, the weakened PPP activity makes red blood cells more sensitive to
oxidants and reagents that interfere with PPP2. The pentose phosphate pathway (PPP),
also known as the pentose phosphate shunt, is an important part of glucose metabolism.
PPP branches after the first stage of glycolysis and consumes the intermediate glucose-
6-phosphate (G6P) to convert fructose-6-phosphate (F6P) and glyceraldehyde-3-
phosphate (G3P) via oxidative branches and the non-oxidizing form of PPP. Unlike
glycolysis and aerobic oxidation of glucose, PPP does not provide adenosine-5'-
triphosphate (ATP) to meet the energy requirements of cells. Instead, it supplies
NADPH and ribose 5-phosphate (R5P). These two metabolites are vital for cell
survival and multiplication. R5P is the cornerstone of nucleic acid synthesis. NADPH
is the restorative force required for the synthesis of fatty acids, sterols, nucleotides and
nonessential amino acids. In addition, the conversion of oxidized glutathione (GSSG)
to reduced glutathione (GSH) by glutathione reductase is essential for the antioxidant
defense of cells. Interestingly, NADPH also serves as a substrate for NADPH oxidases
(NOX), which produce reactive oxygen species.

Aim of the Research was to study and analyzed the correlation among pentose
phosphate pathway and cancer cell features.

Materials and Methods. The main question of this article was to study and
analyze the correlation between the pentose phosphate pathway and the characteristics
of cancer cell features. We mainly researched and analyzed PubMed, Web of Sciences,
Clinical Key, Tomson Router, and Google Scholar. Each article was then discussed
and a summary of all the information gathered during the process was provided to
facilitate public understanding. Over a hundred articles were scrutinized to get these
results. We collected all published data to fully examine the effects in a systematic
review to define the study conduct of the correlation between the pentose phosphate
pathway and cancer cell characteristics.
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Results and Discussion. The oxidative link of the pentose phosphate pathway
Is initiated by the conversion of glucose to glucose-6-phosphate (G6P) by hexokinases.
(1) Glucose-6-phosphate dehydrogenase (G6PDH) oxidizes glucose-6-phosphate to 6-
phosphogluconolactone, reducing NADP* to NADPH. (2) Hydrolysis of 6-
phosphogluconolactone  with  6-phosphogluconase  (6PGL)  produces  6-
phosphogluconate (6PG). (3) The formation of ribulose 5-phosphate occurs by
oxidative decarboxylation of 6-phosphogluconate with 6PGDH. At this stage, a second
NADPH molecule is generated. NADPH, derived from oxidizing PPP, can be used for
lipid biosynthesis or detoxification of ROS (GSH) (see text for details). Ribose 5-
phosphate (Ru5P) undergoes (5) isomerization with ribose 5-phosphate isomerase
(RPI) or (6) epimerization with ribose 5-phosphate epimerase (RPE) to form ribose 5-
phosphate (R5P) or xylulose. 5-phosphate (Xu5P), respectively. Ribose 5-phosphate is
converted to phosphoribosyl pyrophosphate, which acts as the basis for ribonucleotide
synthesis. In non-oxidizing PPP (7), transketolase transfers two carbon units from
xylulose-5-phosphate to ribose-5-phosphate to form sedoheptulose-7-phosphate (S7P)
and glyceraldehyde-3-phosphate (G3P). (8) Transaldolase transfers three carbon units
from sedoheptulose-7-phosphate to glyceraldehyde-3-phosphate to form erythrose-4-
phosphate and the first molecule of fructose-6-phosphate. (9) In the second reaction of
transketolase, two carbon units of xylulose-5-phosphate are transferred to erythrose-4-
phosphate to form a second molecule of fructose-6-phosphate and glyceraldehyde-3-
phosphate. Fructose-6-phosphate (F6P) can be used for glycolysis or converted back
to G6P to reduce oxidative PPP, while G3P can be used for glycolysis, depending on
the needs of the cells (see text for details). The oxidizing and non-oxidizing branches
of PPP are highlighted in blue and yellow, respectively.

PPP consists of two phases or branches: oxidizing and non-oxidizing. The
oxidative branch that produces NADPH and ribonucleotides has three irreversible
reactions. In the first reaction, glucose-6-phosphate (G6P) is dehydrated with G6PDH
to form NADPH and 6-phosphogluconactone, which is then hydrolyzed to 6-
phosphogluconate with phosphogluconolactonase (6PGL). The third reaction is the
oxidative decarboxylation of 6-phosphogluconate, catalyzed by 6-phosphogluconate
dehydrogenase (6PGDH), to form another NADPH and ribose-5-phosphate (Ru5P)
which is then converted into ribose-5-phosphate (R5P) is converted. The non-oxidative
branch consists of a series of reversible reactions with additional glycolytic
intermediates such as fructose-6-phosphate (F6P) and glyceraldehyde-3-phosphate
(G3P), which can be converted into pentose phosphates.

PPP enzymes are allosterically regulated by their catalytic products and other
metabolites (see below). The reversible nature of the non-oxidative branch of PPP and
the allosteric regulation of enzymes in this way allow PPP to adapt to the metabolic
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needs of cells that function in different ways. For example, in cells where maintaining
redox homeostasis is more important than nucleic acid synthesis, PPP is designed to
accelerate the oxidative branch and direct the non-oxidative branch to F6P synthesis
from pentose phosphate, which is then converted back in G6P to fill the oxidizing
branch. In rapidly dividing cells, most of the pentose phosphates added to DNA come
from PPP. Therefore, PPP is diverted to form pentose phosphates in both the oxidizing
arm of G6P and the non-oxidizing arm of F6P and G3P. Therefore, different PPP
schemes can affect the flow of glucose during glycolysis and vice versa.

PPP is particularly important for cancer cells because it not only produces
pentophosphates for high nucleic acid synthesis, but also provides NADPH, which is
important for fatty acid synthesis and cell survival under stressful conditions. In recent
years, the accumulation of data has shown that neoplastic lesions of cancer cells
directly or indirectly modulate PPP flux. In the following sections we will discuss the
enzymatic mechanisms that drive PPP and how the two modes of PPP are coordinated
in response to the tumor's dynamic microenvironment and intracellular needs that
promote cancer cell proliferation, growth, and survival. Finally, we discuss the
challenges of PPP inhibition as a possible cancer treatment strategy.PPP-producing
enzymes can determine the PPP content and the relative activity of the oxidizing and
non-oxidizing branches. Because these enzymes are regulated and modified by many
mechanisms that can alter their activity in cancer cells, it is important to understand
how individual enzymes work and how their activity is regulated.

Glucose-6-phosphate dehydrogenase (G6PDH) catalyzes the limiting step in the
oxidative branch of PPP and creates the first NADPH molecule so that its expression and
activity are tightly regulated. GGPDH exists as an inactive monomer or an active dimer.
A higher order complex such as a tetramer (consisting of two dimers) has also been
reported. Relatively high levels of this enzyme are found in many normal metabolic
tissues, including the liver, adipose tissue, breast, and adrenal glands. Tumor cells also
express relatively high levels of this enzyme. From the point of view of activity regulation,
the NADP*/ NADPH ratio is one of the main modulators of this enzyme. NADPH
negatively regulates the activity of G6PDH, while NADP* is necessary for enzymatic
activity and good conformation. Therefore, the activity of this enzyme is high even in cells
with a high NADPH content, such as cancer cells. Normal resting cells with low NADPH
uptake have a relatively low NADP*/NADPH ratio, which could explain why G6PDH
activity is relatively low despite high expression in some tissues.

G6PDH is regulated by several extracellular stimuli and signaling pathways that
regulate expression and modulate activity through post-translational mechanisms. It is
believed that growth factors such as platelet growth factor (PDGF) and epidermal
growth factor (EGF) cause the release of bound (structural elements) G6PDH from the
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soluble fraction, which is accompanied by an increase in activity. This effect appears
to be mediated by phosphatidylinositol-3-kinase (P13K) and Ras. In addition, tyrosine
kinase can directly phosphorylate GGPDH and induce movement 20. Pro-oncogenic
signaling pathways, which are often overactive in cancer cells, accelerate PPP by
activating G6PDH. In particular, the gene coding for G6PDH is located on the X
chromosome and is therefore sensitive to the activation of the X chromosome in
women. However, these two alleles are sometimes expressed in women as a result of
DNA demethylation. Therefore, methylation and demethylation can regulate the
expression of G6PDH, which could potentially affect expression in cancer cells. In
some cell types, cyclic AMP (c-AMP) directly or indirectly regulates the activity of
G6PDH. C-AMP activates protein kinase A (PKA), which phosphorylates G6PDH
directly on serine and threonine residues and inhibits G6PDH activity. C-AMP also
inhibits transcription of the gene encoding G6PDH by the c-AMP response element in
the promoter region of the gene.

The conversion of 6-phosphogluconolactone to 6-phosphogluconate was
originally considered a non-enzymatic reaction. 6-phosphogluconolactone is very
unstable and lactone hydrolysis takes place at neutral pH. Since this non-enzymatic
hydrolysis is slower, an enzymatic reaction was suspected and it was found that 6-
phosphogluconolactonase (6PGL) is an enzyme that hydrolyzes 6-
phosphogluconolactone to 6-phosphogluconate. Although this enzyme has not been
well studied, a mutation of this enzyme in red blood cells has been reported to cause
hemolytic anemia in certain populations.

The next step in oxidative PPP produces the second molecule NADPH and
ribulose-5-phosphate (Ru5P) and is catalyzed by 6-phosphogluconate dehydrogenase
(6PGDH). In lung cancer cells, 6PGDH is crucial for proliferation and tumorigenic
potential. Interestingly, the attenuation of the 6PGDH gene led to the accumulation and
aging of p53 in lung cancer cells. This is accompanied by increased oxygen consumption,
which leads to the formation of ROS, which can also contribute to aging. Surprisingly, the
NADPH levels did not change, although the metabolites accumulated upstream in the
oxidative branch of PPP, 6-phosphogluconate and 6-phosphogluconolactone. It is possible
that the lack of 6PGDH led to an increase in the NADP*/NADPH ratio over time, which
induced the activity of G6PDH, creating more NADPH in the first PPP response and
decreasing NADPH with loss was compensated by 6PGDH.

Ribose-5-phosphate is converted to ribose-5-phosphate (R5P) and xylulose-5-
phosphate (Xu5P) by ribose-5-phosphate (RPI) isomerase or ribose-5-phosphate (RPE)
epimerase. R5P is a precursor of a metabolite that is essential for the de novo synthesis of
ribonucleotides in proliferating tumor cells. Xu5P has been reported to affect glycolysis
in addition to its role in PPP. Xu5P increases the level of fructose-2,6-bisphosphate (F-
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2,6BP), which activates phosphofructose kinase 1 (PFK1). Xu5P influences the
intracellular levels of F-2,6BP by activating protein phosphatase 2A (PP2A), which
dephosphorylates fructose-6-phosphate-2-kinase/fructose-2,6-bisphosphatase.

Transketolase (TKT) and transaldolase (TALDO) are the two main enzymes
involved in non-oxidizing PPPs. Because of the reversible nature of these enzymes, they
can direct the flow of metabolites to PPP over time. TALDO is an enzyme that contains
the cofactor thiamine pyrophosphate, which acts as a homodimer30. In the case of
oxidative stress, NADPH is required for the formation of reduced glutathione. Under
these conditions, transketolase converts R5P and Xu5P to glyceraldehyde-3-phosphate
(G3P) and sedoheptulose-7-phosphate (S7P), while transaldolase transfers the C3 unit
from S7P to G3P to produce L-erythrosium -4 - Build up phosphate (E4P). and fructose-
6-phosphate (F6P). A second transketolase reaction takes place between Xu5P and E4P
to form F6P and G3P. F6P can then be converted back to G6P to reduce oxidative PPP
to produce more NADPH, while G3P can be used in subsequent glycolysis steps. When
the need for metabolic nucleotides in rapidly dividing cancer cells outweighs the need
for NADPH, TKT and TALDO catalyze the reverse reactions by diverting G3P and F6P
from glycolysis to non-oxidizing PPP to produce additional ribonucleotides. Cancer cells
primarily use non-oxidizing PPP to make de novo ribonucleotides for the synthesis of
RNA and DNA. Monitoring experiments have shown that in rapidly proliferating cancer
cells about 80% of the ribonucleotides come from non-oxidizing PPP.

As previously described, PPP interacts with glycolysis through a non-oxidizing
arm. In addition, various glycolytic enzymes regulate the flow of glucose and the
oxidative branch of PPP in a contextual manner. For example, isoform-2-pyruvate
kinase (PKM2) causes post-translational alteration of cysteine residues under oxidative
stress. This change inactivates PKM2 and reduces glucose flux, thereby transferring
more G6P into the oxidative arm of PPP to form NADPH to neutralize ROS. In
addition, the glycolytically limiting enzyme phosphofructokinase-1 (PFK1) is
converted into serine residues by O-GIcNAcylation under hypoxic conditions, which
inhibits the activity of this enzyme. This post-translational modification is a safety
mechanism introduced by safety mechanisms to direct glucose metabolism during
hypoxia through the oxidative arm of PPP to produce NDPH. Balancing the flow of
glycol and PPP is also important in prostate cancer. RNAI screening for metabolic
enzymes and prostate cancer cells showed that 6-phosphofructokinase / fructose-2,6-
bisphosphatase 4 (PFKFB4), an isoform of phosphofructokinase-2 (PFK2), plays an
important role in cell and cell survival.

Inactivation of PFKFB4 increases the allosteric activator of F2,6-BP, PFK1,
which leads to glycolysis of the glucose flow. Therefore, by modulating the activity of
PFK1, a homeostatic balance of PFKFB4 between glycolysis and PPP can be
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maintained. Finally, cancer cells overexpressed phosphoglycerate mutase-1 (PGAML1),
a glycolytic enzyme that converts 3-phosphoglycerate (3PG) to 2-phosphoglycerate
(2PG). Since 3-PG is an inhibitor of the R5P-producing oxidative enzyme PPP,
6PGDH, overexpression of PGAML1 indirectly increases oxidative PPP. The
knockdown of PGAML also reduces oxidative PPP and the subsequent addition of
glucose for RNA synthesis. Therefore, glycolytic enzymes regulate both oxidative and
non-oxidative PPPs in cancer cells as needed.

Cancer cell metastases are associated with a variety of changes, including
growth factor signaling, matrix remodeling, and adhesive properties. Therefore,
metastatic cancer cells are expected to be more diverse and adaptable than other cells
during and after migration to the secondary site. Some adaptive changes are metabolic
changes, including oxidative and non-oxidative PPPs. For example, in metastatic renal
cell carcinoma, both oxidative and non-oxidative PPP are overactive. This study shows
a greater increase in non-oxidizing PPP compared to oxidizing PPP due to the increased
TKT activity and the overexpression of TKTL1 in metastatic tumor cells, which could
meet the need for glycolytic intermediates and ribonucleotides in aggressive tumor
cells. Other studies have shown that PPP does not change significantly between early-
stage cancer and invasive cancer during breast tumor development. However, increases
in PPP have been reported in brain metastases from breast cancer. Thus, the association
of PPP with metastases seems to depend on the context and location of the metastases.

Cancer cells can accelerate non-oxidative PPP by increasing the expression of
enzymes in this branch of PPP. For example, cancer cells can increase TKT expression
and induce expression of a gene such as transketolase-1 (TKTL1). TKTL1 is highly
expressed in a variety of cancers and its expression correlates with poor prognosis in
colon and urothelial cancers. Although TKTL1 is generally believed to have
transketolase activity, this hypothesis has been challenged in some studies. TALDO
expression is increased in liver tumors. Interestingly, the suppression of TALDO causes
hepatocellular carcinoma (HCC) in mice. This observation can be explained by a redox
imbalance due to the inability to recycle PPP metabolites to produce enough NADPH,
which then exposes the liver to oxidative damage and oncogenic inflammation.

Non-oxidative PPP is not involved in chemotherapy-induced ROS
detoxification. However, resistance to certain DNA damaging agents such as 5-
fluorouracil (5-FU) is linked to an increase in non-oxidative PPP, and 5-FU-resistant
colon cancer cells show an increase in transketolase expression. Hence, it can be
difficult to target PPPs for cancer treatment (BOX2). However, contrary to the
expected resistance that the rise in PPP exerts in response to some drugs, PPP cells can
become sensitized to other therapeutic drugs. In fact, high levels of NADPH produced
by hyperactive PPP appear to sensitize cells to anthracyclines. Anthracyclines are a
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class of antibiotics used to treat cancer, and the most common member of this class is
adriamycin, also known as doxorubicin. Anthracyclines are metabolized by
cytochrome p-450 reductase to form free radicals that cause cytotoxicity. Since
NADPH is a necessary cofactor for cytochrome p450 activity, high concentrations of
PPP-induced NADPH can sensitize cancer cells to doxorubicin. Therefore,
adriamycin/doxorubicin resistant MCF-7 cells reduced G6PDH and PPP activity
compared to susceptible cells.

Conclusions. In cancer cells, the expression and activity of PPP enzymes are
regulated according to the adaptive microenvironment. In addition, increased
glycolytic flow in cancer can indirectly affect PPP. These rules are crucial for the
survival and multiplication of tumor cells. The increased glycolytic flow in cancer cells
can also indirectly affect non-oxidative PPP. For example, hexokinase-2 (HK2), which
Is highly expressed in cancer cells, is needed to increase ribonucleotide synthesis by
non-oxidative PPP. Finally, the increased glycolytic flux of hypoxic cancer cells
increases the frequency of F6P and G3P, which can be used in non-oxidizing PPP.
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Introduction. Osteoporosis is a huge and growing public health problem. Once
considered an inevitable consequence of aging, it is now highly preventable and
curable. We marked a turning point in osteoporosis drug discovery in recent years, as
the focus for developing new therapies has shifted from an approach based on findings
in animal studies and clinical observations (e.g., estrogen, calcitonin, and teriparatide)
or opportunistic reuse. of existing compounds (e.g., bisphosphonates) in a formula
driven by advances in basic bone biology (e.g., denosumab) combined with indications

for patients with rare bone diseases (e.g., romososumab, odanakatib). Despite these
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remarkable advances, concerns about the rare side effects of antiresorptive drugs,
especially bisphosphonates, and the lack of clear evidence of their long-term efficacy
have led many patients who might benefit from drug therapy to avoid taking these
drugs. Therefore, there remains a significant clinical need to develop ways to improve
patient acceptance and adherence to these powerful drugs and to continue to develop
new drugs that do not cause these side effects and have long-lasting anabolic effects
on bone. Such changes could lead to a complete reversal of this potentially devastating
disease of aging. The risk of an osteoporotic fracture increases with vitamin D
deficiency. In fact, biologically active vitamin D improves intestinal calcium uptake
by regulating calcium transport proteins in the small intestine, stimulating osteoclast
maturation, and promoting bone growth. Feeding strategies adapted to dairy cows can
increase the natural vitamin D content of dairy products, especially fresh milk.

The risk of osteoporotic fractures increases with age in people over 50 years of
age. Although many factors contribute to this debilitating event, the most important
causes are reduced bone mass, structural deterioration, and increased frequency of falls.
Supplementation with calcium and vitamin D has been widely recommended for the
prevention of osteoporosis and subsequent fractures; however, recent data is
inconsistent. While some studies show that supplementation with calcium and vitamin
D reduces the risk of fractures, others show no effect, and one study shows that
supplementation may increase the risk. Recently,there has been concern that calcium
supplementation may be harmful, which is why some individuals and healthcare
providers are reluctant to use calcium supplements. On the other hand, there is growing
interest in the role of vitamin D in supporting bone health, and laboratory tests are
increasingly used by healthcare providers to assess the vitamin D status of the
population. Osteoporosis is a common disease characterized by systemic alteration of
bone mass and microarchitecture that results in fragility fractures. With the aging of
the population, the medical and socioeconomic effect of osteoporosis, especially
postmenopausal osteoporosis, will continue to increase. Detailed knowledge of bone
biology with molecular information on the communication between bone-forming
osteoblasts and bone resorbing osteoclasts and the orchestral signaling network has led
to the identification of new therapeutic targets. New treatment strategies have been
developed that aim to inhibit excessive bone resorption and increase bone formation.
The most promising new treatments include: denosumab, a monoclonal antibody to the
NF-kB ligand receptor activator, a key osteoclastic cytokine; odanacatib, a specific
inhibitor of cathepsin K osteoclast protease; and antibodies against the proteins
sclerostin and dickkopf-1, two endogenous inhibitors of bone formation. This overview
looks at these new therapies and explains their underlying physiology.
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Aim of the Research was to study and analyzed the new characteristics for
pharmacological treatment of osteoporosis disease.

Materials and Methods. The main question of this article was to study and
analyze the new characteristics for pharmacological treatment of osteoporosis disease.
We mainly researched and analyzed PubMed, Web of Sciences, Clinical Key, Tomson
Router, and Google Scholar. Each article was then discussed and a summary of all the
information gathered during the process was provided to facilitate public
understanding. Over a hundred articles were scrutinized to get these results. We
collected all published data to fully examine the effects in a systematic review to define
the study conduct of the new characteristics for pharmacological treatment of
osteoporosis disease.

Results and Discussion. Calcitonin was developed for the prevention and
treatment of osteoporosis based on the findings of studies in animals and humans.
Currently, the human and salmon forms of calcitonin, which have relatively similar
efficacy, are approved worldwide for use in patients with osteoporosis. However, given
the limited efficacy of calcitonin in preventing fractures compared to other available
agents and concerns about an increased risk of cancer with long-term use of calcitonin,
it is now rarely used for the prevention or treatment of osteoporosis.

Bisphosphonates are the most widely used drugs for the prevention and
treatment of osteoporosis, with four options currently available. The history of their
development is interesting, since their discovery as effective drugs for osteoporosis
was largely opportunistic. Bisphosphonates are chemically stable analogs of
pyrophosphate compounds, which are widely present in nature. Natural pyrophosphate
circulates in the human body as an endogenous water softener. Initially,
bisphosphonates were used primarily as corrosion inhibitors and complexing agents in
the textile, fertilizer, and petroleum industries; they have subsequently been shown to
inhibit calcification and inhibit bone resorption. The mechanism underlying its anti-
osteoclast effects has been defined decades after the start of its clinical use; It involves
the inhibition of the enzyme farnesyl pyrophosphate synthase, which generates
isoprenoid lipids that are used for post-translational modifications of small guanosine
triphosphate (GTP) -binding proteins necessary for osteoclast viability and function.
Bisphosphonate therapy is associated with 40-70% reductions in vertebral fractures
and 40-50% reductions in hip fractures. Therefore, they are extremely effective drugs
for the treatment of osteoporosis, but the main concerns limiting their use are rare side
effects such as atypical fractures of the femur and osteonecrosis of the jaw and
unproven efficacy after 5 years of treatment.

The development of teriparatide, a shortened form of the parathyroid hormone,
also back to Fuller Albright, who made the clinical observation that a chronic excess
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of parathyroid hormone causes significant bone loss due to increased bone resorption,
but is also associated with an enlargement of the parathyroid glands hormone in bone
formation. Results from animal and human studies later showed that, in contrast to
continuous exposure, intermittent exposure to parathyroid hormone increased bone
formation with a smaller increase in bone resorption, resulting in a marked anabolic
effect. These studies eventually led to the pivotal clinical study in which it was found
that treatment with teriparatide at an FDA-approved dose of 20 g/day reduced the risk
of vertebral fractures by 65% (hazard ratio [RR] 0, 35, 95% CI 0.22-0.55) and reduced
the risk of non-vertebral fractures by 53% (0.47, 0.25-0.88). However, due to the
increased risk of osteosarcoma in growing rodents treated with high doses of
teriparatide, the FDA limited the duration of treatment with teriparatide to 24 months.
Encouragingly, post-marketing surveillance of teriparatide-treated patients did not
reveal an increased risk of osteosarcoma in the population that was higher than
expected. Despite intensive research, the mechanisms underlying the anabolic effects
on the skeleton of intermittent parathyroid hormone therapy compared to the catabolic
effects of prolonged exposure to parathyroid hormones remain unclear. Abaloparatide,
a peptide analog associated with parathyroid hormone, may have some advantages over
teriparatide and was recently approved by the FDA.

The discovery of drugs for osteoporosis has changed, with denosumab being the
first example. Up to this point, the development of drugs for osteoporosis occurred as
a result of clinical observations regarding estrogen and parathyroid hormone
(teriparatide, abaloparatide), changes in the medicinal chemistry of estrogen (SERM
raloxifene and bazedoxifene), therapeutic extensions of physiological research
(calcitonin) or simply conjuncturine discovery. (Bisphosphonates). However, the
development of denosumab as a new therapeutic was driven by advances in basic bone
biology. Subsequent discoveries of active ingredients (romososumab, odanakatib) took
place within the framework of similar research and development work, which was also
based on findings from research into bone biology in patients with rare bone diseases.
Thus, the basic process of drug discovery for osteoporosis changed in the last era.

The origins of denosumab can be traced back to the rat fetal intestine cDNA
sequencing project at Amgen, which was unrelated to bone physiology. New cDNA
with homology to the TNF receptor superfamily was isolated, and transgenic mice
overexpressing this cDNA clone had a marked increase in bone mass, hence the name
osteoprotegerin (“for protection. bone "in Latin). Subsequently, severe osteoporosis
and arterial calcifications were found in mice with targeted osteoprotegerin ablation.
Further intensive research in bone biology, including expression cloning using
osteoprotegerin as a probe, led to the identification of its ligand, an activator of the NF-
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kB ligand receptor (RANKL) and the discovery that the colony stimulating factor is
the macrophage (M-CSF). Strontium ranelate.

Strontium is included in this discussion for completeness, but is not approved in
the United States. Although it has been used in Europe and other countries for some
time, safety concerns prompted the European Medicines Agency to limit its use to the
treatment of severe osteoporosis. In particular, the use of strontium has been associated
with an increased risk of myocardial infarction, thromboembolic events and rare but
serious skin reactions. In a phase 3 clinical trial in postmenopausal women, strontium
was associated with a 41% reduction in vertebral fractures (RR 0.59, 95% CI 0.48-
0.73), but not a decrease in the number of non-vertebral fractures. Strontium is
associated with increased levels of serum markers of bone formation and decreased
levels of markers of bone resorption, although these effects have not been confirmed
by bone histomorphometry.

Moderate-quality evidence showed no difference in fracture reduction with
estrogen therapy in postmenopausal women with established osteoporosis. This
contrasts with the recommendations, which provided high-quality evidence that
estrogen therapy was associated with a reduced risk of vertebral fractures, non-
vertebral fractures, and hip fractures in postmenopausal women. The studies included
in the guide focused on postmenopausal women or women with low bone density, as
opposed to more recent data which focused on postmenopausal women with
established osteoporosis.

Medium-quality evidence has shown that the overall effect of calcium or vitamin
D alone on fracture risk is uncertain. Studies have shown no difference between
calcium alone and placebo in reducing the risk of vertebral and non-vertebral fractures,
although adherence is poor. The evidence for the effectiveness of vitamin D alone in
reducing the risk of fractures is mixed and the overall effect remains uncertain.

The parathyroid hormone analog teriparatide, a potent stimulant of bone
metabolism, increases bone mineral density in the hip and spine and reduces the risk of
fractures of the spine and other vertebrae in postmenopausal women with osteoporosis. A
parathyroid hormone-bound protein analog, abaloparatide, also reduces the incidence of
fractures, but has different pharmacological effects than teriparatide, particularly on
cortical bone. These analogs provide the maximum benefit when followed by a potent
antiresorptive drug. In addition, studies have shown that the combination of teriparatide
and the RANK ligand inhibitor denosumab increases bone density and strength more than
monotherapy and more than any other currently available treatment regimen. Parathyroid
hormone and parathyroid hormone-associated protein analogs will play an increasingly
important role in the treatment of osteoporosis as monotherapy, in combination with
antiresorptive agents or sequentially with antiresorptive agents.
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Currently, the development of pharmacological agents for the treatment of
osteoporosis has led to the discovery of new agents that are effective in reducing the risk
of fractures. Due to the lack of relevant clinical studies with new anabolic or antiresorptive
agents, until such agents are approved, it is recommended that the agents currently
available are best suited for each patient. Therefore, doctors need to be informed about
current drugs as well as how new drugs work, their positive effects on bone health, the
best time to prevent fractures, and the optimal duration and dosage of treatment.

Despite significant advances in the discovery of osteoporosis drugs, there are
some limitations. First, its effectiveness in reducing hip fractures is less than that of
lumbosacral fractures. Second, there may be potential side effects associated with the
use of anti-osteoporotic pharmacological agents in postmenopausal women with
osteoporosis who are in need of long-term treatment. In third place; The benefits
associated with so-called treatment strategies are limited to individual patients who
usually have an increased risk of fractures. However, long-term monitoring for
complications can raise some concerns. Fourth, because of the high cost of the newer
drugs, their use should be limited in some patients at high risk of fractures or in patients
who are unresponsive to first-line treatment. In addition, the personality of a drug's
metabolism affects the drug's safety and effectiveness. On the other hand, advances in
personalized therapy for osteoporosis are increasing the need to identify the most
important genes and signaling pathways involved in bone loss in each patient. Now the
effects of these genes and signaling pathways modulate the application of therapy in
each individual. Therefore, individualized medicine should be considered for both
genetic risk assessment and environmental impact assessment.

In addition to continuing attention to the early detection of osteoporosis, more
thoughtful clinical trials are needed for the safety and efficacy of currently available
osteoporosis agents. Continuous preclinical evaluation of new drugs, clinical trials and
the search for new approaches to drug discovery based on an understanding of the
pathophysiology of osteoporosis are also strongly encouraged. The authors also propose
future research on herbal ingredients as a source for the discovery of new active
ingredients, as well as additional clinical studies using combinations of two or more
synthetic drugs, plants or medicinal plants as solutions for the treatment of osteoporosis.

Vitamin D and calcium are important dietary components affecting bone mass,
although other minerals (potassium, zinc, etc.) and vitamins (A, C, and K) are also
involved. Vitamin D and certain minerals actually play an important role in calcium
homeostasis and absorption. The incidence of hip fractures is highest in Europe and the
United States, where calcium is often included in the human diet; while the incidence
of these fractures is lower in developing countries, where the diet is usually low in
calcium. This condition is known as the "calcium paradox" and can partly be explained
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by phosphate toxicity, which can negatively affect mineral metabolism. Maintaining
the correct balance of calcium and phosphate in the diet is important for maintaining a
healthy lifestyle and reducing the risk of osteoporotic fractures in older adults. Vitamin
D can also act as a hormone; Vitamin D, (ergocalciferol) is obtained from the UV-B
radiation of ergosterol, a natural precursor of vitamin D found in plants, fungi and
invertebrates. Vitamin D3 (cholecalciferol) is synthesized by exposure to sunlight from
7-dehydrocholesterol, a cholesterol precursor that can also act as provitamin Ds.
Dietary intake of vitamin D3 is necessary when the skin is briefly exposed to ultraviolet
B (UV-B) light, a category of invisible light rays such as UV-A and UV-C. This can
be seen as a common situation in northern latitudes during winter, or as a typical
lifestyle for the elderly and / or people with very light and delicate skin. The actual
recommended daily intake of vitamin D from food is strongly age correlated and ranges
from 5 mcg for infants, children, adolescents, and adults, including pregnant and
lactating women, to 15 mcg for people over 65.

It is generally accepted that there are genetic, environmental, lifestyle, and dietary
determinants of osteoporotic fracture risk and their interactions. There is strong evidence
that skeletal nutrition has powerful and widespread effects. With one in four adults going
to be older by 2030, it is important to pay special attention to nutritional strategies to
optimize bone health throughout the life cycle, including the role of diet in reducing falls.
Ca and vitamin D are undoubtedly essential nutrients for optimal bone health. Sub-
optimal intake or status should be avoided at all costs, and vitamin D supplementation
should be considered in the diet of vulnerable groups such as the elderly, postmenopausal
women, adolescent girls, and women with amenorrhea. Ca and vitamin D have been
shown to be effective strategies for preventing fractures in the elderly, especially in
populations where vitamin D deficiency is common. Calcium supplementation alone
does not appear to be effective in reducing fractures. In recent years, evidence has
emerged about the role of vitamin D in bone health. More data is urgently needed to
better understand the complex interactions between nutritional factors and bone health.

Conclusions. The evolution of osteoporosis drug development from clinical
observation or opportunistic discoveries to new foundations in bone biology leading to
new therapies is truly remarkable. This is perhaps one of the best examples of private
and public investment in scientific discovery that drives the development of drugs that
can help patients. With anti-resorptive drugs available and a growing list of anabolic
treatment options for osteoporosis, the likelihood of fractures in the population could
potentially be significantly reduced. The risk of an osteoporotic fracture increases with
vitamin D deficiency. In fact, biologically active vitamin D improves intestinal calcium
uptake by regulating calcium transport proteins in the small intestine, stimulating
osteoclast maturation, and promoting bone growth. Feeding strategies adapted to dairy

42



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

cows can increase the natural vitamin D content of dairy products, especially fresh
milk. Ca and vitamin D are undoubtedly essential nutrients for optimal bone health.
Sub-optimal intake or status should be avoided at all costs, and vitamin D
supplementation should be considered in the diet of vulnerable groups such as the
elderly, postmenopausal women, adolescent girls, and women with amenorrhea. Ca
and vitamin D have been shown to be effective strategies for preventing fractures in
the elderly, especially in populations where vitamin D deficiency is common.
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Introduction. Parkinson's disease is a common neurodegenerative disease that
can lead to severe disabilities and reduced quality of life. The main physical signs of
the disease are distal resting tremor, stiffness, bradykinesia and asymmetric onset.
Levodopa is the main treatment for Parkinson's disease; however, its long-term use is
limited by motor complications and drug-induced dyskinesia. Dopamine agonists are
initial treatment options and have been shown to delay the onset of motor
complications. However, dopamine agonists are inferior to levodopa in controlling
motor symptoms. After the development of motor complications related to levodopa in
advanced Parkinson's disease, it is advantageous to initiate adjuvant therapy with
dopamine agonists, catechol methyltransferase inhibitors or monoamine oxidase B
inhibitors. Deep brain stimulation of the subthalamic nucleus has been shown to
improve symptoms in patients with advanced disease. Depression, dementia, and
psychosis are common psychiatric problems associated with Parkinson's disease.
Psychoses are usually drug-induced and can be treated initially by reducing anti-
parkinsonian drugs. Since oxidative stress is one of the pathogens of Parkinson's
disease, glutathione, is the most important antioxidant in the brain, can reduce
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excessive ROS production and represents a promising therapy for Parkinson's disease.
Since glutathione cannot directly cross the blood-brain barrier, an intranasal delivery
system is being developed to bypass the barrier. Data on the safety, tolerability and
absorption of intranasal glutathione are being evaluated. N-acetylcysteine is considered
a potential glutathione precursor. This can lead to a dose-dependent increase in the
concentration of glutathione in the brain.

Depression is a common non-motor symptom of Parkinson's disease (PD) and
may even precede motor symptoms of parkinsonism. In addition to its negative effects
on mood, Parkinson's depression is often associated with other neuropsychiatric
symptoms and serious complications such as dementia. Despite its profound impact on
quality of life and cognitive function in PD, depression in PD is often underestimated
and poorly treated. Pathophysiological studies have shown that depression in
Parkinson's disease is associated with general dysfunction of interactions between
individual brain regions, rather than focal structural or functional abnormalities, and is
facilitated by pathological changes in a variety of neurotransmitter
complexes/receptors. Overall, all conventional antidepressants and some dopamine
agonists have been found to be safe and well tolerated in the treatment of depressive
symptoms of Parkinson's disease, despite initial warnings of worsening parkinsonism.
Available evidence suggests that response times to antidepressants vary. The results of
clinical trials on the efficacy of antidepressants in Parkinson's disease are rather
uncertain, although pooled analyzes suggest a moderate benefit. Several aspects can
decisively influence the results of clinical trials of antidepressants in Parkinson's disease,
including the correct psychiatric diagnosis, the coincidence of symptoms of depression
and Parkinson's disease, and the choice of endpoints and scales. Parkinson's disease is a
progressive neurodegenerative disease with an estimated prevalence of 0.05 percent in
the world population. In people over 85, the prevalence increases from 4 percent to 5
percent. The characteristic neuropathological signs of the disease are the degeneration
of dopaminergic neurons in the substantia nigra and the presence of eosinophilic
intracytoplasmic inclusions (Lewy bodies) in the remaining dopaminergic neurons.
Family physicians should be well versed in Parkinson's disease as its prevalence
increases with age. Treatment should be tailored to reduce symptoms and minimize
motor and non-motor complications. As the disease progresses, treatment may become
more difficult and specialist treatment may be required. The most important goal is to
help the patient maintain the highest level of independence and quality of life.

Aim of the Research was to study and analyzed the peculiarities of
pharmacotherapeutical treatment of Parkinson’s disease.

Materials and Methods. The main question of this article was to study and analyze
the the peculiarities of pharmacotherapeutical treatment of Parkinson’s disease. We mainly
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researched and analyzed PubMed, Web of Sciences, Clinical Key, Tomson Router, and
Google Scholar. Each article was then discussed and a summary of all the information
gathered during the process was provided to facilitate public understanding. Over a hundred
articles were scrutinized to get these results. We collected all published data to fully examine
the effects in a systematic review to define the study conduct of the peculiarities of
pharmacotherapeutical treatment of Parkinson’s disease.

Results and Discussion. Despite advances in radiological research, the
diagnosis of idiopathic Parkinson's disease remains clinical. The diagnosis requires the
following main characteristics: distal tremor at rest 3 to 6 Hz, rigidity, bradykinesia
and asymmetric onset. Other known signs of Parkinson's disease are late postural
instability, decreased smell, and micrographs. Patients must also respond to an
appropriate therapeutic challenge with levodopa or a dopamine agonist. Symptoms and
signs related to Parkinson's disease.

Advances in radiologic technology have helped define the etiology of Parkinson's
disease and more accurately diagnose idiopathic Parkinson's disease. Although computed
tomography of the head (CT) and magnetic resonance imaging (MRI) do not show
specific patterns of Parkinson's disease, they can help rule out or confirm other conditions.
Rapidly evolving technologies (eg, positron emission tomography, single-photon
emission computed tomography) have the potential to impact the diagnosis of Parkinson's
disease; However, the data currently does not show that specific tests improve diagnostic
accuracy. New evidence suggests that a significant loss of smell may differentiate
Parkinson's disease from other parkinsonisms.

Neuroprotection includes secondary prevention strategies that aim to slow, stop
or reverse the progression of the disease. Preliminary research suggests that coenzyme
Q and certain dopamine agonists may slow disease progression. Despite these studies,
the efficacy of neuroprotective agents has not been demonstrated.

Symptomatic treatment of Parkinson's disease should be initiated as soon as the
functional impairment appears. Several factors determine whether a patient has a
dysfunction. For example, the involvement of the dominant hand and bradykinesia tend
to affect the patient's work and performance the most. The Unified Parkinson's Disease
Rating Scale (UPDRS) is a standardized assessment tool that accurately documents
disease progression and response to treatment. The four-part scale measures
psychological effects, restrictions in daily activities, movement disorders, and
treatment or complications of illnesses.

Early Parkinson's disease includes patients who have been ill for less than five
years or who have no motor complications after taking levodopa. Treatment with
monoamine oxidase B (MAO-B) inhibitors, amantadine (Symmetrel), or
anticholinergics can improve mild symptoms slightly; however, most patients will need
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levodopa or a dopamine agonist. The American Academy of Neurology (AAN)
recommends levodopa or a dopamine agonist when dopaminergic therapy is required
based on the need to improve movement disorders (preferably levodopa) or reduce
movement complications (dopaminergic agonists cause fewer movement
complications). summarizes approved drugs for the treatment of Parkinson's disease.
Typically, a dopamine agonist is given in patients with mild onset at a younger age,
while levodopa is given in elderly patients with severe motor symptoms.

Levodopa is the most effective pharmacological agent in Parkinson's disease and
remains the main treatment for symptomatic patients. Levodopa has not been tested
against placebo in randomized controlled trials for treatment because of its persistent
and impressive benefits. Levodopa is particularly effective against bradykinesia and
stiffness; Speech, postural reflex, and gait disorders are less likely to respond.

Levodopa is always combined with carbidopa because carbidopa prevents the
peripheral conversion of levodopa to dopamine by blocking dopa decarboxylase. In
combination with levodopa, carbidopa increases the bioavailability of levodopa in the
brain and reduces the peripheral side effects of dopamine (e.g. nausea, hypotension).
Since dopa decarboxylase is saturated with carbidopa in an amount of about 70 to 100
mg per day, patients who receive less than this amount of carbidopa are more likely to
feel nauseous and vomit. Dosing should start with one 25/100 mg carbidopa / levodopa
(Sinemet) tablet three times a day. Sustained release formulations offer no benefit in
locomotor complications over immediate release formulations.

Dopamine agonists directly stimulate dopamine receptors and include
bromocriptine (Parlodel), pergolide (Permax), pramipexole (Mirapex), and ropinirole
(Requip). Research has shown that dopamine agonists alone or in combination with
levodopa are effective against early-stage Parkinson's disease. Double-blind clinical
trials comparing ropinirole or pramipexole to levodopa have shown that levodopa is
more effective than dopamine agonists in reducing; however, these studies also found
a lower incidence of motor complications with dopamine agonists.

An evidence-based review found that the MAO-B inhibitor selegiline (eldepril)
has moderate symptomatic effects in patients with early-stage Parkinson's disease. A
meta-analysis of studies comparing MAO-B inhibitors with placebo or levodopa in
patients with early-stage Parkinson's disease showed that MAO-B inhibitors reduce
disability, frequency of motor fluctuations and the need for levodopa without
significant side effects or increased mortality.

Anticholinergic drugs are widely used to treat Parkinson's disease. However, its
low efficacy and high frequency of gastrointestinal and neuropsychiatric side effects
limit its use in elderly patients. Anticholinergics are generally prescribed for patients
under the age of 70 with impaired resting tremor and preserved cognitive function.
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Amantadine, an inhibitor of the N-methyl-d-aspartate receptor, was originally
used as an antiviral and has been shown to improve akinesia, stiffness and tremors in
patients with the disease. of Parkinson's. The drug may be clinically useful, although
there is a lack of rigorous research.

Advanced Parkinson's disease refers to patients who are already on carbidopa /
levodopa and have motor complications. After five years of treatment with levodopa,
approximately 40 percent of patients develop motor vibration and dyskinesias. Patients
may experience a weight loss effect, characterized by a shorter duration of action for
each dose of levodopa, causing symptoms of Parkinson's disease to return. Patients
may also experience an 'on-off' effect, which is caused by sudden and unpredictable
fluctuations in motor status from the time the drug is started and symptoms are
controlled (‘'on') until. that the symptoms of Parkinson's disease get worse. ("Stop").
Mark. These movement complications can be treated with the addition of a dopamine
agonist, MAO-B inhibitor, or catechol methyl transferase (COMT) inhibitor.

Systematic reviews have shown that dopamine agonists can significantly reduce
downtime, thereby improving exercise and disability and reducing the need for levodopa.
However, the reviews also tend to have increased side effects with dopamine agonists.

COMT inhibitors (e.g. entacapone [Comtan], tolcapone [Tasmar]) shorten the
breakdown of levodopa and increase its half-life, reducing the end-of-dose wear and
tear and the time to cessation of treatment. A Cochrane review found that adjuvant
COMT inhibitors reduced levodopa downtime and dose, and slightly improved motor
symptoms and disability in patients with advanced Parkinson's disease and
complications, compared to placebo. The use of tolcapone requires close monitoring
with liver function tests as the drug is rarely associated with life-threatening
hepatotoxicity. General practitioners should determine whether a patient is eligible for
tolcapone treatment. Carbidopa/Levodopa/Entacapone (Stalevo) tablets are available
for patients currently receiving levodopa, which has an emollient effect.

A randomized, double-blind study of amantadine in patients with Parkinson's
disease and dyskinesia showed a 45% reduction in dyskinesia with amantadine
compared with placebo. However, the beneficial effects lasted less than eight months,
and discontinuing amantadine resulted in an increase in dyskinesia of 10-20%.

Depression, dementia, and psychosis are common psychiatric problems
associated with Parkinson's disease. Treatment of these symptoms in depressed patients
currently on levodopa with a frictional effect is usually treated with a selective
serotonin reuptake inhibitor. Tricyclic antidepressants should be used with caution in
patients with Parkinson's disease as they can increase postural hypotension and
anticholinergic side effects.
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Psychoses in patients with Parkinson's disease are usually drug-related. It can be
treated by reducing the dose of the anticholinergic or dopaminergic agonists and using
the lowest dose of levodopa possible. For more severe hallucinations, antipsychotics
are indicated. Clozaril has been shown to be effective in treating drug-induced
psychosis without worsening Parkinson's disease symptoms. However, clozapine can
cause life-threatening agranulocytosis and requires frequent blood tests. Quetiapine
(quetiapine) has not been studied in controlled studies. However, it is generally
prescribed because it does not cause any haematological side effects and has fewer
extrapyramidal side effects than other atypical antipsychotics.

The drug treatment of the motor symptoms in Parkinson's mainly consists of a
DAergen and a non-DAergen therapy. Dergic drugs include levodopa or levodopa plus
dopa decarboxylase (DDC-I) inhibitors, catechol-O-methyltransferase (COMT)
inhibitors, monoamine oxidase type B (MAO-B) inhibitors, and DA agonists. These
drugs have been used for decades and are good for Parkinson's motor symptoms.
Because of the limited effectiveness and side effects of these traditional drugs, new
formulations are constantly being developed. In this review, we will mainly focus on
new forms of these traditional medicines and their recent advances.

There is no doubt that levodopa is the most effective medicine for Parkinson's
disease. Levodopa initially relieves the symptoms of Parkinson's disease and is well
tolerated during the so-called "honeymoon™. However, the likelihood of developing motor
complications after 4-6 years is about 40%. Although the mechanisms that lead to motor
complications are not fully understood, the pharmacokinetics of levodopa, particularly its
short half-life (36 to 96 minutes), areas of fatigue and absorption, and pulse stimulation,
and the progression of this disease itself are commonplace of complications.

Once the diagnosis is made, the appropriate time to start treatment should be
considered. The PD-MED study shows that the benefits of PD patients who start
levodopa treatment sooner or later are very limited. In addition, Cilia et al. present a
data set from a 4-year longitudinal study suggesting that motor complications are more
likely to correlate with higher daily levodopa dose and longer disease duration. Hence,
it does not make sense to give up levodopa because of motor complications.

The pulsating stimulation results in intermittent delivery to the receptors due to
the short elimination half-life and rapid catabolism of DA. It is believed that continuous
stimulation of DAerge delays or even reverses movement complications. The
formulation of levodopa and DDC-I1 (benserazide and carbidopa, currently used) aims
to reduce the peripheral breakdown of levodopa and the subsequent DAergenic side
effects. Mevodopa, levodopamethyl ester, may improve daily physical activity,
especially in patients.
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Several new formulations of levodopa have been developed to provide more
stable plasma levels of levodopa, most of which can reduce downtime and frequency
of levodopa use, or increase the duration of use without harming dyskinesia.

The antagonism of the muscarinic acetylcholine receptors corrects the imbalance
between EA and acetylcholine. The FDA has registered anticholinergics such as
benztropine and trihexyphenidyl. It is one of the M4 receptor antagonists among the 5
subtypes of muscarinic acetylcholine receptors (M1-M5) and is widely used in the
treatment of tremors. The clinical use of anticholinergics is limited due to the obvious
side effects, some of which even outweigh the therapeutic benefits.

According to a study of logistic regression in the elderly, significant risks of
anticholinergic drug use include immobilization, urinary tract dysfunction, indigestion,
and neurological and psychiatric comorbidities such as depression, PD, and epilepsy.
Anticholinergics also cause blurred vision and tachycardia. The multivariate analysis
shows that the administration of anticholinergics correlates with decreased daily activity
of all types, a higher rate of falls and delirium, and a cessation of gait. Therefore, patients
with PD with comorbid dementia should avoid taking anticholinergics.

Cannabis is medical marijuana. In a small controlled study, there was significant
relief from tremors, bradykinesia, and stiffness 30 minutes after smoking cannabis.
This could be an alternative therapy for PD but has yet to be confirmed by further
studies with a large sample.

MAO-B inhibitors rasagiline and selegiline can stabilize the permeabilization of
the mitochondrial membrane by inhibiting the flow of Ca?* in order to suppress the
activation of the apoptotic cascade of the Sotto sequence and to induce neurotrophic
factors from brain and glial cells (BDNF and GDNF). In animal studies, rasagiline is
more effective than selegiline at neuroprotection and neurorehabilitation. The
ADAGIO study was registered to test the disease-modifying effects of rasagiline,
suggesting that 1 mg rasagiline instead of 2 mg/day has beneficial effects on the
progression of Parkinson's disease. Selegiline may play a role similar to rasagiline in
delaying disease progression after long-term use.

Conclusions. Since oxidative stress is one of the pathogens of Parkinson's
disease, glutathione, is the most important antioxidant in the brain, can reduce
excessive ROS production and represents a promising therapy for Parkinson's disease.
Since glutathione cannot directly cross the blood-brain barrier, an intranasal delivery
system is being developed to bypass the barrier. Data on the safety, tolerability and
absorption of intranasal glutathione are being evaluated. N-acetylcysteine is considered
a potential glutathione precursor. This can lead to a dose-dependent increase in the
concentration of glutathione in the brain.
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Introduction. Sperm are highly specialized cells. Adenosine triphosphate (ATP),
which provides energy to support the vital functions of sperm, is produced by metabolic
pathways including glycolysis and oxidative phosphorylation (OXPHQOS). It is produced
in the mitochondria of OXPHOS, as well as in the head and body of the flagellum
through glycolysis. However, there is a huge difference in the way ATP is produced,
especially in the seeds, which are used for successful fertilization. Mitochondrial
respiration is considered a more efficient metabolic process for ATP synthesis compared
to glycolysis. However, studies have shown that the potential for diffusion of ATP from
mitochondria to the distal end of the flagellum is insufficient to maintain sperm motility,
suggesting that glycolysis in the tail region is the preferred mode of energy production.
Many researchers suggest that while glycolysis is the main source of ATP throughout
the flagellum, the energy for sperm motility is primarily generated during mitochondrial
respiration. However, some studies have shown that when glycolysis is suppressed,
adequate sperm function and motility remain unchanged, although it is unclear whether
this motility can be maintained over long periods of time or is strong enough to achieve
optimal fertilization. The purpose of this article is to provide an overview of the energy
metabolism of mammalian sperm and to determine the preferred metabolic pathway for
the formation of ATP, which is the basis for energy production in human sperm during
fertilization. Depending on the availability of extracellular substrates, sperm metabolizes
these substrates through glycolysis, providing energy for flagella movement.
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Alternatively, in the absence of substrates for glycolysis, semen metabolizes the
substrates of the respiratory tract. In this context, respiratory substrates act as substrates
for gluconeogenesis in the midbrain, producing glucose that can be diffused to other
regions of the seminal vesicle. Although bovine semen depends on OXPHOS to
maintain its ability, human sperm appears to depend on ATP from glucose. Although
ATP derived from glucose acts as an immediate energy source, mitochondrial function
increases during sperm capacity.

Over the years there has been confusion about which metabolic pathway plays
the most important role in sperm production. According to Rees et al. Mammalian
sperm share a common problem: ATP needs to be distributed along the length of the
flagellum, which means they need to use a number of metabolic strategies to produce
it. The aim of this article is to provide an overview of the energy metabolism of
mammalian sperm and to determine the preferred metabolic pathway for the formation
of ATP in human sperm. All living cells need energy to develop and function, and male
gametes are no exception. Mammalian sperm use adenosine triphosphate (ATP) to
maintain the intracellular environmentl and for cellular processes such as motility,
capacity, hyperactivation, and acrosome response, which are essential for successful
fertilization. ATP is made from adenosine diphosphate (ADP), and therefore the
acceptance and loss of phosphate groups on ADP molecules is the basis of all life
processes. Mitochondria play a key role in capacity-dependent tyrosine
phosphorylation in Permian mammals. In human sperm, the secretory pathway, Ca?* -
ATPase, is immune-localized in the middle and back of the head and may play a role
in removing Ca?* released from RNE stores. In addition, the selenium-dependent
phospholipid hydroperoxide-glutathione peroxidase is abundantly expressed in
spermatids and is very active in the testes after puberty. In mature sperm, it is limited
to the central part, which includes the mitochondrial helix, and plays a key role in sperm
maturation and mitochondrial function. Glycolysis plays a key role in the production
of energy by mammalian permatozoa, so understanding where ATP is glycolytically
produced is essential. Since there are no respiratory enzymes in the head and in the
main part of the flagellum, ATP production can only occur in these areas during
glycolysis. Several glycolytic enzymes specific to spermatogenic cells have been
identified in the fibrous membrane of spermatozoa. These include hexokinase,
phosphoglucokinase isomerase, phosphofructokinase, LDH, and glyceraldehyde-3-
phosphate dehydrogenase (GAPD).

Aim of the Research was to study the particularities for the oxidative
phosphorylation rearwards glycolysis in the view point of spermatozoa fuel
consumption in clinical biochemistry.
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Materials and Methods. The main subject of this article was the study and
analysis of the particularities for the oxidative phosphorylation rearwards glycolysis in
the view point of spermatozoa fuel consumption in clinical biochemistry. We searched
and analyzed PubMed, Web of Sciences, Clinical Key, Tomson Routers and Google
Scholar using mostly search term databases, including words for research and analysis
of the features of the particularities for the oxidative phosphorylation rearwards
glycolysis in the view point of spermatozoa fuel consumption in clinical biochemistry.
in addition to the desired understanding of the topic. Each article was then discussed
and a summary of all information gathered during the process was provided to make it
easier for the public to understand. To determine this result, more than hundred articles
were examined. We have compiled all published data to fully examine the effects in a
systematic review to determine the use of the study and analysis of the particularities
for the oxidative phosphorylation rearwards glycolysis in the view point of
spermatozoa fuel consumption in clinical biochemistry.

Results and Discussion. Oxidative phosphorylation is a more complex process
that is coordinated and involves two components of the inner mitochondrial membrane
- the respiratory chain and ATP synthase. OXPHQOS produces thirty ATP molecules
per oxidized glucose molecule. Thus, the production of ATP by OXPHQOS is 15 times
more efficient than glycolysis. The most important factor in determining the incidence
of OXPHOQOS is the availability of ADP. In summary, fuel oxidation and ADP
phosphorylation in combination with a proton gradient across the inner mitochondrial
membrane are important factors in ATP production.

Adenosine triphosphate is produced in sperm by two metabolic pathways -
glycolysis and oxidative phosphorylation (OXPHOS), the former occurring in the head
and main part of the flagellum and the latter in the mitochondria. Glycolysis involves
the breakdown of six carbon monosaccharides through a series of reactions catalyzed by
enzymes that produce two molecules of pyruvate from three carbon compounds. In the
above metabolic process, the net yield of ATP is two molecules per molecule of oxidized
glucose. In the next step, pyruvate is further oxidized and the carboxyl group is lost as
CO, to give an acetyl group to acetyl coenzyme A. The acetyl group is then completely
oxidized to CO; in the citric acid cycle. Electron donors, namely NADH and FADH,,
are formed by metabolic processes such as glycolysis, fatty acid oxidation and the citric
acid cycle and are high-energy molecules with a high electron transfer potential. The
electron flow from NADH or FADH; to O, thus happens sequentially through protein
complexes that are located in the inner mitochondrial membrane. An uneven distribution
of protons, which leads to a proton motor force, occurs when electron transport causes
protons to be pushed out of the mitochondrial matrix. ATP is synthesized when protons
are returned to the mitochondrial matrix by an enzyme complex called ATP synthase.
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Although the sperm can only survive with glycolytic energy, they need
OXPHOS for differentiation and maturation. The preferred metabolic pathway that
sperm take to produce energy is highly species-dependent. For example, several studies
have shown that glycolysis is required to fertilize mice, rats, hamsters, and sperm in
humans, but not in cattle. Sperm are highly differentiated cells made up of three
different regions: head, midsection, and tail. Sperm contains a nucleus that contains a
highly compressed paternal genome. The middle part extends behind the head,
followed by a flagellum. The flagellum is made up of the main part of the sperm, and
inside it is the fibrous coat - a characteristic of mammalian permatozoa. In the same
way, the energy production in the sperm, as in all eukaryotic cells, is divided: The ATP
production by OXPHOQOS takes place in the mitochondria, and the glycolysis takes place
in the flagellum and in the fiber sheath.

Located in the mantle of mitochondria and bounded by the center of the seed part,
mitochondria occupy a significant part of the total mobile volume. A mature sperm contains
about 72-80 mitochondria, which are involved in basic processes such as acrosomeric
response and oocyte circulation. Although it consists of four distinct subdivisions - the outer
mitochondrial membrane, the middle membrane space, the inner mitochondrial membrane,
and the matrix - sperm mitochondria are morphologically and functionally distinct from
their somatic cell counterparts. These differences can be explained by the dense
mitochondrial membrane around the sperm axoneme. This tight packing results in a
mitochondrial capsule composed of selenoprotein and disulfide bridges, which ensures the
stability of the mitochondrial membrane. The inner mitochondrial membrane folds into
structures called a ridge, which are key sites for the production of OXPHOS and ATP.
Spermitochondria contain certain isoforms of proteins and isoenzymes, such as the
cytochrome C subunit of hexokinase, cytochrome C oxidase, and lactic acid dehydrogenase
(LDH), which are absent in the mitochondria of somatic cells.

Glycolysis plays a key role in the production of energy by mammalian
permatozoa, so understanding where ATP is glycolytically produced is essential. Since
there are no respiratory enzymes in the head and in the main part of the flagellum, ATP
production can only occur in these areas during glycolysis. Several glycolytic enzymes
specific to spermatogenic cells have been identified in the fibrous membrane of
spermatozoa. These include hexokinase, phosphoglucokinase isomerase,
phosphofructokinase, LDH, and glyceraldehyde-3-phosphate dehydrogenase (GAPD).

Fertilization in mammals is a multi-layered and complex process because sperm
Is deposited far from the fertilization point in the female genitals. Therefore, mobile
processes such as mobility, capacity, hyperactivation, and acrosome response must be
performed synchronously. Since all of these measures are energy dependent, the
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importance and role of energy in normal male sexual function cannot be
overemphasized. Energy consumption for each of these processes is discussed below.

Sperm cells compete with each other as they travel through the female
reproductive organ to be the first to reach the female reproductive cell. Consequently,
sufficient mobility is required for successful fertilization. The movement is created by
the flagellum, which makes up more than 90% of the length of mammalian sperm.
Paoliet al. Define sperm motility as "the result of shear wave propagation along the
flagellum in the proximal-distal direction, creating a hydrodynamic impulse that
pushes the sperm through the female genital organs to the egg.” Sperm have two types
of motility - activated and hyperactivated. The activated motility observed in recently
ejaculated spermatozoa refers to small amplitude symmetrical waves that propagate
along the length of the flagellum and lead to linear movement of the spermatozoa.
Hyperactive motility, another property of sperm, occurs when the movement of the
flagella becomes asymmetric with greater amplitude, resulting in highly curved
pathways. Sperm are dependent on ATP-induced motility, but how they metabolically
adapt to ATP use is less known. ATP is required to support coordinated movement of
the central axoneme and surrounding flagellar structures.

Since mitochondria are bulky structures, they lie in the center of the sperm and
do not spread along the flagella, as they can cause mechanical problems during flagella
effusion. However, it is known that efficient synthesis of ATP occurs due to
mitochondrial respiration. The question then arises as to whether mitochondrial ATP
can diffuse quickly and sufficiently over the entire length of the flagellum to meet the
energy requirements necessary for rapid activity. Unfortunately, the answer is not clear.

Several biophysicists have calculated the rate of ATP spread necessary to
maintain sperm motility in sea urchins and bulls, and concluded that the rate of ATP
spread is sufficient to keep up with flagella attacks. The potential of the mitochondrial
membrane is considered an indicator of sperm motility, and a decrease in potential has
led to a decrease in sperm motility and fertility. In studies by Paoli et al. a positive
correlation between mitochondrial membrane potential and non-linear mobility was
found in patients with asthenozoospermia. Changes in the activity of enzymes in the
mitochondrial respiratory chain can also affect sperm motility. The electron transfer
chain consists of two mobile carriers (coenzyme Q and cytochrome C) and four
multimeric complexes (1, 11, 11l and IV). Ruiz-Pesini et al. suggested that mitochondrial
dysfunction can lead to idiopathic asthenozoospermia.

This is in contrast to Thombs and Shapiro, whose results suggest that when ATP
is produced by a distant cell body or mitochondria, both glycolysis and OXPHOS fail
to meet the energy needs for proper flagella development due to insufficient diffusion.
ATP flow in areas with high energy needs. It is unclear whether this applies to human
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sperm. In addition, ATP hydrolysis products such as ADP, inorganic phosphate Pi and
H + must be effectively removed in order to avoid kinetic and thermodynamic loads.
Therefore, several researchers have suggested an alternative way to produce sperm
from energy. They suggested that local ATP production is needed closer to the site of
ATP utilization, and that this is achieved through the glycolytic pathway of ATP
production due to the presence of glycolytic enzymes in the membrane fiber
membrane. In addition, despite species-specific differences, mammalian permatozoa
can use different carbohydrates as substrates for ATP production. This enables ATP to
be formed in the cytoplasm regardless of mitochondrial activity.

Also examined the level of ATP in the presence of the DOG. Interestingly, the
ATP concentrations were the same in the presence and absence of pyruvate along with
DOG. Since DOG cannot suppress mitochondrial ATP synthesis, this indicates that
normal mitochondrial respiration is insufficient to maintain the concentration of ATP
necessary for sperm flagella motility. Thus, the above facts support the argument that
glycolysis is the preferred source of energy specifically for motor function.

As mentioned above, there are certain isoforms of spermatogenic proteins that
are required for glycolysis across the fibrous membrane of the sperm flagella. One of
the most famous enzymes is the GAPD enzyme. GAPD-S is a specific gene for mouse
spermatogenic cells; its human ortholog is GAPD-2. In fact, GAPD is the first
catalytically active enzyme associated with the fibrous membranes of sperm. It is an
important regulator of glycolysis during spermatogenesis, as well as a target for various
environmental compounds that negatively affect male fertility. investigated the
expression of the GAPD-S gene in knockout mice and concluded that the sperm
produced by GAPD-S -/ - mice has poor motility and does not show direct progression.
Welch et al. he also sequenced and cloned the cDNA of the human homologue GAPD-
2 and suggested that it may have similar roles in human sperm.

The acrosome response begins when signals produced by the egg activate G-
proteins in the sperm, which increase intracellular Ca?* levels and ultimately activate
various kinases and phosphorylation of various proteins. Ca?* can be obtained either
through the channels of the plasma membrane, which are formed by proteins of the
CatSper family, or from Ca?*, which is stored in organelles. It should be noted that
while the CatSper channels are confined to the main part of the flagellum, the excess
nuclear envelope (RNE), a cluster of membrane vesicles that also acts as an important
deposit of Ca?* ions, is in the base in the middle. mitochondrial mantle. It has been
observed that an increase in Ca?* in spermatozoa with an acrosomal response increases
the intensity of the flagella, which leads to increased hyperactivation.

Adenosine triphosphate is required for ATPase activity, cyclic adenosine
monophosphate formation and phosphorylation. Hence, it plays a vital role in
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maintaining the integrity of the acrosome and in triggering the acrosome response.
Much research has been done to understand the mechanisms of ATP use and to identify
the forms that are the main source of ATP production in human sperm. Some authors
have suggested that the cytosolic process of glycolysis is the main source of ATP
production in sperm, even in the presence of oxygen. However, it is also believed that
mitochondria, due to their efficiency in producing ATP during aerobic respiration,
contribute significantly to energy production compared to glycolysis. Understanding
the molecular processes involved in the development of functional and motile sperm
helps us answer some of the questions related to idiopathic asthenozoospermia and
possibly idiopathic teratozoospermia. Additional knowledge about the molecular
mechanisms involved in sperm function during fertilization can help target certain
signaling pathways, and disruption of the activity of certain proteins may even lead to
the development of a safe and effective male contraceptive.

Mitochondria play a key role in capacity-dependent tyrosine phosphorylation in
Permian mammals. In human sperm, the secretory pathway, Ca?*-ATPase, is immune-
localized in the middle and back of the head and may play a role in removing Ca®* released
from RNE stores. In addition, the selenium-dependent phospholipid hydroperoxide-
glutathione peroxidase is abundantly expressed in spermatids and is very active in the
testes after puberty. In mature sperm, it is limited to the central part, which includes the
mitochondrial helix, and plays a key role in sperm maturation and mitochondrial function.

However, the exact mechanism of tyrosine phosphorylation during encapsulation
of human sperm has not been described. In order to determine the function of the
mitochondria during the donation, a comparative analysis of spermatozoa was carried out
by taking samples before and after the swimming treatment and its incubation at different
intervals. The results showed that the respiratory activity of mitochondria in cells
incubated under capacitive conditions was significantly higher than in cells before
flotation. This may be due to the efficient generation of ATP by OXPHOS. Our research
suggests that while glycolysis is the dominant avenue for ATP production during
hyperactivation, the role of mitochondria in sperm maturation and differentiation cannot
be underestimated; Both pathways appear to be important for human sperm function and
successful fertilization; and metabolic energy production in human sperm may be limited
by glycolysis or mitochondrial respiration, or may occur in combination, depending on
the environment and the availability of substrates.

Conclusions. Mammalian sperm depend on high levels of glucose, pyruvate and
lactate, which are found in the fallopian tube fluid. Sheep and pigs' fallopian tubes are
known to contain lactate, which acts as a substrate for sperm activity, while pyruvate
and glucose in mice can maintain strong motility over a long period of time. This is
because the use of metabolic substrates for ATP production varies from species to
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species, which ultimately determines the preferred metabolic pathway for ATP
production in seeds to maintain capacity. Depending on the availability of extracellular
substrates, sperm metabolizes these substrates through glycolysis, providing energy for
flagella movement. Alternatively, in the absence of substrates for glycolysis, semen
metabolizes the substrates of the respiratory tract. In this context, respiratory substrates
act as substrates for gluconeogenesis in the midbrain, producing glucose that can be
diffused to other regions of the seminal vesicle. Although bovine semen depends on
OXPHOS to maintain its ability, human sperm appears to depend on ATP from
glucose. Although ATP derived from glucose acts as an immediate energy source,
mitochondrial function increases during sperm capacity.
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Introduction. Contrary to many people's beliefs, sex hormones in the brains of
men and women work through genomic and non-genomic receptors. Estrogen affects
many neural and behavioral functions, including mood, cognitive function, blood
pressure regulation, motor coordination, pain and sensitivity to opioids. Many of these
features have subtle gender differences that are programmed for hormone production
and that have not yet been accurately determined by genetic factors, including the
mitochondrial genome. These gender differences and responses to sex hormones in brain
areas and functions that were not previously thought to be subject to such differences,
indicate that we are entering a new era in our ability to understand and appreciate

S7


mailto:n.sulashvili@ug.edu

Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

diversity. Gender behavior and brain function. Clinically significant side effects vary
between men and women. The underlying physiological and pharmacological processes
that contribute to these differences are rarely studied or reported. Since gene expression,
cellular regulatory pathways, and integrated physiological functions differ between
women and men, data from aggregate groups of men and women show these differences.

The realization that the brain is the target of sex hormones began with research on
the effect of reproductive hormones on the hypothalamus, which in women not only
regulates gonadotropin secretion and ovulation, but also sexual behavior. The work of
later pioneers established connections between the brain and the endocrine system via
the hypothalamus and the portal vein, which transport release factors from the
hypothalamus to the pituitary gland. After the blood supply to the portal vein was shown
to transport blood from the hypothalamus to the anterior pituitary gland, heroic action
with the hypothalamic tissue of slaughtered animals led to the isolation and structural
identification of peptide-releasing factors. Feedback from hypothalamic and pituitary
hormones implies the existence of receptor mechanisms for gonadal, adrenal and thyroid
hormones. Subsequently, identification of nuclear hormone receptors in peripheral tissue
using tritium (3H) steroids and iodinated thyroid hormones led to the detection of similar
receptor mechanisms in the hypothalamus and pituitary gland. Although the focus at the
time was on sexual behavior, estrogen affected other behaviors and neurological
conditions that affected not only the hypothalamus but other areas of the brain, including
motor skills, pain mechanisms, seizures, mood, cognition, etc., neuroprotection. The
unexpected discovery of cellular physical glucocorticoid receptors in the hippocampus,
not only in rodents but also in monkeys spreading to other species, has identified areas of
the brain other than the hypothalamus as targets for circulating hormones. The further
accidental discovery of nuclear estrogen receptors (ERS) in the hippocampus also marked
a turning point in the recognition that not all effects of steroid hormones occur via nuclear
receptors in the cell, but rather via various signals via receptors in the cell. Other parts of
the cell. Ox. It is now recognized that this applies to all classes of steroid hormones,
including vitamin D, aldosterone and androgens, as well as estrogens and progestogens,
which we will discuss later as the brain's structural plasticity is regulated by hormones, the
adult brain. Clinically relevant side effects vary between men and women. The underlying
physiological and pharmacological processes that contribute to these differences are rarely
studied or reported. Because gene expression, cellular regulatory pathways, and integrated
physiological functions differ between men and women, it is difficult to identify these
differences by collecting data from a group of men and women.

Aim of the Research was to study the scientific discussion of the roles of sex
hormones in the brain effects on gender differences.
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Materials and Methods. The main subject of this article was the study and
analysis of the scientific discussion of the roles of sex hormones in the brain effects on
gender differences. We searched and analyzed PubMed, Web of Sciences, Clinical
Key, Tomson Routers and Google Scholar using mostly search term databases,
including words for research and analysis of the scientific discussion of the roles of sex
hormones in the brain effects on gender differences. in addition to the desired
understanding of the topic. Each article was then discussed and a summary of all
information gathered during the process was provided to make it easier for the public
to understand. To determine this result, more than hundred articles were examined. We
have compiled all published data to fully examine the effects in a systematic review to
determine the use of the study and analysis of the scientific discussion of the roles of
sex hormones in the brain effects on gender differences.

Results and Discussion. Considered to be a more static and immutable organ,
apart from electrophysiological reactivity such as the proliferation of glial cells during
accumulated experience. More precise physiological changes in the synaptic
connection have also been detected due to a hormonal effect in the spinal cord and
environmental plasticity in the brain of an adult songbird. As part of this plasticity,
seasonally variable neurogenesis is recognized in restricted areas of the brain of adult
songbirds. Indeed, neurogenesis was originally described in the brain of adult
mammals and was later rediscovered in the dentate gyrus of the hippocampus. While
some question the existence of adult neurogenesis in the mammalian central nervous
system, recent evidence clearly shows that the human hippocampus exhibits significant
neurogenesis in adulthood.

In the original steroid autoradiography studies, some cells dispersed in the
hippocampus showed strong nuclear labeling of 3H-estradiol on inhibitory
interneurons. Additionally, the threshold for onset of seizures in the hippocampus has
been shown to be lower on estrus days when estrogen levels are high. Plus, estrogen
improves memory storage of the type that affects the hippocampus. Using the classical
Golgi method, we found cyclical changes in the density of vertebral synapses on large
neurons in the CA1 region of the hippocampus, with a peak in density on the pre-warm
day. These surprising results have shed new light on other mechanisms.

Estrogen therapy does not induce vertebral synapses in the hippocampus in a
sterilized adult male, although testosterone and dihydrotestosterone induce vertebral
synapses in the male hippocampus. Paradoxically, male rats treated at birth with
aromatase inhibitors, which inhibit brain demineralization by endogenous androgens
by converting them to estradiol, respond to estradiol by inducing vertebral synapses in
adulthood. In addition, androgens are also able to induce vertebral synapses in the
hippocampus of the female rat.
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The mechanisms involved in estrogen-induced synapse formation include
interactions between multiple cell types in the hippocampus and multiple signaling
pathways. Cholinergic modulation of inhibitory interneurons is involved, and estradiol
rapidly and non-genomically stimulates acetylcholine release from ERa at cholinergic
ends of the hippocampus. In contrast to the history of the ER, the pyramidal neurons of
CALl abundantly express the cell's nuclear androgen receptors. In men, these nuclear
androgen receptors can play a key role in the formation of spinal synapses that contain
NMDA activity but lack cholinergic activity. There are also additional nuclear androgen
receptors with nuclear receptor epitopes found in the hippocampus in locations connected
to the membrane of dendrites, spines, and glial processes. The role of non-genomic
androgen receptor forms in spinal synapse formation and other processes is less clear.

Non-genomic membrane-bound forms of the classical ER occur in dendrites,
synapses, glial terminations and growths. In CA1 pyramidal neurons, the non-genomic
effects of estrogen mediated by phosphatidylinositol kinase (PI3) promote actin
polymerization and the growth of flopodia to form putative synaptic contacts of
dendrites with presynaptic elements. Subsequent activation of PI3 kinase by ER
stimulated translation of postsynaptic density protein 95 (PSD-95) in dendrites to
provide a postsynaptic scaffold for spinal synaptic maturation. Signaling pathways
involved in these events include LIM kinase (LIMK) and phospholine phosphorylation
and activation of P13 kinase and the Rac/Rho signaling system. It is noteworthy that
the cophyllin pathway is involved in spinogenesis in the ventromedial hypothalamus,
which contributes to the activation of lordosis behavior.

Progesterone treatment after estrogen-induced synapse formation causes a rapid
downregulation (12 h) of the vertebral synapses; In addition, the progesterone receptor
antagonist blocked the natural down-regulation of estradiol-induced spines in the oestrus
cycle. Interestingly, the classic gestagen receptor is undetectable in rat hippocampal
nuclei, but is expressed at non-nuclear sites in hippocampal neurons, and virtually all
detectable gestagen receptors are induced by estrogen. The mechanism by which
progesterone affects synapse downregulation is currently unknown. Estrogenic effects
throughout the brain - In addition to the hippocampus, other areas of the brain exhibit
estrogen-regulated formation and rotation of vertebral synapses, including the prefrontal
cortex (PFC) and the primary sensorimotor cortex. In addition, there are gender
differences that are programmed at the developmental level, as we shall see now.
Programmed gender differences during development not only result from the release of
sex hormones in sensitive developmental stages, but also from the involvement of genes
on the Y and X chromosomes, in women too. the other X chromosome is deactivated;
In addition, mitochondria come from the mother, and mitochondrial genes make a major
contribution to brain and body functions. The contribution of sex hormones to male and
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female phenotypes occurs primarily in the critical windows of early perinatal
development, where there is a significant delay between exposure to testosterone or
estradiol and the onset of sex dimorphism, suggesting memory pressure from exposure
to hormones. For example, during puberty, gender-specific differences in the stress-
induced remodeling of dendrites and synapses in the hippocampus and PFCs occur
during puberty. Research into the molecular signaling pathways that support gender
differences in the brain has revealed several gender-related genes with significantly
different levels of expression in men and women at different stages of development.

Transcriptional regulation helps explain gender-specific sensitivity to stressful
stimuli and the risk of neuropsychiatric disorders in males compared to females. For
example, the stress-induced transcriptional response of the immediate early gene is higher
in females than males after acute stress. Moreover, adaptation and acute stress induce
Immediate early activation of markedly different gene expressions in male and female
mice, with female mice displaying greater hippocampal activation than males. In addition,
Nugent et al showed that brain feminization is maintained by actively suppressing
masculinization through DNA methylation, indicating epigenetic changes that promote
and maintain gender dimorphism. Using the Bacterial Artificial Chromosome Transgenic
Mouse System (BAC-TRAP), messenger RNA was extracted from hippocampal neurons
and subjected to RNA sequencing. Stress-sensitive neurons often respond differently to
chronic stress in men and women. Acute stress produced significantly different
transcriptome profiles in neurons, with women showing more genes up or down than men.
In addition, we found that an acute stress episode dramatically reduced the changes in
gene expression observed in unclothed female mice during endogenous fluctuations in
estradiol levels. In this way, the focus on discrete brain regions opens up new perspectives
on the molecular basis of hormonal action and gender differences.

Sex differences occur throughout life in many brain regions through genetic and
epigenetic mechanisms due to the wide distribution of non-genomic and genomic
forms of sex hormone receptors. Here are a few examples, far from exhaustive, to
illustrate both the pervasive effects of sex hormones and the surprisingly pervasive
nature of the subtle differences between the sexes.

Exposure of male and female rats to immobilization and intermittent caudal
shock had an inverse effect on classical blink conditioning, inhibiting it in females and
enhancing it in males; in women this effect is eliminated by the removal of the ovaries
and is therefore estrogen dependent. Morphological counterpart of this in the
hippocampus: Acute stress inhibits estrogen-dependent vertebral formation in
hippocampal CA1 neurons, while the same acute stressors increase the vertebral
density of male CA1 neurons, ultimately increasing the secretion of testosterone on
which the spine is formed in humans. CAl is dependent. The masculinization of
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newborns, like genetic males, makes them respond positively to shocking stressors.
Moreover, in women, depending on the reproductive status and previous experiences,
the negative impact of stress, e.g. it is absent in mothers and virgins with infantile
experience. Women are more sensitive to stress and may show improved cognitive
performance after stress, which can contribute more quickly to their addiction. Ten
days of chronic immobilizing stress in men essentially shuts down the opioid system,
while chronic stress overrides the opioid system in all women in a way that promotes
arousal and learning after exposure to the drug, drug stress, or an opioid ligand.

Sex differences in the effects of chronic stress on dendrite length and branching
occur after puberty. Stress in adolescents elicits qualitatively similar responses in men and
women in the hippocampus, PFC, and amygdala; But after puberty, marked sex
differences become apparent in response to chronic stress. Estradiol stimulates dopamine
release independently of nuclear-RE. In addition, there is a gender difference in the ability
of estrogen to promote dopamine release: membrane-bound non-menonomic ERs are
displayed in the terminal regions of dopamine, including the caudate, PFC, and nucleus
accumbens, with effects that promote the memory of the site. In contrast to this error
memory answer. High doses of estrogen therapy with early contraceptive use have
worsened Parkinson's disease symptoms in women. But now, with lower doses of
estradiol, there is evidence of neuroprotection in Parkinson's disease and the involvement
of multiple signaling pathways, including the G-protein-associated ER (GPERL1).

Gender differences in the cerebellum: The cerebellum responds to estrogen by
producing estradiol and progesterone during its development, and in humans it is involved
in conditions that show gender differences. Estrogens direct the growth of dendrites in the
developing cerebellum and regulate both excitatory and inhibitory balance, affecting not
only motor coordination, but also memory and mood regulation. The cerebellum
participates in the associative learning processes of the conditional safety of pain
anticipation and mediates gender differences in the main nervous processes.

Morphine is less effective in relieving pain in women than in men. Gonadal
steroids are known to induce dimorphic sex regulation of antinociception in the spinal
cord, primarily through ERa and androgen receptors in the perihydrate gray region. In
the case of migraine, a painful condition that is more common in women than men,
women are more sensitive to pain. Also, in women with migraine, the island ridges are
thicker, wedge-shaped, then in men with migraine and in healthy people of both sexes.

Empathy scores in male and female volunteers, with both sexes scoring the same
on three separate tests, reveal different regional patterns of brain activation, as seen on
functional magnetic resonance imaging (fMRI). So in everyday life, men and women
use different "strategies” in their relationships and problem-solving approaches, yet
with medium and high overlap, they accomplish most tasks equally well. Estradiol
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protects neurons from excitotoxic damage caused by seizures and stroke, as well as
Alzheimer's disease. The exact role of the cell's nuclear ERs on inhibitory interneurons
in this process is unclear, but one clue is the ability of estrogen to increase neuropeptide
Y (NPY) expression and release as NPY has an effect. anti-stimulant. In addition, the
translocation of estradiol by ERp in the mitochondria regulates mitochondrial calcium
sequestration, including the translocation of B-cell lymphoma 2.

A study on estrogen's ability to protect against damage caused by stroke, as well
as Alzheimer's and Parkinson's disease, has shown that the brain can generate estrogen
locally from androgens, or it can come directly from cholesterol. Aromatization of
androgen precursors produces estrogenic steroids and deactivation of the aromatase
enzyme increases ischemic damage even more than post-oophorectomy in wild-type
mice. Also, like estrogens, androgens have neuroprotective effects. The brain also
appears to have the ability to locally produce androgen dihydrotestosterone from
previously unknown precursors, independently of the gonads, in an animal model in
which light exercise enhances neurogenesis facilitated by these androgens.

The effects of estrogen also shed light on the aging process manifested by a
gradual loss of plasticity and hormonal reactivity, which is not necessarily irreversible.
Since column size is strongly correlated with synapse size and number of glutamate
receptors, it should be noted that estrogen shifts the column head diameter distribution
to a smaller size in young and old animals. it ages significantly. reduced the display of
spines with small heads and long necks. This age-related selective loss of small spines
(and partial regeneration with estrogen) fits right in with the evolving neurobiological
framework of the critical role small spines play in learning and memory, along with
the spines involved in 'learning’ and the large mushrooms. Formed peaks representing
"memory" traces. What is therefore most detrimental to the cognitive abilities of an
aging animal is the absence of small plastic spines in the dorsolateral PFC. When older
animals receive estrogen replacement, their cognitive performance is similar to that of
the young animals, despite a lower overall spinal density than in the young animals
treated with estrogen. This may indicate that a slight increase in the small spines is of
great importance for ensuring neurobiological immunity.

Another finding from the inhuman primate model is that surgical menopause
Impairs cognition in a way that is enhanced by estrogen therapy. One factor was the
presence of abnormal donut-shaped mitochondria that generate excess free radicals.
Although the density or size of the presynaptic nodules did not differ significantly
between age groups or menstrual status, cognitive accuracy was positively correlated
with the number of total and right mitochondria in the dorsolateral presynaptic
terminals. In contrast, the precision was inversely correlated with the frequency of
nodules containing monk-shaped mitochondria, and these ends had less active regions
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and fewer anchored synaptic vesicles than those with straight or curved mitochondria.
Estrogen administration improved cognitive deficits and reduced the number of monk-
shaped mitochondria, suggesting that hormone therapy may be beneficial for cognitive
aging, in part by promoting mitochondrial and synaptic health in the body, PFCs and
possibly other parts of the brain.

Conclusions. The occurrence of gender differences in the brain and behavior
depends not only on the release of developmentally programmed hormones during the
sensitive phases of early life, but also on the maternal genes and chromosomes and the
mitochondria. In addition, there is a constant interaction between genes and experience,
now known as genetics, that alters gene expression throughout life. Knowing that the
whole brain is affected by sex hormones with subtle sex differences, we are entering a
new era in our ability to understand and evaluate different gender-specific behaviors
and brain functions.

PATHOPHYSIOLOGICAL ASSOCIATION OF FUNCTIONAL
CONSTIPATION AND METABOLIC DISORDERS. PERSPECTIVES ON
THE PHARMACOCORRECTION OF DIGESTIVE SYSTEM DISORDERS
BY PLANT FIBERS AS AN EXAMPLE OF THE USE OF EUROPEAN PLUM
!Bashar Jabbar Ali Al-Sahlanee, 2Ashour H. Dawood, °Firas Aziz Rahi
1Syndicate of Iraqi Pharmacists, Baghdad, The Republic of Iraq
2Al Esraa University College, Baghdad, The Republic of Iraq
3Al Turath University College, The Republic of Iraq
al.sahlany82@yahoo.com

Introduction. The search for prokinetics has attracted the attention of medical
researchers for several centuries, as impaired motility underlies in the pathogenesis of
many diseases, such as gastroesophageal reflux disease, hepatitis, gastric ulcer, irritable
bowel syndrome, cancer, etc.

The Aim of the study was to study in depth the correlation mechanisms of
constipation and other pathologies of the digestive system, as well as ways to
implement the pharmacocorrection of these disorders in the conditions of use of
vegetable fibers on the example of European plum fruit.

Materials and Methods. The authors used the following research methods:
information-analytical, bibliosemantic, systems approach, structural-logical analysis
and comparative content analysis

Results and Discussion. The search for a drugs that normalize the motor-evacuation
function of the digestive tract (prokinetics) has attracted the attention of medical researchers
for several centuries (Strahl, 1851), as impaired motility underlies the pathogenesis of many
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diseases, such as gastroesophageal reflux disease, irritable bowel syndrome (IBS), cancer,
etc. IBS, which may manifest in the form of functional constipation, remains an urgent
problem in modern medicine. IBS has a significant negative impact on many people's
quality of life and social function. Moreover, it is now known that it can be combined with
the development of serious diseases and cause mortality. IBS necessitates a significant
increase in health care costs - direct (due to IBS and its related diseases) and indirect (due
to increased number of days of temporary disability).

Constipation is not a nosological form of the disease or a separate symptom. It is
a polyetiological, multifactorial symptom complex of general and gastrointestinal
disorders. It is therefore evident that in recent years there has been a steady increase in
the incidence of constipation in patients of all ages. They are diagnosed in 30-50% of
the adult population and 3% of children who visit a doctor. And in the presence of
chronic diseases of the digestive system - in 10-25% of patients.

The issues of pathogenesis and correction of constipation are of considerable
scientific and practical interest, which has been reflected in many contemporary

publications and in internationally agreed papers: the Roman 11, 11, 1V (1999, 2006,
2016) consensus, WGO: Practice Guideline: Constipation (OMGE2005, WCOG2017,
WCO0G2019).

Chronic constipation occupies the first place in the structure of gastroenterological
and general therapeutic pathology. It should be noted that equally important is that
according to epidemiological studies, there is a fairly clear correlation between chronic
functional obstruction and a number of metabolic pathologies, the most common of
which are liver damage, development of liver disease, obesity and others. In the vast
majority of patients with functional constipation there is a concomitant multiorgan
gastroenterological pathology, that is, not one separate digestive organ is involved in the
pathological process, but also related ones - pancreas, intestines, liver and others. This
Is due to the structural-functional features and the commonality of neurohumoral and
endocrine regulation of the digestive system.

The pathophysiological relationship between chronic constipation and liver
damage is multicomponent, however, one of the trigger causes is the formation of
disorders of the qualitative and quantitative composition of the intestinal microflora in
patients with constipation. The basis of the latter is quite obvious, given the delay in
the transit of intestinal contents and the creation of preconditions for the active
propagation of putrefactive bacteria. The consequence is the active production of
endotoxins, which, when they pass through the intestinal wall, enter the systemic
circulation - the portal vein system and enter the liver. This leads to the formation of
endotoxemia, which in turn contributes to the progression of the proinflammatory
condition, which is almost always could be diagnosed in this category of patients.
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Accordingly, another pathogenesis linking liver dysfunction and constipation is
caused by active inflammation of proinflammatory cytokines on the one hand, and, on
the other, by increased expression of receptors to mediators inflammation under the
influence of endotoxins. In addition, endotoxemia significantly inhibits the functioning
of the reticuloendothelial system of the liver and leads to an imbalance of antioxidant-
prooxidant factors. The consequence of these changes is a violation of the functional
activity of hepatocytes, which are not able to fully perform their functions.

An important step in the development of inflammation in the background of
chronic constipation and its mediated consequence - endotoxemia, is the activation of
Toll-like receptors in the intestine, which are stimulated by lipopolysaccharides,
peptidoglycans and bacterial nucleic acid. It is clear that under conditions of chronic
constipation, the prerequisites for the excessive reproduction of putrefactive
microflora, which produces the above-mentioned microbial components. In this case,
the active production of proinflammatory molecules should be considered as a
protective reaction of the body to reduce the effects of endotoxins. Thus, the
relationship between chronic constipation, bacterial overgrowth, and endotoxin
production and liver damage with subsequent fibrosis formation becomes apparent.

Normally, cholesterol (CR), which is synthesized in the body, is commonly used to
synthesize a number of compounds of steroidal nature - steroid hormones, bile acids,
vitamin D, and used as a structural component of cell membranes. The synthesis of bile
acids takes place in the liver from CR, after which their conjugated forms of bile enter the
intestine through the bile duct and are used in the enteral stage of lipid metabolism. In the
small intestine, some of the bile acids, which are subsequently used to transport long-chain
fatty acids through the membranes of enterocytes, are deconjugated. Due to the
enterohepatic circulation absorbed bile acids are again supplied to the liver, some of the
unabsorbed bile acids are excreted in the feces. Dysbiosis, under the influence of microflora,
significantly activates the deconjugation of bile acids, which are almost completely
reabsorbed and reach the liver. This, in turn, suppresses the synthesis of bile acids de novo,
and therefore also inhibits the use of cholesterol for the synthesis of bile acids. Cholesterol
begins to accumulate in the liver, as functional disorders of hepatocytes make it impossible
to synthesize an adequate amount of very low density lipoproteins, which are the main
transport form for endogenous lipids. In addition, impaired reticuloendothelial system and
inhibition of antioxidant protection is accompanied by activation of lipid peroxidation
(LPO) and oxidative modification of blood lipoproteins, which is an important pathogenetic
step in the formation of atherosclerosis plaque.

Due to the violation of the qualitative and quantitative composition of the intestinal
microflora, which develops against the background of chronic constipation, a kind of
"vicious circle™ is formed (Fig. 1). Thus, with chronic constipation, there is a decrease
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In motor-evacuation function of the intestine, resulting in excessive bacterial growth,
which, in turn, leads to endotoxin hyperproduction and increased intestinal wall
permeability for microbial components that activate Toll-like receptors cytokines which
stimulate synthesis of proinflammatory cytokines. In addition, dysbiotic changes lead to
impaired enterohepatic circulation of bile acids, which is accompanied by pathological
changes in lipid metabolism and the creation of prerequisites for morphofunctional
changes in hepatocytes, in particular - the formation of steatohepatitis and fibrosis.

Also important is the activation of oxidative stress, which contributes to the
progression of all components of the pathogenesis of combined pathology. That is why,
for effective pharmacological correction of chronic functional constipation, it should be
considered not as isolated pathology, but as a component of joint pathology, which in
particular includes liver lesions, which in turn include disorders of lipid metabolism and
activation of oxidative stress. In accordance, pharmacological approaches should include
drugs that are capable of the most targeted effect on these components. It should be noted
that the use of synthetic drugs is not always appropriate because they are able to activate
the processes of microsomal, and therefore free radical oxidation during
biotransformation in the liver, which will be accompanied by the progress of oxidative
stress. In addition, the features of their pharmacodynamics are directed, mainly, at
elimination of constipation as a symptom, without influence on concomitant pathologies.

In the case of combined pathologies, priority should be given to herbal remedies
that, due to their complex chemical composition, are capable of positively influencing
chronic constipation and the course of comorbidities, in particular, liver lesions. In this
case, herbal remedies practically do not activate free radical processes, and unlike
synthetic drugs, have antioxidant and antiradical properties.

Frequent reasons of constipation are pathological processes that occur in the
pancreas. The pancreas is actively involved in the process of digestion of food, often
with its inflammation (pancreatitis), the work of the entire GIT is disrupted. It is for
this reason that constipation in pancreatitis is a fairly common problem among people
suffering from this pathology.

The pancreas is part of the digestive system. Its main function is the synthesis and
secretion of the hormone insulin, which is responsible for metabolic processes in tissues.
If the body begins to experience a deficiency in it, the process of splitting and absorption
of nutrients is disrupted, which negatively affects the work of all internal organs and
tissues of the body. The main factors that provoke the development of pancreatitis in
acute or chronic form are believed to be: alcohol abuse; the presence in the diet a large
amount of "heavy" and "harmful” food; stress, lack of sleep; chronic infections. In the
case of the development of pancreatitis, the process of slowing down insulin synthesis
occurs, the bowel is disrupted, which is the cause of constipation.
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Fig. 1 The possible pathogenetic relationship of chronic constipation and impaired liver
function.

As medical practice shows, disorders of the motion are noted in case chronic
pancreatitis, as well as in its exacerbation. Constipation in pancreatitis is accompanied
by dyskinesia of the colon and bile ducts, which are involved in the process of softening
of fecal masses and evacuation from the intestine. Constipation in pancreatitis can also
be a manifestation of the development of type Il diabetes, which is diagnosed in almost
80% of patients. This is because pancreatitis impairs the synthesis of insulin, which
initiates transport to glucose cells and its intracellular metabolism. In normal
physiological condition, the pancreas secretes digestive enzymes that provide enteral
metabolism of carbohydrates, lipids, and proteins. In the case of pancreatitis, there is a
deficiency of enzymes and consequently a violation of the depolymerization of food
polymers develops. Therefore, most patients with pancreatitis have changes in the
motion. In chronic constipation, patients often experience weight loss and excessive
irritability. Other symptoms may also occur, such as frequent migraine attacks or
dermatitis. The above-mentioned signs of intoxication are due to the fact that in the case
of disorders of the intestine, its content is a substrate environment for the action of
enzymes of microorganisms, initiating the processes of decay and as a consequence of
the formation of toxic products, such as cadaverine, putrescine, indole, scatol,
hydapenogen, mercapto cresol, benzoic acid. Toxicity can be manifested differently, up
to loss of consciousness. Moreover, diseases such as cholecystitis and gastritis often
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develop on the background of inflammation of the pancreas. They are also characterized
by frequent constipation. However, cholecystitis and gastritis also have their
characteristic symptoms - fever, nausea, vomiting, dizziness, pain in the right
hypochondrium, etc. If a person still manages to defecate, the appearance of evacuation
of undigested food in the feces attracts attention, which indicates a clear disruption of
the pancreas and there are high risks of complications. In this case, severe cutting pain
may occur throughout the abdomen at the time when urge to emptying occurs, as well
as the change in the color of the evacuation to a pale hue and the appearance of a very
unpleasant odor. In addition, the body tries to get rid of these intoxicants, and the
antitoxic system of liver hepatocytes does not have time to inactivate them, so they can
be excreted through the skin. This causes skin problems. In case of diseases of the organs
of GIT the negative changes occur on the skin of the face: dulling of the skin; expansion
of pores, which leads to the appearance of "black dots"; the spread of infection in the
body provokes the formation of acne; red spots appear; the skin becomes dry; scars occur
at the site of inflammation.

Antibiotic treatment, malnutrition, chronic constipation and stress can cause
systemic dysbiosis. In this state, the body increases the concentration of toxins - products
of vital activity of pathogens. In the normal state, our body has three organs through
which the excretion of toxic metabolic products occurs - the intestines, kidneys and skin.
Nevertheless, the function of the intestine against the background of dysbiosis is
impaired, the kidneys can filter and excrete only part of the molecules of a certain
molecular weight, and the skin has a heavy load on the excretion of metabolic products.
Problematic skin is associated with intestinal dysbiosis. One of the most effective
treatments for dysbiosis is the use of prebiotics. Effective prebiotics include a group of
plant compounds - cellulose, which is represented by homo- or heteropolysaccharides.
Literary and experimental data prove sufficient effective effect on the
pharmacocorrection of functional constipation with disorders of the functional state of
the liver of vegetable raw materials - fruits of European plum.

According to epidemiological studies on the use of laxatives of herbal origin,
patients' compliance is higher, due to the lower incidence of unwanted side effects and a
subjectively higher level of trust in natural origin products. However, the problem of
organoleptic qualities of laxatives of vegetable origin remains unresolved; inconvenience
arising from their use and unwanted side effects.

Accordingly, the high prevalence of chronic constipation, despite the wide arsenal
of laxatives, indicates the prospects for the creation of new drugs with these properties.
It should be noted that among existing drugs, it is herbal remedies that are characterized
by the maximum compliance of patients. Thus, there is a need to develop laxatives of
natural origin with pleasant taste qualities and in a convenient form.
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European plum, plum juice and prunes have traditionally been used in folk
medicine for hundreds of years to eliminate constipation, but their use in medicine as a
drug has hardly been studied. Traditionally, its consumption does not exceed 6 weeks per
year, whereas in economically more developed countries it lasts for a whole year, which
proves the sufficiency of raw materials. The pharmacological properties of European plum
are quite diverse and depend on the type of raw material. Yes, its leaves are used in the
form of infusion (1:10) for rinsing the mouth with stomatitis due to the pronounced wound
healing and anti-inflammatory action. In addition, the infusion of plum leaves is used for
inflammation of the kidneys and bladder, as well as for dermatoses. Another type of raw
material - plum bark - exhibits antipyretic, diuretic and anti-inflammatory properties and
Is used in diarrhea, malaria, prostate adenoma, erysipelas, and other conditions. But the
most widely used in folk medicine are plum fruits, which have mild laxative and diuretic
effects, have a beneficial effect on metabolism, regulate intestinal peristalsis and
metabolism. They are consumed both fresh and in the form of juice and infusion with
gastric rings and bloating, constipation, impaired renal function, liver diseases, various
inflammatory diseases of the skin, etc. Today, the pharmaceutical industry produces
complex dietary supplements, of which plum is a component. Dietary supplements include
fruits and plum juice, which are combined as a complex with other plant raw materials to
produce certain pharmacological properties, including diuretic, laxative, metabolism, etc.
The main advantage as manufacturers note is the softness of these medicines.
Monocompounds, which as an active substance would include only plums, are absent.
Regarding the form of dietary supplements, it should be noted that of the 8 agents 4 have
a powder dosage form, 2 - encapsulated, and one representative made in the form of liquid
extract and one as gel. Regarding the medicines registered in Ukraine, which include
plum, all 4 drugs contain plum extract as active substance. In the described drugs, the raw
material is African plum, namely, the bark. African plum bark extract has anti-
inflammatory effect on the prostate tissue and enhances its secretory activity, prevents the
formation of tumour tissue, eliminates functional disorders of the urinary tract in the
adenoma of the prostate gland. Therefore, the primary indication for the use of these drugs
Is prostate adenoma. Phytochemical studies of Prunus domestica indicate that the fibers
are composed mainly (80%) of a soluble fraction, including pectin, hemicellulose,
cellulose and lignin. The basic simple sugars are sorbitol, fructose and disaccharide -
sucrose. Plum fruits contain a considerable amount of organic acids, in particular malic
(predominantly quantitative), citric, succinic, benzoic and boric. It should be noted
separately, that European plum fruits and prunes contain a significant amount of phenolic
compounds (282-922 mg/100 g fruits) and are represented mainly by chlorogenic,
neochlorogenic, coffee, coumaric acids; rutin and proanthocyanidin. The high content of
polyphenols is known to cause clear antioxidant and antiradical properties. In addition, the
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drying of the fruit is accompanied without the participation of enzymes, with the formation
of reaction products - melanodins, which show more pronounced antioxidant properties.

There are isolated comparative clinical trials using European plum in chronic
constipation in the scientific literature. A prospective randomized controlled clinical
trial, published by Attaluri et al. compared the effectiveness and tolerance of prunes and
plantain seed shells in adult patients with chronic constipation. Study participants (age
18-75 years, mean age - 38 years) received either prunes (50 g per day, fiber = 6 g/day)
or plantain (11 g per day, fiber = 6 g/day) for 3 weeks with a one-week "laundering"
period. The study evaluated the following criteria: daily symptoms; number of
defecation acts; number of bowel movements with subjective complete bowel emptying
per week; elimination of constipation symptoms; evacuation consistency; the need to
exercise during the act of defecation; tolerance of prunes and plantain seed shells; taste
qualities. According to the study, the number of defecation acts increased significantly
in the group of patients receiving prunes (p <0.05), compared with the group of patients
receiving plantain. There was a significant improvement in the coherence of tenesmus
and bowel movements in the plum treated group compared to the plantain seed shells.
Constipation symptoms and the need for exertion during the act of defecation did not
differ significantly in the two study groups. The tolerance of the prunes and the plantain
was comparable and no adverse side effects associated with their use were noted during
application. The authors noted that, by critically evaluating all study criteria, dried plum
fruits were more effective than the plantain seed coat. Given the equally good
tolerability, but the higher taste of the plum, the dried plum fruits should be considered
as the first line of therapy for chronic constipation in adult patients.

Separate studies of the laxative properties of the plum indicate that the laxative effect
Is realized due to the content of oxyphenisatine, which interacts directly with the receptors
on the membrane of enterocytes and acts as a contact laxative. The high content of plum
fruits of sorbitol and chlorogenic acid contributes to the realization of the laxative effect, but
already by increasing the osmotic pressure. In addition, the high content of chlorogenic acid
causes the pronounced antioxidant properties and normalization of carbohydrate and lipid
metabolism, which are usually disrupted in patients with chronic constipation.

In a randomized double-blind crossover study, the effectiveness of adding yogurt
(260 g per day) containing galactooligosaccharides (12 g per day), prunes (12 g per day)
and flax seeds (12 g per day) was studied. Decreased symptoms of constipation have been
shown in elderly patients with mild constipation. In the study of the pharmacological
properties of plum juice, in addition to the alleged laxative effect, the activity of marker
liver enzymes, in particular, alanine aminotransferase (ALT) and alkaline phosphatase
(ALP) in serum, indicating the prospect of using European plum in patients with chronic
constipation and concomitant liver lesions. The methanol-ethanol (70:30) extract from
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Prunus domestica was investigated in experimental liver lesions induced by paracetamol
and tetrachloromethane in rats. Hepatotoxic agents were administered at doses of 2 g/kg
(paracetamol) and 1.5 ml/kg (tetrachloromethane), which was accompanied by the
development of marked liver function abnormalities and was confirmed by the dynamics
of biochemical markers: a significant increase in ALT activity, aspartate aminotransferase,
total and direct bilirubin and reduced levels of reducing glutathione (RGSH), superoxide
dismutase (SOD) and catalase activity in liver tissue, as well as the activation of LPO. The
use of extracts of European plums at doses of 150 mg/kg and 300 mg/kg was accompanied
by the normalization of all these markers, which the authors associate with the pronounced
antioxidant activity of the extracts, since the hepatotoxic effect of paracetamol and
tetrachloromethane is realized first by oxidation. The antioxidant properties of plums are
due to the high content of polyphenolic compounds, as well as vitamins that exhibit
antioxidant properties, in particular ascorbic acid, tocopherol and rutin. Thus, the extract
from Prunus domestica showed distinct hepatoprotective properties against the
background of the introduction of toxic to liver tissue compounds, which indicates the
prospect of its use as a hepatoprotective agent.

It is important to note that owing to the multicomponent chemical composition,
plum fruits exhibit different types of pharmacological activity (except for laxatives and
antioxidants mentioned above).

The ethanol fraction of plum juice has been shown to be able to induce apoptotic
changes in human colon carcinoma cells. This is extremely important in the aspect of
creating a laxative based on plums, since it is known that chronic constipation is a
prognostic criterion for the development of colon cancer.

Hepatitis C virus (HCV) is one of the major causes of chronic liver damage that
further requires transplantation. Standard treatments are largely limited to frequent cases
of development of resistance to therapy, severe adverse reactions, lack of response to
therapy, etc. That is why the development and research of new drugs for the treatment
of HCV-associated diseases is a pressing issue. Bose et al. investigated the influence of
flavonoid rutin isolated from European plum fruits as an inhibitor of HCV penetration
into cells. The authors found that the plum routine significantly inhibited the binding of
HCV-like particles to hepatoma cells and inhibited the entry of the virus into cells. In
this case, the routine was found to be non-toxic to hepatoma cells, affecting only the
early stages of HCV life cycle. Thus, the study of the routine isolated from Prunus
domestica is promising in the aspect of developing drugs for the treatment of HCV-
associated liver pathologies.

In a number of preclinical studies, prunes have demonstrated its ability to
normalize lipid metabolism disorders, in particular by lowering cholesterol, low-
density lipoproteins, reducing serum and hepatic cholesterol levels in rats with model
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hyperlipidaemia. In addition, in vitro fruit plums have the ability to bind excess bile
acids (activity is 50% of cholestyramine binding capacity). The latter is also extremely
important for patients with chronic constipation, in which the enterohepatic circulation
of bile acids is impaired.

The coffee acid contained in the plum fruits reduced the level of reactive oxygen
species in smooth muscle cells, which were caused by the action of angiotensin Il, blood
vessels in hypertensive rats. This indicates the potential ability of the plum fruit to prevent
the progression of vascular damage in hypertension. In preclinical studies in mice, the
anxiolytic effect of chlorogenic acid (20 mg/kg) obtained from plum fruits was confirmed.
Anti-anxiety activity was probably realized through the activation of benzodiazepine
receptors. It is known that oxidative stress in the brain exacerbates the course of anxiety
disorders, and the distinctive antioxidant properties of the plum can offset these disorders.
In addition, anxiolytic action is very important in patients with chronic constipation, since
one of the ethiopathogenetic causes of constipation is neurological pathology.

Thus, the fruits of European plum is a promising raw material for the creation of
a laxative of natural origin, which, in addition to its attenuating properties, has a
membrane-stabilizing, anti-inflammatory, prebiotic effect, normalizes various links of
lipid metabolism and potentially proactive.

Conclusions. According to the analysis of literary sources, an important direction
of scientific developments aimed at the pathophysiological association of chronic
constipation and metabolic disorders has been described. According to epidemiological
studies, a clear correlation has been found between chronic functional obstruction and a
number of metabolic pathologies, the most common of which are liver lesions. Some
possible mechanisms of correlation of GIT and liver disorders are presented.

Facts from the literature on experimental studies of European plum in patients
with chronic constipation, as well as the results of studies on models of liver damage
were described. Particular attention was paid to the use of European plum fruits and
the prospect of using the indicated raw material in the development of new drugs -
laxative activity with hepatoprotective properties. Based on the analysis of literature
sources, it is established that European plum is widely distributed indicates the
sufficiency of raw materials and the possibility of using fruits in medical and
pharmaceutical practice.

% world
. =

73



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

STUDY OF LIPOTROPIC ACTION OF EXTRACT FROM EUROPEAN
PLUM «PRUNOFIT» ON MODEL OF ALCOHOLIC HEPATITIS
Bashar Jabbar Ali Al-Sahlanee
Syndicate of Iraqgi Pharmacists, Baghdad, The Republic of Irag
al.sahlany82@yahoo.com

Introduction. The development of drugs that normalize the function of the
digestive glands, is quite relevant, as disorders of the digestive processes underlie the
pathogenesis of many diseases, such as gastroesophageal reflux disease, hepatitis, gastric
ulcer, irritable bowel syndrome, cancer, etc. A promising opportunity for addressing
these issues is the use of plant-based objects containing fibers. We are attracted by
European plum, the fruits of which are rich in fiber content (homo- and
heteropolysaccharides) and are used in folk medicine as a laxative and hepatoprotective
agent. In previous experiments to study the pharmacological properties of extracts
obtained from the fruits of European plum, their expressive laxative, moderate
hepatoprotective, antioxidant, anti-exudative and prebiotic activity was confirmed. As a
result of screening studies of four new European plum extracts, the most active fiber-
containing extract (FCE), conventionally named «Prunofity, was determined for its
laxative and hepatoprotective activity with its conventionally effective dose 200 mg/Kkg.

The Aim of this experimental study was to investigate the lipotropic properties of
«Prunofity extract, as its normalizing effect on the functional state of the liver can be
used for its ability to prevent fatty liver infiltration. Furthermore, one of the
consequences of chronic liver damage with alcohol is the development of liver
steatosis. According to modern ideas, steatosis, or fatty liver, is a condition
characterized by excessive fat accumulation in hepatocytes. At the same time it is
marked by changes in blood plasma content of lipids and lipoproteins.

Materials and Methods. The study of lipotropic properties of the extract from
the fruits of European plum «Prunofit» was carried out in the conditions of subacute
toxic liver damage caused by the introduction of ethanol.

Lipotropic drug — «Methionine» (JSC «Kiev Vitamin Plant»), which is a
proteinogenic essential amino acid involved in transmethylation processes, was used
as the reference preparation. It has lipotropic action, promotes the synthesis of choline,
phospholipids; participates in the synthesis of adrenaline, creatine; activates the action
of hormones, vitamins, enzymes. It has detoxifying properties due to its ability to
methylate toxic products, reduces blood cholesterol and increases phospholipid
content. The animals were divided into four groups. The first group of animals (intact
control - IC) was without affected liver and had injection with the appropriate volume
of water. The second group of animals (control pathology - CP) had modelled alcoholic
hepatitis and were injected with the appropriate volume of water. The third and fourth

74


https://www.google.com/search?rlz=1C1SQJL_ukUA926UA926&sxsrf=ALeKk03pXxpDl_A9UXX8jbhJVSAVcA0u_g:1628282089612&q=Baghdad&stick=H4sIAAAAAAAAAOPgE-LUz9U3SDEwLTRR4gAxDdMKc7VkspOt9HPykxNLMvPz9JPzS_NKiiqtkhMLMksScxaxsjslpmekJKbsYGUEANjKTJlCAAAA&sa=X&ved=2ahUKEwjD7628n53yAhXE_7sIHSnDAyMQmxMoATAjegQIJxAD
mailto:al.sahlany82@yahoo.com

Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

group of animals on the background of alcoholic hepatitis were administered the
comparison drug «Methioniney at a dose of 155 mg/kg and «Prunofit» extract at a dose
of 200 mg/kg, respectively.

Alcoholic hepatitis was caused by intragastric administration of 40% ethanol at a
dose of 7 ml/kg for 7 days. All preparations were dissolved or suspended in 4 ml of
purified water and administered intragastrically 1 hour after the ethanol solution was
received, the animals of IC and CP were only treated with purified water to reproduce
a level playing field. 72 hours after the last injection of hepatotoxin, animals were
decapitated under chloralose-urethane anesthesia, blood was collected, kept in the cold, and
serum was obtained by centrifugation at 3000 rpm. The liver was perfused with cold 0.1 M
Tris-HCI buffer (pH 7.4). The tissue of the liver was crushed, a mixture of ethanol:diethyl
ether (3:1, by volume) was added in a ratio of 15 ml of the mixture to 300 mg of tissue.

The obtained extract determined the content of cholesterol (HR) by the colorimetric
Lieberman-Burchard method on photocolorimeter KFK-2 at a wavelength of 630-690
nm. The calculation was performed according to the standard, the results were expressed
in mmol/g tissue. TG content was determined using a standard set of reagents
«Lachemay (Czech Republic). The calculation was performed according to the standard,
the results were expressed in mg/g of tissue. The obtained extract was used to determine
the content of unsaturated fatty acids (UFA) by the Laurel-Tibbling method, the obtained
solutions were colorimetric at a wavelength of 550 nm, the calculation was performed
according to the standard, the results were expressed in mmol/g tissue. The content of
total phospholipids (TPL) was determined by the Blur method using KFK-2 at a
wavelength of 605-730 nm, the calculation was performed according to the standard and
the results were expressed in mmol/g tissue. The total lipids (TL) content was determined
using Felitis-Diagnostics reagent kits (Dnipro, Ukraine). Serum levels were also
determined for total lipids (TL), total cholesterol (HR), triacylglycerols (TGs),
unsaturated fatty acids (UFA) and total phospholipids (TPL) by appropriate methods.

Results and Discussion. It has been found that in conditions of subacute alcoholic
liver injury, there is a violation of lipid metabolism in the liver tissue itself and in the
serum. Thus, TL content was significantly increased in the liver tissue by 41%, due to
an increase in the content of HR, TGs and UFA by 47%, 42.84% and 43%, respectively,
in compare to IR. There was a significant decrease in TPL content in hepatocytes by
56.6% relative to IC. In the serum of rats on the background of alcoholic liver damage,
there was also a tendency to increase the content of TL, HR, TGs and UFA by 39.27%,
34.2%, 46.7 % and 50%, respectively. Regarding the content of TPL, in the conditions
of model pathology, their decrease was by 50.2% (Tab. 1). As the main among
phospholipids of liver cells is phosphatidylcholine, which is a part of the plasma and
intracellular membranes of cells, so a decrease in the content of phospholipids may
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indicate that the membranes which can lead to impaired cell integrity and the
development of necrotic processes. These assumptions are confirmed by some
biochemical parameters that were determined in serum after ethanol administration. The
cause of the phospholipids decrease may be inhibition of their formation by enhancing
the synthesis of triacylglycerols and enhancing their hydrolysis with the participation of
phospholipases, as evidenced by the increase in UFA content. The latter are the main
substrate of lipid peroxidation (LPO), which is confirmed by the data on the
enhancement of LPO under these experimental conditions. Changes in the lipid spectrum
in the serum of animals are a reflection of impaired lipid metabolism in the liver under
experimental alcoholic hepatitis: decreased TPL, increased TGs, HR, and UFA.

Table 1

Study of lipotropic effect of European plum extract «Prunofit» on a model of
subacute alcoholic hepatitis (n=6)

Groups of UFA, TPL,
animals TL mg/g HR, mmol/g TGs, mg/g mmol/g mmol/g
In liver tissue

Intact
161.52+3.5 15.65+3.12 5.63+0.21 3.2740.72 45.67+1.85
control
Control 273.64+56.28% | 29.48+183% | 0.85£0.65% | 574+0.81% | 19.82+1.94%
pathology
1 63+2. *,%
Prunoftt 197.3652.45 | 27.3561.96% | 7.1420.83%% | 3.56+0.54 = | > 0210
200 mg/kg *
Methionine, | 198.47+2.46** 7.32+0.86* 4.46+0.63*
! :l: %k, %% :l: *, %%
155mafkg N 27.86+1.79 o o 31.75+1.89
In the serum
UFA, TPL,
TL, mg/g HR, mmol / g TGs, mg/g mmol / g mmol / g
Intact 2.35+0.13 6.47+0.51 0.72+0.16 0.87+0.84 0.68+1.26
control
ntrol
contro 38740.56% | 9.83£095% | 135018 | 1.74£0.96* | 5321.12%
pathology
Prunofit 7.62+1.25%
’ 7940.48 *=** .68+0.87* 24+0.13%* .92+0.
200 mg/kg 2.79+0.48 5.68+0.87 1.24+0.13 0.924+0.75 o
Methionine, | | oo 034 **% | 621£0.53% | 0976085% | 1150039 | 6.95£1.12 %%+
155 mg/kg
Note:

* — the discrepancy is significant with respect to intact control (p < 0,05);
** — the discrepancy is significant with respect to control pathology (p < 0,05);
n —number of animals in the group.

76



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

Pharmacological correction in liver toxic damage condition is aimed primarily at
normalizing lipid metabolism and HR, stimulating the mobilization of lipids from the
liver and oxidizing them, enhancing the synthesis of phospholipids in liver cells.

The introduction of the test extract from the fruits of European plum «Prunofit»
to animals in conditions of subacute alcoholic hepatitis led to normalization of lipid
metabolism in the liver tissue and serum of experimental animals.

The analysis of the experimental data showed that when using the «Prunofit»
extract, there was a significant decrease in the content of liver homogenate TL, HR,
TGs and UFA by 27.9%, 7.2%, 27.5% and 38 %, respectively, compared with CP, and
significantly increased TPL content by 37.34 %. The tendency for stabilization of lipid
metabolism on the background of the introduction of the test extract was also observed
in serum: significantly decreased TL content by 28 %, HR by 42.2%, TGs by 8.15%
and UFA by 47.1%, and TPL content significantly increased by 30.2% relative to CP
(Tab. 1). An increase in TPL level, which correlates with a decrease in UFA levels,
may be due to the antioxidant effect of the extract, since it is known that the
development of oxidative stress observed in the liver leads to activation of
phospholipase A2, destruction of phospholipids and an increase in UFA level.

The «Methionine» comparison drug (in a dose 155 mg/kg) also had a pronounced
effect on lipid metabolism in the liver and serum. The introduction of «Methionine»
decreased the content of TL, HR, TGs and UFA in the liver by 27.47%, 5.5%, 25.7%,
and 22.3% according to the CP. The TPL content increased by 37.57%. The
administration of the comparator had a normalizing effect on serum lipid metabolism,
reducing TL by 48.8%, HR by 36.8%, TGs by 28.14%, UFA by 34% and increasing
TPL by 23.45% (Tab. 1).

Thus, the obtained experimental data indicate that the extract from the fruits of
European plum «Prunofit» has a lipotropic effect in subacute alcoholic hepatitis, which is
manifested in reducing the severity of processes of lipolysis, fatty hepatosis, reducing the
manifestations of hyperlipidemia. The latter indicates the ability of «Prunofit» extract to
improve of metabolic processes in the liver in case of the long-term use.

Conclusions. The introduction of «Prunofity extract at a dose of 200 mg/kg on
the background of alcoholic liver damage led to a decrease in the severity of the
processes of lipolysis, fatty hepatosis, manifestations of hyperlipidemia, reducing the
content of total lipids, cholesterol, triacylglycerols and free fatty acids rats. According
to its ability to inhibit fatty liver infiltration, «Prunofity extract was at the level of the
comparison drug «Methioniney at a dose 155 mg/kg. The lipotropic action of «Prunofit»
extract is probably mediated by its antioxidant properties and by the presence in its
chemical composition of phenolic compounds (anticyanins and oxycoric acids).
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WU3MEHEHUSI COHHBIX APTEPUH Y BOJIBHBIX
XPOHUYECKOM CEPJJEYHOM HEJOCTATOYHOCTBIO
UINEMHWYECKOM 3THOJIOT A
Yanay A.X., Xs1asiposa O.T.

['ocynapCTBEHHBIM MEAUIIMHCKUN YHUBEPCUTET TypKMEHHUCTaHA
nMmeHu Meipara ["appeieBa

chapauaynabat@gmail.com

BBenenue. Pe3ynbraTsl KIMHUYECKUX UCCIEIOBAHNAN MMOKA3aIM, YTO HECMOTPS Ha
yIy4llIEeHUEe COCTOSIHUS OOJBHBIX U 3aMEJIEHHWE TMpollecca MaTOJIOTUYECKOTOo
PEMOICIIUPOBAHUS CEP/IllA, CHUXKEHUE PHUCKAa KapIUOBACKYJISIPHBIX M3MEHEHWM INpu
MPUMEHEHUU  COBPEMEHHBIX  HEHUPOMOAYJSTOPOB  XpPOHHUUECKass  CepleyHas
HegoctatouHocTh (XCH) nmpoaoikaeT nporpeccupoBarb, XOTS U MEHEE UHTEHCHUBHO.
DTO MOXET OBITh CBA3aHO C MMMYHOBOCHAIMTEIILHON aKTUBAIUEH, OMOCPEIOBAHHON
MIPOBOCHAIMTEIBLHBIMUA IIMTOKUHAMH, a TakXKe SHAOTeIHaNbHOM nuchynkuuen (/1)
[benenkos FO.H., 2000; Ons6unckas JI.W., 2001; Bachetti T., 1998].

Heab uccienoBanus. MzyueHne xapakrepa CTPYKTYPHBIX U3BMEHEHUN apTEpHil
MBIIIEYHO-3JIACTUUECKOTO (0011Me COHHBIE) TUIA Yy 001bHBIX XCH mpu uilieMudeckon
6ounesn cepana (MBC).

MarepuaJgsbl nu MeToabl.. Bcero odcnenoBano 88 6ombubix XCH (51 MyxuuH,
37 xeHuH). cpeqHui Bo3pacT obcienoBaHHbIX 59,6+1,3 rona. ['pynna cpaBHeHus —
25 4enoBEeK, y KOTOPBIX OTCYTCTBOBAJIM 3a00JIEBaHUS CEPJIEYHO — COCYIUCTOM
cuctembl. V3MepeHHne auamerpa COHHOM  apTEepUU OCYIIECTBISUIM C IMOMOUIBIO
JIMHENHOro0 natyuka 7 Mri Ha yJIbTpa3ByKOBOHM CUCTEME

«Acuson 128 XP». Onpenensiich CUCTOIMYECKUNA U TUACTOIMYSCKHUIN TUaMeTp
COHHBIX apTEepUM, PACCUUTHIBAICS MYJbCAIMOHHBIA WHJEKC, TOJIIMHA KOMILJIEKCa
natuMa-meaua  (KMM), otHomenune KUM/aaBeHTuius, TOJIIMHA CTEHKU
(KNM+anBeHTu1ys ), TONIMMHA aABEHTULIMH (ToamuHa cTeHku — KMM), HapyXHbIi
nuametrp aprepud. CTaTUCTUYECKHI aHajau3 MNPOBOJUICA C HCIOJb30BAHUEM
nporpamm «Excel», «Statistica 7.0». Iloka3zarenu npeacTaBieHbl B BUAE CpeIHEN
apu(pMETHIECKON BapUALIMOHHOTO psiga W €€ cTaHaapTHou ommoku (M=£m).
JIOCTOBEpPHOCTh OLIEHMBAJACh C MOMOIIBIO t-KpuTepus CThbIOJIEHTA, T/I€ MOKa3aTelb
p<0,05, cuurancs 70cTOBEpHBIM. [ 'pyIIibl OBUIM COMOCTABUMBI O MOy U BO3PACTY.

Pe3yabTarsl 1 00cy:xnenus. /[uactonnueckuil (BHyTPUIIPOCBETHBIN) TUaMETP
B rpymiie 6osbHbIX ¢ XCH coctaBun 6,62+0,08, B KOHTpoIbHOM rpymine — 6,22+0,3 MM
(p=<0,05); unnexc mynscauuu B rpynme ¢ XCH 4,8+0,6, B rpynne cpaBuenus 7,7+0,7
(p<0,05). KM B rpynmne GompHbIx ¢ XCH — 0,66+0,03, B rpynmne cpaBHEHUS —
0,62+0,04 mMm (p < 0,05). OtHomenue KMM/mpocBer cocyna B rpyrime OOJbHBIX C
XCH cocrasun 0,104 + 0,004, B rpynne cpaBuenust — 0,070,003 (p<0,05). Tonuuna
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cteHku B rpynme 6oapHbIX ¢ MBC 1,06+0,04, B rpynne cpaBaenus: — 0,87+0,03 mm.
Tonmuua aaBentunuu B rpynme 6onpHBIX ¢ XCH — 0,38 + 0,01, B KOHTPOJIBHOM
rpynne — 0,284+0,01 mm (p<0,004). HapyxHblil AiameTp apTepuu B Tpynne OOJbHBIX
¢ XCH coctaBui 8,5+0,15 mmM, B rpynmne cpaBuenus 8,1+0,2 mm (p<0,05).

BoiBoabl. Y OomeHbix ¢ XCH mnpu WBC wHabmomaercs wopdo —
(GyHKIIMOHATBHBIE U3MEHEHUSI COHHBIX apTEePHil B BUJIEC PEMOACIUPOBAHUE COHHBIX
apTepUil — YBEJIMYECHHUS BHYTPUIPOCBETHOTO M HAPYKHOTO HAMETPA, YTOJILICHUS
KM wu yBenuuenusi otHomenus KMM/mpocBer cocyna. YBeIUYEHHS TOJIIUHBI
CTEHKHU He ToJibKO 3a cueT KM, Ho u 3a cueTt ajBeHTUlny, B rpymnne 0onbHbIX ¢ UBC
OTMEUYCHO YMEHBIIICHUE UHIEKCA MybCAIIUN, YTO TOBOPHUT O O0JIEe PUTUIHBIX COCYaaX
y mun ¢ UBC.

MEXAHU3M ITATOI'EHE3A COVID-19: POJIb IMHKA
B PA3SBUTUU 3ABOJIEBAHUSA
Kupuiaok A.A.
PVII «BEJIOAPMAILIUA», Munck, Pecriyonnka benapych
ya.ceny2012@yandex.by
BBenenue. [lltamm xoponaBupyca (SARS-CoV-2) 611 00HapykeH B KOHIIE
2019 roma 1 GBICTPO pacIpocTpaHUiICsS 0 MUY, BeI3bIBas 60s1e3Hb Covid-19. SARS-
CoV-2 npexcrapisier codoi 000JOYCHHBIN TMOJIOKHUTEIBHBIM oHoIenoYHbii PHK-
BUpYC, MpUHaJjIexKamui k cemeiictBy Coronaviridae u nmoacemeiictBy Caronavirinae.
B Teuenune 2020 roma yyeHble, Bpaud M MCCIEI0OBATENN CO BCErO MHUpPA OTKPBIBAIH
CIIOCOOHOCTh BUpYCa MOpaXkaTh pa3IMYHbIE OpPraHbl U TKAaHW YEJIOBEKA, BBISBIISLIN
nyTd U MexaHu3Mbl TpoHukHOBeHHs SARS-CoV-2. Bce sto HEoOXxomumo s
MMOHUMAaHUS TIOIXO0I0B K TEPAruH, pa3pad0TKe BaKIIMH U JIEKAPCTBEHHBIX MPEapaToB.
HecMoTpst Ha 3HAYMTENBHBIC YCIIEXW B JAHHOM HaNpPABJICHHUH, TMOSBIISIOTCS HOBBIC
ocobennoctu maroreHesza Covid-19, koTopbie He CBEZIEHBI B OOIIYI0 KapTuHy. B aTOM
paboTe OyayT oTpakeH HamboJjiee MOJIHBIA NyTh NpoHukHOBeHHs SARS-CoV-2 B
OpraHU3M YEeJIOBEKAa M PEaKI[Md UMMYHHOW CHUCTeMBbI Ha 3T0. Cpeau MalueHTOB ¢
Covid-19 mouru B moyioBHHE ciyuacB oOHapyxuBaeTcs aAeUIMT UHKA. B crartbe
Oylner TMoOKa3aHO 3HAayeHHWe KaTUOHOB IMHKAa B martorene3de Covid-19 kak
J0Ka3aTeNbCTBO HEOOXOAWMOCTH WCCIEIOBAHUS COCAMHCHUW IIMHKA B TEparuu
KOPOHABUPYCHON MH(EKIINH.
Heab uccaegopanus. Omucanre Mexanu3ma naroreue3a Covid-19 u BausHUSA
[MHKA HAa Pa3BUTHUE TAHHOTO IpoIiecca.
Martepuanbl M MeToabl. MarepuajiaMyd HCCIEIOBaHUS SBJSUIMCH CTaThH,
pa3MenieHHble B 0aze nanHpix PubMed, momydeHnHbie O€CCUCTEMHBIM JIMTEPATYPHBIM
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0030pOM 110 KJTFOYEBBIM CIIOBOCOYETAHUSAM: «ZINC» (MU «zinc compoundsy») u «covid»
(wmu covid-19 mu6o SARS-CoV-2), «zinc» (unm «zinc compoundsy), «covid» (viu
covid-19 mu6o SARS-CoV-2) um «pathogenesis». Kpurepusmu otOopa SBISIIHCH
CTaTbU, KOTOPHIEC MOTHOCTHIO COOTBETCTBOBAIM IIEM 3TOW pabOThI, UMEIU CTaTyC
«Free full texty u 6butn omy6mkoBans! ¢ 2020 mo 2021 roabr.

B pabote mcmonap30Baii METOABI WCCICAOBAHHS: CpPaBHEHUE, TPYHITUPOBKY
JAHHBIX, aHAJIU3 U CUHTE3, OMKUCATEIbHBIN METO/I.

PesyabTaTtbel M o0cy:kaeHus. [latorene3 Covid-19 MoxHO mpencTaBuUTh B
HECKOJIbKO 3TalroB: MPOHUKHOBEHUE BUPYCa B OPTaHMU3M, PA3BUTUE BHYTPHU XO34MHA,
pacupoCTpaHEHUE U TOCIEAYIOIIEe BO3JCUCTBUE HAa OpPraHu3M (KpaTKOCPOYHbBIE W
OTJIOKEHHBIE AP (PEKTHI).

Ha srtame mponuknoseenus BupycHblii cnaiikoBeiii 0emok SARS-CoV-2 (S-
[JIMKOMIPOTEWH) B3aMMOJCHCTBYET C KATAIUTHYECKUM JIOMEHOM aHTHOTEH3UH-
npeBpaiaroniero ¢pepmenta 2 tuna (ACE-2) u tpancMemMOpaHHOM poTeazoi cepuH-
2 (TMPRSS2) B anbpBeosiax ¥ TOHKOM KHUIIIEUHUKE, YTO MO3BOJISIET €My NMPOHUKATH B
KJIETKH. J[aHHas CBS3b ABJISETCS OYEHb TECHOM.

ACE-2 npencraBiseT co00i ITUHK-3aBUCUMYIO TICHTHAMITATICIITAATHIPOIIA3Y,
coctosmyto u3 aByx cyomomenoB (I u II). [lunk HeoOxoaum juisi (pepMeHTATUBHOM
aktuBHOCTH ACE-2. N-kon1eBoit cy0gomMen-1 (kaTaquTHYeCKuid WM TETTHIa3HbIA
nomeH) u C-koHen cyogomena-lI y4acTBYIOT B HEMOCPEIACTBEHHOM CBSI3bIBAHHH
IIMHKa. DTOT MpoIlecc 0bJierdaercss U KoopAuHUpyercs amuHokuciaoramu His374,
His378, Glu402 (umnak-cBs3piBaromuii MmotuB HEXXH+E) um Monekynoil Boawl B
cyonomene-1, a Taxke amunokuciaoramu Argl69, Trp477 u Lys481 ¢ monom xsopuna
B cyomomene-lI. ACE-2 oOHapyxeH B OOJBIIMX KOJMYECTBAX HA TMOBEPXHOCTH
SMUTENHS KJICTOK CepAla, JIETKUX W BEPXHUX JbIXaTeIbHBIX TyTed (B T.4. B
SMUTEINAIBHBIX KJIETKAaX IOJOCTH pTa), SWYEK, MOYEK M TOHKOTO KHIICYHHUKA,
IITUTOBUIHON KEJIE3bl W KUPOBOW TKAHW, B MCHBIINX KOJWYECTBAX — B KIIETKaX
MEYEHU, TOJICTOTO KUIIIEYHUKA, MOYEBOTO ITy3bIPs M HAJIMOYEUYHUKOB. Bce 3Tu opranbl
Y TKaHU SBJISIIOTCS My TSIMU IPOHUKHOBEHUS BUPYCa B OPTaHU3M.

S-TnukonpoTenH Bupyca uMeeT aBa gqomeHa S1 u S2: mepBwIid CBS3BIBACTCA C
nentuaazHbiM  gomMeHoM ACE-2, mo3ToMy Ha3bIBa€TCsS PELENTOP-CBI3bIBAIOIIUM
JIOMEHOM, B TO BpeMs Kak S2 JOMEH KaTallu3upyeT CIUsSHHE MEMOpaH BHpyca C
KJIETKOM, TeM CaMbIM T€HETHYECKHN MaTepual BHUpyCa MPOHUKAET B KIETKH. S-
[JIMKOMIPOTEHH BHUpPYCa OMNPENENsIeT €ro KOHTAaruo3HOCThb, T.K. OH OOeCleuuBaeT
CBSA3BIBAHUE C KIETKOW W TPOHWKHOBEHHWE B Hee Bupyca. I[losTomy wMHOruHe
MCCJIEIOBAHMSI TIOTEHIIUATBHBIX JIEKAPCTBEHHBIX MPENapaToB HAMPaBIEHb IMEHHO Ha
M3yYEHHE UX BO3JICHCTBUS Ha TaHHBIA OEIOK.
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Kak BumHo, ACE-2 W S-TIIMKOOPOTEMH WrparOT KIKOYEBYID pPOJIb B
IPOHUKHOBEHUM BHpyca B oOpraHusM. [Ipm HX B3aUMOJEHCTBUU MPOUCXOJIUT
MOBBIIIIEHUE  YYBCTBUTEIBHOCTH  S-TJIMKOMPOTEMHA K  MNPOTEOJUTHYECKOMY
PaCHICTUICHUIO Ha TpaHWIle MeXay cyoreauHunamMu S1 u S2. JlaHHBIA MPOTEOTU3
JIOCTUTAETCSl KUCIOTO3aBUCUMBbIM KaTencuHoM-L, TMPRSS2 u tpuncunonogoOHom
MPOTEa30i JbIXaTEIbHBIX MyTEH 4YesioBeKa (00JerdyaroT NMPOHUKHOBEHHWE BHUpYCa B
kinetky). Pacmermienne ACE-2  nesunterpuHom ADAMI7  (LIMHK-3aBUCUMBIM
dbepMeHTOM, KaTaJIN3UPYIOLIUM AKTUBALIUIO TNF-a, IIPEBPAILICHHE
MeMmOpaHocBsizanHoro IL-6 B pactBopuMbiii 1L-6) mNpuUBOAUT K yBEIUUYECHUIO
BBICBOOOXKIeHUs IupKynupytomiei Gpopmbr ACE-2 Bo BHEKIETOYHOE POCTPAHCTBO,
YCUJIUBAET U CIYKUT HayajJoM IPOHUKHOBEHUS BUPYCa B KJIETKY.

ACE-2 mnpeBpamiaer anrumotensuH | B anrmotensuH I, koTopeii 3aTem
npeoOpasyercss B 3allUTHBIA IS JICTKUX aHruoteH3uH-(1-7). Anrumorensus-(1-7)
pacro3HaeTcs perentopoM Mas aJisi CHIDKEHUSI apTepHaibHOTO JaBieHusi, Gpudposa u
Bocnanenus. OHako, mockoibky SARS-COV-2 npoHHKaeT B KJIETKH ITyTEM CBS3bIBAHHUS
¢ ACE-2, To HopMasbHbIE €ro (PYHKITUH IMOAABISIOTCS: aHTHOTeH3WH [ B 3HAUMTEBHOM
CTENEeHU CBs3bIBaeTcs ¢ penentopoM anruoreHsuna II tuma 1 (ATIR), 4to BbI3bIBaET
YCHJIEHHE BOCTIAJICHHsI, 0COOEHHO B MOYEYHOU U CEPJIEYHO-COCYAUCTON CUCTEMAX.

['omeocTa3 nmHka MoxkeT BiuATh Ha dkcrpeccuio ACE-2. Dkenpeccus ACE-2
perynupyetcs Sirt-1 (perynsitopHblii 0enok, aktuBupyetr T-xenmepsi). [lockombky
IIMHK CHIDKAET aKTUBHOCTH Sirt-1, To oH MoxkeT cHU3HUTH dKcnpeccuio ACE-2. Takum
o0pa3oM, CHUKAETCsl MPOHUKHOBEHHE BUPYCa B KIIETKY.

CoOCTBEHHO TPOHWKHOBEHHE BUPYCAa B KJIETKU-MUIIECHU MPOUCXOAUT JIBYMS
MyTSIMU: CIUSTHUE MEMOpaH M SHIOIMTApHOE TorjoimieHue. [lepBomy MexaHu3my
CIIOCOOCTBYET  MPOTEOJUTUYECKAs  aKTUBALUS  S-TJIMKOMNPOTEHMHA  IPOTEa30i
TMPRSS2, koropass oCymeCTBIIIET MPSMOE CHUSHHUE BHpPYyCa C ILIA3MaTUYECKOU
MeMOpaHOi KJIETOK-MHILIEHU U BBICBOOOKAaeT BupycHbiii reHoM PHK B nuronnasmy.
BTopoii MexaHW3M MO3BOJISIET 3aXBaTUTh LENYI0 BUPYCHYIO YACTHUILy MOCPEICTBOM
pPELENnTOP-0NOCPEAOBAHHOIO 3HJIOUUTO3a C MOCIEAYIOIMM pacCLICIUICHUEM S-
TJIMKOMPOTEMHA KaTeNCUHOM-L.

[Tocne npoOHMKHOBEHHUS BUPYCa B KIIETKM OpraHU3Ma MPOUCXOIUT MPOIIECC €ro
peruMkauuu (3Tan pazeumusa Bupyca). llpouecc permMkauud HauyWHAETCA C
TpaHchsauu BeicBoOoauBIIerocs renoma SARS-CoV-2 (onnouenoueunas PHK) B q1Ba
MOJMIIPOTEUHA-TIpEAIIECTBEHHNKAa — ppla u pplab. 3arem oHM pacHIETIAIOTCS
BUPYCHBIMH MPOTE€a3aMU Ha HECKOJIBKO HECTPYKTYPHBIX OEIKOB (nsp), B T.4. Ha JBa
KIIFOUEBBIX peIUMKaTUBHBIX (epmenta — NSPl2-PHK-3aBucumas PHK-monmmepasa
(RdRp) u nspl3-renmmkasza (oTBewaeT 3a perumkanuio u Tpankcpunmuio PHK), ¢
oOpa3zoBaHUEeM KOMILIEKCa peIIMKauu-TPaHCKPUIIIUN TUTSt CUHTE3a
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nosHopasMepHoi reHoMHoi PHK (perummkanms) wuid  BIOXKEHHOTO Habopa
cyorenomasix MPHK (tpanckpumnuums). Otm MPHK 3ateM ydacTByrOT B cuHTE3e
CTPYKTYPHBIX O€JIKOB, KOTOpHIE BMECTE C BHPYCHBIM TE€HOMOM BIIOCIEICTBUU
coOUparoTCs B HOBBIE BUPHOHBI M BEICBOOOKTATOTCS 32 TIPEACIBI KJICTKU, YHUITOXKAS
ee (3Tam pacupocTpaHEHUs! BUPYCa).

CtpykTypHbIMU OelKaMu KOpoHaBupyca sBistoTcs perumkasa (Rla/ab), a
HECTPYKTYpHBIMU Oenkamu — NSpl-16, Gemok 14 um OGemox 9b. PHK Bupyca
oOecrieynBaeT MaTpHIly JJiS MOCTPOCHUS HE TOJBKO OEJIKOB, HO M OOOJOYKH, S-
[JIMKOIIPOTeHa, MeMOpaHbl M HykieonpoTenHa. Nspl2 (t.e. RdRp) — rnaBubii
dbepMeHT, OTBeHArONTNH 3a perutnkanuio u 3moHranuo PHK, koTopsrit cogepkut nBa
caiiTa CBS3bIBAaHWS KATHOHOB IIMHKA: TIEPBBIA CaWT CBS3BIBAHUS HAXOIUTCS B
unrepdeiicnom gomene (His295, Cys301, Cys306 u Cys310), a Bropoil — B JoMeHE
naneiieB (Cys487, His642, Cys645 u Cys646). ObOa caiita HaXoaaTcs BIald OT
M3BECTHBIX aKTUBHBIX IIEHTPOB BUpPYCA, a Takke oT Oenok-0enkoBbiX u Oemok-PHK
B3aUMOJICCTBUI. T.e. KaTHOHBI IIMHKA WrPaloT CTPYKTYPHYIO pPOJIb B JaHHOM
¢depmente. HecMOTpsi Ha 3TO IIMHK OTBETCTBEHEH 3a IPOLIECC CO3PEBaHMS BUPHOHA
BHYTPHU KJIETKU XO03siMHa. benku OoraThie HUCTEMHOM, 3KcmpeccupyeMble B SARS-
CoV-2 reramu ORF7a m ORFS, y4acTBYIOT B CBSI3BIBAHMM ITMHKA (32 CYET OOKOBBIX
neneit 6Cys/3His u 7Cys/4His) 1 BO B3aUMOACHCTBUIX C KJIETOYHBIMU aHTUTE€HAMU
(3a cuer aucynbduaHbIX cBs3eil). benok orf7a mHrHOMpyeT BHYTPUKIETOYHBIN (Ha
HHOIIA3MATHYECKOM MeMOpaHe) poliecc MMMOOMIN3AIlMK BUPHUOHA JI0 U TIOCJIE €r0
Be3uKyysiiuu. benok orf8 Moker ydacTBOBaTh B OJHOM M TOM JK€ IIpoliecce
MHTUOMpOBaHUs, YTo U orf/a, ycuianBas MHTHOMPOBAHUE UMMOOWIM3AIIMY BUPHOHA.

Takum 006pa3om, B pa3BUTHH BUPYCa B OpraHU3ME peIlaroliee 3HaYCHUE UTPACT
dbepmenT RARp. Psn uccnegoBanuii JoKazano CIOCOOHOCTh MHOTHX XUMHUYECKHUX
coeMHEeHUI MHrHOUpoBaTh IN Vitro wm in silico aktuBHOCTE RARp (HAmpumep,
coequHeHus nMHKA). [{lMHK criocoOeH BIUSATH Ha CO3pEBaHUE BUPYCa BHYTPHU KIETOK
XO35IMHA.

Dtan 030elicmeus BUpyca Ha OpraHU3M CBS3aH C €T0 BIMSIHUEM HA HMMYHHYIO
cucteMy. BpoxaeHHass UMMyHHasi CHCTEMa YeJIOBEKa BBISIBIISIET BUPYCHI, HCTIONB3YS
pelenTophl pacno3HaBaHus marTepHa, B T.4. toll-mogo6uwie penentopsl (TLR), mms
pacno3HaBaHMsl MMAaTOTCH-aCCOIMMPOBAHHBIX MOJIEKYJISPHBIX MaTtTepHoB. Hampumep,
JUTIOTIPOTEUHBI,  OCNKW, JIMMUALI W  HYKJICHMHOBBIC  KHCIIOTBI ~ BHPYCHOTO
MIPOMCXOXKICHUS. 3aTeM MPOUCXOJANT aKTUBAIUS TPAHCKPUIIIIHOHHBIX (akTopoB NF-
kB, IRF3 u myreli MUTOT€H-aKTUBUPYEMBIX MPOTEHHKUHA3, KOTOPHIE MHIYIIUPYIOT
IKCTIPECCUI0 BoCTAMUTENbHBIX (akTopoB. CBs3eiBanue SARS-CoV-2 ¢ TLR
BBI3BIBAE€T BBICBOOOXKACHHE Tpo-lIL-1P, KoTOphI pacmiersieTcss kacmaszou-1, c
nmocyenyronel akruBanuein wHdIaMMacoM W BbIpaboTkoW akTtuBHOTO IL-1f —
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MeaaTopa BocnalieHus U Gudpo3a JerKux, JUXOPaJIKU, CTUMYJIUPYIOIIETO CEKPEIUIO
IPYTUX IPOBOCHAIUTENBHBIX IUTOKUHOB.

TyuHble KJIETKH, MPUCYTCTBYIOIINE B MOJCIU3UCTON 000TOUYKE JbIXaTeIbHBIX
nyTed W B TOJOCTH HOCA, TMPEACTaBISAIOT Cco0OM 3amuTHBIM Oapbep OT
MUKpPOOPTaHU3MOB. AKTHBAIMsl KJIETOK BUPYCAMH BBICBOOOXKIAET THUCTAMUH H
MpoTeasbl, a MO3JHAS aKTUBAlMs 3allyCKaeT BbLAEJICEHHWE MpoBOoCHAIUTENbHBIX IL,
Bimrovwass IL-1, IL-6 wu IL-33. DOtm mnpouecchl NpUBOAIT K AaKTUBAIMU M
mubdepenuupoBke T-kI€TOK, BKJIOYas MPOAYKIMIO LHUTOKMHOB Pa3IMYHbIX
cyononynanuii T-KIeToK, ¢ MOCIeYIOIIMM MacCOBBIM BHICBOOOXKIEHUEM IIUTOKHUHOB,
YYaCTBYIOIIMX B YCHJICHMH UMMYHHOT'O OTBETa. XennepHole T-kieTku, Takue kak CD4
+ 1 CD8 + sSBASIOTCS 3allIUTHBIMU, CIIOCOOCTBYIOIME MHAKTUBALIMK BUpyca. B To ke
BpeMs T-xelnmnepsl NPOAYLHUPYIOT MPOBOCHAIUTEIbHBIE IIMTOKUHBI U XEMOKHHBI Yepe3
curHaibHbId myTh NF-kB, KoTOpbIli mnpuBiIEeKaeT JIUM(OUUTH, MOHOLUUTHI U
HEUTPOoUIIbI K MeCTy UH(PEKIINHU C MOCIEAYOIEeN ceKpelueii 00IbIIoro KOJIMuecTBa
XEMOKMHOB Y IUTOKWHOB M3 3TUX KJIETOK JUI YCUJIEHUS BOCHAIUTEIBHOIO OTBETA HA
BUPYCHYIO  HMH(EKIUIO. OOmupHBIE U HEKOHTPOJIMPYEMBIM  BBIOpPOC
MPOBOCTIAJIMTEAbHBIX  I[TATOKMHOB  HA3bIBAETCA  IUTOKMHOBBIM  LITOPMOMY.
KimHAYeCcKH  «IIMTOKMHOBBIA ~ IITOPM»  OOBIYHO  MPOSIBISIETCS  CHCTEMHBIM
BOCIIAJIECHUEM M TMOJHMOPTaHHOM HEIOCTAaTOYHOCThI0. I3-3a rumepBocnanieHus
npoBocmanuTeababie MUTOKUHBI (IL-6, C-peaktuBnbIli Oenok, TNF-a u IL-1p),
aKTUBHBIE (POPMBI KUCIOPOa pa3pylIatoT U He0OOpaTUMO MOBPEXK1at0T TKAHU JIETKUX,
YTO MOJKET IIPUBECTH K CMEpPTH H3-32 CHCTEMHOIO BOCHAJIECHHUS M OPraHHOU
HEJOCTATOYHOCTH.

[[MHK BAMSET HA PA3NMYHBIE NPOLECCHI UMMYHHOM CHCTEMBI: Y4acTBYET B
¢ynkunonupoBanuu T- u B-knetok u BeipadoTke IgG, nnayuupyer cuntes [FN-o u
IFN-y, ycunuBaeT BbIpaOOTKY HHTEPJIECHKUHOB (32 cueT aktuBauuu NF-kB), Bniuser Ha
CEeKpELHMI0 MPOBOCHAIUTENbHBIX IIUTOKUHOB U TOBBIIMIAET LHUTOTOKCUYECKYIO
aktuBHoCcTh NK-kjeTok, Onokupyer crnocooHocth ACE-2 Merabonu3upoBath
cyoctpart (B T.4. cam BUpPYC). Takue KJIETKH CIIOCOOHBI aTaKOBaTh MH(PUIIUPOBAHHBIC
KJIETKA C BBICBOOOXKJIEHHEM MHUKPOOPTaHU3MOB M YHHUTOXKAIOT HUX MOCPEACTBOM
¢daromnuro3a HeTpoduIaMu U MaKpodaramm.

CHIKEHHBIM ypOBEHb IIMHKa crnocoOcTByeT B3aumojencteuio ACE-2 ¢ S-
riukonpotrenHoM SARS-CoV-2, 4uro Biausier Ha cuily MMMYHHOro otBera. [lpu
neduuuTe LUHKA MPOUCXOIUT: CHUKEHUE akTUBHOCTH NK-kieTok, Makpogaros,
HEUTPOOUIOB W MPOAYKIMH LUTOKMHOB, XEMOTAKCHUC WU OKUCIUTEIbHBIA B3pPHIB
IpaHyJIOLIUTOB, CHIDKEHUE Nepu(epruueckux M THUMYCHBIX 3aIIUTHBIX T-KJIETOK
(U3MEHEHHE AaKTUBHOCTHM [MHK 3aBUCHMOIO TOPMOHAa THUMYCa), IOJABISAETCS
akTUBHOCTh [FN-y, TOBBINIAETCS YpPOBEHb IPOBOCHAIUTEIBHBIX LIUTOKUHOB U
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aKTUBHBIX (OpM KUCIOpoJa (y4acTBYIOT B «IUTOKMHOBOM IITopMe»). T.e. nedpuuur
[IUHKA CIIOCOOCTBYET CHMXEHHMIO HOPMAJIbHOIO MMMYHHOTO OTBETa M IMPHUBOJIUT K
TsoxecT TedeHus Covid-19.

YcTaHoBIEHO, YTO 100aBIeHUE MHKA yinydmaeT npoaykiuio IFN-o, cauxaer
BbIpaboTky TNF-o u unrtepneiikuna-1B (Meanatopsl BocmaneHus). [1OBBIICHHBIH
ypOBeHb IMMHKA mnonaaBisieT skcnpeccuto ACE-2, 4To NpPUBOIUT K CHHKEHUIO
BUPYCHOIO  B3auMojeucTBHs. OpHako IIpU  HCCIENOBAHMM  JICKAPCTBEHHBIX
[penapaToB CleAyeT YYUThIBaTh IyTH JOCTaBKM KaTHOHOB LIMHKA B KIETKH
(Hampumep, € TOMOIIBIO HOHO(POPOB, HCIIOJIB30BAHME UHITAMMOB IPOOHMOTHUKOB,
XEJIATHPOBAHUE).

BoiBoabl. [louck jexkapCTBEHHBIX MpENapaTroB, HANpaBICHHBIX Ha MAaTOr€HE3
Covid-19, sBnseTcst akTyalbHBIM IIyTeM Tepanmuu 3a0o0jieBaHMs. JTO CBS3aHO C
BBICOKOM CTeleHbl0 OmMuOOK cuuThiBaHus mnpu permkauuu PHK Bupyca, dyto
IPUBOJIUT K MOSIBICHUIO HOBBIX MITaMMOB SARS-C0V-2. JlanHbIi IOUCK IpenapaToB
BO3MOXKEH TOJIBKO ITOCIIC YETKOTO MoHMMaHus naroreHe3a Covid-19. IloteHnuansHoe
MCIIOJIb30BaHUE COEMHEHUH IMHKa B Tepanuu Covid-19 10ka3pIBalOT akTyallbHOCTb
IIPOBOJIMMBIX HCCIIEOBAHUI B JAHHOM HaIlPaBJICHUU.
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Introduction. Hashimoto's thyroiditis (HT) is the most common autoimmune

thyroid disease in which lymphocytic infiltration of the thyroid gland is often
accompanied by gradual destruction and replacement of the fibrous tissue of the thyroid
gland. Hashimoto's thyroiditis is classified as an autoimmune disease, one of a large group
of diseases that occur when the immune system attacks the body's own tissues and organs.
Hashimoto's Thyroiditis is a form of chronic inflammation that can damage the thyroid
gland and reduce its ability to produce thyroid hormones. If the thyroid gland continues to
be damaged, it will shrink over time and goiter may disappear over time. Other signs and
symptoms that may be associated with an underactive thyroid gland may include
excessive fatigue (tiredness), weight gain or difficulty losing weight, thin and dry hair,
slow heartbeat, joint or muscle pain and constipation. Genetic factors play an important
role in the manifestation, prognosis and treatment of various diseases. Hashimoto's
Thyroiditis (HT) is thought to be the result of a combination of genetic and environmental
factors. Some of these factors have been identified, but many are unknown.

Aim of our study was to evaluate importance of mechanisms of hereditary
predisposition and environmental triggers of autoimmune thyroiditis

Materials and Methods. The main question of this article was to study and
analyze the mechanisms of hereditary predisposition and environmental triggers of
autoimmune thyroiditis. We mainly researched and analyzed PubMed, Web of
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Sciences, Clinical Key, Tomson Router, and Google Scholar. Each article was then
discussed and a summary of all the information gathered during the process was
provided to facilitate public understanding. Over the hundred articles were scrutinized
to get these results. We collected all published data to fully examine the effects in a
systematic review to define and study the mechanisms of hereditary predisposition and
environmental triggers of autoimmune thyroiditis.

Results and Discussion. In people with Hashimoto's thyroiditis, lymphocytes
abnormally accumulate in the thyroid gland, which can damage it. Lymphocytes produce
antibodies that attack and destroy thyroid cells. People with Hashimoto's thyroiditis have an
increased risk of developing other autoimmune diseases, including Rrheumatoid arthritis,
Addison's disease, Vitiligo, Type 1 Diabetes, Pernicious anemia, and others. Clinical
disease can manifest itself in a variety of ways, from the simple presence of AT in patients
with normal thyroid function to the development of severe thyroid dysfunction. Some
patients have short periods of mild thyrotoxicosis that usually go away on their own. Most
often, the euthyroid phase is followed by the gradual development of subclinical
hypothyroidism, which slowly progresses to overt hypothyroidism. The prevalence of
Hashimoto’s Thyroiditis in women was twice as high as in men. It increased with age and
was significantly higher among whites or Japanese than among blacks or Mexican
Americans. Researchers don't yet know why some people develop Hashimoto's disease, but
a family history of thyroid disease is common. Several factors can play critical role,
including certain genes, viruses such as hepatitis C, certain drugs used to treat bipolar
disorder or other mental health problems, and drugs containing iodine used to treat abnormal
heart rhythms. For several decades, a strong genetic susceptibility to autoimmune thyroid
disease has been recognized, mainly based on family studies and twin studies.

Hashimoto's Thyroiditis usually appears in mid-adulthood, although it can occur
earlier or later in life. Its signs and symptoms tend to develop gradually over months or
years.The main biochemical characteristic of the disease is the presence thyroid
autoantibodies (TAb) in the blood serum of patients. These antibodies are against two
main thyroid antigens: thyroid peroxidase (TPO) and thyroglobulin (TG). The TPO
antigen, located on the apical membrane of the thyrocyte, is necessary for the synthesis of
thyroid hormones, responsible for catalysis of iodine oxidation, the iodination of tyrosine
residues in Tg, and the binding of iodotyrosines to thyroxine (T4) and triiodothyronine
(T3). Thyroid hormones are synthesized on Tg, a large glycoprotein in thyroid follicles
that also serves as a reservoir for thyroid hormones. A small amount of Tg is secreted into
the bloodstream, which has a half-life of about 3 days. Anti-TPO (TPOADbs) and Tg
(TgAbs) antibodies belong to class G immunoglobulins, both of which have a strong
affinity for their respective antigens. Unlike TgAbs, TPOADs can activate complement
and damage thyroid cells due to antibody-dependent cellular cytotoxicity. However, there
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is little evidence that both antibodies play a major role in the pathogenesis of HT, and it is
much more likely that T-cell-mediated cytotoxicity and activation of apoptotic pathways
affect the outcome of HT. Affected women may have heavy or irregular periods and
difficulty conceiving a child (impaired fertility). Difficulty concentrating and depression
can also be signs of a lack of thyroid hormones Hashimoto's.

There are susceptibility genes to Hashimoto's thyroiditis, which are discussed
below. Type of inheritance is mostly Autosomal Dominant or Multifactorial.
Susceptible genes are: Human leukocyte antigen (HLA) genes, the first gene locus
identified in association with autoimmune thyroid disease was the region of the major
histocompatibility complex (MHC) on chromosome 6p21, which codes for human
leukocyte antigens (HLA). The highly polymorphic HLA region includes several
iImmune response genes. An HLA molecule located on an antigen presenting cell
(APC) binds and presents an antigenic peptide and thus allows T cells to recognize and
respond to an antigen.

Therefore, some HLA alleles have a higher affinity for autoantigenic thyroid
peptides and may thus contribute to the development of autoimmune thyroid disease.
However, presentation of HLA is necessary to initiate the appearance of thyroid
autoantigen in lymph nodes that drain the thyroid gland or thyroid gland. Abnormal
expression of HLA class Il molecules on thyrocytes has been detected in Hashimoto's
Thyroiditis. Presumably, these thyrocytes can act as APCs that are able to present
autoantigens in the thyroid gland and trigger autoimmune thyroid disease.

Non-receptor gene for tyrosine phosphatase 22 (PTPN22). PTPN22 is the last
identified immunoregulatory gene associated with autoimmune thyroid disease,
located on chromosome 1p13. PTPN22, which is expressed in lymphocytes, acts as a
suppressor for T cell activation. The mechanism is unclear, as the disease-predisposing
T allele has been shown to inhibit activation even more effectively. altered suppression
of autoreactive T cells in the thymus or increased function of PTPN22 may result in
inhibition of regulatory T cells (Tregs) that protect against autoimmunity.

T-cell antigen 4 cytotoxic gene (CTLA-4) The CTLA-4 gene, which is one of
the most important immunoregulatory genes associated with the autoimmune thyroid
gland, is located on chromosome 2g33. The expression of CTLA-4 on the surface of T
cells, induced by activation of T cell receptors, results in the suppression of T cell
activation. Polymorphism of the CTLA-4 gene may reduce the expression or function
of the CTLA-4 antigen and may therefore help to reduce the inhibition of T cell
proliferation and then increase the susceptibility to an autoimmune response. In the
past, several polymorphisms of the CTLA-4 gene have been studied in patients with
HT. Of these, the originally reported CTLA-4 microsatellite (AT) n polymorphism in
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the untranslated region (UTR) 3 'was found to be associated with HT in Caucasian and
Japanese patients, but not in Italians.

In addition to being linked to HT, CTLA-4 appears to be the major susceptibility
gene for TAb. Ten years ago, the association between the CTLA-4 region and the
presence of TAb was demonstrated by analysis of the entire genome linkage, and then
CTLA-4 was confirmed as the primary site of TAD status.

Family aggregation with autoimmune thyroid disease and the presence of TAb
in nearly 60% of first-degree relatives were subsequently confirmed by several studies.
Among sons, compared with 28.9% and 16.7%, respectively, when only one parent
was TADb positive. Among first-degree parents of children with HT, 34% were
diagnosed with a positive TPOC, compared with only 13% of first-degree parents of
children without autoimmune thyroid disease, which confirms the very significant
contribution of genetic factors to the development of the disease. The latest data from
Germany also indicate that the risk of developing HT in children is 32 times higher,
and in siblings of patients with HT - 21 times, and women suffer significantly more
often than men. Twin studies have provided additional valuable data on the genetic
contribution to thyroid autoimmunity. In healthy twins from patients with overt
autoimmune thyroid disease, antibodies to TPO and positive antibodies to Tg in
monozygotic twins were detected in 53% and 47%, respectively, in dizygotic twins -
in 22% and 13%, respectively, while in the control a group of healthy people.
population only 9% and 7%, respectively. Concordance scores for antibodies against
TPO were high in monozygous twins compared to dizygotic twins. The concordant
incidence of overt Hashimoto's hypothyroidism was 55% in monozygotic twins and
0% in dizygotic twins, indicating the importance of nongenetic influences on the
development of the disease. In addition, a recent study of twins showed that the
responsibility for the production of antibodies to the immunodominant region of the A
TPO is genetically determined.

Tyroglobuline gene. As mentioned earlier, Tg is an important thyroid-specific
antigen that is also found in the blood, making it an easy target for an autoimmune
response. The Tg gene is found on chromosome 8924, and the link between this region
and HT and the autoimmune thyroid gland was first identified in Japanese and
American genome-wide studies. Subsequent fine mapping of this area revealed that the
Tg gene was one of the most important thyroid-specific sensitivity genes associated
with and associated with autoimmune thyroid disease. Subsequently, several alleles of
different microsatellite markers and different SNPs of the Tg gene have been associated
with Hashimoto's thyroiditis, which may have affected expression, antigenicity,
iodination or binding to HLA.
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Genes for cytokines and other genes associated with immunity. Several genes
have been studied under HT that encode various inflammatory cytokines, some of
which also affect the severity of the disease. Interferon (IFN) -y, produced by T helper
type 1 (Th1), promotes cell-mediated cytotoxicity that underlies the destruction of the
thyroid gland in HT. A higher incidence of severe hypothyroidism was also observed
in patients carrying the CC-590 C / T interleukin 4 (IL-4) SNP genotype, which
resulted in reduced production of IL-4, one of the major cell-suppressing Th2
cytokines. autoimmunity. Polymorphism of the transforming growth factor (TGF) -
gene, an inhibitor of cytokine production, has also been associated with HT. The SNP
+ 369T / C T allele, which resulted in less TGF-B secretion, was more common in
severe hypothyroidism than in mild hypothyroidism.

Vitamin D receptor gene. Vitamin D, which acts through the vitamin D receptor
(VDR), has immunomodulatory properties and its deficiency is implicated in the
development of autoimmune diseases. Many immune cells specifically express VDR, in
particular dendritic cells, for which VDR stimulation increases their tolerogenicity.
Tolerogenic dendritic cells promote the development of Tregs with inhibitory activity and
therefore peripheral tolerance. The VDR gene is located on chromosome 12912, and its
polymorphism is associated with various autoimmune diseases such as type | diabetes or
Addison's disease. Ten years ago, an association was identified between the VDR-Fokl SNP
inexon 2 and HT. A significant association was also found between Hashimoto's thyroiditis
and the polymorphism of the CYP27B1 hydroxylase promoter gene and intron 6.

More than 60 mutations in the FOXP3 gene have been shown to cause
dysregulation of immunity, polyendocrinopathy, enteropathy, X-linked syndrome
(IPEX). This rare disease is characterized by the development of several autoimmune
diseases in those affected, usually affecting the intestines, skin, and endocrine glands.
Most FOXP3 gene mutations associated with IPEX syndrome change a building block
of the protein (amino acids) in the region of the FOXP3 protein that binds to DNA or
results in an abnormally short, non-functional protein. Mutations in the FOXP3 gene
disrupt the normal functioning of regulatory T cells. Without the function of these cells,
the body cannot control immune responses. The Danish Twin Study estimated that the
genetic contribution to susceptibility to TPOAb and TgAb was 72% and 75% in
women, respectively, and only 61% and 39% in men, respectively. A possible
explanation for high female prevalence thyroid autoimmunity may be due to the X
chromosome, which contains a number of genes related to sex and immunity, which
are essential for maintaining tolerance. immune.

Therefore, an increase in immunoreactivity may be due to genetic defects
(mutations) of the X chromosome, such as structural abnormalities or numerical
abnormalities such as monosomy. Therefore, a higher incidence of autoimmune thyroid
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disease has been reported in patients with a higher frequency of X chromosome
monosomy in peripheral leukocytes or in patients with Turner syndrome (monosomy)
escape of X-inactivation , antigens are not presented in the thymus, leading to loss of
T cell tolerance. Imbalanced X chromosome inactivation (XCI) has been associated
with an increased risk of developing autoimmune thyroid disease. In addition, a Danish
study of twins showed a significant association between XCI and distorted serum
concentrations of and TPOAb in pairs of dizygotic twins, but not in monozygotes,
indicating that the common genetic determinants of the XCI model and of production
of TPOAb are more likely. The X chromosome is inactivated at an early stage of
development, which balances the expression of genes linked to the X chromosome in
both sexes. In normal female cells, the choice of the X chromosome for inactivation is
randomized, which is then stored in each clonal line. Thus, females are seen as a mosaic
for expression of genes linked to X, some cells express alleles of X inherited from the
father, but not X, inherited from the mother, while other cells do the opposite.

Two mechanisms help maintain self-tolerance. Central tolerance refers to the
deletion of autoreactive T cells in the thymus during fetal life. Cells without central
tolerance cannot induce autoimmunity through peripheral tolerance mechanisms, in
which Tregs play a fundamental role. They have a suppressive effect on effector T
cells, APCs and B cells, thus maintaining immune non-reactivity to autoantigens and
suppressing an excessive immune response. They can directly suppress target cells or
act through secreted suppressor cytokines.

The role of Tregs in self-tolerance has been extensively studied in animal
models, especially in experimental autoimmune thyroiditis in mice, where protection
against autoimmunity is mediated by Thymus Treg cells derived from CD4 + CD25 +
Foxp3+. In humans, CD25 expression was higher in TH patients than in healthy
individuals. When patients with autoimmune thyroid disease were studied, the Treg
fraction was lower in the thyroid than in the peripheral blood. Compared to controls, a
greater proportion of special Tregs with high levels of FoxP3 (called CD4 +
CD25highHLA-DR+cells) were found in patients with HT. This indicates a
compensatory expansion of the Tregs subpopulation to reduce the immune response.

For the initiation of thyroid autoimmunity, an appropriate interaction of thyroid
cells, APCs, and T cells is required. As a result, the secretion of several cytokines leads
to a Thl response that is characteristic of Hashimoto's thyroiditis. Cytokines play an
important role in autoimmune thyroid disease and are secreted by immune cells,
thyroid follicular cells, and inflammatory cells. Despite extensive research carried out
in recent decades, the exact mechanisms of initiation and progression of thyroid
autoimmunity have not yet been fully elucidated.
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The autoimmune response is primarily determined by the antigen, the nature of
the APC, and various genetic, endogenous and environmental triggers. Thyroid gland
destruction in TH is primarily a consequence of apoptotic processes in combination
with CD8 + cell-mediated cytotoxicity, changes in cell connections and complement
activation. Apoptosis is characterized by cytoskeletal destruction, cell contraction,
chromatin condensation, nuclear fragmentation, membrane swelling, and DNA
fragmentation. In general, apoptosis ensures healthy tissue homeostasis in adults, while
excessive cell death leads to active tissue loss and dysfunction.

In a family that had multiple cases of Hashimoto's goiter, he demonstrated an
abnormal small iodine protein in serum and suggested that a defect in the basement
membrane of the thyroid gland could be the cause of this protein in the blood. Three
brothers were injured, his father and his paternal aunt. The paternal grandparents were
both deceased and had evidence they believed to be evidenced by autosomal dominant
inheritance of a tendency to autoimmune thyroid disease. Six families were studied in
which the father had autoantibodies against the thyroid gland, but the mother did not.
In each case, the girls had autoantibodies against the thyroid gland. Thus, transplacental
transmission has been excluded and genetic transmission has been suggested. An
impressive family group has also been found, examples of mother-daughter, father-
daughter, 3 sisters and 2 sisters with Hashimoto's goiter. Fetal microchimerism, the
transplantation of fetal progenitor cells into maternal tissues, has been implicated in
the etiology of autoimmune diseases. Chromosomal instability is common in women
with these autoimmune diseases, and this haploinsufficiency for X-linked genes may
be a critical factor in the prevalence of autoimmune diseases in women.

Hepatitis C infection itself has been associated with thyroid autoimmunity and
hypothyroidism. Among the possible mechanisms, molecular mimicry between viruses
and autoantigens has been proposed, while the release of pro-inflammatory mediators
caused by viral infection can lead to activation of autoreactive T cells. In addition, several
other putative trigger viruses have been implicated in HT, such as parvovirus, rubella,
herpes simplex virus, Epstein-Barr virus, and human T-lymphotropic virus type 1.

Environmental triggers for developing Hashimoto’s Thyroiditis are several
factors: lodine intake, excessive iodine intake is a well-known environmental factor
that induces thyroid autoimmunity. In addition, a fourfold increase in the prevalence
of antibodies has been demonstrated after exposure to increased iodine intake due to
better iodine prevention in previously iodine deficient areas. Additionally, certain
drugs have been reported to induce or exacerbate thyroid autoimmunity in susceptible
individuals. Interferon o (IFN-a) is widely used for the treatment of chronic hepatitis
and is often associated with thyroid autoimmunity, as TAb has been observed in almost
40% of patients and clinical manifestations of the disease. disease has been observed
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in 5-10% of patients. receiving IFN-a. In patients with known autoimmune thyroid
disease, lithium may increase the risk of hypothyroidism. According to some studies,
lithium treatment also increases TAD titers and the prevalence of thyroid autoimmunity.

Conclusions. It is now clear that immunoregulatory genes such as HLA, CTLA-
4 and PTPN22 play an important role in the etiology of HT, MG and many other
autoimmune diseases. The only thyroid-specific gene that currently shows binding to
HT is the Tg gene, which is also a GD-sensitive gene. The VDR gene is another HT
susceptibility gene shared by other organ-specific autoimmune diseases, such as type |
diabetes or Addison's disease. Moreover, recent studies on cytokine genes such as IFN-
v, IL-4 or TGF-B suggest an association with the development and severity of HT,
likely affecting the balance between Thl and Th2 mechanisms. Based on current
knowledge, complex interactions between genetic and non-genetic factors are likely to
result in enhanced thyroid antigen presentation and impaired immune tolerance,
leading to Th1 autoimmunity, thyroid destruction and clinical disease. HT is one of the
most common autoimmune diseases caused in genetically susceptible individuals by a
variety of causative agents, including iodine intake, and other environmental factors.
Several susceptibility genes may be involved in the development of the disease, some
of which are also common in other autoimmune diseases, while others are specific to
thyroid autoimmunity.
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Introduction. Aging is defined as a constant, time-dependent changes in
functionality and reproducibility that affects all higher organisms. Biologically, it is
assumed that it is a time-dependent cellular (as well as systemic) loss of function, which
Is associated with an increased probability of morbidity and mortality. In recent years of
scientific research, various theories have emerged trying to explain the aging process.
So far, there is no one-size-fits-all theory that fully explains all aspects of aging. The
damage accumulation theory is one of the most widely accepted theories because of the
vast amount of evidence that has been uncovered over the years. It is believed that the
accumulation of damage is caused, among other things, by oxidative stress. This
condition leads to an excessive attack of oxidants on biomolecules, which over time
leads to the accumulation of damage and promotes the functional regression of cells,
tissues and organisms. If oxidative stress persists, cell aging is a likely consequence and
an important sign of aging. Therefore, it is very important to understand how senescent
cells work and how they contribute to the aging process. This review examines features
of cellular aging related to the protein pool, how morphological and molecular features,
such as oxidative stress, promote protein changes, how aging cells deal with it through
proteostatic mechanisms, including antioxidant enzymes and proteolytic systems. We
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will also highlight the nutritional status of senescent cells and senescent organisms.
Examining micronutrients and micronutrients and their importance in developing
strategies that can improve life and health and delay cancer. Aging is a complex
phenomenon, the effects of which are becoming increasingly important due to increasing
life expectancy and because aging itself is the basis for the development of age-related
diseases such as Cancer, Neurodegenerative diseases and Type 2 Diabetes.

Aim of the study was to study and analyzed the features of molecular and
biochemical mechanisms of cellular senescence in the scope of oxidative stress and
antioxidants.

Materials and Methods. The main question of this article was to study and
analyze the peculiarities of the features of molecular and biochemical mechanisms of
cellular senescence in the scope of oxidative stress and antioxidants. We mainly
researched and analyzed PubMed, Web of Sciences, Clinical Key, Tomson Router, and
Google Scholar. Each article was then discussed and a summary of all the information
gathered during the process was provided to facilitate public understanding. Over the
hundred articles were scrutinized to get these results. We collected all published data
to fully examine the effects in a systematic review to define the study the features of
molecular and biochemical mechanisms of cellular senescence in the scope of
oxidative stress and antioxidants.

Results and Discussion. We briefly describe the mechanisms of oxidative stress
and antioxidant defense, and also describe how the main proteolytic mechanisms
associated with protein metabolism are affected during aging. In addition, we focus on
cellular aging and provide information on nutritional issues such as micronutrients and
micronutrient status, as well as their role in promoting and preventing aging and how they
affect proteostasis. We conclude this overview with some thoughts on new ideas and
therapies that can help increase life expectancy and health in the future. The aim of this
review iIs not to describe in detail every protein, process or effect, but to provide a
comprehensive overview of various topics related to the field of oxidative stress,
proteostasis and aging.

It is also taken into account that due to age-related DNA damage, not all proteins
can be replaced as a result. Thus, aging is characterized by the accumulation of cellular
debris, which in turn leads to increased susceptibility to various diseases. These
diseases have their roots in the aging process itself, as aging is known to be the highest
risk factor for their development. It is therefore important to understand the
mechanisms of aging. The aging process encompasses various interrelated signs at the
cellular, molecular and organic levels. One of the main factors is the development of
cellular aging. A possible association between aging was first described by Leonard
Hayflick and Paul Moorehead in 1961 after observing a limited proliferative capacity
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in primary human fibroblasts in culture. This is known as the Hayflick limit and is due
to the inability of telomeres to maintain their length due to the process of replication
and the decrease in the stress defense system as we aged.

As a result, cells lose their ability to proliferate and enter a state of irreversible
cell cycle arrest known as replicative senescence. In addition to shortened telomeres,
there are various other triggers, including non-telomeric and non-genotoxic stress
generated by various physicochemical signals such as DNA replication stress,
replication errors or activated oncogenes such as rat sarcoma (Ras) and fast
accelerating fibrosarcoma (Raf) Proteins. They all lead to senescence or, if they are
triggered by an excess of stressors, are also summarized as premature or damage-
induced cellular senescence. These triggers stimulate a variety of signaling pathways,
including DNA damage response (DDR), transforming growth factor-p (TGEp),
alternative reading frames (ARF), frameshift mutations or mitogen-activated protein
kinase 3 (MAP2K3), leading to an upregulation of the cell cycle inhibitor p53,
downstream target p21 and the tumor suppressor protein pl6INK4alNK4a, which
represents the cascade from presentence to acquired senescence.

When senescence is established, the cells undergo extensive changes and
develop specific properties that serve as markers for senescence. However, no marker
identified so far is completely specific for cellular senescence, but the evaluation of a
number of these markers can help to determine the state of senescence. Phenotypically,
senescent cells increase in size and protein content, they develop enlarged nuclei and
lysosomes that have [-galactosidase activity in connection with high senescence (SA-
B-Gal). This marker is one of the most commonly used to identify senescence in cells
and tissues. In addition, proliferation markers such as Ki-67 and 5-bromodeoxyuridine
(BrdU) are other useful tools for detecting cell aging due to stable growth arrest. In
addition, the main regulators of the senescence program, the proteins p53 / p21 and
pl6INK4alNK4a, are positively regulated and quantifiable components for
characterizing the state of senescence and are therefore increasingly used as reliable
markers of senescence. Depending on the expression of pl6INK4alNK4a,
heterochromatic foci (SAHF) associated with senescence are generated when
oncogene-induced senescence is established. Another important feature of senescence
Is the formation of the secretory phenotype (SASP) associated with senescence. SASP
Is characterized by an increased expression and secretion of proinflammatory cytokines
and chemokines (e.g. matrix metalloproteinases, serine proteases), fibronectin and
reactive oxygen / nitrogen species (ROS/RNS), which leads to the activation of the
immune response and to its elimination Due to the intercellular communication of
senescent cells, factors of the secretory phenotype can also induce the development of
senescence in normal paracrine neighboring cells.
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However, that recent information on the specific redox effects of oxidants supports
the idea that balanced ROSs play an important role in enhancing or suppressing signaling
cascades. Cellular fates such as proliferation or differentiation. He recently revised and
modified his own definition: "Disruption of the oxidation-antioxidant balance in favor of
the former, which leads to a violation of redox signaling.” If an oxidative state is achieved
and persists, senescence can occur, which is why ROS has been described as an important
mediator in the progression of cellular senescence. In fact, upon the experimental addition
of exogenous hydrogen peroxide (H,0,), the main intracellular ROS, a strong senescence
phenotype was found in various cell types, suggesting that H,O, could act as a potent
inducer of senescence. Although aging can be achieved by exogenous addition of H,O,,
endogenously produced ROSs such as superoxide (O2¢) and highly reactive hydroxyl
radicals (*OH) can also contribute to the properties of normal aging, irreversible growth
arrest, to be maintained. At the pathological level, ROS are involved in the induction of
aging-type phenotypes, which are also found in aging induced by oncogenes and aging
induced by p16INK4alNK4A.

Among other things, ROS are mainly produced by mitochondria during normal
metabolism. Thus, mitochondria are considered the most important source of cellular
ROS. Dysfunctional mitochondria carry electrons and generate O2¢ as byproducts,
especially in complex | (NADH dehydrogenase) and complex Il (cytochrome bcl
complex). High levels of ROS produced by dysfunctional mitochondria have been
suggested as the main cause of aging due to the accumulation of defects in
biomolecules. A detailed description of the properties and various sources of free
radicals is outside the scope of this review, but can be found elsewhere.

The phenomenon of oxidative stress is associated with aging. In fact, this is
supported by two lines of research. One aims to analyze the increased levels of oxidative
stress products in senescent cells, tissues, or old organisms. The data from several reports
that showed that levels of carbonyl proteins, a marker of severe and chronic oxidative
stress, were significantly elevated in the last third of life when they analyzed various
samples, such as a human skin tissue culture the fibroblasts, human lens, human brain
dissection, rat liver and whole flies. Another line of research is based on testing cells
with oxidants to create oxidative stress. In a model called stress-induced premature
aging, cells are exposed to subtoxic concentrations of an oxidant such as H,O,. or
generators of oxidants such as parquet, UV, iron, or copper. Thus, a chronic stress
response is induced that culminates in an aging-like phenotype, showing common aging
features such as overexpression of p21 and p16INK4a, increased SA-B-Gal activity, and
increased cell volume and rounding. In addition, exposure of cells to hyperoxia, which
Is known to induce chronic oxidative stress, results in a gene expression pattern similar
to that of old fibroblasts. There is another way to reproduce the characteristics of the
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unique aging of cells, for example, how the accumulation of proteins when cells are
exposed to artificial lipofuscin changes in proteins during aging.

To prevent oxidative stress, the body and cells are endowed with an antioxidant
defense network. This network contains both endogenous and exogenous defense
molecules. Endogenous defense consists of enzymatic antioxidants such as thiol
peroxidase, superoxide dismutase, catalase, and non-enzymatic antioxidants such as
glutathione. The exogenous antioxidant system includes micronutrients such as lipids
and water-soluble vitamins, as well as trace elements zinc and selenium, which are
involved in enzyme activity as co-factors. The two systems work hand in hand and
depend on each other to be effective.

The detrimental effects of imbalanced ROS levels on proteins during oxidative
stress is @ major research topic in the scientific community. But why should proteins be
considered so important among various sensitive biomolecules such as lipids and DNA?
Almost all cellular processes require proteins. Thus, the study of how oxidative stress can
reversibly or irreversibly modulate proteins has become an attractive and important area
of research. How Does Oxidative Stress Affect Protein Function? It should be noted that
depending on several factors, such as the type of ROS, its concentration and its half-life,
as well as the amino acid involved, different results may be obtained.

As mentioned earlier, ROSs play an essential role in redox signaling, and this may
depend on reversible redox switching via oxidation / reduction cycles of amino acids.

Unlike the reversible oxidation of methionine and cysteine, as discussed above,
there is no enzymatic or non-enzymatic way to reverse types of protein oxidation, such
as protein carbonylation. In fact, because of its irreversibility, it has been used as a
marker for severe chronic oxidative damage, such as those found in many disorders that
impair cell function and survival, and under experimental conditions in cells exposed to
oxidants such as H,O,. Therefore, it is not surprising that a positive correlation was found
between carbonyl proteins and oxidative stress, age and disease severity. Protein
carbonyls can be formed by a direct oxidative attack mediated by metal catalyzed
oxidation (Fenton reaction) to proline, threonine, lysine and arginine. The most common
products of this protein reaction are glutamic semialdehyde for proline and aminoadipic
semialdehyde for lysine. Increased carbonylation leads to unfolding of proteins with
subsequent exposure of hydrophobic residues and decreased solubility, which leads to
an increased risk of aggregation. Side reactions can also occur with the formation of
carbonyls on proteins. For example, protein carbonylation can result from modified
aldehydes (derived from lipid peroxidation) such as 4-hydroxynonenal (4-HNE). It is
believed to play an important role in metabolic diseases that exhibit increased levels of
oxidative stress. Evaluation of the content of carbonyl groups in proteins in some cells,
tissues and organisms has shown that in the last third of life, these oxidatively modified
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proteins increase sharply. In fact, adult muscle stem cells accumulate carbonylated
proteins in several important cellular pathways such as carbohydrate metabolism, protein
maintenance, cell motility, and protein homeostasis. In addition, enzyme carbonylation
has been shown to affect intermediate metabolism in several tissues. There is sample
evidence to support the accumulation of oxidized proteins in senescent cells and
senescent tissues. The risk of their accumulation lies in the formation of insoluble protein
aggregates. Therefore, carbonylated proteins and other irreversibly modified proteins
must be degraded to prevent their formation of aggregates.

Protein aggregates result from the accumulation of abnormal or oxidized
proteins. Their accumulation may be the result of an excess of the rate of formation
over the rate of decomposition, for example by inhibiting one of the main mechanisms
of proteolytic metabolism - the proteasome system. Over the years, the proteasome has
been clearly shown to be efficient in the exchange of oxidized / abnormal / misfolded
proteins. However, it can happen that the formation of damaged proteins suppresses
their degradation and promotes their accumulation. Indeed, we have shown that under
oxidative stress, part of the carbonylated actin is destroyed by the proteasome, but
depending on the intensity or the duration of the stimulus, the carbonylated actin can
form protein aggregates which inhibit the proteasome. Oxidative changes in proteins,
such as carbonyl proteins, dramatically increase the hydrophobicity of the protein
surface. Carbonylated proteins are more likely to open and expose their hydrophobic
core, which is usually hidden in the folded native protein. At this stage, oxidized
proteins can interact with each other, contributing to an increase in insoluble protein
aggregates. The formation of a Schiff's base by the reaction of the carbonyl group of
one carbonyl protein with an amino group of another protein can further facilitate the
formation of aggregates. This demonstrates the attractive feature of increasing
aggregates without any additional oxidation involved. Taken together, these events
promote the aggregation of carbonylated proteins.

In addition, the idea that protein aggregates are functionally inert is long gone.
Recent studies have shown that protein aggregates have the ability to alter the dynamics
of gene expression, leading to regulation at the transcriptional level. Interestingly,
protein aggregates have been described as being actively involved in the aging process
in different species, highlighting their role as a sign of aging. This has been shown in
C. elegans yeast bacteria and mammalian cells.

The presence of lipofuscin has been found in a variety of tissues, including the
heart, liver, kidneys, and skin. In fact, various tissues including heart, liver, cerebellum,
skeletal muscle and testes showed higher lipofuscin levels in old rats compared to
young rats, lipofuscin can also be seen in old fibroblast models and SIPS compared to
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young cells. This fact is more pronounced in post-mitotic tissues such as neurons or
muscle cells, since they can no longer divide and neutralize accumulated damage.

Proteostasis is a balanced and functioning cellular proteome (complex of
proteins), which means that the protein requirements of the cell are optimized for every
situation, be it exercise or improved protein synthesis / renewal cycles. With age, the
risk of protein damage due to oxidation or improper folding increases, requiring either
folding or degradation. Proteostasis is supported by a number of cellular mechanisms
such as proteasome degradation, autophagy clearance, and molecular chaperones.
However, aging correlates with a marked loss of proteostasis, as evidenced by several
age-related diseases with the accumulation of dysfunctional proteins in large insoluble
aggregates. This suggests that the mechanisms reduce their efficiency and allow the
formation of aggregates of toxic proteins. Consequently, loss of proteostasis is a likely
and powerful factor in aging.

The proteasome system consists of different parts with different functions. The
central part is the proteasome of the 20S nucleus, a large cylindrical protease that
contains a total of six different proteolytic centers with different specificities. Certain
regulatory proteins can bind to the 20S nucleus and modify its activity or substrate
specificity. Since 20S is unable to break down naturally folded proteins, its primary
substrates are already dysfunctional unfolded proteins. These proteins are recognized as
substrates by damaged hydrophobic structures normally hidden in soluble globular
proteins. The 20S mediated proteolysis of the unfolded substrate does not consume ATP.
In order to allow the degradation of the naturally folded substrates, the proteasome can
bind to the 19S regulator and thus form the so-called 26S proteasome, which allows
degradation dependent on ATP and consuming the substrate. In this case, ATP is not
necessary for proteolysis; on the contrary, it transmits the energy necessary to unfold the
base. In order to label proteins functional for degradation of the 26S proteasome, the
substrate must be labeled with a short chain ubiquitin (Ub) molecule. This is done in a
very targeted manner using the so-called ubiquitin system, a very complex mechanism
that recognizes substrates and marks them for terminal proteolysis.

Another important form of the 20S proteasome is the immunoproteasome (i20S),
which can be induced by tumor necrosis factor alpha (TNF-a), interferon-gamma (IFN-y),
lipopolysaccharides or other forms. of stress. On the one hand, it plays an important role in
the production of short oligopeptides, which can be represented by the Major
Histocompatibility Complex-I (MHC-I) at the cell surface during the immune response. On
the other hand, i20S shows higher proteolytic activity against oxidized proteins compared
to 20S. In inflammatory processes, always accompanied by oxidative stress and, therefore,
increased oxidation of proteins, the immune proteasome and its co-expressed regulator 11S
significantly contribute to the maintenance of functional proteostasis.
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To avoid the accumulation of oxidatively damaged proteins in phases of moderate
oxidative stress, so-called “heat shock proteins” (Hsp) are induced, which are able to
prevent the accumulation of damaged proteins. One of these proteins is Hsp70, which is
able to maintain the solubility of damaged proteins and at the same time interact with
the 20S proteasome. It is believed that recognition of the substrate is similar to
proteasome: exposed hydrophobic protein sequences. The interaction of Hsp70 with
oxidatively damaged substrate proteins and the 20S proteasome was demonstrated,
which indicates a role for Hsp70 in proteasome degradation after mild oxidative stress.
In addition, Hsp70 is involved in the correct folding of proteins during de novo synthesis.
After binding to Hsp70, the (partially) unfolded substrate can fold back into its native
conformation and is released or remains bound at 20S, held in a soluble state, and cannot
aggregate with other unfolded proteins. Interestingly, in the stages of stress relief, the
regulatory cap of the 19S nuclear 20S proteasome is mediated by the binding of Hsp70
to 19S, which leads to a decrease in the proteolytic capacity of 26S, while the pool of
free 20S increases, which leads to increased cleavage due to unfolded proteins.

Another heat shock protein involved in the oxidative stress response is Hsp90.
One of its functions is to protect 20S from inactivation by oxidative damage, other
functions are to support the final stages of correct folding of proteins, especially
signaling proteins that are involved in cell development and division: substrates include
steroid hormone receptors, kinases and oncogenes Key proteins such as p53, a group of
proteins Hsp90. In addition, Hsp90 also supports proteasome degradation of substrates.

Therefore, molecular chaperones play a vital role in proteostasis and lengthening
of life, but they are known to decrease with age. Interestingly, the number of i20S
increases with age. A 3-6-fold increase in number and significant changes in the ratio of
20S to i120S in rat liver were found in mice; Similar changes were found in the astrocytes,
neurons, and endothelial cells of the hippocampus of an older person (average 70 years
old) compared to a younger control group (average 42 years old). Additionally, with
aging, i20S accumulates in tissues that normally only contain the constitutive form of
20S - post-mitotic aging tissues such as muscles and nerves are particularly affected.
Whether this leads to a change in the preference for nuclear proteasome cleavage or to a
change in activity is still debated. In addition, a general age-related decrease in
proteasome activity has been observed in various tissues: spinal cord, liver, adipose
tissue, heart, brain (cortex and hippocampus), while in other areas such as brainstem or
cerebellum, proteasome activity is not rejected. During the aging process, the 20S and
26S proteasomes have been affected, and in unusually long-lived species such as the
naked mole rat, proteasome activity (both 20S and 26S) is significantly higher, the
amount of 19S regulator increases, and more immune proteasomes were found to be of
comparable size but have a much shorter lifespan compared to mice.
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Although the activity of the proteasome is reduced, the reasons are still debated.
According to some authors, the number of proteasomes found in senescent cells decreases
and the specific activity of the proteasome also decreases - the reasons given are changes
in its composition and / or structure, partly mediated by oxidative damage; in addition, an
increase in oxidative damaged and polyubiquitinated substrate proteins was found.

An age-related decrease in proteasome activity was observed in several different
tissues, such as the rat liver - in peptidylglutamyl hydrolase and in the brain: a decrease
in chymotrypsin-like activity in the cerebral cortex, hippocampus and spinal cord in
12-month-old animals, while no changes were found in the trunk brain or cerebellum,
while an increase in protein oxidation was accompanied by a decrease in proteasome
activity in these areas. In rat muscles, increased regulation of the immune proteasome
and increased oxidation of proteasome subunit oxidation were found. The induction of
19S proteasome activity and proteolysis of polyubiquitinated substrates were also
reduced. In the hindlimbs of 30-month-old Sprague-Dawley rats, the levels of the betal
and beta5 subunits and the 19S regulatory subunits Rpt5 and Rpt6 were tripled, but
proteasome activity was not measured in this study, suggesting that the response to
increased amounts of protein is damaged by oxidation. In contrast, other studies with
F344 rats also showed a significant decrease in proteasomal activity (-30% for
chymotrypsin-like activity) for 20S and 26S, but not a decrease in the amount of
proteasome compared to young rats. In contrast, both a loss of proteasome number and
a loss of proteolytic capacity were found in the hearts of aging rats.

Vitamin E (a-tocopherol) has antioxidant and anti-inflammatory properties and
modulates signaling pathways involved in neurodegeneration and therefore has a
neuroprotective effect and is crucial for normal neurological function. A-Tocotrienol
has been shown to attenuate glutamate-induced activation of arachidonic acid
phospholipase A2 release in mouse hippocampal nerve cells In humans, low levels of
tocopherols and tocotrienols are associated with Alzheimer Disease (AD). and mild
cognitive impairment (MCI). Plasma vitamin E concentrations were significantly
different In patients with AD, MCI and the control group, with higher tocopherols,
tocotrienols and total vitamin E being associated with a decrease in the prevalence of
AD, and the Vitamin E isoforms in patients with MCI or lower AD were healthy things.
The decline in cognitive function over 18 months was less pronounced in older people
who consumed more vitamin E.

Vitamin A (retinol) and its biologically active form, retinoic acid (RA), are
essential for brain development and cognitive functions such as memory by modulating
synaptic plasticity and enhancing neurogenesis. Treatment with vitamin A reduced the
number of senescent cells, p21 expression, and inflammatory signals, and also resulted
in prolonged lifespan in senescent mice. Young rats showed better memory than old
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rats, and adding retinol to old rats improved memory; In addition, a positive correlation
between serum retinol and spatial memory was found in young and old rats. In an aging
rat model, plasma retinol levels were significantly reduced in older animals compared
to young and medium-sized animals. In humans, some studies have shown significant
decreases in plasma vitamins A and E with age, but in contrast, healthy centenarians
had significantly higher amounts of vitamins A and E than younger people, suggesting
a possible role of these vitamins in the population. A meta-analysis showed
significantly lower levels of vitamin A and vitamin E in patients with AD compared to
healthy controls. In a case-control study, plasma vitamin E and p-carotene levels in
patients with AD and multi-infarction dementia and plasma vitamin A concentration
in AD patients were significantly lower than in healthy patients.

Vitamin D, which can be endogenously synthesized from UV-B radiation,
fulfills its function through its biologically active form 1,25 (OH) 2, vitamin Ds. It acts
as a steroid hormone, in the regulation of the immune system, apparently involved in
the regulation of the cell cycle, in the defense against free radicals in the central nervous
system and can therefore play a role in aging and aging. Vitamin D receptor knockout
mice show signs of premature aging. Deficinecy of vitamin D is linked with infertility,
muscle wasting, decreased immune function and osteoporosis and a shorter lifespan.
Vitamin D deficiency, which is particularly common in older adults who are treated at
home or in hospital, has been linked to age-related conditions such as
neurodegenerative disease and cardiovascular disease.

Water-soluble vitamins are also linked to cognitive function. Vitamin B;
(thiamine) plays an important role as a cofactor in several biochemical metabolic
pathways and occurs in particularly high concentrations in the heart, liver, kidneys,
brain and skeletal muscles. Thiamine deficiency is observed in the elderly, and
abnormal thiamine-dependent processes occur in AD. Vitamin B, (riboflavin) is a
cofactor in metabolic redox reactions, amino acid and fat metabolism. In addition,
thanks to its participation in the glutathione redox cycle (as part of glutathione
reductase), it acts as an antioxidant, prevents lipid peroxidation and acts on antioxidant
enzymes. In animal studies, riboflavin deficiency increased lipid peroxidation and
administration of riboflavin reduced MDA and protein carbonyls. In humans, the
plasma consumption of riboflavin and MDA was negatively correlated. Pyridoxine
(vitamin Bg) helps to lower the homocysteine level and thus protects against
cardiovascular diseases. Homocysteine is a non-proteinogenic amino acid that occurs
under normal physiological conditions. It is an important intermediate in protein
synthesis as it accepts a methyl group from methyl tetrahydrofolate (via methionine
synthase, which contains cobalamin) to form methionine. Elevated blood
homocysteine levels are a major risk factor for atherosclerosis and cardiovascular
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disease, as some human studies have shown a clear association between serum
homocysteine and carotid, coronary, and peripheral vascular disease, but the
underlying mechanism remains open.

In addition, pyridoxine has been shown to act as an antioxidant in isolated rat
hepatocytes, inhibiting iron-induced O2 production and thereby preventing lipid
peroxidation, protein oxidation and DNA damage. Rats fed pyridoxine deficiency for
one year developed abnormal gait patterns, but when these rats were given pyridoxine,
they partially recovered.

Tetrahydrofolate (THF), the biologically active form of folate, is involved in the
synthesis of purines and pyrimidines, particularly 1-carbon transfer reactions, and helps
lower the elevated homocysteine levels that come with a decrease in folate and vitamin
B,. It is linked to an increased risk of coronary artery disease. In old rats, memory and
oxidative stress as measured by SOD and catalase activity, glutathione concentration
and MDA were significantly improved in animals injected with folic acid. In another
study, folate deficiency in mice was linked to hearing loss and significant increases in
homocysteine levels. Vitamin Bj, (cobalamin) acts as a cofactor for both
methylmalonyl-CoA mutase and methionine synthase, which is involved in
homocysteine remethylation and the folate cycle. Subsequently, a vitamin B,
deficiency leads to an increase in homocysteine and an altered folate metabolism. In a
post-mortem study of the frontal cortex of the human brain, patients with autism and
schizophrenia showed a decrease in vitamin Bj; levels and a decrease with age.

Vitamin C (ascorbic acid) and dehydroascorbic acid form a redox system that
works as an antioxidant and recycles vitamin E and tetrahydrobiopterin. It is necessary
for the biosynthesis of carnitine and for the synthesis of neurotransmitters. In the
central nervous system, intracellular ascorbate acts as an antioxidant and is necessary
for peptide amidation, myelin formation, and protection against glutamate toxicity.
More amyloid-B plaque deposition was observed in mice with moderate intracellular
vitamin C deficiency. Therefore, it has been suggested that populations at increased
risk for epilepsy and seizures should avoid vitamin C deficiency. Elderly people are
known to consume small amounts of vitamin C, which also decreases with age, and
those who consume the least appear to have the highest death rate from stroke. raised.

Since micronutrients play a key role in cell homeostasis, overall physiological
maintenance, and protection against oxidative stress, they can help prevent or mitigate
harmful age-related changes. Some micronutrients, but not all, have antioxidant properties
which are responsible for their beneficial effects. Antioxidants appear to affect brain
function by reducing ROS-induced damage and stabilizing membranes, are positively
related to improved cognitive function in healthy older people, and decrease in patients with
MCI and AD. Epidemiological studies suggest that people with a high intake of fruits and
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vegetables and therefore a high intake of antioxidants have a lower risk of cardiovascular
disease, AD, and cognitive impairment. Therefore, it is highly recommended that you
follow a varied diet rich in foods rich in antioxidant nutrients throughout your life.

Conclusions. So accumulation of damage is caused, among other things, by
oxidative stress. This condition leads to an excessive attack of oxidants on
biomolecules, which over time leads to the accumulation of damage and promotes the
functional regression of cells, tissues and organisms. If oxidative stress persists, cell
aging is a likely consequence and an important sign of aging. Preventing age-related
diseases with dietary antioxidants seems plausible because one way to prolong life is
to live a healthy lifestyle that includes physical activity and healthy eating. It seems
that a healthy, micronutrient-rich diet is a simple, safe, inexpensive and effective way
to reduce the risk of various age-related diseases. The state of cellular micronutrients
depends only on diet or supplementation; in cell culture, the state depends on the
environment. Research on the effects of different concentrations of micronutrients and
their role in aging cells in young people is rare. For this reason, in this part of the
review, we focus on the role of micronutrients in aging, cognition, and cardiovascular
disease (CVD) in animal and human studies.
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Introduction. Primary hypercholesterolemia (PH) is a metabolic disorder
characterized by elevated serum levels of low-density lipoprotein (LDL) cholesterol.
This lipid disorder is genetically heterogeneous and includes both presumed prevalence
of autosomal dominant familial monogenic hypercholesterolemia (FH) and more
frequent nonfamilial polygenic hypercholesterolemia. Numerous epidemiological
studies have shown a correlation between serum LDL cholesterol levels and
cardiovascular disease (CVD). Because of lifelong exposure to high cholesterol, people
with LH are at a higher risk of developing heart disease even at a relatively young age.
Inhibitors of proprotein convertase subtilisin kexin type 9 (PCSK9) represent a new
group of lipid-lowering drugs that are especially recommended for patients with high-
risk hypercholesterolemia, including patients with primary hypercholesterolemia (PH)
who have been exposed to high and low density lipoproteins. (LDL) Cholesterol levels
In vivo increase the risk of atherosclerosis at a young age. The onset and progression
of arteriosclerosis is strongly influenced by platelet activation. Oxidized LDL affects
platelet activation by interacting with their surface receptors and altering the
composition of their cell membranes. This leads to platelet aggregation, activation of
endothelial cells, development of inflammation and oxidative stress, and accelerated
accumulation of lipids in atherosclerotic plaques. PCSK9 inhibitors reduce platelet
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activation by dramatically lowering LDL levels as well as decreasing platelet activation
by LDL receptors by PCSK9. They also work in synergy with other lipid-lowering and
antithrombotic drugs, including statins, ezetimibe, acetylsalicylic acid, clopidogrel,
and ticagrelor, which potentiate their antiplatelet and anti-LDL effects. In this review,
we summarize the current knowledge about platelet hyperreactivity in PH, the effect
of PCSK9 inhibitors on platelets, and their synergy with other drugs used to treat PH.
Until the early 2000s, long-term lipoprotein apheresis was the only treatment that
improved outcomes in patients with severe FH. PCSK9 was found in several families
and showed the clinical FH phenotype, but no pathogenic DNA variants in the LDLR
or ApoB genes. At the time, only these two genes were known to cause FH, so a new
responsible gene was proposed. Other genetic studies have identified an area on
chromosome 1 that has been associated with this phenotype.

Aim of the research was to study and analyze the peculiarities of PCSK9
inhibitors in the treatment of hypercholesterolemia.

Materials and Methods. The main question of this article was to study and
analyze the peculiarities of PCSK9 inhibitors in the treatment of hypercholesterolemia.
We mainly researched and analyzed PubMed, Web of Sciences, Clinical Key, Tomson
Router, and Google Scholar. Each article was then discussed and a summary of all the
information gathered during the process was provided to facilitate public
understanding. Over the hundred articles were scrutinized to get these results. We
collected all published data to fully examine the effects in a systematic review to define
the study the peculiarities of PCSK9 inhibitors in the treatment of
hypercholesterolemia.

Results and Discussion. Three major genes have been identified as autosomal
dominant causative factors of FH: LDL receptor (LDLR), apolipoprotein B (ApoB),
and proprotein convertase subtilisin-kexin type 9 (PCSK9). There are other rare forms
of SG. These include mutations in the apolipoprotein E (ApoE) gene and the LDL-C1
adapter protein (LDLRAP1). Nonfamilial polygenic hypercholesterolemia involves
single nucleotide polymorphisms (SNPs) in several genes that include both common
genes (LDLR, PCSKQ9) and less common genes such as the seven-pass EGF G-type
receptor 2 LAG gene (CELSR2). ABCG8 and CELSR2 both encode proteins
associated with transmembrane transport and cell receptor-ligand interactions.

PH is associated with increased platelet reactivity. Activated platelets play a key
role in atherosclerotic processes, and the interaction between platelets and oxidized
LDL (oxLDL) influences the formation of atherosclerotic plaques in several ways,
which will be discussed in detail later.

Until the early 2000s, long-term lipoprotein apheresis was the only treatment
that improved outcomes in patients with severe FH. PCSK9 was found in several
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families and showed the clinical FH phenotype, but no pathogenic DNA variants in the
LDLR or ApoB genes. At the time, only these two genes were known to cause FH, so
a new responsible gene was proposed. Other genetic studies have identified an area on
chromosome 1 that has been associated with this phenotype. Finally, in 2003, scientists
discovered that mutations in the PCSK9 gene could cause heart failure in these patients.
Since then, PCSK9 has become the benchmark for several treatments that significantly
reduce the risk of cardiovascular events. Recent results indicate that PCSK?9 inhibitors
can lower LDL-C levels as well as decrease platelet activity. Other pleiotropic effects
of PCSK9 inhibitors, such as anti-atherosclerotic effects, stabilization of
atherosclerotic plaques, antitumor effects, and influence on the course of bacterial
infections. In this review, we focus on the current evidence of platelet hyperreactivity
in PH and the effect of PCSK9 inhibitors on platelets, including the pathophysiology
of atherosclerosis in PH, underlying mechanisms of platelet hyperreactivity in PH, and
antiatherogenic and antiplatelet effects on PCSK9 inhibitors.

Atherosclerosis is a complex process with several stages. First, LDL particles pass
through the endothelium of the arteries and accumulate in the intima or subendothelial
layer. This step is determined by the integrity of the endothelium. Areas with turbulent
blood flow, such as arterial bifurcations, are more vulnerable to this process. Many
genetic factors, oxidative and mechanical stress, elevated serum homocysteine levels,
and infections also contribute to this process. Once in the intima, LDL is oxidized,
causing the expression of various adhesion and chemotactic particles, such as
intercellular adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1
(VCAM-1), platelet and endothelial cell adhesion. molecules (PECAM-1), selectins and
integrins (CD11 / CD18), which leads to the attraction of macrophages to the site. In the
artery wall, macrophages begin to internalize bovine LDL through purging receptors,
eventually becoming foam cells. This exacerbates ongoing inflammation, causing more
cytokines to be produced and released, further promoting the attraction of macrophages.

Expressed mainly in the liver, PCSK9 plays a key regulatory role in lipid
metabolism. When LDLR binds to an LDL particle, the entire complex enters the
endosomal pathway, eventually causing LDL to degrade and release LDLR to the cell
membrane. PCSK9 binds to LDL on the cell surface, causing its internalization and
lysosomal degradation. This mechanism prevents the LDLR from being recycled,
which typically allows a single LDLR particle to handle about 150 LDL particles.

Previous studies have shown that overexpression of PCSKO9 is also regulated by
non-genetic mechanisms. Experimental data show that PCSK?9 is induced by various
inflammatory stimuli such as lipopolysaccharides and zymosan, resulting in a
significant increase in LDL-C levels. In addition, ox-LDL also increases the expression
of PCSK9 by altering inflammatory cytokines such as interleukin (IL) -1a, IL-6 and
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tumor necrosis factor a (TNF-a) in macrophages. This leads to the progression of
atherosclerosis, in which platelets are involved. Interestingly, sSIRNA-mediated PCSK9
knockdown suppresses ox-LDL-induced synthesis of proinflammatory chemokines.
Due to its function in lipid homeostasis, PCSK9 is a highly desirable target for
therapeutic agents. A new class of drugs has recently become available - PCSK9
inhibitors. The three members of this group available to patients in Europe are
alirocumab, evolocumab, and inclusiveran.

Alirokumab and evolocumab are monoclonal antibodies (mAbs) that have been
designed to bind to PCSK9 and thus alter its function. Clinical data show that PCSK9
mADb administration is associated with a decrease in plasma LDL-C levels in patients
with both heterozygous HF and non-family PH. The anti-PCSK9 MADb is administered
subcutaneously. No serious side effects have been reported, but there is a potential
problem with autoantibodies. Both alirocumab and evolocumab are fully human
antibodies and are therefore less likely to cause this reaction. However, several
incidents of this type have been reported (without altering the LDL-C lowering effect).

Indications for use of PCSK9 inhibitors include: PH (heterozygous familial and
nonfamilial) or mixed dyslipidemia, homozygous HF, and established cardiovascular
disease in combination with diet and other lipid-lowering therapies. Although PCSK9
inhibitors and its inclusions have significant potential for lowering cholesterol levels
in these patient populations due to their novelty and high cost, they remain inaccessible
to most patients.

Inclisiran is a relatively new drug approved for use by the European Medicines
Agency in 2020. It is a silent RNA particle (siRNA) that targets the liver's production
of PCSKO. Inclisiran selectively inhibits the expression of specific genes and
catalytically inhibits translation of the complementary target messenger RNA (mMRNA)
by blocking PCSK9 synthesis. Data from clinical trials showed a decrease in the level
of LDL-C compared with placebo in heterozygotes with FH and a decrease in patients
with hypercholesterolemia in general. Unlike monoclonal antibodies, Inclisiran must
be administered twice a year, which is more convenient for patients than injections of
monoclonal antibodies twice a month.

Indications for use of PCSK?9 inhibitors include: PH (heterozygous familial and
nonfamilial) or mixed dyslipidemia, homozygous HF, and established cardiovascular
disease in combination with diet and other lipid-lowering therapies. Although PCSK9
inhibitors and includeran have significant potential for lowering cholesterol levels in
these patient populations due to their novelty and high cost, they remain unaffordable
for most patients.

The complex role of PCSK9 suggests that the effect of PCSK9 inhibition is not
limited to lowering LDL-C, but also affects other aspects of PCSK9 activity such as
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lipid metabolism and platelet function. . In addition, since ox-LDL is a critical factor
In increasing platelet hyperreactivity, anti-LDL treatments also affect platelets. So far,
it has not been established whether PCSKO inhibitors have a direct inhibitory effect on
platelet function or whether this effect is secondary to the potent lipid lowering
potential of PCSK9 inhibitors.

In animal models, administration of 10-dehydroingerdione, which inhibits
PCSK®9, reduced both PSCK9 levels and platelet activation markers such as soluble
CD40 ligand and soluble P-selectin. At the same time, PCSK9 deficiency has been
reported to attenuate thrombosis in mice. Two studies in small groups of patients
treated with PCSK9 inhibitors as monotherapy showed decreased platelet reactivity,
further confirming the antiplatelet effects of PCSK9 inhibitors. No side effects have
been reported on the platelet count in patients receiving Inclisiran. Although the
preliminary results are encouraging, the evidence is still insufficient to draw definitive
conclusions on the mechanisms and extent of action of PCSK9 inhibitors, particularly
as monotherapy. For example, the effects of PCSK9 inhibitors on prostacyclin or
thromboxane A2 concentration and platelet lifespan are still unknown, indicating that
more research is needed to shed light on this topic.

In addition to antiplatelet effects, higher levels of PCSK9 have been shown to
accelerate the development of atherosclerotic plagues and increase the size of necrotic
plague nuclei, independent of lipid changes. PCSK9 not only promotes the internalization
of ox-LDL, both by interacting with LOX-1 and increasing LDL levels, but also sensitizes
cells to ox-LDL, which exacerbates inflammatory processes by Classes. PCSK9 also
stimulates dendritic cell maturation, which in turn can induce proliferation of PCSK9 and
T cells. Treatment with PCSKQ inhibitors has been shown to: reduce foam cell formation;
Suppress the production of pro-inflammatory cytokines, in particular IL-10, IL-6 and
TNF-0, and the activation of pro-inflammatory pathways such as the TLR4 / NF-«xB /
COX-2 pathway; and suppress the migration and proliferation of smooth muscle cells.
PCSK9 inhibitors also reduce serum levels of cytokines associated with endothelial
activation and monocyte / macrophage migration. Human studies have shown that even
short-term therapy with PCSK9 inhibitors improves endothelial function, which is
proportional to the decrease in LDL cholesterol levels.

Statin therapy is the first line treatment for PH. However, despite the high
efficacy of statins, individual response to treatment varies greatly. Even the highest
doses may not meet the blood targets for LDL-C, especially in patients with particularly
high pre-treatment LDL-C levels. If the goal of treatment is not achieved with statins
and ezetimibe, treatment with a PCSK9 inhibitor is recommended. It has been found
that the PCSK9 polymorphism can influence the therapeutic effect of statins. It has also
been suggested that slightly higher pretreatment serum PCSK9 levels may distinguish
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patients who do not respond to dye therapy. In addition, statin treatment was found to
cause a significant increase in plasma PCSK9 concentration. It has been suggested that
this may be the cause of a non-linear relationship between statin dose and a decrease
in LDL-C, when at some point an increase in statin dose has no additional effects on
LDL-C levels. Statins reduce platelet activation and inflammation; however, this effect
Is significantly correlated with lowering LDL cholesterol. In contrast, PCSK9
inhibitors decreased platelet reactivity both directly and through their LDL-lowering
effect. They also help stabilize the atherosclerotic plaque. As a result, the addition of
PCSK®9 inhibitors to statin therapy dramatically improves cardiovascular outcomes
through both lipid-lowering and antiplatelet effects.

Adding ezetimibe to statin therapy may further lower LDL-C levels and improve
endothelial function, but ezetimibe's LDL-lowering effect is less than that of PCSK9
inhibitors. Ezetimibe also significantly reduces the expression of P-selectin and CD40L
on the surface of free platelets; however, this effect was not observed in platelets in
direct contact with endothelial cells.

Ezetimibe targets the microsomal triglyceride transporter protein (MTP) and
NPC1L1, which are activated by the increase in PCSK9 that occurs during both
ezetimibe and statin treatment, and this effect is further enhanced by the simultaneous
use of the two drugs. Thus, ezetimibe and PCSK9 inhibitors work synergistically and
can be considered an adjunct to statin therapy.

Reducing plasma low-density lipoprotein (LDL-C) cholesterol remains the
cornerstone of primary and secondary prevention of cardiovascular disease. However,
the lack of efficacy and side effects means that a significant proportion of patients
cannot achieve acceptable levels of LDL-C with currently available lipid-lowering
drugs. Over the past decade, inhibition of proprotein convertase subtilisin / kexin type
9 (PCSK9) has emerged as a promising therapeutic strategy for reducing the residual
risk of cardiovascular disease. The binding of PCSK9 to the LDL receptor targets the
lysosomal degradation receptor. The realization that inhibition of PCSK9 increases
LDL receptor activity has led to the development of a number of approaches to directly
target PCSK9. Numerous monoclonal antibodies against PCSK9 are currently being
evaluated in phase 3 trials involving different patient populations receiving various
background lipid-lowering therapies. Current data show reductions in LDL-C levels
that can be achieved by inhibition of PCSK?9, independent of disease-modifying statin
therapy. This review explores the most recent evidence and future prospects for the use
of PCSKQ inhibitors for the prevention of cardiovascular disease.

Chronic exposure to elevated LDL-C levels in PH leads to early onset of
atherosclerosis, which is largely influenced by platelet hyperactivation. Thus, platelets
are interesting therapeutic targets, and their activation can be controlled simply by
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lowering blood levels of LDL-C. However, many patients with PH do not achieve their
cholesterol targets with conventional therapies. For these patients, PCSK9 inhibitors are
a promising way to normalize LDL-C levels and reduce platelet-induced oxidative and
inflammatory stress built up over the years. They can also be a valuable addition to
traditional lipid-lowering and antithrombotic treatments, increasing their effectiveness
in many ways. However, it should be noted that PCSK9 inhibitors are relatively new
drugs, and therefore more research is needed to assess their long-term impact on the
development of atherosclerosis and find the most effective treatment strategies.

With a growing database of the safety and efficacy of monoclonal PCSK9
inhibitors, there has been significant momentum in the implementation of this new
pharmacotherapeutic paradigm in clinical practice. However, it remains to be assessed
whether inhibition of PCSK9 has cardiovascular benefits in patients with primary
hypercholesterolemia. Indeed, three large phase I11 anti-PCSK9 monoclonal antibodies
are currently underway that offer comprehensive information on their use in preventing
cardiovascular events and improving clinical outcomes: the Evolocumab Evaluation
Program and the ODYSSEY Alirocumab Evaluation Program. It will undoubtedly
provide better information on the safety and efficacy of PCSK9 inhibition, especially
with regard to effects beyond statin therapy. Although the PCSK9 locus is
polymorphic, no evidence has yet emerged that routine genetic testing predicts the
response to PCSKY9 inhibition in patients with primary hypercholesterolemia. In HoFH
patients, there is evidence for a differential response to PCSK9 inhibition depending
on the specific underlying genetic mutation (s). Evolocumab has been shown to reduce
LDL-C only in patients with residual LDL receptor function, but not in patients with
negative receptors. Stratification of patients with HF by fibroblast culture or
pharmacogenetic tests (which many candidates may have undergone as part of the HF
diagnosis) may personalize the prognosis of the response to PCSK9 inhibition.

Conclusions. The PCSK9 polymorphism has been found to influence the
therapeutic effect of statins. It has also been suggested that slightly higher pretreatment
serum PCSK9 levels may distinguish patients who do not respond to dye therapy. In
addition, statin therapy was found to cause a significant increase in plasma PCSK9
concentration. It has been suggested that this may be the cause of a non-linear relationship
between statin dose and a decrease in LDL-C, when at some point an increase in statin
dose has no additional effects on LDL-C levels. Adding ezetimibe to statin therapy may
further lower LDL-C levels and improve endothelial function, but ezetimibe's LDL-
lowering effect is less than that of PCSK?9 inhibitors. Ezetimibe also significantly reduces
the expression of P-selectin and CD40L on the surface of free platelets; however, this
effect was not observed in platelets in direct contact with endothelial cells.
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Introduction. Due to its high prevalence and long, often asymptomatic incubation
periods, severe acute respiratory syndrome Coronavirus-2 (SARS-CoV-2) has infected
millions of people worldwide, causing the disease pandemic. coronavirus 2019 (COVID-
19). Despite the recent approval of the antiviral drug remdesivir and the authorization for
the emergency use of monoclonal antibodies against protein S, bamlanivimab and
casirimab / imdevimab, effective and safe COVID-19 vaccines are still desperately needed
to not only prevent its spread. but also to prevent it. restore social and economic activity
through mass vaccination. The recent emergency use of Pfizer and BioNTech mRNA
vaccine may provide a way forward, but long-term immunity monitoring is still needed
and various candidates are still in development. As knowledge about the pathogenesis of
SARS-CoV-2 and interactions with the immune system continues to develop, various
candidate drugs are being studied and tested in clinical trials. Potential vaccines and
therapies for COVID-19 include reused drugs, monoclonal antibodies, antiviral and
antigenic proteins, peptides and genetically modified viruses. This article examines the
virology and immunology of SARS-CoV-2, treatments for COVID-19, alternatives to
vaccines, principles and design considerations in developing a COVID-19 vaccine, as well
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as the prospects and role of vaccine carriers in addressing the unique immunopathological
challenges associated with the disease. An intense search for an effective drug against
SARS-CoV-2 has not led to any groundbreaking candidates. Drugs such as
hydroxychloroquine and remdesivir have been recommended as desperate measures based
on conflicting and inconclusive studies and have largely failed to address the pandemic.
As the number of COVID-19 patients continues to increase, the identification, evaluation
and interpretation of the immune response to SARS-CoV-2 infection becomes important.
Several candidate vaccines are in development, but safe and effective COVID-19 vaccines
are urgently needed to address escalating cases and deaths around the world. These
candidate vaccines must be produced as soon as possible and made available to all
countries and populations affected by the pandemic at an affordable cost. The vaccine has
the ability to induce herd immunity in society, which can reduce the incidence of the
disease, block transmission, and reduce the social and economic burden of the disease.
Additionally, SARS-CoV-2 is far more deadly than chickenpox or influenza viruses and
has been shown to have long-term effects on the lungs, heart, and central nervous system
that are still not fully understood. The vaccine is extremely necessary not only for
individual health care, but also for obtaining collective immunity, in which at least 70%
of the entire population must be vaccinated. Unfortunately, the immune response to a
pathogen is often heterogeneous and varies from person to person depending on age,
environment, and underlying health conditions. While vaccines that effectively elicit
specific and controlled responses can help achieve herd immunity, the likelihood of
SARS-CoV-2 infections and re-infections requires therapeutic interventions and
combination therapy. Preventive vaccination is the safest and cheapest way to prevent
COVID-19 disease and death, and the best way to address future options. The CDC
annually monitors circulating strains of the influenza virus and adjusts protocols to reflect
the results of preparing vaccines against the most common strains next year. A similar
global strategy is needed to prevent or minimize the prevalence of COVID-19 and future
variants of SARS-CoV-2,

Aim of the research was to study and analyzed the specificities of molecular,
cellular and biological mechanism of action covid-19 vaccines and their
pharmacotherapeutic perspectives in general.

Materials and Methods. The main question of this article was to study and
analyze the specificities of molecular, cellular and biological mechanism of action
covid-19 vaccines and their pharmacotherapeutic perspectives in general. We mainly
researched and analyzed PubMed, Web of Sciences, Clinical Key, Tomson Router, and
Google Scholar. Each article was then discussed and a summary of all the information
gathered during the process was provided to facilitate public understanding. Over the
hundred articles were scrutinized to get these results. We collected all published data
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to fully examine the effects in a systematic review to define the study the specificities
of molecular, cellular and biological mechanism of action covid-19 vaccines and their
pharmacotherapeutic perspectives in general.

Results and Discussion. COVID-19 vaccines come in three broadly classified
forms of molecular, proprietary, and cellular vaccines that share the same goal of
strengthening the immune system against SARS-CoV-2 to form memory cells.
Molecular vaccines use whole proteins, fragmented peptides, or whole viruses and
elicit an immune response using antigen presenting cells (APCs) such as DC. In
particular, DCs play a vital role in capturing molecules, fragmenting them into smaller
peptides, and presenting antigenic peptides to their MHC I and Il (or HLA in humans)
to trigger T cells, allowing cellular and humoral immunity to be initiated against the
virus. Antigen presentation by MHC | as well as co-stimulatory surface molecules such
as CD80 and CD86 on DC leads to the activation of CD8 + T cells. Antigen
presentation by MHC 11 triggers CD4 + T cells, which can stimulate B cells to produce
neutralizing antibodies against the pathogen and further promote CTL activation. Virus
and virus-infected cells are quickly recognized and removed by activated immunity,
effectively initiated by APC and in conjunction with T cells and other immune cells.

Most viral vaccines are primarily aimed at eliciting an antibody-mediated
Immune response, and emerging data on T-cell immunity in COVID-19 patients may
guide the development of strategies for effective protection against SARS-CoV-2. CD4
+ T and CD8 + memory T cells primed against S, N and M proteins were found in
100% and 70% of recovered COVID-19 patients, respectively, while DC immunization
demonstrating the SARS-CoV peptide generated higher specific for T cells CD4 + and
CD8 + and increased overall survival. Although T cells are important for effective
vaccination, several SARS-CoV vaccines have shown enhanced immunopathological
traits rather than protection, requiring further research on T cell mediated immunity
through vaccination. COVID-109.

The response of neutralizing antibodies against the S and N proteins of SARS-CoV-
2 was detected in most patients within 3 weeks. However, recent research has shown that
CD4 + T cells in healthy people who have not been exposed to SARS-CoV-2 also
recognize the SARS-CoV-2 proteins, raising concerns about preexisting immunity that
may contribute to antibody-dependent enhancement (ADE ), thereby reducing B cell
stimulation. ADE represents a potential challenge in developing an effective vaccine
against COVID-19, in particular by enhancing immunity mediated by COVID-19. T cells.
When ferrets were vaccinated with a modified Ankara vaccinia (MVA) vaccine that
expressed the SARS-CoV S protein, increased viral infection was observed in association
with ADE, as well as S protein antibodies and induced lung damage.
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On December 2, 2020, the United Kingdom (UK) became the first country to
approve the COVID-19 vaccine, BNT162, developed by Pfizer and BioNTech through
an Emergency Use Authorization (EUA). On December 31, 2020, WHO approved
BNT162 for emergency use to facilitate production and distribution worldwide. Similar
EUA processes have been adapted by several countries, including the United States,
Canada, Russia, China and India, to approve various candidates for the COVID-19
vaccine (CVC), and the list is constantly growing. A total of 238 candidate vaccines are
in various stages of development, of which 176 are in preclinical development, 64 are in
clinical development and have been approved in accordance with the EUA in different
countries. Despite the deployment of these vaccines under the EUA, several issues need
to be addressed. How are these vaccines being developed so quickly? Are these vaccines
safe and effective? How long will the effectiveness last? What are the potential threats?
What problems? Are they effective against the evolution of viral strains? In this review,
we will discuss and highlight EUA approved vaccines and vaccines that have entered
clinical trials phase 111 and have demonstrated the potential for approval.

Vaccine development involves the use of the microorganisms responsible for the
disease in killed or weakened form, or involves the use of toxins from microorganisms
or surface proteins. Vaccines are administered orally, by injection, or through the nose
to stimulate the immune system against foreign bodies.

During the development of immunity, the body produces antibodies against
certain microorganisms, which create a defense mechanism. When a person is later
confronted with the same microorganisms, the antibodies produced by the body in
response to the antigens of the microorganisms alert the person to the disease caused
by that microorganism, or reduce the severity of the disease. Vaccines are generally
considered the most cost-effective health interventions.

There are various types of vaccines, including live attenuated vaccines,
inactivated vaccines, protein-based vaccines, nucleic acid vaccines, and viral vector
vaccines. Each type of vaccine has a delicate structure, advantages and disadvantages
in terms of immunogenicity, safety, ease of use, and efficacy.

Live attenuated vaccines are viruses that are weakened by passage through
animal or human cells until the genome mutates and becomes unable to cause disease.
The attenuated virus replicates as a natural infection and elicits strong immune
responses in T and B lymphocytes. Live attenuated vaccines have the inherent ability
to induce Toll-like receptors (TLRs) such as TLR 3, TLR 7/8, and TLR 9 of the innate
immune system. which includes B cells, CD4 and CD8 T cells. They can be obtained
from "cold adapted" viral strains, reassortment and reverse genetics; and can be
inexpensive and fast. With these vaccines, herd immunity can be achieved in the
community. Extensive additional tests are needed to confirm their safety and
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effectiveness. There is also the possibility of mutations during viral replication, which
can lead to the formation of recombinants after vaccination.

Inactivated vaccines: These are inactivated viruses created using formaldehyde
or heat. They do not have a living component of viral particles. They are non-infectious,
stable and safe vaccines compared to live attenuated vaccines. These vaccines can be
lyophilized and do not require the cold chain to distribute. Such vaccines do not
replicate and have suboptimal immune responses. They can be used with adjuvants to
enhance their immunogenicity. Because large quantities of virus need to be processed
while maintaining their integrity, there is a risk of an asymmetric Th2 cell response
(antibody-dependent enhancement, ADE). Some examples of inactivated vaccines
include hepatitis A and rabies. An example of such a vaccine to mitigate the effects of
COVID-19 is PiCoVacc from Sinovac Biotech.

Protein-based vaccines are modern antigenic component proteins (S) created in
vitro. They do not contain the living component of the viral particle. They are
considered safe and have fewer side effects. They show a weak immune response and
therefore require multiple doses and adjuvants. Even the memory of future answers is
questionable. Protein S SARS-CoV-2 is the most suitable antigen for the induction of
neutralizing antibodies against the pathogen. One example of such a vaccine to
attenuate COVID-19 is NVX-CoV2373 from Novavax.

Virus-like particles are empty viral envelopes with no genetic material. They are
considered safe, elicit a strong immune response, and are difficult to manufacture. An
example of such a vaccine to attenuate COVID-19 is the triple antigen vaccine from
Premas Biotech.

Nucleic Acid Vaccines: Next Generation Vaccines - These vaccines are made
by injecting the DNA encoding the pathogen antigen into a plasmid (SARS-CoV-2
antigenic components such as spike protein). They are considered safe and do not cause
disease. These types of vaccines have not been tested in practice. When used alone,
they can cause adverse events (AEs). These vaccines are highly immunogenic; generate
a high titer of neutralizing antibodies when administered with an inactivated vaccine.
An electroporation device is required to administer these vaccines.

RNA vaccines are lipid-coated SARS-CoV-2 mRNAs expressing a spike
protein. They are considered safe and cannot cause disease, but they can cause ADEs
and have not been proven in practice. Examples of such vaccines to mitigate the effects
of COVID-19 are Moderna mRNA-1273; and BNT162 (al, bl, b2, c2) from
BioNTech/Fosun Pharma/Pfizer.

Viral vector vaccines. Recombinant DNA technology is used to create these
vaccines. The DNA encoding the pathogenic antigen is inserted into bacterial or viral
vectors. These bacteria or viral vectors then express the antigen in these cells. The
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antigens are collected and then purified from bacteria or viral vectors. Viral vector
vaccines may or may not replicate.

Replication. An unrelated virus, such as measles virus or adenovirus, is
genetically engineered to encode the gene of interest. They are considered safe and
capable of eliciting a strong T and B cell response. Some examples of such vaccines
include hepatitis B, HPV, and pertussis.

Non-replication - An unrelated virus such as measles or adenovirus (with an
Inactive gene) is genetically engineered to encode the gene of interest. They are
considered safe and require booster doses to induce long-term immunity. These types
of vaccines are not yet licensed. Examples of such vaccines to mitigate the effects of
COVID-19 are Ad5-nCoV from CanSino Biological Inc./Beijing Biotechnology
Institute; and ChAdOx-nCoV-19 by the University of Oxford.

The efficacy of the vaccine is described as the protection afforded by the
immunization of a specific population. It includes both direct (vaccine-induced) and
indirect (population-related) protection. The effectiveness of a vaccine is proportional
to its effectiveness, but also depends on vaccine coverage, access to health centers,
associated costs and other factors not directly related to the vaccine. The question is,
how effective is the vaccine to be considered immunogenic? Although more research
IS needed, preliminary studies have shown that> 70% efficacy is desirable in
eradicating the infection. A prophylactic vaccine with <70% efficacy will continue to
have serious effects and may help eradicate the virus if appropriate social distancing
measures are taken. VVaccines that are less than 70% effective may shorten the duration
of infection. Another study with simulation experiments showed that vaccine efficacy
must be at least 60% for 100% vaccination coverage to avoid a pandemic. The vaccine
efficacy threshold increases to 70% when coverage drops to 75%.

All candidate vaccines require phase Il clinical trials to demonstrate their efficacy
and safety in a wider population. In addition, most vaccine candidates currently in clinical
trials are administered intramuscularly. Although this route of administration elicits a strong
IgG response that is believed to protect the lower respiratory tract, unlike natural infection,
it does not initiate the IgA secretory responses required to protect the upper respiratory tract.
Thus, most vaccines provide protection against lower respiratory tract infection and do not
induce sterilizing immunity in the upper respiratory tract. This can provide protection
against symptomatic diseases, but it can still allow the virus to spread among the infected
person. Thus, a vaccine that could induce sterilizing immunity in the upper respiratory tract
would be preferable to stop the spread of the virus. Live attenuated vaccines or viral vectors
that can be administered intranasally are also likely to result in a strong mucosal immune
response as well as an 1gG response. Unfortunately, very few vaccines suitable for intranasal
administration are under development, and none have yet been clinically tested.
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The next ethical question is: How will the vaccine affect older adults who are at
increased risk of COVID-19? According to inactivated Sinovac vaccine and Pfizer mMRNA
vaccine, the effect of the vaccine in older people is less than in younger people. Thus, there
Is a need for a different vaccine formulation or booster dose to improve immune responses
in the elderly. Children usually show increased reactogenicity compared to adults. Because
many CVCs have quite serious side effects, children may need low-dose vaccines,
especially against AdV and mRNA. Pfizer considered this approach and therefore reduced
the reactogenicity of its mMRNA vaccine in the elderly, making it suitable for children.

The unique and unexpected pathological and epidemiological nature of COVID-
19 requires an unprecedented investment of effort and resources, especially in the
development of effective and safe vaccines. Previous clinical experience with SARS-
CoV and MERS-CoV remains limited to ensure rapid global availability of COVID-19
vaccines, which has been offset and overcome by global collaboration and competition
between the pharmaceutical industry and the research community, starting with
historically rapid clinical trials. tests. To achieve high titer of neutralizing antibodies and
cellular immunity, potent antigens must be formulated in vaccine carriers designed not
only to deliver payloads to target cells with appropriate stimulation, but also to address
specific COVID-19 vaccination problems such as long-term urgent vaccination.
Immunity and avoidance of cytokine storms. A large library of nanomaterials, originally
designed to deliver peptides, proteins, nucleic acids, viruses and cells, promises to meet
the demands of COVID-19 vaccines. COVID-19 is a huge scientific, clinical and social
challenge that must be overcome with innovative vaccines.

The increased risk of getting inactivated vaccine candidate (VAERD) should
also be considered. Higher amounts of antibodies are unable to neutralize the virus at
high viral loads, resulting in VAERD. Additionally, ADE has been observed with other
coronaviruses, including MERS-CoV and SARS-CoV, and may pose a risk for
cardiovascular disease. ADE occurs when antibodies bind to a virus and the resulting
antibody-virus complex facilitates the entry of the virus by the host's macrophages
instead of neutralizing the virus. However, where there is an urgent need for CVC
around the world, concern and assessment of these risks should not prevent the release
of safe and effective vaccines to the public.

Conclusions. The unique and unexpected pathological and epidemiological
nature of COVID-19 requires unprecedented efforts and resources, especially to
develop effective and safe vaccines. Previous clinical experience with SARS-CoV and
MERS-CoV is still limited to ensure rapid availability of COVID-19 vaccines
worldwide, which has been balanced and overcome by global collaboration and
competition between the pharmaceutical industry and community trials. To generate
neutralizing antibodies with high titers and cellular immunity, potent antigens must be
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formulated in vaccine carriers that not only deliver a payload to target cells when
stimulated, but also address problems such as long-term vaccination. Immunity and
prevention of cytokine storms. An extensive library of nanomaterials, originally
developed to generate peptides, proteins, nucleic acids, viruses and cells, promises to
meet the demands of COVID-19 vaccines. COVID-19 is a serious scientific, clinical
and social problem in which innovative vaccines play a critical role.

BIIJIUB BOJAHOI'O EKCTPAKTY JIMCTSA AKOHA
(SMALLANTHUS SONCHIFOLIUS) HA JINITHAM MPO®LJIb IIIYPIB 3
EKCIIEPUMEHTAJIBHUM METABOJIITYHUM CUHIPOMOM
Herpun T.C., Ilucanuun O.B., Haranescbka M.P., Cudipna H.O.
JIbBIBCHKHMIA HalllOHATBHUM yHIBEpCUTET iMeH1 IBana ®panka, JIbBiB, YKpaiHa
eurusvermeer@gmail.com

Beryn. MertaGonmiunuii cuaapom (MC) — 1€ KOMIUIEKCHUW CTaH OpraHizmy
JIOJMHU, 10 BU3HAYAETHCS HASABHICTIO TMAaTOICHETHMYHO B3a€EMOIIOB’S3aHUX
MeTa0OIIYHUX PO3JaJiB BYIVIEBOJAHOrO 1 JimigHoro oOwmiHiB. Takuii craH
XapaKTepPU3y€eThCs TMOPYIICHHSIM TOJEPAHTHOCTI /O TJIIOKO3W y TIOEJHAHHI 3
riNEpIHCYJIHEMIEI0, MIJBUILICHHSIM PpIBHS TPUIJILEPHUIIB, 3HWKEHHSIM PIBHSA
JNONpoTEiHIB BUCOKOI MmuibHOCTI (HDL), 3pocTanHs piBHS JINONPOTEIHIB HU3BKOT
nribHOCTI (LDL), aGnoMiHambHUM OXHUPIHHSAM Ta apTepialibHOIO TIMEpPTeH3i€0. Y
nanieHTiB 3 MC 3pocTae pu3UMK PO3BUTKY CEpLEBO-CYJUHHHUX 3aXBOPIOBaHb Ta
IykpoBoro niadery. 3a manumu MikHapoaHoi Qenepariii aiadeTy MOMIMPEHICTH
MeTaboJIIYHOTO CUHAPOMY Y €Bporii cTaHOBUTH 41% y 4omnoBikiB Ta 38% y JKIHOK.

MeToro aocJizkeHHs 0yJI0 JOCHIIUTHA BIUIMB BOJHOTO €KCTPAKTY JHUCTS SKOHA
Ha JINAHUN npo@ b KPOBI UIYPiB 3a META0OIIYHOTO CUHIPOMY.

Marepianu ta meroau. JlJisi TOCTIPKEHHSI BUKOPUCTOBYBAJIM JIUCTS SIKOHA, 3
SKUX BUTOTOBJISTA BOJHUM €KCTPAKT ILISIXOM Mareparlii, skuid 3rojioM (QpuibTpyBaiu
Ta yrnaproBaiH y BakyyMi. Boguuii ekcTpakT BBOAWIM TBApUHAM PEI 0S MpOoTsIroM 7 Ta
14 ni6 3a pomomororo 30HAa y go031 500 Mr/kr macu Tina TBapuHu. B
EKCIIEPUMEHTAILHUX  JOCIIKECHHSX BUKOPUCTOBYBAIM Taki TPyHH TBapHH:
KOHTPOJIbHI TBapWHU; TBApWHH 3 eKcriepuMeHTaabHuM MC; tBapuau 3 MC, sikuMm
nporsarom 7 mi6 M+Y') ta 14 ni6 (M+Y'%) Beogunu sxona. Jlimiguuit npogins
aHaii3yBajM 3a AornoMoror Hadopis "duricit-/liarHocTuka".

Pe3yabraTu Ta 00roBopeHHsi. BBeJeHHS €KCTpakTy SIKOHY TBapuHam 3 MC
3yMOBIIFOBAJIO 3HUKEHHS KOHIEHTpawii Tpurminepunis Ha 20,14% (M+Y7) ta 50,57%
(M+Y!) Ta komnenrpauii xomecrepony nHa 13,22% (M+Y') ta 24,3% (M+Y!).
3acToCyBaHHS JOCHIKYBAHOTO E€KCTPAaKTy 3YMOBJIIOBAJIO 3HM)KEHHSI KOHIICHTpAIlil
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LDL na 12,27% (M+Y") ta 21,55% (M+Y*), na doni 3pocranns konuenrpanii HDL
Ha 12,82% (M+Y") ta 29,21% (M+Y**) y nopisrsani 3 MC.

BucnoBku. BcTaHoBieHI 3MiHM CBig4aTh, IO JUCTS SKOHA € PETYIATOPOM
OOMIHY JIMiJIIB Ta BOJIOJII€ aHTHATEPOTEHHUMHU BIIACTUBOCTSIMH 1 € TIEPCIIEKTUBHOIO
CHUPOBUHOIO ISl BUPOOHHUITBA PI3HOMAHITHUX JIIKapChKUX 3ac00IB Ta XapyOBHX
KOHIEHTPATIB U1 €()EeKTUBHOTO JIKyBaHHSI METa0O0JIIYHOTO CUHAPOMY.

IN SILICO: COMPUTER MODELING
AS AWAY TO STUDY BIOLOGICAL SYSTEMS
Otchenashenko O.O.
Government Institution «L.T. Malaya Therapy National Institute of NAMSU»,
Kharkiv, Ukraine
Alenaotcenasenko23@gmail.com

Introduction. Since, the «genomic era» (sequencing of whole genomes) and «post-
genomic era» (transcriptomics, proteomics, and metabolomics) are now generating huge
datasets, describing the complexity of living systems at the molecular level, adequate
theoretical and technological tools are required to understand this complexity.

In systems biology, complex interactions within biological systems are studied
in a holistic manner through in silico reconstruction of cellular pathways and
mathematical modeling. Historically systems biology has been studied using a bottom-
up approach, where knowledge of a system was comprehensively captured in a
mathematical model, which could then be used to simulate biological behavior.

Aim. Describe some of the key aspects of the model building process and
analyze what problems in medicine and biology can be solved by computer simulation.

Materials and Methods. Scientific sources were searched for by searching several
electronic bibliographic databases, including PubMed, the Cochrane Library. The
literature search algorithm was based on the use of MeSH terms: «in silico», «computer
simulations», «computerized models», «modeling of biological systems». The search
language was English, there were no restrictions on the search for scientific publications.

Results and Discussion. Models are used to predict the values of variables and to
conduct computer experiments. By analogy with experiments in vivo and in vitro, biological
experiments performed on a computer became known as in silico (computer experiment).
During the in silico experiment, changes in the real system are simulated in vivo.

Understanding complex pathologies to design new curative treatments with a
rationale approach is one of the most important challenges in XXI century
pharmacology. Most morbidity and mortality in industrialised countries is associated
with multifactorial diseases, such as cancer, cardiovascular, neurological and
autoimmune disease. In all of these cases, the identification and validation of novel,
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more effective treatment strategies are required During the last twenty years, an
enormous amount of data was collected on different molecular, cellular and
physiological aspects of these diseases.

An increasing number of success stories demonstrate that computational models
have much to offer to biologists, from surveying cellular development and exploring
signaling pathways and genetic circuits to investigating potential treatments for cancer.
However, modeling is not yet part of the mainstream of biological practice, even in
fields such as synthetic biology that aim to embrace an engineering approach to
manipulating biological complexity.

Dynamic modelling of signaling networks provides mechanistic insights of
cellular regulation by identifying systems-level emergent properties — that is, properties
that arise from network components and their directional interactions — and it helps to
discover drug targets and to understand drug action.

Dynamic models are constructed in three steps:

1) The definition of the biological system to be modelled.

2) The definition of the rules that describe the relationships between the elements
of the system.

3) The determination of the parameters of the model.

For example, in a model of fat metabolism, a decrease in ATP concentration at
an initial point in time may mimic starvation or stress.

In silico experiments are performed using installed programs (MATLAB,
SciLab, GNU Octave) or online tools (Octave Online, JWS).

There are specialized programs for simulation of cellular processes (VCell,
CellDesigner), physiological processes (PhysioDesigner), processes in ecosystems
(Ecopath & EcoSim).

A distant but very attractive prospect of systems biology is the creation of
computer simulations of whole organisms and superorganisms. This will require a lot
of computer power, which at this level of technology has not yet been achieved. So far,
only a greatly simplified model of Mycoplasma genitalium has been created, the
microorganism with the smallest genome of all free-living microorganisms.

Such models will allow to solve the following tasks:

1) predict the effectiveness and toxicity of potential drugs before the start of
expensive and lengthy preclinical and clinical trials;

2) exclude potentially problematic drugs from testing in the early stages of
development;

3) provide for new uses of already known drugs;

4) develop combinations of drugs that will increase the effectiveness and reduce
toxicity or side effects;

5) identify groups of people with a greater or lesser probability of a positive
reaction to drugs;

121



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

6) personalize drug therapy depending on the patient's genotype.

Conclusions. Mathematical models that predict the complex dynamic behavior
of cellular networks are fundamental in systems biology and provide an important basis
for biomedical and biotechnological applications.

JAUHAMIKA OKCUJAHTHO-AHTUOKCUJAHTHUX MPOLECIB Y
MMPAHIBHUKIB BO «<KAITPOJJAKTAM» I[IPU TPUBAJIOMY BIIJVINBI
BAT'ATOKOMITOHEHTHUX OPTAHIYHUX CYMIIIEA
Cipenko O.B., Kyuepenko E.O., Kopon O.I'., Boiiko JI.T.,

I'nymenko A.B., beasiesa 10.B.

XapKiBChbKa MEIMYHA aKaJIeMisl MiCJISIUITIOMHOL OCBITH, XapKiB, YKpaiHa
kld@gmail.com

Beryn. JloHO3070r14Ha OLIHKA CTaHy 370pOB’S JIIOJMHU B yMOBaxX 3HAYHOIO
AQHTPOIIOT€HHOIO HABAHTAXXCHHS, BUKOPUCTAHHS MOHUTOPUHIOBUX OlOXIMIYHHUX
MOKA3HUKIB Ta CBOE€YACHA KOPEKIIiA MPEMOPOITHUX CTaHIB € aKTYaJIbHOIO JUIS CYy4acHOT
MPEBEHTUBHOI MEIUIIMHU. BimomMo, M0 MpU KOHTAKTI 3 XIMIYHMMH TOKCHUKAaHTaMU,
KCEHOO10TMKAMH 3a3HA0Th MOPYIIEHb META0O0I14HI POLIECH B OPTraHi3Mi, y TOMY YHCIII,
aKTUBYETHCSI TIEPEKMCHE OKMCHEHHS JIIMiIiB, IO IPU3BOIUTH A0 MOPYIICHHS CTPYKTYpHU
Ta (PyHKIIT KIITUHHOI MEMOpaHH, a y NOJaJIbIIOMY 1 3MIH ONITUMAIbHOI (PYHKIII1 TKAHUH
Ta oprasiB. Bigomi 610XiMiuH1 1a00paTOpHI MOKA3HUKH, TUHAMIKA SKUX BiI3EPKATIOE
XapakTep MeTa0OoJIYHUX MPOLIECIB MPH MATOJIOTTYHOMY Tpolieci abo All MIKIITUBUX
pedoBuH. Tak, ananinaminotpancdepasza (AnT) € BHYTPIITHBOKIITUHHUM (DEPMEHTOM,
KOHIIEHTpAIli SKOTO Yy KPOBI 3pOCTa€ MPU TMOIIKOKEHHI ab0 pyHHYBaHHI KIITHHH
BHACIIJIOK Jii aKTUBHUX (OPM KHUCHIO Ta TMEPEKUCHOTO OKUCHEHHS JIMiIiB.
AHTUOKCUIAHTHY CHUCTEMY JO3BOJISIE OIIHUTH AaKTHBHICTh TakKUX (PEPMEHTIB, SIK
IJIyTaTIOHNEPOKCHIA3M 1 Karaja3u, sKi 3a0e3MeuyroTh MEePEeTBOPEHHS HaJJIMIIKIB
MEPEKUCY BOJHIO Y O€3MEUHI JUIs OpraHi3My CIIOTYKH.

Mera pocaimkennsi. OIiliHKa BIUTMBY 0araTOKOMIIOHEHTHUX OPTaHIYHUX
cymimer (BKOC), cuHTe30BaHWX Ha OCHOBI TJIIKOJIIB. Ha CTaH OKCHUJAHTHO-
AHTUOKCUJAHTHOI CUCTEMHU TMPAIlIBHUKIB BUPOOHUIITBA JAaHUX PEUOBUH MUISTXOM
JOCJIIPKEHHST aKTUBHOCTI KJIFOYOBUX (DEPMEHTIB JaHOT CUCTEMH.

Marepiaim Ta meromm. bynmu oOctexxeHi 82 amapaTHUKa BHUPOOHHUYOTO
o0’ennanHs «Kamponakrtam», M. J[3e€pKUHCBK, sIKI 0€3M0cepeIHhO KOHTaKTyBalld Y
1exXy 3 XIMIYHUMU OpraHiyHuMH pedoBuHamu. KonTposmem Oymna rpyma 3 57
iHKeHepHO-TexHIuHuX  mpariBHukiB  (ITII), ski He Maliu KOHTaKTy 3
0araTOKOMIIOHEHTHUMHU OpPraHIYHUMHU CyMilIaMu. Y BEHO3HIH KpOBI POOITHHKIB
BU3HavYad KoHIeHTpalito AcAT, AnAT, riyTaTiOHIEPOKCHAA3U 3 BUKOPUCTAHHSIM
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HamiBaBTOMaTHYHOTrO aHamizatopa PF-901 ¢ipmu Labsystem (®iansumis) 3a
THCTPYKII€I0 A0 mpuiaay. AKTUBHICTH cynepokcumaucmyTtazu (COJl) ta karanasu
peeCTpyBaI 3a 3araIbHONPUUHATAMU METOJIaMH, 3HAYCHHS BHPAXKAId y MKKAT/J.
CratuctuyHa o00poOKa OTPpUMaHUX JAHUX TMPOBEJACHA 3 BUKOPUCTAHHSIM
koMI1 1otepHoi nporpamu SPSS (Bepcis 19).

Pe3yabTaTu Ta 06roBopeHnsi. OTpuMaHi pe3ynbTaTH JO3BOJSUIA TPUITYCTUTH
HasBHICTh Y BKOC wMeMOpaHOTpONMHUX BIACTHBOCTEH, IO MiATBEPHKYBaiIOCs
3poctanHsM akTuBHOCTI AT Ta AcT y KpoBi npaliBHUKIB BUpoOHMIITBA (Tad. 1).

Tabnuysa 1
JluHamika akTUBHOCTI (pepMeHTiB y npariBHuKiB BO «Kamponakram» (Me (25; 75))

[Toxa3Huku Amapataukn, N=82 ITP, n=57

0,93 (0,89;0,96)
U =0,000 .
AnT, MKKaT/n 2= -10,01 0,49 (0,45; 0,52)
p<0,001
0,59 (0,54;0,63)
U =0,000 .

AcT, Mxxat/n 2= -10,01 0,31 (0,28; 0,33)
p<0,001
16 (13;19)

U=305 .
COJI, MO/mr HB 2= 989 30 (28; 31)
p<0,001
185 (121; 290)
U= 528 .
Karamnasza, MO/mr HB = 775 421 (304; 522)
p<0,001
105 (90;126)
U=1026
z=-5,62
Hs p<0,001

I'myTatioHnepokcuaasa,
152 (121; 180)

HMOJIb BiJH. TJIYT./XB. B T

Crnocrepiranu 3poctanHs aktuBHOCTI AT ta AcT y cepennbomy y 1,9 pasu
(p<0,001) y mopiBHSHHI 3 MOKa3HUKAMH T'PYIH KOHTPOJIO. AKTHBHICTH KIHOYOBHX
(bepMeHTIB aHTHOKCUJAHTHOI'O 3aXUCTy y anapaTHUKIB OyJia 3HAYHO MEHIIO0, HIK Y
rpymi ITIT: COJ] — na 46,7% (p<0,001), karana3u y kpoBi — Ha 56,1% (p<0,001),
riyTationnepokcuaazu — Ha 30,9% (p<0,001). 3pocTaHHsS aKTUBHOCTI TpaHCaMiHA3 Yy
kpoBi mnpauiBHukiB BO  «Kanponaktam» migTBepAKyBajJo MEMOpPaHOTPOIIHI
BrnactuBocti 'y BKOC wuyepe3 30aTHICTP CTUMYJIIOBATH OKCHUIAHTHY CHUCTEMY,
MPOAYKITIIO aKTUBHUX ()OPM KUCHIO Ta CTUMYJISIIIIO MTEPEKUCHOTO OKMCHEHHS JIIITIIIB.
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[Toxa3HUKM aHTHOKCUJIAHTHOI CUCTEMH, Y TOM K€ yac, OyJu BIpOTIHO HUXKYE, HIXK Y
rpymi [TII, mo Morjo CBiAYMTH MPO BUYEPIaHHS adanTallliHUX PECypCiB OpraHizmy
IpU TPUBAJIOMY HABAHTAXKEHHI XIMIYHUMH PEUOBMHAMHU. 3apEECTPOBAHE 3POCTAHHSA
koHneHTpamii AnaT 1 AcT HempsiMmo BKazyBajo Ha MOPYIIEHHS PIBHOBaru Mix
aHaOOMYHUMHU Ta KaTaOOJNIYHUMH TMPOLIECaMU, 3MEHIICHHS HIUIBbHOCTI KIITHHHHUX
MeMOpaH, 10 MOK€ MPHU3BOAUTHU 0 MiJBUIICHHS BMICTY 10HIB KaJbIlil0 1 HATPIIO B
ma3Mi KpoBi, pyHHYBaHHS (DEPMEHTHHUX CHCTEM 1 KIITHHHUX YJIBTPACTPYKTYp B
OpraHi3Mi NMpU TPUBAJIIK J11i 6araTOKOMIOHEHTHUX OPTraHIYHUX CyMIIIIeH.

BucnoBku. 3apeectpoBane 301bleHHsS akTUBHOCTI AnT Ta AcT y npaiiiBHUKIB
BO «Kampomakram» y cepenaboMy y 1,9 pazu (p<<0,001) y mopiBHSHHI 3 TOKa3HUKAMH
rpynu ITII Ha Ti1 3HM>KEHHS] KOHLIEHTPaLii OCHOBHUX (DEPMEHTIB AHTHOKCUJIAHTHOIO
3axucty — COJl — Ha 46,7% (p<0,001), karanasu y kpoBi — Ha 56,1% (p<0,001),
riuyrarionnepokcuaasu — Ha 30,9% (p<0,001) — miaTBepmkyBano 3matHicTe BKOC
HaJMIPHO CTUMYJIOBATH OKCHUJAHTHY CHUCTEMY, IO 3 4YacoM MPHU3BOAWIO MO
BUCHAKEHHS aHTUOKCHJIAHTHOI.

[Tomyk iHpOpMAaTUBHUX JA0OPATOPHUX OIOXIMIYHUX TOKA3HUKIB, SKi
BIIOOPaXXYIOTh CTaH METAa0ONIYHUX NPOLECIB MNpHU [li IMIKIAJUBHX CIOIYK €
MEPCIIEKTUBHUM HAMPSIMKOM ISl JTOHO30JIOTIYHOI J1arHOCTUKU BIIXWJICHb Yy CTaH1
310pOB’sl.

LYSOSOMAL ACTIVITY IS AN IMPORTANT CHARACTERISTIC OF
ETHANOL-INDUCED OXIDATIVE STRESS IN THE LIVER OF MICE:
ROLE OF MELATONIN
Natalia Kurhaluk, Halyna Tkachenko
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk,
Stupsk, Poland
natalia.kurhaluk@apsl.edu.pl

Introduction. Alcohol-induced toxicity is associated with gut dysbiosis,
increased intestinal permeability, endotoxemia, and a cascade that leads to persistent
systemic inflammation, alcoholic liver disease, and other ailments (Santos-Molina et
al., 2021). The mechanisms of alcohol-induced subclinical endotoxemia states are not
fully understood. Alcohol can directly affect the physiological functions of different
liver cells including hepatocytes, Kupffer cells, and stellate cells. In addition, alcohol
can indirectly stimulate liver injury by changing the gut microbiome accompanied with
the impaired gut barrier function, leading to increased leaky gut and translocation of
intestinal bacteria with elevated plasma levels of bacterial endotoxin (e.g.,
lipopolysaccharide, LPS) (Keshavarzian et al., 2009; Szabo and Bala, 2010; Wang et
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al., 2010; Cho and Song, 2018). On the other hand, both alcohol- and inflammation-
induced production of reactive oxygen species (ROS) alter cell membrane properties
that lead to tissue dysfunction and, subsequently, further ROS production (Valko et al.,
2007; Kurhaluk et al., 2017, 2018; Kurhaluk and Tkachenko, 2020). Alcoholism can
cause a sharp decrease or complete cessation of melatonin synthesis (Majumdar and
Miles, 1987; Schmitz et al., 1996).

Previous studies indicate the association between circadian rhythms with various
liver diseases, and disruption of rhythms or clock gene expression may promote liver
steatosis, inflammation, or cancer development (Sato et al., 2020). Melatonin is the body's
most potent antioxidant and is capable of both direct free radical scavenging and indirect
optimization of other anti-oxidant enzymes. It also possesses anti-inflammatory properties
(Halladin, 2015). Melatonin administration protects these oxidative stress-induced liver
damage and improves liver conditions. Recent studies have demonstrated that melatonin
administration is not limited to antioxidant effects and it has various other effects
contributing to the management of liver conditions (Sato et al., 2020).

The liver is rich in lysosomes and has a high level of stress-induced autophagy
(Ueno and Komatsu, 2017). Autophagy and lysosomal biogenesis are cellular
protective mechanisms that occur in response to a variety of stresses. Autophagy plays
an important role in maintaining steady-state cellular metabolic processes in the liver,
which is critical for the quality and quantity control of organelles and cytosolic proteins
in hepatocytes. When the homeostatic regulation of autophagic flux is compromised
either chemically or pathophysiologically, the hepatic function is affected and
occasionally leads to cell death (Jung et al., 2020).

The ethanol disrupts the process of lysosome assembly in cells; therefore,
lysosomes with a defective membrane are formed as a result of alcohol intoxication
(Donohue and Osna, 2003). A consequence of the synthesis of such lysosomes is the
release of proteolytic enzymes and an imbalance between the activity of proteinases
and their endogenous inhibitors. Decreased effectiveness of the controlling activity of
trypsin-like proteinases with endogenous inhibitors against a background of increasing
intensity of proteolysis can lead to irreversible tissue damage (Koll et al., 2002).

Aim. This study was performed to assess the activities of lysosomal alanyl
aminopeptidase (AAP) and leucyl aminopeptidase (LAP), acid phosphatase (AcP) and
B-N-acetylglucosaminidase (NAG) in the hepatic tissue of mice with alcohol-induced
toxicity and study the modulated effect of melatonin in the prevention of this toxicity.

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

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

Acute alcohol-induced stress was induced by intraperitoneal injection of ethanol
in a dose of 0.75 g per kg b.w. per day. It was diluted from a 95% (v/v) solution to a
concentration of 20% (v/v) with physiological saline (0.9%) and administered as
intraperitoneal injections at a dose of 0.75 g per kg b.w. in an injection volume of 4.73
mL per kg b.w. for 10 days of the experiment, as described by Powers and Chester
(2014). At the end of the trial (10 days), the mice were promptly decapitated. Samples
were collected 24 h after the last drug administration and injection of ethanol (between
10.00 am and 12.00 am). The liver was also immediately removed and weighed.
Briefly, hepatic tissue was excised, weighed, washed in ice-cold buffer, and minced.
Minced tissue was rinsed with cold isolation buffer 0.15 M KCI to remove the blood
and homogenized in a glass Potter-Elvehjem homogenizer with a motor-driven Teflon
pestle on ice. The isolation buffer consisted of 0.25 M sucrose and 2 mM EDTA, the
pH was adjusted to 7.0 with KOH. Homogenates (20% w/v) were prepared for the next
differential centrifugation according to the method described by DeMartino and
Goldberg (1978). After centrifugation, the supernatant fractions were saved and used
after resuspension in 50 mM acetic acid/sodium acetate buffer, pH 5.0. These isolation
fractions were homogenized and subjected to two freeze-thaw cycles.
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The activity of alanyl aminopeptidase (AAP, EC 3.4.11.2) and leucyl
aminopeptidase (LAP, EC 3.4.11.1) was determined spectrophotometrically as Fast
Blue BB salt (4-benzoyl amino-2,5-diethoxybenzene-diazonium chloride) derivatives
at 540 nm according to McDonald and Barrett (1986). The reaction was initiated by
mixing 50 pl of sample and 500 pl of substrate incubation media with DMF (Serva,
Germany), 60 min incubation at 37 °C, pH 6.0. Next, 500 ul of stop buffer containing
Fast Blue BB salt dissolved in 2% Tween 20 (Sigma, USA) was added, and
measurements were carried out at 540 nm. For the determination of alanyl
aminopeptidase activity, L-alanyl-2naphtylamine in 0.1M PBS buffer was used as a
substrate. L-leucyl-2-naphthyl amine in 0.1M PBS (pH 7.0) buffer was used as a
substrate for the determination of leucyl aminopeptidase activity. Activities of other
lysosomal enzymes, such as acid phosphatase (AcP, EC 3.1.3.2) and [-N-
acetylglucosaminidase (NAG, EC 3.2.1.30), were determined spectrophotometrically
as 4-nitrophenyl derivatives at 420 nm and measured as described by Barret and Heath
(1977). The activity of enzymes was expressed in nmol per h and mg of protein.

Results and Discussion. Results of the current study revealed that activities of
alanyl aminopeptidase and leucyl aminopeptidase were significantly increased (by
16.9%, p<0.05) in the hepatic tissue of mice treated by ethanol. Melatonin
administration inhibited the enhanced activities of alanyl aminopeptidase (by 36.1%,
p<0.05) and leucyl aminopeptidase (by 46%, p < 0.05). The alanyl and leucyl
aminopeptidase activities in the melatonin-treated group were decreased more than
values obtained in the untreated control group (by 25.36% and 37.3%, p<0.05,
respectively). Also, activities of acid phosphatase and -N-acetylglucosaminidase were
non-significantly increased (by 11.2% and 17.9%, p>0.05) in the hepatic tissue of mice
treated by ethanol. Melatonin administration inhibited the enhanced activities of acid
phosphatase (by 3.94%, p>0.05) and increased B-N-acetylglucosaminidase activity (by
35%, p>0.05). The acid phosphatase and -N-acetylglucosaminidase activities in the
melatonin-treated group were increased more than values obtained in the untreated
control group (by 7.9% and 10.1%, p > 0.05, respectively).

A possible mechanism connected with ethanol disruption is the process of
assembly of lysosomes in cells, resulting in alcohol intoxication and the formation of
lysosomes with a defective membrane (Donohue and Osna, 2003). A consequence of
the synthesis of such lysosomes is the release of proteolytic enzymes and the imbalance
between the activity of proteinases and their endogenous inhibitors. In ethanol-induced
toxicity, ROS modify the structure of lysosomal proteases and thereby reduce their
activity, which facilitates the passage of proteases into the cytosol and increases their
activity (Lee et al., 2012). This is caused by the peroxidation of membrane lipids by
acetaldehyde and free oxygen radicals generated in this process and the binding of
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acetaldehyde to the functional groups of amino acid residues of proteins (Donohue and
Osna, 2003; Li et al., 2014; EI-Mas and Abdel-Rahman, 2019).

Animal studies suggest the initiation of different catabolic pathways depending on
the nature of ethanol exposure. Acute ethanol exposure stimulates autophagy, while
chronic exposure suppresses it. Acute ethanol-induced intoxication causes rapid
hepatic polarization in mitochondria with the oxidation of ethanol in liver cells. This
reaction induces superoxide production in mitochondria (i.e., superoxide burst). During
chronic alcohol-induced intoxication, continuously produced free radicals damage
hepatic cellular structures, which finally leads to dysfunction (Donohue and Thomes,
2014). Inflammation and altered activity of lysosomal enzymes in acute ethanol-
induced poisoning or chronically occurring alcohol-dependent diseases are in most
cases interrelated (Koll et al., 2002). Greater destruction of cell structure and lysosomal
enzyme release was observed in patients with alcohol-related diseases by Milnerowicz
and co-workers (2014).

The long-term consumption of ethanol causes alcoholic liver disease due to
defects in mitochondrial respiration, redox balance, and lipid metabolism, leading to
hepatic cell death (Jung et al., 2020). While acute ethanol treatment in mouse liver and
primary hepatocytes activates autophagy to cope with acute cellular adverse events
(Ding et al., 2010; Ni et al., 2013), chronic alcohol consumption inhibits autophagy
flux due to impaired lysosome biogenesis and function (Chao et al., 2018). In both
cases of chemical-induced liver injury, the pharmacological activation of autophagy
protects against hepatotoxicity in part owing to the efficient removal of damaged
protein and organelles (Ding et al., 2010; Ni et al., 2012; Jung et al., 2020).

Conclusions. The results indicate that melatonin participates in various defense
mechanisms against ethanol-related oxidative stress by preventing lysosomal enzyme
disruption, by inhibiting enhanced activities of alanyl aminopeptidase and leucyl
aminopeptidase, thus reducing the extent of hepatic damage, mainly in the early phase
of ethanol-caused toxicity.

This research has been supported by The Visegrad Fund (Bratislava, Slovak
Republic), and it is cordially appreciated by the authors.
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BUOJIOTUYECKAS AKTUBHOCTD
OUTOXUMHUNYECKOI'O COCTABA APTAHOBOI'O MACIJIA
FOcce¢ Jlerpam
Anrteka «Ynean 6en cebax», Mapaker, KoponeBcTBo Mapokko
Ycherif9l@gmail.com

BBenenme. ApranoBoe macio (Argania Spinosa Kernel Oil) 3acmyxeno
Ha3bIBAIOT <«OKUIKUM 30J0TOM Mapokko». Tonbko B OJHOM TOuYKe MHpa, B
okpecTHOCTAX Aranupa B KoponeBcTBe Mapokko Ha HEOOIBIIONW TEPPUTOPUH, PACTET
JiepeBO apranus kojrodas (Argania spinosa). DTo «oKene3Hoe» IepPeBO HAXOIUTCS O/
3amurol UNESCO. A Uit MECTHBIX >KHMTENEd apraHvus — 3TO CUMBOJ JKU3HHU H
BEUHOCTHU, HacToswero u oyaymero. Hacensronue Mapokko 6epOepckue mieMeHa He
3psl Ha3BIBAIOT APTAHMIO €IIE U «JIEePEBOM KU3HW». OHU BTUPAIHA apraHOBOE MAcio B
BOJIOCBI, KOKy W HOTTU. bmaromaps yemy MMenu SJacTUYHYIO KOXY H 3I0POBBIC
CWJIbHBIE BOJIOCHI, MCIOJIb30BaJM JJIsl JICUECHUS COJHEYHBIX OKOTOB, FOHOIIECKHX
yrpeil, 00BEeTpeHHOI U MpoOieMHOI KoxH. J[o cux mop apraHoBoe mMaciio J00BIBAIOT
pemeciieHHbIM criocoboM. Ho 3To He riiaBHast Npu4KMHA €ro JOPOTrOBU3HEIL. J{e10 B TOM,
4TO0 ¢ |1 rekTapa apraHoBOW POl MOXHO coOpaTh Bcero 200 Kr miofoB, U3 KOTOPHIX
ITOJIYYaroT BCero 1 nurp macna.

Hear wuccaenoBanms. I[IpoBecTH aHaNMW3 JUTEpPATypHBIX JAaHHBIX 110
HKCIIEPUMEHTAIFHOMY H3yYEHUIO (hapMaKOJIOTUIECKUX CBOMCTB apraHOBOTO Maca.

Marepuanbl M MeTOABL. MarepuajioM  MCCIEIOBAHUSA  IOCITYKUIIN
HKCIIEPUMEHTAJIbHBIC U KIMHUYECKUE HAYYHBIE CTaThU W3 MEAMIIMHCKUX KYPHAJIOB.
JUis NOCTUKEHUSI IOCTABJICHHOM 11e7TM ObUIA MCIOJIb30BaHbl METOAbI IUCKYPCUBHOTO,
TEKCTOBOT'O U CPAaBHUTEIBLHOTO aHAJIN3a.

Pesyabrarel m 00cy:kaeHus. PUTOXMMUYECKHMH COCTAB apraHoOBOrO Macia
MpeCTaBlIeH BHICOKUM CoJiepkKaHneM BuTaMmuHa E (Mo comep aHunio 3TOro «BUTaMUHA
MOJIOJIOCTI» MAacilo apraHbl B 3 pa3a MpeBOCXOIUT OJIMBKOBOE MAcCIO), KAPOTUHOUIAMU
(TpeIeCTBEHHUKY BUTaMHHA A), OJICMHOBOW kuMpHOW Kuciaotod (Omera (Q)-9) B
kosmmuectBe 40-60%) u uHONEBOM (Q2-6) sxupHOI KucinoToH (28-36%). Takxke B cocTaBe
apraHOBOTO Maclia MPUCYTCTBYIOT APYTHE KUPHBIE KACIOTHI (MaTbMUTHHOBAs - 13-16%,
creapuHOBas 6-8%), GepyoBast KHCI0Ta, MOIU(EHOIBI, PUTOCTEPOIIBI, TPUTEPIICHOBHIC
CIIMPTBL, a TAK)KE MOILIHBIN IIPUPOIHBINA aHTUOKCUIAHT CKBAJICH. Haimuue B apranoBoM
Maciie  OMONOTHYECKH-aKTHUBHBIX  COCJMHEHUH  pPAcKpbIBa€T IMIMPOKUH  CHEKTP
bapmakonormyeckuii 3pGEKTOB, UTO MOATBEPKAACT AHAIN3 TUTEPATYPHBIX UCTOYHUKOB.

[IpumeHeHne apraHoBOro Maciia MPUBOAUT K CYIIECTBEHHOMY CHUKEHHIO
pUCKa PAa3BUTHUS CEPJCYHO-COCYAMCTBIX 3a00JIEBaHUN, a TaKXke CHOCOOCTBYET
MOBBIIEHUIO () (PEKTUBHOCTH KOMIUIEKCHOTO JICUCHHSI TAKKUX 3a00eBanuii. B coctase
apraHoBOI'0 MacJja MPUCYTCTBYET KOMILJIEKC BEIIECTB (€r0 COCTABISAIONINE — BATAMUH
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E, Q-6 u Q-9 xupHble KHUCIOTHI, (epyroBas KHUCIOTa), KOTOPBIM CIIOCOOCTBYET
BOCCTAaHOBJICHHIO HOPMAJBHOTO apTEpUAbHOTO JABJICHHUS W PpUTMA CEPAlIa,
CHIKEHHIO COJICP’KaHUSI XOJIECTEPUHA B KPOBH, YJIyUIllaeT PEOJIOTUYECKUE CBOMCTBA
KpPOBH U TPEAYNPEKIACT PA3BUTHE BOCHAIUTENBHBIX MPOILIECCOB B CEpJAlC U
KPOBEHOCHBIX cocyaax. IMEHHO TOATOMY PeTyJsipHOE YyIOTpeOIeHHE B TUIITY Maciia
apraHbl MO>XHO PEKOMEHJIOBATh Jisi MPO(PUIAKTAKH U B COCTaBe KOMILJIEKCHOTO
JICYCHUS aTePOCKIIEPO3a, apTepUaIbHOM TMIIEPTOHNH, UIIIEMUYECKOHN 00JIe3HU cep/lia,
TpoM0030B, TPoMOO(]IIeOUTOB, BAPUKO3HOTO PACIITUPEHUS BEH.

[ToBbimiaer  3PGEKTUBHOCTH  KOMILUIEKCHOTO  JIEUYEHUS  MH(EKIIMOHHO-
BOCIAJIMTENbHBIX 3a00JI€BaHUI OaKTepuaabHOM U rpUOKOBOW ATHOJIOTHH. B cocrase
apraHoBOro  Maclia  COJAEp)KaTcsi  MPOTUBOBOCHAIUTENbHBIC  COCIUHECHUS  —
KapoTUHOUJIbI, BUTaMuH E, monudenosnsl, GUTOCTEPOSBl U MOIMHEHACHIIICHHbIE
KUPHBIE KHCIIOTHI, a TaKXKe CKBaJIeH M (QepysioBas KUCIOTa, o00iaaaronme
OakTepuIMAHBIM JeiicTBUeM. B O0opbOe ¢ maToreHHbIMU OAaKTEpHUsIMHU, BUPYCAMU U
rpuOKaMu TakKe MPOSBISIIOT AaKTUBHOCTh COJIEp)KAIllMecs B apraHOBOM Macie
TPUTEPIICHOBBIE CITIUPTHI.

CnocoOcTByeT TOBBIINICHUIO HMMYHHUTETa, OYHUIIECHUIO OpraHu3Ma OT
TOKCUYECKHUX BEIIECTB, MPEMITCTBYET MPEKACBPEMEHHOMY CTAPEHUIO, CHIXKACT PUCK
Pa3BUTHSI OHKOJIOTMYECKMX 3a00JIeBaHUM. ApraHoBO€ MaciiO SBJISIETCS MOIIHBIM
HMCTOYHUKOM aHTHOKCUJIAHTOB, CIIOCOOCTBYIOIINX YKPEIUICHUIO UMMYHHOM 3aIlIUThI U
BeCbMa aKTHBHBIX B 00ph0O€ C MPOBOIMPYIOUIUMHU MPEKIEBPEMEHHOE CTapeHUE U
pPa3BUTHE OHKOJIOTMYECKUX 3a00JIeBaHU CBOOOJHBIMH paaukaiamMu (B YHUCIE
AHTHMOKCHUJIAHTOB Macja apranbl — ButTamMuH E, Q-6 u Q-9 »KupHble KUCIIOTHI, CKBAJICH,
nonudeHonsl, ¢epynoas kuciora). CorjacHO HEIAaBHUM  HCCIEIOBAHHUIM
aMEPUKAaHCKUX YYEHBIX, OJIEMHOBAsl KHUCIOTa, KOTOPOl 0COOEHHO O0OraTo apraHoBO€
Maclio, CHnocoOHa TMOJABJISITh POCT PAKOBBIX KJIETOK TIPU OHKOJOTHYECKHUX
3a00JIEBaHUSX MOJIOUYHOM KeJe3bl, )KeTyJKa U KUIIICUHUKA.

Oxka3pIBae€T HOpPMAIM3YIOIIEE JecTBME Ha (YHKIHMOHAJIBLHOE COCTOSHUE
KEHCKOW TMOJIOBOM chephl U MYXKCKOW MOYenoyioBod cuctembl. Copaeprkanivecs B
3HAUYUTEITFHOM KOJIMYECTBE B Maclie apraHbl BUTaMUH E W KapoTHMHOWIBI WUrpaet
BOXHYIO POJb B pabOTe€ PENPOIyKTUBHOW CUCTEMBI (B YaCTHOCTH, ATH BEIIECTBA
MPUHUMAIOT aKTUBHOE y4acTHE B CIIEpMATOreHE3e, a TakXKe B CHHTE3€ JKCHCKUX U
MYKCKHUX TOJIOBBIX TOPMOHOB).

CriocoOcTBYeT yiydllieHuto paboThl OpraHoB 3peHus. Bxopsiue B cocta
apraHoBoro maciua Q-6 u Q-9 sKkupHbIe KUCIIOThI, BUTaMuH E 1 KapoTruHOM BT GJIar0TBOPHO
BIIMSIOT Ha (PYHKITMOHAILHOE COCTOSTHHE 3PUTEIBHOTO ammapara, MpersTCTBYs Pa3BUTHIO
TakuX 3a00eBaHM Kak KcepodTambmusi, Onedaputbl, 0sehapOKOHBIOKTHBHTHI,
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«KypUHasi CIIeTIOTay (reMepasionusi), KarapakTa, riaykoMa, TuadeThndeckas peTHHONATus,
MaKyJI0AUCTpOQus (JIereHeparys >KeIToro MmsTHa CETYATKH).

O0ecnieunBaeT yaydilieHUe YTUIM3AlMY MUILIEBOM TTTFOKO3bI U TIOBBIILIEHUE CEKPEIUH
TOPMOHA TIOJUKEITYOYHON KeJe3bl MHCYJIMHA. J[aHHOE CBOMCTBO apraHoOBOrO Macja B
3HAYUTEIIBHON CTETICHH CBSI3aHO C MIPUCYTCTBHEM B COCTABE 3TOM CyOCTaHIIMM BUTaMuHA E,
Q-6 1 Q-9 >KUPHBIX KUCIIOT, KAPOTUHOUIOB U (DepyTOBOM KHCIIOTHI.

CnocobcTByeT  yaydlieHHut0 (YHKIHMOHAJIBLHOTO COCTOSIHMSI TE€YEHU U
KEJITYJOUHO-KUIIEYHOTO TPAKTA.

[Ipu Hapy’>KHOM MPUMEHEHWM MAacJI0 apraHbl yIydlllaeT KpOoBOOOpallleHHE U
MUKPOLIUPKYJISIIAIO  KPOBH, OKa3blBa€T MPOTMBOBOCHAIMUTEIIBHOE  JCHCTBUE,
aKTUBU3UPYET MPOLECChl TPAHYJSIIUU M JMUTEIU3AIUU, YCKOPSET 3aXKUBJICHUE
MOBPEXKJIECHUN KOXHU, CHOCOOCTBYET YCTpPaHEHUIO OOJIM B MBIIIIAX U CyCTaBax
(BBIp@XKEHHOE PAHO3ZAKUBIISIONICE JEHCTBUE AapraHoBOro Maciia OOYCJIOBJIEHO
MPUCYTCTBHEM B €r0 COCTaBe BUTaMHMHA E, KapoTHMHOUIOB, CKBajieHa U (epyrnoBO
KHUCJIOTHI). VIMEHHO MO3TOMY PEKOMEHIYETCsl HCIIOJIb30BaTh HAPYKHO apraHOBOE
MacJIo JJIsl Maccaka IpH MoJarpe, OCTEOXOHAPO3€, apTPUTE, APTPO3€, a TAKIKE MOJIE3HO
nenaTh anIdKalMd ¢ MaclioM apraHbl B COCTaB€ KOMIUIEKCHOTO JICUCHHS
TpaBMaTUYECKUX TOBPEXKIECHUM KOXM U  JEPMATOJIOTMYECKUX 3a00JieBaHUI
(rpuOKOBBIE JEpMaTO3bl, TICOpHUA3, HEUPOAEPMHUT, CyXash DdK3eMma, YrpeBasi ChIIlb,
KpanuBHUIla). [lpu peryiasspHoM HapyXKHOM TMPUMEHEHUU apraHoBOro Macla
BO3MOXXKHO M30ekaTh 00pa30BaHMs PYOIIOB M IIPAMOB IOCJE OXKOTOB, ITOPE30B HIIH
I0CJIE IEPEHECEHHOM BETPSIHOM OCIIBL.

PerynsaphHoe BHyTpeHHee YMOTpeOJeHHE Maclia apraHbl PEKOMEHIYeTCs B
cocTaBe MNPOPUIAKTUKH W  KOMIUIEKCHOTO JICYEHHUS  CEpPIAEYHO-COCYIHUCTHIX
3a00JieBaHUM, 3a00JIeBaHUN 3pUTENILHOTO ammapara, OoJjie3sHu AJblreimMepa,
3a00JIeBaHUN OPraHOB PEMPOAYKTUBHOW CUCTEMBbI (B TOM YHCIE TMPU Pa3IUUYHBIX
HapylIICHUsAX Tpoliecca cliepMaroreHes3a). ApraHoBoe Maciao Takxe 3(QPeKTUBHO B
KaueCTBE BCIIOMOTaTEIbHOIO CPEACTBA MPU KOMIUIEKCHOM JICUEHHH Pa3JIMYHbIX
MH(PEKITMOHHO-BOCTIAIMTEIHHBIX 3a00JICBaHHUM.

Taxoke mone3Ho ymoTpeOsieHHe B MHUIIY apraHOBOTO Macia JKEHIIWHAM TIpU
KJIIMMaKTEepPUUECKOM MEPUOJE, a TAKIKE TEM, KTO CTPAAAET 0KUPEHUEM HIIA CaXapHBIM
nuaberom I-ro Tuma.

CToUT OTMETHUTH, YTO MACJIO apraHbl IMIMPOKO MU3BECTHO B KOCMETOJOTHM KaK
a3 PeKTUBHOE HATypaJIbHOE CPEICTBO JJIsI yXOJla 3a MOBPEXKJACHHBIMHU, JJOMKUMH U
CEKYIIMMHUCS BoJocaMu. BoccTanaBiuBaroiee CTpPYKTYPy TYCKIIBIX U 0€3KM3HEHHBIX
BOJIOC, MAacli0 apraHbl MPUIAET UM E€CTECTBEHHBIN 3T0pOBbIN OJIeCK, MSITKOCTh H
IIEJIKOBUCTOCTh, 4 TAKXKE 3alUIIAeT BOJIOCHI OT BPEIHOTO BIHSHUS (PAKTOPOB
BHEIIIHEN cpenbl (Ype3MEpPHOE BO3JEHCTBUE COJHEUHBIX JIy4el, pe3KHe IMepenaabl
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TeMrepatypbl U T.1.). [Iutaromiee u yBiIaXHSIONIEE KOXY TOJIOBBI, YJIydlIaroiiee
KPOBOCHA0KEHHE BOJIOCSAHBIX JIYKOBHUII, OKa3bIBAIOIIEE MPOTUBOBOCHIAIUTEIHHOE,
aHTHOAKTepHAIbHOE M MPOTHBOTPUOKOBOE JEWCTBHE, HOPMATHU3YIOIIEE CEKPEIHIO
CaJIbHBIX >KeJIe3 KOKHM T'OJIOBBI, apraHOBOE MAacil0 MOKET HAaXOJWUTh NMPUMEHEHHE B
COCTaBE KOMIUIEKCHOTO JICUEHHUS aJIONEINH, )KUPHOU MEPXOTH U ceOOopen.

BeiBoabl. B pesynprare aHanuza JUTEPATYPHBIX JAHHBIX IO H3YYEHUIO
(hapMaKoJOTUYECKUX CBOMCTB apraHoBOrO Macjia ObUIO JOKa3aHO, YTO JaHHas
pacTuTeNbHas ~ cyOcTaHIus — oOjagaeT  JOCTaTOYHO  IIUPOKUM  CHEKTPOM
TepaneBTUYeCKUX 3(P(HEKTOB 3a CUET HAJUYMS B €€ YHUKAIbHOU (PUTOXUMUYECKOMN
KOMOHMHAIIMKA OMOJIOTUYECKU-AKTUBHBIX COSAMHEHUIA.

THE EFFECT OF LOGANIC ACID, AN IRIDOID GLYCOSIDE
EXTRACTED FROM CORNUS MAS L. FRUITS, ON PLASMA LIPID
PROFILE IN EXPERIMENTAL DIABETES MELLITUS
'Kuchurka O.M., !Chaban M. O., 'Brodyak L.V.,

?Kucharska A.Z., Sybirna N.O.

Ivan Franko National University of Lviv, Lviv, Ukraine
2Wroctaw University of Environmental and Life Sciences, C.K. Wroctaw, Poland
alishkabond007@gmail.com

Introduction. Dyslipidemia, the changes in blood plasma lipid profile, is a
global healthcare problem and one of the consequences of diabetes mellitus (DM)
causing severe complications, such as chronic inflammation and atherosclerosis.
Antioxidative compounds have been proven to alleviate the conditions of patients with
diabetes, specifically by adjusting lipid content in blood plasma. Cornelian cherry
(Cornus mas L.) is a rich source of antioxidants. One of the main glycosides of its
fruits, loganic acid, was proven effective against inflammation and diet-induced
dyslipidemia.

Aim of the study. Investigate the impact of loganic acid (iridoid-rich fraction of
yellow cornelian cherry fruits of cultivars "Yantarnyi" — BDPA 14131 and ‘Flava’ —
BDPA 8795) on blood plasma lipid profile of rats with streptozotocin-induced DM.

Materials and Methods. The study was conducted on Wistar male rats with
starting weight 120-150 g. Experimental DM was induced by an intraperitoneal
injection of streptozotocin at a dose of 55 mg per kg bw dissolved in citrate buffer
solution (pH 4,5). Starting from the 10" day after the induction of diabetes, the
loganic acid was administered orally to diabetic rats at a dose of 20 mg per kg bw
daily during 14 days. After the experimental period, animals of control and diabetic
groups and the diabetics administered loganic acid were decapitated with the use of
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anesthesia, and the biomaterials for further analysis were collected. The plasma levels
of total cholesterol, triglycerides, high density lipoproteins (HDL) and low density
lipoproteins (LDL) were determined using commercial reagents "Filisit-Diagnostics"
(Dnipro, Ukraine).

Results and Discussion. The induction of streptozotocin-induced DM is
accompanied with increase of cholesterol and triglyceride levels in blood plasma of
the animals; it is also followed by reduction of HDL levels and elevation of LDL
levels, which has been confirmed by our results. The administration of loganic acid
led to decrease in total cholesterol, triglycerides and LDL content and significant
increase in HDL.

As far as blood plasma lipid profile indexes are important clinical biomarkers, it
Is possible to evaluate the influence of applied medicine on patients with diabetes by
analyzing the changes in their values. Loganic acid, as an antioxidant compound, has
a property to improve glycemic control and upregulate several transcriptional factors
involved in intracellular signaling pathways, which, in turn, results in improved lipid
profile indexes.

Conclusions. We have ascertained the antiatherogenic effect of loganic acid in
streptozotocin-induced DM.

THE ANTIOXIDATIVE EFFECTS OF EXTRACTS DERIVED FROM
STALKS AND ROOTS OF CHELIDONIUM MAJUS L. USING
THE IN VITRO HUMAN BLOOD MODEL
Nataniel Stefanowski, Halyna Tkachenko, Natalia Kurhaluk
Institute of Biology and Earth Sciences, Pomeranian University in Stupsk,
Stupsk, Poland
natanielstefanowski89@gmail.com

Introduction. An imbalance between oxidants and antioxidants in favor of the
oxidants, potentially leading to damage, is termed "oxidative stress™ (Chen and Zhong,
2014). Oxidants are formed as a normal product of aerobic metabolism but can be
produced at elevated rates under pathophysiological conditions (Sies, 2015;
Kudryavtseva et al., 2016). Reactive oxygen species (ROS) are intermediaries produced
by normal oxygen metabolism (Daenen et al., 2019). ROS can play, and in fact, they do,
several physiological roles (i.e., cell signaling), and they are normally generated as by-
products of oxygen metabolism. Despite this, environmental stressors (i.e., UV, ionizing
radiations, pollutants, and heavy metals) and xenobiotics (i.e., antiblastic drugs)
contribute to greatly increase ROS production, therefore causing the imbalance that leads
to cell and tissue damage (oxidative stress) (Pizzino et al., 2017). Oxidative stress is
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Important in the development of chronic degenerative diseases including coronary heart
disease, cancer, aging, etc. (Burton and Jauniaux, 2010; Sies, 2015).

Antioxidants are defined as compounds that can delay, inhibit, or prevent the
oxidation of oxidizable materials by scavenging free radicals and diminishing oxidative
stress (Brieger et al., 2012; Petruk et al., 2018). Antioxidants contained in natural
phytochemicals are gaining increasing attention and are now being used therapeutically
to scavenge ROS and consequently mitigate many of the effects caused by oxidative
stress (Liou and Storz, 2010; Krylatov et al., 2018; Pisoschi et al., 2016; Dai and
Mumper, 2010; Unuofin and Lebelo, 2020). A number of naturally occurring chemical
substances and phytochemicals (polyphenols, terpenoids, nitrogen-containing
alkaloids, and sulfur-containing compounds) in plants of the Papaveraceae family
exhibit antioxidant activity (Gilca et al., 2010). Chelidonium majus L. (family
Papaveraceae), or greater celandine, is an important plant in western phytotherapy and
in traditional Chinese medicine. Greater celandine is a short-lived hemicryptophyte
(Samatadze et al., 2020). From April to October, the plant produces umbellate
inflorescences with 2—6 flowers, which have 4 bright yellow petals and two whitish,
early dropping sepals. The fruit is an elongated (3 cm), pod-shaped, multi-seeded
capsule, dehiscent with two valves. The whole plant contains yellow to orange latex.
Greater celandine is native in Europe, the western and central part of Asia, and northern
Africa. C. majus grows in the lowlands and foothills in leafy forests, in brushwood,
parks, gardens, on the roadsides, and around buildings (Zielinska et al., 2018). Crude
extracts of C. majus, as well as purified compounds derived from it, exhibit a broad
spectrum of biological activities (antiinflammatory, antimicrobial, antitumoral,
analgesic, hepatoprotective and antioxidant) that support some of the traditional uses
of C. majus (Zielinska et al., 2018; Nawrot et al., 2016). Screening of C. majus for
other biological activities including antioxidant and anti-inflammatory activities is
essential and may be effective for searching the preventive agents in the pathogenesis
of some metabolic diseases.

Aim. The current study investigated the effects of extracts derived from stalks
and roots of C. majus collected from rural and urban agglomerations on levels of 2-
thiobarbituric acid reactive substances (TBARS) as biomarkers of lipid peroxidation in
the human blood after incubation with the extracts in vitro.

Materials and methods. Collection of Plant Materials. Plant materials of C.
majus (stalks and roots) were harvested from natural habitats on the territory of the
Kartuzy district (54°20'06"N 18°12'05"E) in the Pomeranian province (northern part
of Poland). Raw materials were collected from urban and rural agglomerations.

Preparation of Plants Extracts. Freshly collected stalks and roots were washed,
weighed, crushed, and homogenized in 0.1M phosphate buffer (pH 7.4) (in proportion
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1:19, w/w) at room temperature. The extracts were then filtered and used for analysis.
The extracts were stored at -25 °C until use.

Human blood samples. Blood (10-20 ml) was obtained from normal volunteers via
venipuncture (4 males and 5 females aged 28-58-years old). The Research Ethics
Committee of the Regional Medical Commission in Gdansk (Poland) approved the study
(KB-31/18). All patients provided written informed consent before the start of the study
procedures. Human erythrocytes from citrated blood were isolated by centrifugation at
3,000 rpm for 10 min and washed two times with 4 mM phosphate buffer (pH 7.4) and
then re-suspended using the same buffer to the desired hematocrit level. Cells stored at
4 °C were used within 6 h of sample preparation. Blood samples were incubated with 4
mM phosphate buffer (pH 7.4) (control) and pre-incubated with the extracts (5 mg/mL)
at 37°C for 60 min. This reaction mixture was shaken gently while being incubated for
a fixed interval at 37°C. Phosphate buffer for positive control was used.

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

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

Results and discussion. Lipid peroxidation end product determination is a widely
used marker of oxidative stress (Xiong et al.,, 2020; Morita et al., 2016).
Malondialdehyde (MDA) and 4-hydroxy-2-nonenal (HNE) represent the most
investigated end product of lipid oxidation (Hazell et al., 1994). MDA, alkenals, and
alkadienals constitute the 2-thiobarbituric acid reactive substances (TBARS), which
can react with two equivalents of 2-thiobarbituric acid (TBA) to give a pink adduct
complex, easily measured by a spectrophotometric or fluorimetric assay (Socrier et al.,
2017). The values of lipid peroxidation by-products in human blood after in vitro
incubation with root and stalk extracts of C. majus collected from rural and urban
agglomerations are shown in Figure 1.
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Fig. 1. The TBARS content as a biomarker of lipid peroxidation in the human erythrocytes
suspension after in vitro incubation with extracts obtained from stalks and roots of C. majus
collected from rural and urban areas of Pomeranian regions (northern Poland) (n = 9).

* — changes were statistically significant (p<0.05) compared to the untreated control (phosphate
buffer as a control sample).

Significant changes for TBARS level between the value in the untreated samples
and the human blood after incubation with extracts derived from stalks of C. majus
collected from urban areas were noted (580.43 + 27.0 nmol/mL vs. 291.85 + 33.56
nmol/mL). There was a 50% decrease (p < 0.05) in levels of lipid peroxidation
byproducts compared to the control samples. Similarly, TBARS level between the
untreated samples and human blood after incubation with extracts derived from stalks of
C. majus collected from urban agglomerations was lower by 44% (580.43 + 27.0
nmol/mL vs. 327.05 + 56.26 nmol/mL). We obtained different results after analyzing
extracts of greater celandine collected from rural areas. Statistically insignificant
decrease in TBARS levels was observed when blood samples were incubated with root
and stalk extracts derived from the C. majus collected from rural agglomerations (487.56
+ 36.02 nmol/mL for roots and 573.18 + 31.91 nmol/mL for stalks) compared to the
untreated samples (580.43 +27.0 nmol/mL). There was a decrease in TBARS levels by
16% (p > 0.05) and 1.25% (p > 0.05), respectively, compared to the control samples.

Conclusions. Thus, extracts obtained from both the stalk and root of C. majus
collected from only urban agglomerations caused a significant decrease in the level of
lipid peroxidation byproducts after incubation with the human blood in vitro. In
conclusion, the antioxidative effects of extracts derived from C. majus in the human
blood suspension will be further studied in detail. The pronounced effect of C. majus
extract, probably, could be attributed to its secondary metabolites content, e.g.
alkaloids, polyphenols, and flavonoids contents. The obtained information may be
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useful in the clinical usage of plants in medicine. Hence, extensive research is needed
for further investigation towards compound isolated, toxicological studies, and clinical
trials of the effective compounds. Finally, these findings justify the traditional uses of
C. majus for therapeutic purposes in medicine and veterinary.

BIIJIMB POCJIMHHOTI' O 350PY HA BUIKOBHI1 OBMIH VY II[YPIB 3
JEKCAMETA3OH-IHAYKOBOHOIO IHCYJIIHOPE3UCTEHTHICTIO
CaBuu A.O., Mapuyummn C.M.

TepHOMIIBCHKUHN HallIOHATIBHUN MEIUYHUN YHIBEPCUTET
imeH1 L. . I'opbaueBcbkoro MO3 Ykpainu
alonasavych@gmail.com

Beryn. Hykposuit aiader (L/]) € XpoHIYHUM €HIOKPUHHUM 3aXBOPIOBAHHSM,
[0 CYHPOBOJKYETHCA MOPYIIEHHSAM YCIX JIAHOK METaboJi3My — BYIJIEBOJHOTO,
KupoBoro Ta 6iskoBoro. [1J] 2 Tumy — ogHa 3 npioputeTHUX npodsieM BOO3, ockiibKH
eMJIEMIOJIOTIYHA CHUTYyallisl MOTIPUIYEThCS 3 POKY B PIK, aJKe KUIBKICTh XBOPHUX
HEBIIMHHO 3pOCTa€, M0 301IbIIYE CMEPTHICTh Ta 1HBAJIIU3AIII0 HACENEHHS uepe3
pPO3BUTOK aiabeThyHuX aHriomarii. OkpiM 1boro, 3a o@imiiiHOW 1HQOpPMAaLIEO
Mixnapoanoi ¢eneparii aiadetry (2019), nmpornosyerbes, mo 10 2040 poky yucio
XBOPHUX 3pocTe 10 642 MIUIBIOHIB.

Tomy onTuMizalis iCHyruUOi (apmakoTeparii, MOUIYK Ta BHUBYEHHS HOBUX
3ac001B A1 TPO(PITAKTUKY Ta JIIKYBaHHS 111€1 XBOpOOU Ta 11 HEOE3MEeUHNX YCKIIaTHEHb
€ aKTyaJIbHUM MUTAHHAM (apMaliii Ta MEIUITUHHU.

Opnnum 3 eeKkTUBHHUX HaNpsMKiB papmakoreparnii [J] 2 Tuny € BUKopucTaHHs
3ac001B POCTUHHOTO MOXOKEHHS, 1110 € BUIIPABIAHUM METOJIOM JIIKyBaHHS, OCKIJIbKU
Mae JesKl TMepeBaru, a camMe — BIJIHOCHO HH3bKa TOKCHUYHICTh, MOMIPHUI
(dhapmakosoriyHuid epexT, MUPOKUM CHeKTp (apMaKoJIOTIYHUX BJIACTUBOCTEH Ta
€KOHOMIYHa BWIiJHICTb. OCOOMMBOI yBaru 3aciyrOBYIOTH IOEJAHAHHS PI3HUX
JKApChKUX POCIHUH, OCKUIBKMA Takl (PITOCYMIIII MOXYTh MaTH OlIbIle O10J0TIYHO
AKTUBHUX PEUOBHUH, 1110 BIUIMBATUMYTh Ha Pi3HI JIAHKU MATOTCHETUYHOTO MEXaHI3My
po3Butky LI/] 2 Thmy Ta loro yckjiaJHEHb.

Mera pociaigxenHs. TakuM YWHOM, METOIO HAIIOTO JOCTIIKEHHS OyIo
BUBYMTH BIUIUB POCIMHHOIO 300py Ha OIJIKOBUN OOMIH Yy LIypiB 3 JEKCaMETa30H-
1HYKOBAHOIO THCYJIIHOPE3UCTEHTHICTIO.

Marepianu Ta Metoau. OG'€eKTOM I JOCHTIKEHHSI OYB POCIMHHUN 301p, 10
CKJIaZly SKOTO BXOJSATh KPOMWBHU JIUCTKU, KylIh0aOW KOpeHl, YOPHUIll MaroHw,
ITUIIIHHY IO Ta M STH TIEPIEBO1 JIUCTKH.
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JlocnikeHHs! IPOBOAMIIM HA OUIMX CTaTeBO 3pUIMX IIypax-caMisax macoto 180-
200r, mo Oymu posBedeHl y po3mwiigauky BiBapito [HHJJI Teprominbchkoro
HAI[IOHATLHOTO MEUYHOTO YHiBepcuTeTy imMeHi L. S1. ['opbaueBcrkoro MO3 Ykpainu,
7€ yTpUMYBAJIWCSA Yy BIAMOBIIHUX yMOBaxX MpH MOCTiMHIN Temmeparypi 22+1°C,
Bosiorocti 40-70% ta 12-romuHHOMY WUMKI CBiTIO/TeMpsiBa. [IpoTsarom BchOTO
nepiogy eKCIEepUMEHTY TBApHUHHU OTPUMYBAIIM CTaHJAPTHUN PEXHUM XapdyBaHHS Ta
Boay ad libitum.

[HCYNIHOPE3UCTEHTHICTD, SIKa € OCHOBHUM MexaHi3MoM po3BUTKY L[] 2 Tumy,
BUKJIMKAJIM TMNIKIPHAMY 1H €KIissMU po3unHy nekcamerta3zony (KRKA, Crosenis)
0.1 mr/xr/mo0y mpotsirom 15 nuiB. [HTaKTHA rpyna TBapuH otpumyBaa iH’ ekmii NaCl
0,9% y BianoBimHomy pexxkumi. [limmocniana rpyna TBapuH OTPUMYBAJIH JIIKYBaHHS Y
BUTJIsAII BOJHOTO eKCcTpakTy (1:10) manoro pociuHHOro 300py y 031 12 Mi/kr/no0y
npotsaroM 15 nHiB. Ik mpenapatu NOPIBHSAHHS BUKOPUCTOBYBAIM BOAHHUI €KCTPAKT
(1:20) odimuuansHoro 36opy «Apdaszerun» (IIpAT «Bioma», Ykpaina) y mo3i 9
MJI/Kr/no0y Ta cycnensito Merdgopminy (SANDOZ®, Himeuunna) 60 mr/kr/no0y B
aHaJoriyHoOMy pexkumi. [[1s mpoBeneHHS O10XIMIYHOTO aHaji3y 30upaad KpoB 3
XBOCTOBO1 BeHH. BMICT 3araiprHOro Oiuika BU3Ha4aIu O1ypeTOBUM METOOM.

CraTUCTHUHUN aHaNli3 OTPUMAHHX pPE3yJbTaTiB MPOBOAWIN METOJAaMHU Ba-
planiifHOl CTaTUCTUKH 32 IONOMOT010 KpuTepito ManHa-YiTHI. Po3X0oakeHHs BBaKanu
CTaTUCTUYHO 3HauyuM mpu p<0,05.

Pe3yabTaT Ta 00roBopeHHs. BBeieHHs 1ekcaMeTa3oHy LypaM CIPUUUHSIIO
MOPYIICHHS O1JIKOBOTO OOMIHY, 1110 TIPOSBIISIIOCS 3HUYKEHHS BMICTY 3arajbHOTO O11Ka
(55,1+0,79 r/n) y cupoBariii kpoBi Ha 17% BigHOCHO iHTakTHOI rpymnu (66,59+1,54
/1), p<0,05. BBeIeHHS BOJJHOTO €KCTPAKTY POCIUHHOTO 300pY CIPHUSIIO MOKPAIICHHIO
O17IKOBOr0 MeTa0O0II3My 3a PaxyHOK IIJIBUIIEHHS BMICTY 3arajlbHoro OulKa KpOBI1
(68,64+0,29 r\in) Ha 21% y mopiBHSHHI 3 TBAPMHAMU 3 KOHTPOJIbHOT Tpymnu, p<0,05. 3a
pe3yJbTaTaMu JOCIHIKeHHs] OyJ0 BCTAaHOBJICHO, IO JAaHUM POCIMHHUN 30ip 3a
€(EeKTUBHICTIO IIOJ0 PeryJssiii OUIKOBOro MeTaboJi3My IOCTyMHaBcs Mpernapary
MOpiBHSHHA Tabnerkam MetdopMminy (78,24+0,18 r1/m), mpoTe mepeBeplryBaB
oinuuanbHu# 30ip «Apdazerun» (64,81+0,22 r/n).

BucnoBku. OnepxaHi pe3ynbTaTd (HapMaKoIOTIYHOTO JOCTIIKEHHS CB1AYATh
PO 3AaTHICTh POCIMHHOTO 300py, O CKJIaay SKOTO BXOIATh KPOMHUBHU JIMCTKH,
KyJ150a01 KOpPEH1, YOPHUIll MAaroHW, IIUIIIWHA TUIOAU Ta M ATH TEPIEBOi JUCTKH,
perymioBati OITKOBUM OOMIH y TBapuH, IO 3a3HAaB TMOPYIICHHS Ha Tl
1HCYJIIHOPE3UCTEHTHOCTI 1HAYKOBaHOT IEKCAMETAa30HOM.
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JOCJIKEHHSI AHTUOKCHJIAHTHOI AKTUBHOCTI CEPE/]
MNOXIAHUX 3-BEH3UJI-8-ITPOINIJIKCAHTUHY
Auekcanaposa K.B., Muxaiabuenko €.K.
3anopi3pkuii AepKaBHUN MEIUYHHUI YHIBEPCHUTET, 3aopixkoks, YKpaiHa
ekm0989@gmail.com

Beryn. YV oCHiKeHHSIX OCTaHHIX POKIB BCTAHOBJICGHO, HIO0 y MATOTeHE3l
O1IBIIIOCT] 3aXBOPIOBAaHb (XBOPOOM CEPIIEBO-CYJIMHHOI, HEPBOBOI CUCTEMH, TIEUIHKH,
JereHb Ta 1H.), 10 BH3HAYalOTh OCHOBHY 4YacCTKy CMEPTHOCTI Ta IHBaJiau3arlii
HACeJCHHsS, BaXJIMBY pOJIb BIJIIpa€ OKCUJIATUBHUIA CTpec, SKUM BKIIOYAE
ButbHOpamukanbHe (BPO) Ta mepekncHe OKWCIEHHS, IO MPU3BOAITH [0
MOIIKOIKEHHI MeMOpaH 1 3aruoeiti KIIITHH.

HakonuueHHs B k1iTHHI aKTUBHUX (hopM KUCHIO (ADK) yuHUTE 3ryOHUN BILUIUB
Ha ii CKJIaJ0B1, TaKi sIK HYKJIETHOB1 KMCJIOTH, OUTKU Ta JiMiau. TaKUM YUHOM, 1€ MOXKE
CIPUYMHUTU TaKl 3aXBOPIOBaHHS, SIK aTEPOCKIIEPO3, IYKPOBHUM Aiaber, ilmeMiuHun
IHCYJIBT Ta mepenyacHe cTapiHHs. [lomryk aHTHOKCHMIAHTHUX CHOJNYK, SKI MOXYTb
MOPYIIYBAaTH MAaTOJIOTTYHI O10XIMIYHI MPOIIECH HA PI3HUX CTaJisX OKCHUJIATUBHOIO
CTpecCy 1, OTXKeE, CBOEYACHE HAJaHHS MPOPIIAKTUYHOrO Ta TEPANIEBTUYHOIO €PEKTy, €
BaYXJIMBOIO c(heporo s cydacHUX (apMalleBTUYHUX HAYK.

He3Baxkatroun Ha BEJIUKY KUIBKICTh E€KCHEPUMEHTAJbHUX JOCIIIKEHbD,
OUIBIIICTB MPENApaTiB y KIIHIYHINA NPAKTULI HE 1alli OYIKYBaHOTO pe3yJbTary. ToMmy
(dhapMakoJIoTiyHi 3ac00M MeTa0O0IIYHOT KOPEKIlli CTaH1B, 3yMOBJIEHUX OKCUJATHUBHUM
CTpecoM, HEOOX1JIHO IHTEHCUBHO po3pobiaTi. OCTaHHIM 4acoM BCe OUIBINY yBary
MPUBEPTAIOTh CUHTETHUYHI TMpenapaTd 3 BIIACTHUBOCTSAMHU aHTHOKCHJIAHTIB.
OpeprkaHHs HOBHUX PEUOBHMH Mae€ BiIOyBaTHCh 3a aJlrOpUTMOM, IO, HacaMmIiepes,
BpaxoByBaB Ou in SiliCO po3paxyHKH MPeIuKTOPiB 010IOCTYIMHOCTI Ta TOKCHYHOCTI
MaiOyTHBOI CIIONYKH, IIO € IMiICTaBOIO JJIsi CHHTE3y Ta BUBUEHHS aHTHOKCHIAHTHOT
nii in vitro ta in Vivo.

Metow pgocaigxeHHss OyB TOMIYK CHOJYK 3  aHTHOKCHUIAAHTHUMU
BJIACTMBOCTSIMU C€pe]l HOBOCUHTE30BaHUX KCAHTHHIB.

Marepianu Ta Meroam. JIOCIIDKCHHS aHTHOKCHIAHTHUX BJIACTHBOCTEH
NOX1THUX 3-0CH3MI-8-MTPOMUITKCAHTUHY ITPOBOIMIIOCH 32 IOTIOMOTOF0 METOIB N VItro:
MPUTHIYEHHS OKHUCIIOBaJIbHOI Monu@ikamii OIKiB, 1HINIIOBAHHS MEPEKUCHOIO
OKHUCJIEHHS JimiaiB Ta iHri0yBanua NO paaukany.

Jlnst BUSIBICHHSI TJIIMOWMHU TMATOJOTIYHOTO TPOLIECY Ta CTYMEHIO PO3BUTKY
OKCHUJIATUBHOTO CTPECY B KIITHUHAX BU3HAYAIOTh OKWCIICHI aMIHOKUCIIOTHI 3aJTUIIKA
O1JIKIB, SIKI YTBOPIOIOTHCS MPH 1HIIIAIT BITLHOPAAUKAIBHOTO OKUCICHHS PEAKTHBOM
dentoHa in Vitro, 3a peakiiero 3 2,4-quHiTpodeHiriapasuaom (2,4-JHOT).

Inimiarist oxkucaoBaIbHOI Momudikarii Oijgka 3MIHCHIOETHCS B TOMOTEHATI
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cepls HEMHIWHMX OUTUX IIypiB 3a jgomoMoroio PeaktuBa ®entona. Jlo 250 mr
roMoreHary TKaHuHu gojaBanu 7 mn 0,5 M docdatHoro Oydepa (TemmepaTrypa
posBenenHs 5°C) i uenrpudyrysanu npu 11000 g npotsirom 30 xBunus (ripu 10°C).
o 0,1 mr migroroBiieHoro cynepHaTanTy aonaBamu 0,1 ma qOCTIHKYBaHUX CHOJIYK
(y kornentpauisx 1073, 10° a6o 107 moas/1, mo BiANOBigae KOHIEHTpALii HAKOLIBIIT
MOIIUPEHUX BHYTPIIIHbOKIITUHHUX MeTabomiTiB), 0,1 mr 2,8% po3unny gepym (II)
cynbdarty, 0,1 mrz 4% po3unHy nepekucy BoJIHIO Ta IHKyOyBaiu ripu 37 °C npoTarom
2 roaun. [Totim nogasanu 0,1 vz 20% TpUXIOPOITOBOI KUCIOTH 1 IEHTPUPYTYBAIU
npotsiroM 30 xBunuH npu 3000 06/xs (15°C). o po3uuHy, sSIKMil 3aMUIIUBCS MICIA
neHtpudyryBanns, momaBamm 1 ma 2,2% po3uuny 2,4-mAHITPOGEHUITIIPASHHY
(IpUroTOBIEHOTO B 7% PO3UMHI COJIIHOI KUCJIOTH), IHKyOYBaJIM MPOTATroM 1 rognuHu
nipu 37°C 1 nentpudyrysanu npotsarom 10 xsunus npu 3000 06/x6. Ocan npoMuBanu
3 mn etunanerary. [licns Bucuxanus nogasanu 3 vz 8 M po3unHy ce4oBUHH 1 1
2 M posuuHy codsiHOi KuchnoTu. [licnsg 1pOro BUMIpSUIM ONTHYHY IIUIBHICTH
OTPUMAHOTO PO34YMHY crekTpodoTomMeTpudHo npu 274 ta 363 HM (KOHTPOJIHHUI
po3uuH — 0,5 M docdatuuii 0ydep). B axocTi eTanony nopiBHIHHSI BUKOPUCTOBYIOTh
eMOKcHMIH. Bu3HauatoTe BIANOBiAHO anbaeriadeniariapazonn (API) Ta
keToHpeHuriapazonu (K®I'), ski xapakrepusyroTh y BHUNaAKy crnoHTaHHOi OMb
CTYHIHb OKMCHOI AECTPYKLIi OLTKOBOI MOJIEKYJIH, a pH 1HAYKoBaH1ii OMbB cBiguaTh
PO BUCHAKEHHS PE3€PBHO-aJaNTAIITHIX MOXKINBOCTEH OpraHi3My.
AHTHOKCHJIaHTHY aKTUBHICTH (AOA) 004MCITIOBaIM HACTYITHUM PIBHSHHSIM:

E

AOA =

ne Ej — excTuHLIsA AOCIiHOT Tpoou;

n1—Ex
- 100%,

K

Ex —eKCTHHIIIS KOHTPOJIBHOT POOH.

Pe3yabTaTi Ta 00roBopenHsi. Buxigna cnonyka 3-0eH3MI-8-pOMiIKCAHTHH
MoKa3aja BUpaXEHy aHTHUOKCHUJAHTHY Jito, sika mnepeBuiyBaia AOA pedepenc-
npenapary — eMokcuniny Ha 47,27%.

3-bensun-8-nponinkcanTuiau-7 npu koHneHTpamii 103 mMons/n Oyau Ginbim
AKTUBHIIMMH, Hix pedepencHuii npenapar. [Ipu konuenTpamisx 10> mons/m ta 107
MOJIB/T 1l crofyku BusiBIsuiM AOA BHILly, HK aKTUBHICTh eMOKcHUIiHy. HaiOiab1
AKTUBHUMHU CIIOJIyKaMHU cepej Liel rpynu Oynu Hatpii 3-0eH3miI-8-poniaKcaHTUH-/ -
171 Ta nminepa3uH 3-0eH3ui-8-MpomiJIKCaHTHUH- / -1]1.

BBeneHHs B TIONOXKEHHA 7 3aJIMIIKY al€TaTHOI KUCIOTH NPUBOIUIIO 0
HE3HAYHOTO TIOCHJICHHS aHTHOKCUJAHTHOI Jii B MOPIBHSIHHI 3 BUXIIHUM 3-OeH3uII-8-
nporiakcaHTHHOM. ['pyma coneit 3-0eH3umn-8-mpomiIKCaHTHH- 7 -1J1 alleTaTHOT KUCIIOTH
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OyJla MEHIII aKTUBHOIO Yy MOPIBHSIHHI 3 TPYIIOI0 KCAHTHHIIB-7, MPOTE iX MOKa3HUKHU
AOA Ha0amXxaroThcs a00 MEePEBUILYIOTh €TaJIOH MOPIBHSHHS — EMOKCHITIH.

BucHoBku. 3a pe3yiabTaTaMH €KCIIEPUMEHTY OyJlI0 BCTaHOBJIEHO, IO
AHTHOKCHUJIAHTHI BJIACTHBOCTI CIIOIYK OLUIBIIOI0 MIpOIO 3ajieKaTh BiJ CTPYKTYpH Ta
MIPUPOIN 3aMICHHKIB Yy TIOJIOKEHHI 7, a I yCiX COJIeH — BT XapakTepy KaTioHy.

Taxkum 9HOM, POBEEH] TOCTIKEHHS € EKCTIEPUMEHTATLHUM MIATPYHTSIM IS
MOJANBIIOTO TOMIYKY TOTEHIIHHUX AaHTUOKCUIAHTIB B pAAy 3,8-Iu3aMillieHUX
MOX1JHUX KCAHTUHY.

OYHKIHIOHAJIBHA AKTUBHICTb IMYHOKOMIIETEHTHUX KJIITHUH
3A EKCIIEPUMEHTAJIBHOI'O HIYKPOBOI'O JIIABETY ¥ PA3I
BBEJEHHSI KOHIUEHTPATY UEPBOHOI'O BUHOI'PAJJHOT'O BUHA,
3BATAYEHOI'O TIPUPOJHUM KOMIIJIEKCOM MOJII®EHOJIIB
Cabapamka M., Mopo3oBuu A., I'epuuk /1., Cremok B., Cudipna H.
JIbBIBCHKMIA HalllOHATBHUM yHIBEpCUTET iMeH1 IBana ®@panka, JIbBiB, YKpaiHa
mariya.sabadashka@Inu.edu.ua

Beryn. Ilpuponni nonigeHonw € TOTEHUIMHUMHU MOJ1(PYHKIIOHATBHUMU
areHTaMu, siki MOXyTh CTaTH OCHOBOIO JIJIsl HOBUX aHTUA1a0E€TUYHUX Tpernaparis, 10
KOPUT'YBATUMYTb MOPYIIEHHS KJIITUHHOTO IMYHITETY.

Meta po0oTH: TOCIIIUTA MEXaHI3MU IMyHOMOJIYJIFOFOYOI Jii KOHIICHTPATY 3
YEepBOHOTO BUHOTPAJHOTO BHHA, 30aradeHoro MOPUPOAHUM  MOTI(EHOIBHUM
komruiekcoM (koHmeHTpat I1K) 3a ekcniepumenTaasHoro 1ykposoro miadery (EL).

Marepianu Tta MeToau. JocaiKeHHS MPOBOAWIN Ha OUIMX IIypax CaMIsax
minii Bicrap macoro 150-200 r 3rimHo 31 «3arajbHUMU MPUHLOMIAMUA POOOTH Ha
tBapuHax» (KuiB, 2001). Konmentpar IIK BBoAWIM NIOJEHHO NEPOPaIbHO Y
nepepaxyHky 45 Mr noiieHOJbHUX CHOJYK Ha 1 Kr Macu Tija BOPOJOBXK 14 1HIB
KOHTPOJIbHUM TBapuHaM 1 TBapWHAM 31 CTpenTo30ToluH-1HaykoBanuMm EIL/I.
HocnimpkyBany (aroiuTapHy aKTUBHICTb JICMKOIUTIB Tepu(epruHOi KpOBI Ta
MEePUTOHEATLHUX MakpodariB, sKy OIliHIOBaAIH 3a ¢aromutapHuM iHaekcom (DI,
KUIBKICTh aKTUBHUX (haromuTiB) 1 ¢aromurapaum uuciom (DY, cepenHst KiUIbKICTh
(harorMTOBaHMX HEOICOHI30BaHUX APLKIKIB B 1 akTuBHOMY haroruTti) yepe3 30 Ta
120 xB 1HKyOanii 6e3 Ta 3a ctumymoBanHd TpunentuaoM fMLP, BUsBIsIM KaTiOHHI
Ji30COMaJIbHI ~ OUIKM, aKTUBHICTh Mienonepokcuaazu Ta NADPH-okcumasm.
Cratuctuny 00poOKy pe3yibTaTiB 31HCHIOBAIHN 3 JOMIOMOTO0I0 MporpamMu Microsoft
Excel, o6uncmoroun t-xputepiii CThIoeHTA.

Pesyabtatn Ta oOroBopennsi. Bcranosneno mimBumenns DI ta DY
JIEWKOIIMTIB KPOB1 Ta MepuTOHEeanbHUX MakpodariB uepe3 30 Ta 120 xB iHkyOarrii 6e3
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ta 3a nojxaBanHs fMLP 3a EIJ] y pa3i BBeneHHs kounueHntpaty IIK mopiBHSHO 3
nokazHukamu 3a EIJI. Cnoocrepirasiv 301IbII€HHS pIBHS KaTIOHHUX OUIKIB,
AKTUBHOCTI MI€JIOTIEPOKCUIA3H Y JIEMKOIMTaX 1 Makpodarax 3a IMX YMOB.
CrumymoBansas kmituH fMLP He 3yMoOBiIOBano AOCTOBIPHUX 3MiH TOKa3HHKIB.
Bussneno 3uwxenHs aktuBHOCTI NADPH-okcmmasm 3a  croHTaHHOTO — Ta
ingykoBanoro HCT-tecty B neiikonurtax Ta makpodarax 3a ELJ] mpu BBenenHi
koH1eHTpaty [1K nmopiBHSIHO 3 TaHMMHU 3a MATOJIOTI].

BucHoBku. Y pe3ynbTaTi NPOBEACHUX MOCTIIKEHb JOBEJIEHO IMO3UTHBHHIMA
Kopuryrouui BB koHIeHTpaty [1K sk 3aco0y 3 imyHOMOy 004010 fiero 3a EI/I,
OJTHAK MOJIEKYJISIpHI MEXaH13MU Horo Jii NoTpeOyIOTh MOJANbIIOT0 BUBYCHHS.

MNPOTUMIKPOBHA JIS I'YCTUX EKCTPAKTIB NIOJI®EHOJIIB
RUBUS IDAEUS HA TPAMITIO3UTUBHI MIKPOOPI'AHI3MUA
Anpapeena L./1., Ocosonuenko T.I1., 3aaga H.II.

AV «luctutyt MikpoOiosorii Ta imyHoJorii imeHi [.I. MeunukoBa
HanionansHoi akazemii MequYHUX HayK YKpaiHnu», XapkiB, YKpaiHa
idandreyeva@gmail.com

Beryn. PocaunHl  nondeHoNM MawoTh IIUPOKUNA  CIEKTp  O010J0T14HOI
akTUBHOCTI. [loBiAOMIIEHHS mNpo aHTHUOAKTeplajdbHI BJIACTHBOCTI MOJI(EHOIB
POCITMHHOTO MOXOPKEHHS CIIOHYKAIOTh A0 HOBUX JOCIIIKEHB IIUX PEYOBHH 3 METOIO
CTBOPEHHSI Ha X OCHOB1 HOBHX MPOTUMIKPOOHUX 3aCO01B.

Meta gocaigKeHHs — BA3HAYEHHS aKTUBHOCTI CYMapHUX MOTI(EHOIIIB MaJTUHU
3puuaitHoi (Rubus idaeus) momo rpaMmo3UTHBHUX MIKPOOPIaHi3MiB IIISIXOM
MEPBUHHOTO MIKPOOI10JIOTIYHOTO CKPUHIHTY.

Marepianu Ta MeToam. Y paMKax MepBUHHOIO MIKPOO1OJIOTIYHOTO CKPUHIHTY
JOCIIIJIKEHO MPOTUMIKPOOHY aKTHBHICTH 10-TH 3pa3KiB €KCTPakTiB MOJI(PEHOIbHUX
CIIOJIYK, SIK1 OyJIU BHJIy4€H1 3 MAJIMHU 3BUYaitHOT (Rubus idaeus) BikoM Bijg 3-X 10 5-Tn
POKIB CTOCOBHO TpaMIIO3UTUBHUX MIiKpoopraHi3miB. JlocmipkeHi mo 2 3pa3ku
€KCTPaKTIB CyMU TMOJII(PEHONIB, BUAICHUX 3 IEPEBUHU Ta JTUCTS, 4 3pa3Ku €KCTPAKTIB
MaKyX® SriJl Ta 2 3pa3Kd CyMIIll €KCTPaKTIB MaKyXd STi[ Ta JACPEBUHU MaJIMHU
3BU4aitHoi. EkcTpakiniro (heHONMbHUX CIONYK, iX JETEKTYBaHHS Ta aHaII3 IPOBEJICHO Y
HanionansHomy (dapmaneBtuuHoMmy yHiBepcuteri MO3  Vkpainu. Excrpakuis
1oJTi)eHOIIB 3 POCIUHHOI CHPOBHUHHU ITPOBE/ICHA 32 METOAOM Mallepallii mpu KiMHATHIN
TeMIiepaTypl BIpoaoBx 14 mi6. ¥V gakocTi ekcTpareHTiB 3actocoBani 96,0% eranon ta
Boja. CriBBIAHOIIICHHS POCIMHHOI CHPOBHHHM 1 eKcTpareHTa ckiagano 1:1 (mac.:00.).
OTpumaHi BUTSDKKY MIIJaBaIN OYUIICHHIO, YIAPIOBAHHIO BIPOJOBXK O-TH TOJIWH Ta
BHUCYIIMBAHHIO TPU KIMHATHIA TemmepaTypi BIpomoBx 24 romuH. HasBHiCTE cymu
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noJ1i)eHOMIB BU3HAYAIN CIIEKTPOPOTOMETPUYHUM METOJIOM Ha CHEeKTpodoToMeTpax
C®D-46 ta CO-56 npu noBxuHi xBWil 270 HM. 3 OTpUMAHUX TYCTHX EKCTPaKTIB
nonidenonis roryBam 1,0% BomsHi po3umHH. {715 MIKpOOIOJOTIYHUX JIOCIIHKCHD
BUKOPUCTAHO TPAMIIO3UTHBHI TECT-IITaMH, 3arajJbHONPHUUHATI TPU NEPBUHHOMY
BU3HaYCHHI TPOTUMIKpOOHOT aii (S. aureus ATCC 25923 Tta B. subtilis ATCC 6633),
AK1 OyJ10 oTpUMaHo 3 Jabopatopii 3arajabHoi MiKpoOiosorii 3 My3eeMm MiKpoOpraHi3MiB
Y «lactutyT MikpoOGionorii Ta imyHosorii iM. L.I. MeunukoBa HarionansHOT
akajgeMii MEIUYHMX HayK YKpaiHu». AHTHUMIKPOOHY aKTHBHICTb JOCIHIJIKYBaHUX
3pa3KiB BU3HAYAIM JUDY31IHUM METOJIOM «KOJIOJSA31B» 3 BHUMIPIOBAHHSM J1aMETPiB
30H 3aTPUMKH POCTY MIKPOOPTaHi3MiB 3 BUKOPHUCTAaHHSAM arapy Mronepa-XHWHTOHA.
MikpoOHe HaBaHTaxeHHs cTaHoBUIO 107 MiKpOOHMX KIiTHMH Ha 1 M cepenoBHIa i
BCcTaHOBMIOBaJIocs 3a crtaHgaproM McFarland. Ilpum owiHmi  anTuOakrepiaabHOI
AKTUBHOCTI JOCHIJI)KyBaHUX POCIMHHHMX E€KCTPAaKTIB 3aCTOCOBYBAJIM TaKl KpUTEPIi:
BIJICYTHICTh 30H 3aTPUMKH POCTY MIKPOOPTaHiI3MIB HABKOJO JIYHKH, & TaKOXK 30HU
3arpuMKH 10 10 MM BKa3ye Ha Te, 110 MIKpPOOPIaHi3M HE UyTJIMBUN J0 BHECEHOTO B
JYHKY npemnapary abo KOHLIEHTpallii aHTUMIKpOOHOT pe4OBUHU; 30HU 3aTPUMKHU POCTY
niamerpoM 10-15 MM BKa3yloThb Ha Mally YyTIMBICTh KYJIBTYpPH A0 BUIIPOOOBYBAHOI
KOHIIEHTPAILlll aHTUMIKPOOHOI pE€YOBUHM; 30HU 3aTPUMKH POCTY AiaMeTpoM 15-25 mm
PO3LIHIOIOTHCS, K NOKa3HUK MOMIPHOI YyTIMBOCTI MIKPOOPraHi3My J10 KOHIIEHTpaLlii
BUIIPOOOBYBaHOI PEYOBHUHU; 30HU 3aTPUMKHU POCTY, AlaMETp SKUX MEPEBUIILYE 25 MM,
CBITYUTH TIPO BUCOKY UYTJIUBICTH MIKPOOPTaHi3MiB 10 BUIIPOOOBYBAaHOT KOHIIEHTpAITIi
aHTUMIKpOOHOT pedoBuHU. [IpH MocTaHOBII JOCIIIIB 10AATKOBO IIPOBOIUIN KOHTPOITI
POCTY KyJBTYPH B CEPEIOBHUILI O€3 JOCITIKYBAaHUX PEYOBHH Y POZUMHHUKY, KOHTPOJI
YUCTOTH CYCIEH31i MIKpOOpraHi3My Ta CTEpUIILHOCTI cepeaoBuina. ExcriepuMeHTu
MIPOBEJICHI Y TPhOX MOBTOPAX.

Pe3ysnbTratH Ta 00roBOpeHHsi. 3a pe3ysbTaTaMd NPOBEACHUX TOCIIIKEHBb
BCTAHOBJIEHO, W10  CTYMIHb  YYTJIMBOCTI  TECT-IUTaMiB  T'PaMIIO3UTHBHUX
MIKpPOOPTaHI3MiB JI0 TEPEeBXKHOI OUIBIIOCTI EKCTPAKTIB TMOMI(PEHOIB MaJlWHU
3BuuaitHoi (Rubus idaeus) 0ye momipaum. Bucoka uytiusicts S. aureus ATCC 25923
BcranoBiieHa 10 20,0% mocmimkenunx 3paskis Ta B. subtilis ATCC 6633 — no 40,0%.
HiameTpu 30H 3atpuMku pocty S. aureus ATCC 25923 konuBanucs y niama3oHi Bij
(18,3+0,5) mm 1o (29,7+0,5) mm, B. subtilis ATCC 6633 — Bix (20,3+0,5) MM 10
(33,740,5) mMm. HallakTUBHIIIUMU BUSIBUJIMCh €KCTPAKTH MOMI(PEHONIB JEPEBUHU Ta
JUCTSIT MaJWHU 3BUYAWHOI, €KCTparoBaHi 3a JOTIOMOTOI0 BOJOW 3 JIOJaBaHHSM
emyJbraropy TBiH-80. BoHU mpOsSBUIIM BUCOKY IPOTUMIKPOOHY aKTHUBHICTH CTOCOBHO
000X JocTipKeHnX pedepeHT- mTaMiB TpaMIIO3UTUBHUX MIKPOOPTaHI3MIB (JiamMeTpu
30H 3aTPUMKH POCTY B miana3oHi Bifg (29,7+0,5) mm g0 (34,3+£0,5) mm).
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BucnoBku. 3a pe3ynbTaTaMu IEPBUHHOTO MIKPOO10JIOTTYHOT0 CKpUHIHTY 10-TH
I'YCTUX CKCTPAKTIB CYMH MOJI(EHOIB 3 PI3HUX YaCTUH MajauHM 3BHuaiHoi (Rubus
idaeus) BCTaHOBJIECHO iX MEPEBaXKHO MOMIPHUN MPOTUMIKPOOHUH €(EeKT CTOCOBHO
TECT-IITaMiB TPAMIO3UTHUBHUX MIiKpoopraHi3miB. HalakTUBHIIIMMU BUSBUIIHNCH
eKCTPAaKTH 3 JIEPEBUHHU Ta JIMCTS MaJIWHHU, E€KCTparoBaHi 3a JOMOMOIOI0 BOAU 3
J0JaBaHHSIM eMynbratopy TBiHY-80. Pe3ynbraTtu nmpoBeneHUX JOCTIIKEHb TOBOIATD
MEePCIEeKTUBHICTh BUBYEHHS TPOTUMIKPOOHUX BJIACTUBOCTEH MOII(DEHOJbHUX CIOJIYK
ManHy 3Bu4aiiHoi (Rubus idaeus) 3 KiHIICBOIO METOIO PO3pOOKH Ha X OCHOBI HOBHX
POTUMIKPOOHHUX 3aCO0IB.

TOPMOHAJIBHUM ®OH XIPYPI'TUHUX XBOPHUX
Y IMHAMIII ONEPALIIHHOI'O JIKYBAHHSA
Auaexcanaposa K.B., ®exoros €.P., llIkoxa O.C.
3anopi3bKui Aep>KaBHUN MEIUYHUN YHIBEPCUTET, 3aMOPIXOKs, Y KpaiHa
biolog7771@ukr.net
Beryn. Kopruxoctepoign (KC) 6e3nocepenniMm o0pa3oM OepyTh ydacTb y
(1310JI0T14HINM BIANOBI/I HAa TOCTPUM CTpeEC, MOB'S3aHUI 3 XIPypriYHUM BTPYUYAHHSIM,
TpaBMOIO 4M 1HQekuier. Cekperiss KOPTHU30Jy 3pOCTae y JEKUIbKa pa3iB
0e31ocepeIHbO MICHS BIUIMBY YIIKOJDKYHOYOTO (akTopy. Y BHUMNAAKY OCIAOJICHHS
JTaHO1 BIJITIOBI/II ITAHCH HA BMYKWBAHHS 3HAYHO 3HIKCHI, BUMaralouy 3aMiCcHOI Tepartii.
[{s o6cTaBrHa J103BOJISIE BBAYKATH KOPTU30JI HalBaxkuBioro ¢paxitiero KC nroaunmy,
1 PO3IIHIOBATH TMHAMIKY MOTO KOHIIEHTpaIlli sk Mapkep peakiii KC Ha yIIKomKeHHs.
JlimpoinHa TKaHWHA € TPATUIINHOI MIMICHHIO IS CTEPOITHUX TOPMOHIB KOPH
HAHUPHUKIB. IX BHCOKi KOHIIEHTpALii raJbMyIOTh IMYHHY BiIIOBiIb, 3HUKYIOUM
KUIBKICTh JIIM(OLIMTIB y KPOBI 1 BUKJIMKAIOYM 1HBOJIOLIIO JIM(OITHOI TKAHWHH.
MoxnuBO, i 3MIHU TIOB'SA3aHI 3 MEPEX0JIOM JIM(OUMUTIB 13 CyAUHHOTO pycia a0
KICTKOBOTO MO3Ky, JiM(GOIIHY TKaHMHY YW cele3iHky. Hampukian, po3BUTOK
niMmpornieHii 00yMOBIEHUHN HE CTUIBKHU 3arHOEIITIO JTIM(OIUTIB, CKUIBKHU X BUXOOM 3
upkysii: T-miM@onuT penupKymioTh y KICTKOBUH MO30K, TaIbMYETHCS BUXI1]
timotuTiB (T-mimdoruTiB) 3 TuMycy, B-mimdoruTiB 3 kictkoBoro mo3ky. I[lpwu
TpuBajgoMy BIMBI KC THITUTBCA MPOAYKIIs JTUMQPOINHUX KITHUH Yy JiM(OiTHUX
opraHax - 3HI)KYEThCS Maca TUMYCY, CeNE31HKH, JiM(paTUYHUX By311B. MakcuMmalibHe
CIyCTOLIEHHS TIM(OiTHUX OpraHiB criocTepiraeTbes uepes ABi qoou micis BBy KC.
Ile cnpusie momanbmIOMy pPO3BUTKY JiMdomneHii, npudomy epeKT 3pOoCTaE TUM
mBUALIE, YuM Bulle koHuenTpamis KC.
Tupeoinni ropmoHu OepyTh yd4acTh y AWQEPEHIIOBaHHI KIITHH, Kl
PO3BUBAIOTHCA, 1 PETYIIOI0TH 00MiHHI Tiporiecu. Tputtontuponid (T3) 1 Tupokcus (T4)
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NPUIHATO BBAXKaTHU HAWBAKIIMBIIIMMHU Yy TPYIl THPEOITHUX TOPMOHIB. Y JiTeparypi
IIUPOKO BHUCBITJIFOETBCS 1X POJIb Yy PEryjsmii  MeTaboii3My, pPO3BUTKY 1
nudepeHITiFOBaHHI TKaHHH.

Merta pociimkennsi. OIIHUTH BIUTUB CUCTEMH HEHPO-TOPMOHAIBHOI PeryJIsLii
Ha (YHKIIOHAJIbHY AKTUBHICTH IMyHHOI CHCTEMH IiJ 4Yac OIMepaliiiiHoi TpaBMHU 3a
JIOTIOMOTOI0 MAaTOTEHETUYHOTO MiJIXO0Ty, IO T03BOJIIE BPaXOBYBAaTH OCHOBHI CTaii
IMyHOT'€HE3Y: aKTHBalIlito, IpoJidepartito, TudepeHIiroBaHHS 1 Mirpaliro JiMQOIIUTIB.

Marepiaan ta Metoau. Y 34 XBOpHX BHBYABCS BIUIMB ONEpaIliiiHOI TpaBMU Ha
(YHKIIOHAJIbHUMA CTaH IMyHHOI CHCTeMH. Y BCIX XBOpPMX Ha OCHOBHHMX €Tamax
3HEOOJIOBaHHS, XIPYpridYHOTO JIKYBaHHS ¥ y HaWOIMXKYOMY MiCIsonepariiHoMy
Mepio/il BU3HAYANIACA KOHIIEHTPAIL[iS KOPTU30IY 1 TOPMOHIB THUPEOiTHOTO KOMILIEKCY.
@DyYHKIIOHATbHY AKTHBHICTb IMYHHOI CHCTEMH JOCIIIKYBaIUd 3 BUKOPUCTAHHAM
KOMIUIEKCY MAaTOT€HETUYHUX METO/IiB, IO OLIHIOIOTh CTaH IMYHHOI CUCTEMH JIFOIUHH
3a piBHEM HOBOYTBOPEHHS 1 Mmirparii JIM(QOIUTIB y BHYTPIIIHBOMY CEPEIOBUIII
OprafizaMy 1 XapakTepu3ylOTh OCHOBHI €TamH TICTO- 1 IMyHOT€HE3y JIMQOIIUTIB:
aKTUBallil0, mpodideparlito, AUPpEpeHIIIOBaHHS 1 Mirpallito JiM(OIUTIB B OpraHi3mi Ha
MOMEHT OOCTEKEHHS: 1) JIOMIHECUEHTHOIO 3 BHUKOPUCTAaHHSAM aKPUIUHOBOTO
OpaH)KE€BOr0, 110 JO3BOJISIE OI[IHIOBAaTH CTaH O1IOK-CUHTETHUYHOI aKTHUBHOCTI
IMYHOKOMITETEHTHUX KJIITHH; 2) IUTOT€HETUYHOTO - [0 aHAJ3Y KIJIBKOCTI JIM(OIIUTIB,
k1 ckianaroTh kiac (KJI) 6e3 acomianiii akporeHTpuaaux xpomocoM (KJI O AAX) 13
nBoma akporeHTpukamu B acormiamiax (KJI 2 AAX), y cymi (KJTO+2 AAX); 2)
IUTOMOP(GOMETPUYHOTO - TIO aHaTI3y KUIBKOCTI JIMQOIUTIB, siki ckianaots KJI 13
miameTtpom KiTuH 10 6,0 MM (KJI < 6,0 Mxm); 3) aBiTHOTO pO3ETKOBOTO - TI0 aHAJI3Y
KUTBKOCTI JIIM(OLIMTIB, 1110 MpH€eIHAIU O1bil 8 eputpouuTiB 6apana (KJI > 8 EB).

VYci mokazHUKHM peecTpyBalid Ha HACTYIHUX €Tamax 3arajibHOi aHecTesil 1
XIpypriqHOTO JiKyBaHHS: l-ii eram — KOHTpOJib (BUXimHUM cTaH), 2-i eran — 30-40
XBWIMH MICHA npemMeikaiii; 3-i eran — 4depe3 30-40 XBWIMH Micis IHAYKUIT A 1HTyOanii
Tpaxei; 4-ii erar — TpaBMAaTUYHHI €Tar omnepariii; 5-if eram — KiHelb oneparlii; 6-i erart
— HACTYITHH JIeHb MICIIS OTeparlii; 7-i eTan — THKICHb IICIIs OTepalii.

PesyabTatu Ta oOroBopeHHsi. JlocToBipHE 3OUIBIIEHHS KOHIEHTpAIil
KOPTHU30JIy MIPU OOCTEXEHHI XIpYpPriuHUX XBOPUX BIJI3HAYEHO JIMILE HA 2-OMY eTari
obcrexxeHHs (140% nepenonepaiitHOTo piBHS), 110 MOSICHIOETHCS TICUXOEMOIIHHOIO
HaIpYyTrolo MaIll€HTIB B OYIKYBaHHI ONEPATUBHOTO BTpy4aHHs. be3nocepeaHbo micis
1HTYyOAa1i 3MICT KOPTU30dy 3HMXKYBaBcs 10 110%, 1110 HE BUXOJIUTH 3a MEXI1 CTpec-
HOPMH 1 Ha JJAHOMY €Tarll BKa3ye Ha JOCTATHIO MPOPIIAKTUKY IHTYOAI[IHHOTO CTPECy
Ta ¢()eKTUBHUHN aHECTE310JIOTIYHHUI 3aXUCT Ha eTarax BBEACHHS B HAPKO3 — MEPEXiJl
Ha IBJI. KonnenTpaiisi kopTu30iy 1 Hamail 3ajuiianacs Ha KOJUITHBOMY pIBHI,

MOXJIMBO, SIK HACJIII0K aJ€KBaTHOTO aHECTE310JI0TTYHOTO 3aXUCTY.
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AHaI3yl0ud JUHAMIKY KOHIIEHTpallli THPEOiTHUX TOpMOHIB (Tada. 1), ciin
3a3HAYUTH 3HIKEHHS 3MicTy T4 Ha npyromy etari oOctexeHHs 10 77%, 1 He3HauHe
smenieHHs T3 no 90%, iMOBIpHO K pe3yJabTaT CYINPECHBHOI Aii KOPTH30Jy Ha
TOPMOHHU THPEOINHOTO KoMILIeKcy. HacTymHe 3pyIieHHs cniocTepiranocs Ha 7 eTarti,
BKe K 301nbpIeHHs konmentpartii T4 1 T3 (120% 1 125% BiamoBigHO), M0 CBIAYNATH
PO aJCKBaTHY aKTHBAIIIIO CEKPEIlii TOPMOHIB, 3 aHAOOIIYHOIO JI€I0 IPH  PO3BUTKY
aHabom4HOI (a3u cTpec-peakiiii y BiIMOBIIb Ha OMEpaIliiHy TpaBMYy.

JlnHamika OLIBIIOCTI TOKAa3HUKIB CTaHy IMYHHOI CHCTEMHM BiAMOBIaIa 3MiH1
TOPMOHAJIBHOTO PIBHIO XIPypriuHuX XBopux. Tak, udepe3 30-40 XBwIMH micis
npeMenukaiii (mepen IHAYKIi€) GyHKIIOHATbHA aKTUBHICTD JTIM(OIUTIB BipOT1AHO
3HU3MNIACA y TOpIBHAHHI 3 IepefonepaliifHuM piBHeM. VIMOBIpHOIO MPHUYMHOI
JAHOT'O 3HMKEHHS, € TAJIbMYBAHHS MIrpal(li akTUBOBaHUX JIM(OUUTIB y JTIMPOIAHUX
OpraHax TijJ BIUIMBOM TJIFOKOKOPTHKOITHUX TOPMOHIB, IO BHUKHAAIOTHCS y KpPOB
HAJHUPHUKAMUA B TEpIIl XBUJIUMHU peaklii opraHiaMy Ha cTpecop (IOYaToK
repeonepariftHoro mepiojay).

Tabnuys 1
[Toxa3HUKH KOHLIEHTpALli TOPMOHIB y KPOB1 XIPYpPrIYHUX XBOPUX
3a eTaramMu 00CTeKeHHS (n = 34).

Eran Koprusou, TpuitoATUPOHIH, TupokcuHs,
00CTeKECHHS HMOJIB/TT HMOJIB/JI HMOJIB/JI
1 509,46+57,17 4,15+0,46 171,47+21,37
2 714,63+88,39 3,79+1,30 131,70+17,89
3 563,17+62,79 5,024+0,66 129,66+15,30
4 583,15+63,99 4,72+0,79 145,21+19,96
5 591,52+83,02 4,17+0,68 143,75+13,86
6 559,65+63,34 4,46+0,64 167,88+20,28
7 540,14+86,62 5,18+1,68 205,65+37,79
[Tpumirka:

1-#1 eramn - KOHTPOJIb (BUXIIHUH CTaH);

2-it etan — 30-40 XBUIHMH MicIs TpeMeTUKaIlii;

3-it eran - yepe3 30-40 xBWJIMH micis IHAYKLIT Ta 1HTYOAaIii Tpaxef;
4-ii etam - TpaBMaTHYHUH eTan ornepartii;

5-ii eTam - KiHellb OTeparii;

6-i1 eTam - HACTYITHUH JIEHb TICIIS OTIepaIlii;

7-1i eTar - THOKJICHD MMICIIS OTepartii.

Opnak yxe yepe3 30-40 XBWIMH Micas 1HAYKIII Ta 1HTYyOalil el MOKa3HUK
(mepen omeparri€ro) MOBEPHYBCS 10 BHUXITHOTO PIBHSA, IO MOXHA PO3IIHUTH SIK
MOBEPHEHHSI aKTUBOBAaHUX JIMQOLMTIB B 3arajbHy PELUPKYISLII0 Yy pe3ysbTari
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MO3UTUBHOI Jii aHanbresii. Onepallisi € CHWIBHUM CTPECOBUM BIUIMBOM Ha OpraHi3M,
KpIM TOTO, B OpraHi3Mi 3'IBISEThCS BEJIUKA KUIbKICTh QHTUTEHIB 1 ayTOAHTUTEHIB 3
VIIKOKEHUX TKaHuH. OpraHizM BIJNOBITAa€ MOOLUTI3AIi€l0 IMYHHOI CHCTEMH, Y
pe3ysbTaTi Yoro akTUBHICTH JIM(OIMTIB 30UTbIIyeThCst Ha 47,78% y MOpIBHSIHHI 3
MOYaTKOBHMM piBHEM. J[0 KiHIIs onepartii JaHWi MMOKa3HUK MTPOOBIKYE ITiBUIITYBATHCS 10
MaKCHMaJbHUX 3Ha4eHb 1 3pocTae Ha 72,2% y TOpPIBHAHHI 3 MOYATKOBUM PIBHEM,
BITOMBAIOYM MAaKCUMAaJIbHY HAIIPYTy IMYHHOI CHCTEMH IOSIBOIO B 3arajibHIN PELMPKYJIAIIT
yJia aKTUBOBAHUX JIIM(OITUTIB 3 3aJTUIIIKOBUMH O3HAKaAMH aKTUBAIlli O1JIOKCHHTETUYHOT
CUCTEMH TIpH IMyHOTeHe31 y JiMdoigHuX opraHax. IMOBIpHimIe BChOTO 30UIBIIICHHS
aKTMBHOCTI JiM(OIUTIB BiAOYJIOCA 3a PaxyHOK MEPEpO3NOALUTY KIITUH Yy 3arajlbHy
PELUPKYJIAIIIO 3 e (Ccene3iHKa, KICTKOBHI MO30K, JIIM(POBY3ITH, MEUIHKA).

BucnoBku. 1. /luHaMiKy piBHIO KOPTHU30Jy Y KPOBI XIpYPT1YHUX XBOPUX MOKHA
posuiHioBatu sk Mapkep peakuii KC Ha ymkomkenHsa. 2. JlocToBipHe 301IbIICHHS
KOHIEHTpalli KOPTH30Jy Ha 2-oMy eTamnl OOCTEKEHHS MOXXe OyTH IOSCHEHO
MICUXOEMOIIIHOI0 HAMpPYTrol MAIli€HTIB B OYIKYBaHHI OMEPAaTUBHOTO BTPY4YaHHS. 3.
30unbienHs: koHnentpanii T4 1 T3 wHa 7 etami cBIIYUTH MPO aJIEKBATHY aKTUBAIIIIO
CEKpellii TOPMOHIB 3 aHA0OJIIYHOIO JI€I0 MPU  PO3BUTKY aHaOOII4HOI (ha3u cTpec-
peaxiiii y BIJIIOBIIb HAa ONEpaliiiHy TPaBMYy.

AKTUBHICTb MOAUPIKOBAHUX MMOXIJHUX KBEPLHETUHY
JEPEBUHUN RUBUS IDAEUS IIOAO I'PAMITIO3UTUBHUX
MIKPOOPI'AHI3MIB 3A PE3YJIbTATAMUN IIEPBUHHOI'O

MIKPOBIOJIOI'TYHOT'O CKPUHIHI'Y
Anpapeesa L./1., Ocosoquenko T.I1., 3aBaga H.II.
Y «lHcTuTyT Mikpobiosiorii Ta imyHosorii imeHi [.I. MeunukoBa
HanionansHoi akagemii MeIUYHUX HayK YKpainuy, XapkiB, YKpaiHa
idandreyeva@gmail.com

Beryn. dnaBoHoMM € HAHOUIBII TOMIUPEHUMU TIPEICTaBHUKAMU (DJTABOHOI/IIB B
npupozi. KBepueruH € oJHUM 3 HaOLIbII BIJOMUX 1 JOOpE BUBYEHUX (PIIABOHOMIB. Y
3B’SI3Ky 13 IIMPOKHM CIEKTpOM ¢apMaKkOAMHAMIKK Ta HHU3bKOK TOKCUYHICTIO
npenapatd KBEPLETHUHY JaBHO NPHUBEPTAIOTh YyBary MAOCHITHUKIB. PoOnarbces
PI3HOMaHITHI CHPOOM TOCUJIUTH JIIKAPChKI BJIACTUBOCTI (DJIABOHOIAIB IUISIXOM
XiMIYHUX Mo (iKaIiii a00 BUKOPUCTAHHS 3ac001B IMiIBUIIIEHHS 1X 01010CTYITHOCTI.

Meta faociaigkeHHsI — BU3HAYEHHS aKTUBHOCTI MOJM(DIKOBAHUX MMOXITHUX
KBEPIETUHY JepEeBUHU MaTMHu 3Bu4aitHoi (Rubus idaeus) ctocoBHO rpaMImo3uTHBHUX
MIKPOOPTraHi3MiB.

Marepiaau ta meroau. [IpoBeneHo nepBUHHUI MiKpOO10JOTTYHHUA CKPUHIHT 35

CKCTPaKTiB KBEPIIETHUHY, BUIIYYCHOTO 3 IEPEBUHU MaIMHU 3Br4aiinoi (Rubus idaeus) Ta
147



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

foro MoaM(piKOBaHUX MOXITHUX. YC1 Moaudikaiii KBepLUETUHY OyJIu OTpHMaHi 3a
JOTIOMOTOI0 ~ O10XIMIYHMX METOAIB Ta oXapakTepuzoBaHi y HarioHaibHOMY
dapmanieBTnuHoMy  yHiBepcuteri MO3  Vkpainu. EkcTparyBaHHS HpHpPOIHOTO
KBEpILETUHY MpoBenieHo 96,0% eTanonom. BuzHaueHHs BMICTY KBEPLETHHY Y BUTSKKAX
MPOBEACHO CIEKTPOPOTOMETPUYHMM METOAOM. BuBuamucs 3pa3kd 3 BMICTOM
kBepuetuny 1,0%, 2,0% Ta 5,0% y cyxomy 3anumky. JlociipkeHO BIUIMB Ha CTYITiHb
IPOTUMIKPOOHOT aKTUBHOCTI MoJIM(iKallii KBEpILIETUHY, a caMe Horo (hopMaTroBaHHS Ta
CYKIIWJIFOBaHHS PI3HOTO CTYIEHIO, a TaKOX JOJIaTKOBOI MOAMQIKallli 32 JOMOMOTO0
aMIHOKMCIIOT JII3UHY Ta apriHiny. JlocmimpkeHo 3 3pa3ku IPUpOIHOTO KBEPIETHHY, 110 6
3pa3KiB GOpMaAILOBAHUX Ta CYKIMIOBAHUX MOAM(IKaIliil KBepieTuHy Ta 1o 10 3pa3kis
KBEPIETUHY, JOJATKOBO MojudikoBaHOoro amidHokucioramu. Cepeln MOXITHHUX
KBEPIETUHY, JOJATKOBO MOAM(DIKOBAaHUX aMiHOKUCIOTaMH, Oyso 12 3pa3kiB
(opMaTbOBaHOIO KBEPLETUHY Ta 8 3pa3KiB HOro CyKUWJIbOBAaHHMX Pi3HOBUAIB. [l
MIKpOO10JIOTIYHUX JIOCHIJKEHbh BUKOPUCTAHO T'PAMIIO3UTHUBHI TECT-IITAMH, SKI €
3araJIbHONMPUUHITUM TIPU TIEPBUHHOMY BH3HAYECHHI MPOTUMIKpOOHOI mii (S. aureus
ATCC 25923 Ta B. subtilis ATCC 6633). AHTUMIKPOOHY aKTHBHICTh JTOCIIIKYBaHHX
3pa3KiB BU3HAYAIU AU(PY31HHUM METOIOM «KOJIOASA31B)» 3 BAMIPIOBAHHSIM J11aMETPIB 30H
3aTpUMKHA  POCTY MIKpOOpraHi3miB Ha arapi Mronepa-XuHToHa. MIikpoOHe
HaBaHTKeHHS craHoBmwio 107 MIKpOOHUX KJIITUH Ha 1 M cepeaoBuina i
BCTaHOBJIIOBaIOCS 3a cranaapToM McFarland. . Cuaxponizaliito KyabTyp HpOBOIUIN 3a
nornomororo Hu3bkoi Temmneparypu (4°C). Y poboty Opanu 18-24-X roIUHHY KYJIBTYypy
Mikpooprani3miB. [Ipu oiiiHil aHTHOAKTEpIaAIbHOT aKTUBHOCTI JOCTIKYBAaHUX 3pa3KiB
3aCTOCOBYBAJIM TaKl KpUTEPIi: BIACYTHICTh POCTY a00 HASBHICTh 30HU 3aTPUMKH POCTY
10 10 MM pO3IIHIOBATIUCS SIK BIJICYTHICTh YyTIMBOCTI, 10—15 MM — sik HU3bKa, 15-25
MM — SIK TIOMIpHA 1 IEPEBUILEHHS 25 MM — SIK BUCOKA YYTIUBICTH MIKPOOPraHi3My 10
BUIPOOYBAJIbHO1 peyoBHUHI. EKCIIEpUMEHTH MPOBENEHI Y TPHOX MOBTOPAX.
Pe3yabTaTu aociaigxenHs. 3a pe3yiabTaTaMy IEPBUHHOTO MiKPOO10JIOTTYHOTO
CKPHHIHTY 3pa3KiB MPUPOIHOrO KBEPICTHHY, BUIydeHOro 3 aepeBunu Rubus idaeus,
BCTaHOBJICHO TIOMIipHY 4yTJuBicTh S. aureus ATCC 25923 ta B. subtilis ATCC 6633
mono 1,0% mnpupomHOro KBEpIETUHY (IiaMeTpU 30H 3aTPUMKHU POCTY BiJIIIOBITHO
(17,7£0,5) mm Ta (17,0£0,0) mm). IIporumikpobua mis 2,0% ta 5,0% npupomHOro
KBEPIETUHY CTOCOBHO JIOCTIIKEHUX TPAMIO3UTUBHUX TECT-IITaM1B MIKpOOPTaHiI3MiB
Oysa moMipHOIO (JiaMeTpH 30H 3aTPUMKHU pOCTy y miamazodi Bix (17,0+0,0) mm 1o
(22,3+£0,5) mm). BcTaHOBIEHO MOMIPHY AaKTHUBHICTh YCIX (DOpManbOBaHUX Ta
CYKIIMJILOBAaHUX MOJU]IKAIIM KBEPIETUHY JEPEBUHN MAJIWHU 3BHYAWHOI MI0JI0 000X
JOCTIKEHUX TECT-IITaMIB MIKPOOPTaHi3MiB (JlaMeTpu 30H 3aTPUMKHU POCTY Yy
niama3oni Bifg (18,0+0,0) mm 10 (23,3+0,5) mMm). BibiiicTs 3pa3kiB MOJIU(IKOBAHOTO
KBEPIETHHY 13 JIOJaBAaHHAM aMIHOKHUCIIOT BUSBWJIHCS BHCOKO aKTHUBHHMH CTOCOBHO
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000X TECT-IITaMiB IPAMIO3UTUBHUX MikpoopraHizmis. S. aureus ATCC 25923 oOys
BUCOKO 9yTiuBHM /10 75,0% ¢dopMaiboBaHHUX Ta J0 YCiX CyKumiboBaHux, B. subtilis
ATCC 6633 — no 83,3% dopmansoBanux Ta 10 100,0% CYKIIMILOBAaHMX MOXITHUX
KBEPIETUHY, MOAM(DIKOBAHMX aMIHOKHUCIOTaMHU. B IIJIOMy BHCOKY YYTJUBICTH S.
aureus ATCC 25923 BcranoBieno 10 85,0% 3pa3kiB KBEPIETHHY, JO0JATKOBO
moaudikoBaHoro amiHokucioramu, B. subtilis ATCC 6633 — mo 90,0% 3pas3kis.
KonnenTpartii ckinagoBux moaudikaiiii He BIUTUBAIM HA CTYMHiHb MPOTHMIKPOOHOT
AKTUBHOCTI JOCIIHKEHUX 3pa3KiB MOAM(IKOBAHOTO KBEPIIETHHY, €KCTPArOBaHOTO 3
JCpEeBUHNA MaJIMHW 3BUYaifHOiI. JliaMeTpw 30H 3aTPUMKH POCTY TPaMITO3UTHUBHUX
MIKpOOPTaHI3MIB TMiJl BIUIMBOM MOAM(DIKAI KBEPLUETUHY 3 AaMIHOKHCIOTaMHU
3HAXOJIUIIMCH Y Alana3oHi Bix (25,34+0,5) mm g0 (27,7+0,5) mm.

BucHoBku. J0BeACHO MEpPCHNEKTUBHICTh TMOUIYKY Ta JOCITIKEHHS HOBHUX
Momudikaliii KBepleTHHy JepeBHHH ManuHu 3Bu4aiiHoi (Rubus idaeus) 3 meroro
CTBOPEHHSI Ha IX OCHOB1 HOBHX MTPOTUMIKPOOHUX 3aCO01B.

BIOXIMIYHI MEXAHI3MHU PO3BUTKY ATEPOCKIIEPO3Y
Auaexcanaposa K.B., Pynsko H.II., Kpicanosa H.B.
3anopi3bKuil Aep>KaBHUM MEIUYHUN YHIBEPCUTET, 3allOpixkoks, Y KpaiHa
biochem@zsmu.zp.ua

Beryn. Atepockiepo3 Ta HWOro yCKJIATHEHHS, Takl gK 1HQApKT 1 1HCYJBT,
MPOJOBXYIOTh 3JIMIIATUCS OJHIEI0 3 OCHOBHUX IPUYMH 3aXBOPIOBAHOCTI 1
CMEPTHOCTI B YCiX KpaiHaxX CBITYy, 0cOOJMMBO B YKpaiHi. L{s matosoris, He3Bakarouu Ha
TpUBaJIE BUBYEHHS, IPOJIOBXKYE 3aJUIIATUCS 3 0araTrboX MO3UIINA HE3PO3YMUIOIO, IO
MPU3BEJIO /IO ICHYBAaHHS BEJMKOI KUIBKOCTI TIMOTE3 1 TEOpill areporeHesy Ta
YCKJIQJHEHb aTEPOCKIIEPO3Y.

Merta pocaimkennsi. [IpoBeneHHs aHamizy cy4acHOro OaueHHsS Ol10XIMIYHHX
MEXaHI3MIB aTeporeHe3y Ta 3aco01B, SIKI BAKOPUCTOBYIOTHCS y JTIKYBaHHI JaHOI NATOJIOTIi.

PesyabTaTn Ta 00rosopenHs. Y 2011 powi Oyno BumymeHo €Bpomneuchbki
peKOMeHIallli 3 KOpEeKIilii MOpyUIeHb JIMAHOr0 OOMIHY TiJ €rilol0 €BpOnenchbKuX
TOBApUCTB KapAi0JIorii Ta aTepocKiIepo3y. Y HUX 3HAWUNUIM BiIOOpa)K€HHS OCTaHHI
JOCSATHEHHS B 0071acTi PO 1TaKTUKH, TIATHOCTUKH Ta Teparii arepockieposy. [lepmr 3a
BCE, ICTOTHO 3MIHMJIACS OIlIHKA KAaTEropiil pu3uky. 30KpeMa, yCiX XBOPUX 3 KIHIYHUMHU
MpOsiIBAMU aT€pPOCKIIEPO3y y JIaHUI yac peKOMEHIy€ThCsl BIIHOCUTH 10 KaTeropii Ayxe
BHCOKOT'O PU3HKY.

ATepocKIIepo3 - XpOHIUHE 3aXBOPIOBAHHS, 110 XAPAKTEPU3YEThCS CHELU(PIUYHUM
YPOKEHHSIM apTepiil eJacTUYHOro 1 M'SI30BO-€JIACTUYHOTO THITB, PO3POCTAHHIM
CHOJIyYHOI TKAaHWHHU B MOEHAHHI 3 JIMIAHO0 1HQUIBTPALIEI0 BHYTPIIIHBOI OOOJOHKH,

[0 TPUBOAUTH JI0 OPraHHUX Ta 3arajlbHUX TOPYIIEHh KpoBoOOiry. B ocHOBI
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aTepOCKJIepo3y HacamIiepes] JiexkaTh JIBa B3a€EMOIIOB'S3aHI MPOIECHU: TOPYIICHHS
MeTaboJII3My 1 TPAHCIOPTY JIMIAIB Ta 3amaJieHHS CYJAWHHOI CTIHKH, 1HII[IHOBaHe
pi3HuMH (hakTOpamuy, 1 MOB'A3aHE 3 AyTOIMYHHUMH MexaHi3MaMu. [IpHunHOI0 pO3BUTKY
ayTOIMyHHHMX peakiiil € Moaudikaiisi (OKUCICHHS, TIIKO3WIIOBAHHS TOIO) MOJICKYII
IUIa3MH KPOB1 1, BHACHIJIOK LIbOTO, HAOYTTd HUMH ayTOAHTUTEHHUX BJIACTUBOCTEH.
Cepen Oesnmiul  Teopii BHUHUKHEHHS aTepOCKIEpO3y, HAMOLIBII MOIMYJISIPHOIO
BBAXKAETHCSI TEOPisl BUHUKHEHHS MATOJOTIYHMX 3MIH Y BIAMOBIIb HA MOIIKOHKEHHS
CYJIMHHOI CTiHKH. [1i7] MOIIKOMKEHHSIM PO3YMIETHCS HE JIUIIE 1 HE CTUILKM MEXaHIuHa
TpaBMa eH0TE110, a HOro AUCHYHKIIIS, SIKa MIPOSIBISETHCS MM ABUIIICHHSAM MPOHUKHOCTI
1 aAre3WBHOCTI, a TaKOX 3OLUIBIIEHHSIM CEKpelii MPOKOAryasHTHUX Ta (DakTopiB
KOHCTpUKII cyauH. JluchyHKIils eHI0TeNno MoKe OyTH HACIIJIKOM BIUIMBY O3yl
PI3HUX YMHHHUKIB: IHPEKIIHHUX areHTiB (30KpeMa, BIpyCiB repriecy), TOKCHYHHUX CIOJTYK
(HampuKIaa, KOMIIOHEHTIB TIOTIOHOBOTO UMY Y KYpIB), TIIEPIPOIYKIIli TOPMOHIB
(Hampukiaa, TIMEPIHCYTIHEMIs TpPU 1HCYJIIH-HE3AJIEKHOMY IIYKPOBOMY jaia0eri),
reMOJIMHAMIYHUX YMHHUKIB (apTepiajibHa TIMEPTeH3is) , BUPOOJICHHS aHTUTUI MPOTH
OKHCJICHUX JIITONPOTEiNiB HU3bKOI IiiabHOCTI (JITTHLLL).

BianoBiiHO 110 cy4acHUX YsBJIEHb MpPO AaTEpOreHe3, came MOAM(IKOBaHI
cknagosl JIITHII[ e, 6e3yMOBHO, aTepOr€HHUMH 1 IPHU MIABUIIEHH] iX PIBHA MOKHA
3aKOHOMIPHO OYIKyBaTW IMIJBHUILNEHHS PHU3UKY PO3BUTKY 1 MPOTrpeCcyBaHHs
aTepocKiepo3y. Y 1bOMY BUIAJKY (POpMYyBaHHS aHTUTLI mpotu okuciaeHux JITTHIIL]
Ma€e po3ryIsgaTUCs SIK MEBHUM MEXaHI3M, CIPSIMOBAHHMK Ha €IIMIHAINI0 OKHCICHUX
JITTHII 1 momepemkenHs ix HeraTuBHUX edekTiB. ONHAK, 32 JaHUMU JITEPATYPHUX
JDKepeNl OCTaHHIX pOKIB, MIJBUINEHUNA TUTp aHTUTIA 10 okucienux JIITHIL,
aCOIlIOEThCA HE 3 BUHUKHEHHSIM a IMPOTPECYBaHHSIM aTEPOCKIIEPO3y 1 HaBITh
PO3TISAAETECA B SKOCTI MapKepa CepleBO - CYIMHHHX 3axBOpioBaHb. [losicHEHH:
bOMYy (DEHOMEHY 3alpoOlOHOBAaHO Take: NpHU HOPMaJIbHOMY (YHKIIOHYBaHHI
ayTOIMYHITETY BHPOOJICHHSI aHTUTLI MPOTH J1eAKOi KuIbKOCT1 okucienux JIITHI 3
YTBOPEHHSIM IMYHHHMX KOMIUJIEKCIB MPHU3BOJAUTH JO iX eNiMiHAIll 3 KPOBOTOKY. Y
BUIMAJIKy HaAMIpPHOiI akTuBalii mnepekucHoro okucHeHHs mimiaiB (I[1OJI) aGo
HEJOCTaTHIM MOTY)KHOCTI CHUCTEMH AaHTHOKCHJAHTHOIO 3aXMCTy, OKHCIIOBAJIbHIN
moaugikamii mianaerscss 3HayHo Outbmia Kutekicts JIITHII, 1 y mpoMy Bumaaky
peakilis 1MyHHOI CHCTEMHM Ma€ HEaJIeKBaTHUN XapakTep. Y IHUX BHUOAJKax
B1I0YBa€ThCS TIMEPHPOAYKIliA aHTUTLN A0 MoaudikoBanux JIITHI 3 migBuieHum
a(iHITETOM, SIKI IPHUCKOPIOIOTH PO3BUTOK arepockieposy. Came ToMmy 30UIbIIEHHS
KUIBbKOCT1  aHTUTI1 g0 okucienux JIITHI acomiroeTbcss 3 TPUCKOPEHUM
MPOTPECYBAHHSIM aTEPOCKIEPO3y 1 OIIBII BaXXKUM TepediroM 3axBOPIOBAHHSL.
Oxucneni JIITHIL BUSBASIOTECS B aTEPOCKICPOTHYHUX OJSAIIKAX TPU PO3BUTKY
aTepocKiiepo3y pizHux jJokami3zaiii. Came TpanchopMoBaHi TEPEKUCHUM OKHCHEHHSM
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JITIHIL] mnornuHaroThcsi MakpodaraMu 3a y4acTiO, TaK 3BaHUX, CKEBEHDKEp-

Jlinomporeinu Bucokoi mrineHOCTI (JIIIBIL[) Takox 3aiimaroTh ocoOimBe
CTaHOBHIIIE y NMAaTOTeHE31 aTepockiepo3y. BoHn MaloTh aHTHATEPOTE€HHI BIACTUBOCTI,
mo OyJ0 JOBENEHO SIK y J0CiiaX Ha TPAaHCTeHHMX MUIIAX, TaK 1 y KIIHIYHUX
crioctepekeHHsAXx. Haillbinpn nmommpena Teopis, M0 MOSCHIOE AaHTUATEPOTCHHY 110
JITIBI, HOCUTh Ha3BY TEOPli «3BOPOTHOIO TPAHCIOPTY XOJIECTEPUHY». BiAMOBITHO
no 1i€i Teopii, JITIBIL, 1m0 1upKya00Th Y KPOBI, 3aXOIUIIOIOTh 3 MEMOpaH KIITHH
neprupeprUuHUX TKAaHWH HAJUIMIIOK XOJECTEPOIy 1 TPAHCHIOPTYIOTh HOTO J0 MEYIHKH
JUTSI IEPETBOPEHHS Y )KOBYHI KHUCJIOTH. OHUM 3 HaiO11b11 BaxymBux edekrin JITIBILI,
[0 BIUITMBAIOTh Ha TMATOT€HE3 aTepOCKIEPO3y, € IX AHTHOKCHIAHTHI BIIACTHUBOCTI.
[Iputamanui JIIIBIL aHTHOKCHIAaHTHI BJIACTMBOCTI NOB'SI3aHI 3 HASBHICTIO Yy HUX
(depMeHTy MapaoKCOHa3W. 3MiHA AaKTUBHOCTI LBOrO (PEPMEHTY, y TOMY YHCIHI
oOyMOBJIEHa 1 T€HETUYHO, MOKE MPU3BOAUTH 1O OCIAOJICHHS 3aXUCHOI (PYHKIIIT
JIIIBI mpotu okucnenns JITTHILI.

IctoTHe Micue B €BpONEMCHKUX PEKOMEHJAIUAX 3 KOPEKLIi MNOpylIeHb
JMIIHOTO OOMIHY BIJIBOJUTHCS JOJATKOBUM METOAaM OOCTEXKEHHS 3 METOI0
BUSBIICHHS aTepOCKIIEpPO3y, IO NPOTiKae 6e3 KIiHIYHUX NposBiB. MeThes B mepury
4epry Mpo BOPOBADKEHHS Y KIIHIYHY TMPAKTHKy METOIIB YyJIbTPa3ByKOBOTO
AYTJIEKCHOTO CKaHyBaHHA COHHHX apTepid, MyJIbTUCHIPaIbHOI KOMITHOTEPHOI
tomorpadii (MCKT) st OlIHKK KaJbIIMHO3Y KOPOHAPHHUX apTepil 1 psiay 1HIIUX
HEIHBa3WBHMUX METO/IIB OIIHKU CTaHy CYJAMHHOI CTIHKH.

[Io crocyerbess OIOXIMIYHMX MapKepiB aTepoCKiIepo3y, TO B €BPOINEHCHKUX
PEKOMEH/IAIIISIX BaXKJIMBA POJIb BIIBOJAUTHCS BU3HAYEHHIO XOJIECTEPOITY JIIMOMPOTEiHIB
BHUCOKOI IIUIBHOCTI Ta NIABUIIEHOIO pIBHS TPUIJILEPUIIB B SAKOCTI MapKepiB
aTepOTreHHOI JUCIINONPOTEiHEMII, OCOOJIMBO Yy XBOPUX 3 LYKPOBHM [1a0€TOM Ta
METa0OIIYHUM CUHAPOMOM. 3 1HIIOTO OOKY, y 0ararboxX MpOBIAHHUX KIIIHIKAaX CBITY BCE
YacTillle CTaI BU3HAYaTH HOBI1 JJa00paTOPHI MapaMeTpH B SIKOCTI T0IATKOBUX MapKePiB
CEpIIeBO-CYIUHHOTO PHU3HKY: BUCOKOUYTIUBUN C-peakTUBHMI OIJIOK, JIMOMPOTEiH-
acortiiioBany ocdomimazy A-2, ano6inku Ano A-1, ano B - 100, nimonpoTtein (a).

Metonu mikyBaHHS YCKJIQJHEHb aTEPOCKIEPO3y, SK MEIUKAMEHTO3HI, TaK 1
XIpypriuti, € cuMnToMaTH4HUMU. OJHIEIO 3 TEPIIOUEPTrOBUX 3aBJaHb € MOIIYK HOBUX
MO>KJIMBOCTEH JIIKyBaHHS aTEPOCKIIEPO3Y, BPaXOBYIOUH, IO 1€ 3aXBOPIOBAHHS CITYKHUTh
nepeyMOBOIO /ISl BAHUKHEHHS HE3BOPOTHHX 3MiH, TAKUX SK 1IIEMIYHa XBOpoOa cepiis,
CTEHO3 HUPKOBUX apTepii, aHEeBpU3Ma a0PTH, IIIIEMIYHUHN THCYIIBT 1 0araTboX 1HITHUX.

B €Bponeicbknx peKOMEHAAIIAX TMPUAUIIETbCS BAXKIMBE MiCle Teparii
mucimiaemii. Teparris cTaTHHaMU 3aTHIIAETHCSI OCHOBHHUM TIIXOJIOM U HOpMaJTi3allii
JMiIHOTO OOMIHY 1 JOCATHEHHS IIUTOBOTO PIBHS XOJECTEPOIY JIMONPOTEIHIB HU3BKOT
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miibHOCTI. OKpecieHa Hila s 1HIIMX TIMoMimiieMiyHuX mpenaparti. Ilamienram 3
aTepOCKIICPOTUYHUM YPaXEHHSIM apTepiil MpU3HaYaloTh 3aCO0U, SIKI 3HUKYIOTh PIBEHb
XOJIECTEPOTy y KpOBI 3a pPaxXyHOK 3HMKEHHS aKTUBHOCTI MPOAYKYIOYOro HOTro
METa0OMIYHOTO NUTAXY, 33 PaXyHOK 3HIKEHHS BCMOKTYBaHHS 200 aKTHUBAIlll BUBEICHHS
3 OprafHiaMy XOJecTepoly Ta WOro TMOXiTHUX. TakoXX BHUKOPHUCTOBYIOTHCS
AHTUTINEPTOHIYHI, AHTUTPOMOOTHYHI 3aCO0H, KOMIUIEKCH BITaMIHIB Ta aHTHOKCH/IAHTIB.
BucnoBku. Jlochai/pKeHHS MEXaHI3MIB  PO3BUTKY Ta IPOTrpecyBaHHS
aTEepPOCKJIEPO3y 3 ypaxyBaHHAM CKJIaAy aTEPOCKICPOTHUUYHMUX OJISAMIOK, O10XIMIYHHMX
MOKa3HUKIB KPOBI XBOPUX JIO3BOJIMTH HAOJIU3UTHCS 1O PO3YMIHHA MEXaHI3MiB
PO3BUTKY MATOJOTIYHUX MPOIECIB 1 Haxadl po3poOsTH JIKApChKI Mpenapatu Jis
yCHIIHOI MPO(UIAKTUKHA Ta JIKyBaHHS aTepockiepo3y. llomanpunl gocimikeHHs Ha
MOJIEKYJIIPHOMY  PIBHI  CIOPUATUMYTh  pO3pOOLl TOYHUX  aAJITOPUTMIB  JUIA
dbapmakoTepaneBTUYHUX BIUIMBIB HA aTEPOCKIECPOTHIHUN TIPOIIEC.

AKTUBHICTb MOAUPIKOBAHUX IMMOXIJHUX KBEPHETUHY
JAEPEBUHU RUBUS IDAEUS IOAO 'PAMHETI'ATUBHUX
MIKPOOPI'AHI3MIB 3A PE3YJIbTATAMMUM IIEPBUHHOI'O

MIKPOBIOJOI'TYHOTI'O CKPUHIHI'Y
Ocosiogquenko T.I1., Auapeesa 1./1., Psaoosa 1.C.

Y «IHcTuTyT Mikpo6iosorii Ta imyHoJorii imeHi [.I. MeunukoBa
HarionanpHoi akagemii MeTUYHUX HayK Y Kpainu», XapkiB, YKpaiHa
idandreyeva@gmail.com

Beryn. KseprietnH € ogHuM 3 HaWOUIbII BIIOMHUX 1 J00pe BHBYCHUX
(bnaBoHOIMIB, SKUM Mae OaraTo MO3UTHBHUX BiACTUBOCTEW. [IpoTe MOXKIMBICTH
BUKOPHUCTAHHA TPOTHUMIKPOOHMX BIIACTUBOCTEH KBEPIETHHY Ta MOTO MOXITHUX HE
BHU3HAYEHO.

Mera pociaigaeHHs — BHU3HAUYEHHS AaKTUBHOCTI MOAM(IKOBAHUX MOXITHUX
KBEPIICTUHY JCPEBUHU MauHU 3BU4aitHo1 (RUbUS idaeus) ctocoBHO rpaMHEraTUBHUX
MIKPOOPTaHi3MiB IUISIXOM EPBUHHOTO MIKpOO10JOTIYHOTO CKPUHIHTY.

Marepiaiau Ta Meroau. [IpoBeneHo nepBUHHUN MiIKPOOIOJIOTIYHUN CKPUHIHT
35 eKCTpakTiB KBEPIETHHY, BUIYYCHOTO 3 JEPEBMHM MaluHH 3BHYaiHoil (Rubus
idaeus) ta ioro mMoaudiKOBaHUX MOXIMHUX. YCi MoAMdiKalii KBEpPUETUHY OyJIH
OTpMMaHI 3a JOMOMOIOI OIOXIMIYHMX METOJIIB Ta OXapakTEepU30BaHI Y
HanionansHomy (apmanestuunoMy yHiBepcuteri MO3 VYkpainu. ExcrparyBanHs
MPUPOTHOTO KBepueTUHY TmpoBeAaeHo 96,0% eraHomom. BusHaueHHS BMICTY
KBEpPLETUHY Y BUTSKKAX MMPOBEJIECHO CHEKTPO(POTOMETPUUHUM METOA0M. BuBuanucs
3pa3ku 3 BMicTOM KBepuetuny 1,0%, 2,0% ta 5,0% y cyxomy 3anuuky. JlocaimkeHo
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BIUIMB Ha CTYIiHb NPOTUMIKPOOHOT aKTUBHOCTI MOAM(IKaIlll KBEPIIETHHY, a caMe HOoTro
dbopMallioBaHHA Ta CYKIWJIIOBaHHS PI3HOTO CTYNEHIO, a TaKoX J0JIaTKOBOi
Moaudikarii 3a JOMMOMOTOI0 aMiHOKUCIIOT JII3UHY Ta apriHiny. JlocmimkeHo 3 3pa3ku
IPUPOTHOTO KBEPLETHHY, MO 6 3pa3KiB (QOpMaIbOBaHUX Ta CYKIMILOBAHHUX
Moauikariit kBepuetruny Ta 1mo 10 3pa3kiB KBEpIETUHY, J0JATKOBO MOAU(PIKOBAHOTO
aMIHOKHCIIOTaMH JII3MHOM Ta apriHiHoM. Cepej MOXiTHUX KBEPIETHHY, JT0JaTKOBO
MOAM(DIKOBAaHUX aMIHOKHCTIOTaMu, Oyi10 12 3pa3kiB ¢popMaibOBaHOTO KBEPIETHHY Ta
8 3paskiB HOro CYKIMJIbOBAaHUX PIZHOBHAIB. J[J1 MiKpOOIOJOTIYHUX JOCHIIKEHB
BUKOPUCTAHO T'pPAMHETAaTUBHI TECT-IUTAMHU, SKI € 3arajJlbHONPUIHATUM TpU
NEpPBUHHOMY BH3Ha4YeHHI ipoTuMikpoOHoi aii (E.coli ATCC 25922, P.vulgaris ATCC
4636 Ta P.aeruginosa ATCC 27853). AHTHMIKpOOHY aKTHBHICTH JIOCIIIXKYBaHUX
3pa3KiB BU3HAYAIU AU(PY31IMHUM METOJIOM «KOJIOJSA31B» 3 BUMIPIOBAaHHAM J1aMETpIB
30H 3aTPUMKHU POCTY MIKPOOPraHi3MiB 3 BUKOPHUCTAaHHAM arapy Mrosnepa-XuHTOHA.
MikpoOHe HaBaHTa)eHHS cTaHOBUIO 107 MIKpOOHMX KIiTHMH Ha 1 MJI cepenoBuUIIa i
BCTaHOBJIIOBasIOCs 3a ctannaproMm McFarland. CuuaxpoHizaiiito KyJabTyp IPOBOIHIIN 32
J0TIOMOT 010 HU3bKO1 TeMiiepaTypu (4°C). Y poboty 6panu 18-24-X roAMHHY KYJIBTYPY
MiKpoopraHi3miB. Ilpu oOwiHII aHTHOAKTEepiadbHOI AKTHBHOCTI JOCIIIKYBaHUX
POCJIMHHUX €KCTPAKTIB Ta X MoJU(]iKaliid 3aCTOCOBYBAJIM TaKi KPUTEPIi: BIACYTHICTb
pocTy a00 HasIBHICTH 30HU 3aTPUMKH pOCTy 70 10 MM pO3LIHIOBAIKCS 5K BIJICYTHICTh
qyTIauBOCTI, 10—15 MM — ik HM3bKa, 1525 MM — K TOMipHa 1 IEPEBUILICHHS 25 MM —
SIK BUCOKA YYTJIUBICTh MIKPOOPTaHI3MY /10 BUTIPOOYBaJIbHOI peuoBUHI. EkciepuMeHTH
MIPOBEJICHI Y TPHOX MOBTOPAX.

Pe3yabTaTu nociikeHHs. 3a pe3yabTaTaMy MIEPBUHHOTO MIKPOO10JOTIHHOTO
CKPUHIHTY 3pa3KiB MPHUPOIHOTO KBEPIETHHY, BWJIYYEHOTO 3 JEPEBUHU MAJIUHU
3pruaiinoi (Rubus idaeus), BctanoBiaeHo noMipHy uymmBicTs E. coli ATCC 25922 no
1,0% mnpupoanoro kBepueruHy (aiamerp 30HU 3aTpuMku pocty (16,0+0,0) mwm).
Pedepent-mramu P. vulgaris ATCC 4636 ta P. aeruginosa ATCC 27853 Oynu maiio
gyTauBi 10 1,0% mpupoaHOro KBEPIETUHY NEPEBMHU MaJMHU 3BUYANWHOI (J1amMeTpu
30H 3aTpUMKH pocTy BiamoiaHo (14,0+0,0) mm ta (14,3+£0,5) mm). [IpoTumikpoOHa
it 2,0% Ta 5,0% TOpUpOAHOrO KBEPUETHHY CTOCOBHO YCIX JTOCHIIKEHUX
IPaMHETATUBHUX TECT-IITAaMIB MIKpOOpraHi3MiB Oyjia MOMIpHOIO (JiaMeTpu 30H
3aTpUMKH pocTy y mianasoni Bif (16,0+0,0) mm go (18,0+0,0) mm). BeranoieHo
MOMIPHY aKTUBHICTh YCIX (OpMaIbOBAaHUX Ta CYKUWJIbOBAaHUX MoJudiKamini
KBEPIICTHHY JECPCBUHU MaJIMHU 3BUYANHOI MO0 YCiX JOCTIIKEHUX TPaMHETaTHBHHUX
TECT-IITaMIB MIKPOOPTaHi3MiB (JiaMeTpu 30H 3aTPUMKHA POCTY Yy Jiama3oHi Bif
(15,7+0,5) mm mo (21,3+0,5) mm). Tlonan TpeTuHU 3 JOCTIKEHUX CYKITUIHOBAHUX
MOXIHUX KBEPLETUHY, J0AaTKOBO MoaudikoBaHoro aminokucioramu (37,5%),
BUSABUJIMCH BUCOKO aKTUBHUMH CTOCOBHO TecT-1rramy E. coli ATCC 25922 (niamerpu
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30H 3aTPUMKH POCTYy Yy miama3oni Bix (25,0+0,5) mm 1o (25,3+0,5) mm). CtocoBHO
pelITH  JOCHIDKEHUX TECT-IITaMIB TpaMHETaTMBHUX MiKpoopraHizmiB yci 20
JOCIIKEHUX 3pa3KiB KBEPIIETHHY, TOJATKOBO MOAHM(IKOBAHOTO aMIHOKHCIOTAMH,
BUSBIIIM TOMIpHY MNPOTUMIKPOOHY Jil0 3 Jlalma3oHOM 30H 3aTPUMKH POCTY BiJ
(20,0+0,0) mm 1o (25,0+0,0) mm. KonrmenTpairii ckiramoBux Moaudikaiiii He BIUTHBaIA
Ha CTYNiHb MPOTHUMIKPOOHOI aKTUBHOCTI JOCIHIIKEHUX 3pa3KiB MOJM(IKOBAHOTO
KBEPIECTUHY, €EKCTPAroBaHoro 3 AepeBHHM MajuHu 3Bu4aitHoi (Rubus idaeus).
BuCHOBKH. PesynbpraTtn TIPOBEJICHOTO JOCHIKEHHS JIOBOJISITh
IEPCIEKTUBHICTh MOAMDIKaIlid KBEpUETHHY JACPEBUHM MaluHu 3BH4aitHoi (Rubus
idaeus) 3 MeTOrO MOIIYKY PEYOBHH 3 BUCOKHMH ITPOTUMIKPOOHUMH BIACTHBOCTSAMHU.

OKCUJAHTHO-AHTUOKCUJIAHTHU CTAH T'ENATOLIUTIB
3A YMOB EKCIIEPUMEHTAJIbHOI HE®@POIIATII TA
3ACTOCYBAHHA T'VIYTATIOHY
®epenuyk €.0.

BykoBHHCHKUI JIep:KaBHUN MEIUYHUN YHIBEpCUTET, YepHiBIll, YKpaina

yelena_f@ukr.net

Beryn. HupxoBi nucyHKIii OpU3BOASATH 10 OKCHUAATHUBHOIO CTPECY Y
KJIITUHAX, CYIPOBOKYIOTHCSI TOKCUYHUM YPaKEHHSM OpraHi3My, MOKYTh BUKIIMKATH
MeTaboJiyH1 3MiHU y TieviHii. [IuTanHs JTiKyBaHHS Ta MOMEPEIKEHHs 3aXBOPIOBAHb
rernaro-peHaNbHOI CUCTEMH IUISXOM BUKOPUCTAHHS MPUPOIHUX AHTUOKCHIAHTIB €
aKTyaJIbHUM JJISI CYYaCHOI HaAyKH Ta MEIULIMHH.

Mera pgochigkenHsi. 3’4CyBaHHS BIUIMBY TJIYTaTIOHY Ha OKCHJIAHTHO-
AHTUOKCUJAHTHUH CTaH MEYIHKH IIyPiB 32 YMOB €KCIIEPUMEHTAIBLHOT HEQPOMaTii.

Marepianu Ta Metoau. ExciepuMeHTaIbHI TOCTIKEHHS npoBeaeHo Ha 131
HeJlHIHOMY OUTIOMYy cTaTeBO3piioMy Iypi-cami macoro 160-180 r. Hedpomarito
MOJICJIbOBAHO MIJISXOM OJIHOPA30BOT0 BHYTPIIIHBOYEPEBUHHOTO BBEIEHHS ()OJII€BOI
kuciotu  (Sigma-Aldrich) y mo3i 250 wr/kr. Hedpomartiro miaTBepIKyBaIu
Mopdodoriuno. ['myrarion (Sigma-Aldrich) BBoawim iHTparacTpajibHO YHPOIOBXK
TPHOX Ta ceMu JHIB y 1031 100 mr/kr.

PesyabTatn Ta 00roBOpeHHsi. Y TeNaToUUTaX EKCHEPUMEHTAIbHUX TPyl
TBApWH, 3a IMIBUAKICTIO yTBOpeHHA TBK-akTWUBHMX NpPOYyKTiB, OYyJ0 BCTAHOBIEHO
IHTEHCUBHE HEEH3MMAaTHUYHE NEPEKUCHE OKUCIIEHHS JIiMiiB: 3pocTanHs BMicty THK-
aKTUBHUX MpOayKTiB Ha 17% Ha 3-i1 neHb Ta Ha 27% Ha 7-1 IeHb €eKCIIEPUMEHTY B
MOPIBHSHHI 3 OKa3HUKAMHU KOHTPOJTIO.

BwmicT rmyrariony y nediHi TBapuH 3 Hedponartiero 3HmKyBaBcs Ha 33% Ha 3-
i eKcepuMeHTaJbHUK JIeHb, Ta Ha 23% — Ha 7-i, TMOPIBHAHO 10 ITOKa3HHKIB
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KOHTPOJI0. 3HMKEHHS KUTBKOCTI aHTUOKCUJIAHTA € THANKATOPOM MOPYIICHHS PeloKC-
CTaTycy KIITUH, IO BIUIMBA€ HA CTIAKICTh TEMaTOLUMTIB JO OKCHAATUBHOTO
MOIIKO/DKEHHA. 3acTOCyBaHHS TJyTaTioOHy, fK Ha 3-i, Tak 1 Ha 7-H JcHb
EKCIIEPUMEHTY, IPUBOINIIO O HOPMU JOCIIIKYBaHI MOKa3HUKH.

Takoxx Oyno0 BCTAaHOBJIEHO 3HWKEHHSA TJIyTaTIOHNEPOKCHAa3u Ha 3
eKcriepuMeHTabHy 100y Ha 11,6%, Ha 7 moby — Ha 36,5%, MO CBIAYXTH TPO
3MEHIIICHHS! BHYTPIIIHBOKJIITHHHOI KOHIIGHTpallli ITyTaTiOHy 3a YMOB Hedporarii, 1
3HIDKCHHS CTIMKOCTI OpPraHi3My J0 OKHMCHIOBAJIBHOTO ypaxkeHHs. Ha 3-to moOy micis
BBEJICHHS TIyTAaTIOHY TJIyTaTIOHMEPOKCUAAa3Ha aKTUBHICTh 3pocia Ha 7%, a micius 7-
JICHHOTO BBEJICHHS TITyTaTiOHy — Ha 23% MOPIBHSIHO 3 TPYITO0 TBAPHH 13 HEDPOTIATIETO.

3a ymMoB HedpomarTii B renaToluTax TBAPUH CIOCTEPITaeThCsl W 3HUIKCHHS
aKTUBHOCTI TIyTaTiOH-S-Tpancdepazu: Ha 22,5% — 3 ngenp 1a Ha 9% — HA 7
eKCIIePUMEHTAJIBLHUH JCHb TOCHTIKEHHS, TOPIBHAHO 3 KOHTpoJieM. [Ipu cemunenHoMy
3aCTOCYBaHHI IJIyTaTIOHY MOKa3HUKH aKTUBHOCTI €H3UMY HAOJU3WUIINCS A0 3HA4Y€Hb
KOHTPOJIIO.

BucHoBku. 3a ymMoB HedponaTii, BUKJIMKAHOI BHCOKOIO 03010 (HoIIi€BOl
KHCIIOTH, CTIOCTEPITANIMCS 3MIHU Y TeNaTOLUTaX TBAPHH; BUSBICHO B3aEMO3B'I30K MIXK
OKCUJAHT-AaHTHOKCUJAHTHOIO CUCTEMOIO MEYIHKH Ta PO3BUTKOM AUCHYHKII HUPOK.
CrnocrepiraBcsi NO3UTUBHUN €(EKT 3aCTOCYBaHHS TIIyTAaTIOHY, 1110 OOYMOBIIEHO MO0
MpOTU3aNaIbHIMHE, aHTHATIONITO3HUMH 1 aHTUOKCUIAHTHUMH BIACTUBOCTSIMHU.

MNPOTUMIKPOBHA IS I'YCTUX EKCTPAKTIB ITOJI®EHOJIIB
RUBUS IDAEUS HA TPAMHETI'ATUBHI MIKPOOPI'AHI3MMU
Ocoaoguenko T.I1., Auapeena 1.J1., Psaoosa 1.C.

Y «IHcTuTyT Mikpo6iosorii Ta imyHoJorii imeHi [.I. MeynukoBa
HanionanpHoi akagemii MEJUUHUX HAyK Y KpaiHu», XapkiB, YKpaiHa
idandreyeva@gmail.com

Beryn. Ilomyk BHCOKOG(EKTHBHUX TpenapariB 3 MPOTUMIKPOOHHUMHU
BJIACTUBOCTSIMU CEpeJl TMPHUPOJIHUX O10JOTIYHO-aKTUBHUX PEUOBHMH HaOyBa€ Bce
O11p1I01 aKkTyanbHOCTI. PocirHHI NMOieHOMBHI CIIOTYKH NOEIHYIOTh Y 001 HU3bKY
TOKCUYHICTb 3 BUCOKOIO (hapMaKOJIOTIYHOIO aKTUBHICTIO.

Meta gocaigkeHHs — BA3HAYEHHS aKTUBHOCTI CYMapHUX MOTI(EHOIIIB MaTUHU

3puyaitHoi (Rubus idaeus) cTOCOBHO TpaMHETaTHBHHX MiKPOOPTaHi3MiB IUISIXOM
MEPBUHHOTO MIKPOO10JIOTTYHOTO CKPUHIHTY.

Marepianau Ta MeToam. Y pamMKax MepBUHHOTIO MIKPOOIOJIOTIYHOTO CKPUHIHTY
JOCIIIJIKEHO MPOTUMIKPOOHY aKTHBHICTH 10-TH 3pa3kiB €KCTpakTiB MOJI(PEHOIbHUX
CIIOJTYK, sIK1 OyJTM BUJTy4Y€H1 3 MaJIMHU 3BUYaiiHoO1 (Rubus idaeus) BikoM Bif 3-X 10 5-TH
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POKIB CTOCOBHO TPaMIO3WTUBHUX MiKpoopraHizmiB. JlochimkeHi mo 2 3pasku
€KCTPAKTIB CyMU MOJi(DEHOIB, BULJICHUX 3 JICPEBUHU Ta JIUCTS, 4 3pa3Ku eKCTPaKTIB
MaKyXy STi1 Ta 2 3pa3Kd CyMilli €KCTPaKTiB MaKyXW ST Ta JEPEBHUHU MaJIUHU
3BuuaiiHoi. ExcTpakiiito peHONbHUX CIIONYK, iX IeTeKTyBaHHS Ta aHATI3 IPOBEACHO Y
Hamionansnomy ¢apmanetuunomy yHiBepcutreri MO3  Vkpainu. Exctpakiis
oJ1ipeHOIiB 3 pOCTMHHOI CHPOBHHHM ITPOBEICHA 32 METOIOM Marleparlii mpu KiMHaTHIH
TeMIiepaTypi BIpoaoBxk 14 mi6. ¥V gaxkocTi ekcTpareHTiB 3actocoBani 96,0% eranon ta
Bosia. CIiBBIIHOLIEHHSI POCIIMHHOI CUPOBUHH 1 €KCTparenTta ckiaaano 1:1 (mac.:00.).
OTpumaHi1 BUTSDKKHU MIAJaBaIM OYMIICHHIO, YIAPIOBAHHIO BIPOJOBXK O-TU TOJUH Ta
BUCYIIIYBaHHIO MPU KIMHATHIA TemmepaTypi BOponoBx 24 roauH. HasBHicTh cymu
MoJ1i(PEHONIB BU3HAYAIA CIEKTPO(POTOMETPUYHUM METOJIOM Ha CHEKTpo(doTOMETpax
CD-46 ta CPO-56 npu npoBxuHi xBuwial 270 HM. OTpuMaHl TYCTH E€KCTPaKTH
MoJII(PEHONIB PO3UMHSUIM Y CTEPUIIbHIA JUCTWIBOBaHIM Bomal Ta roryBaau 1,0%
po3urHH. [ MIKpOOIOJIOTIUHUX JOCHIJKEHbh BUKOPUCTAaHO TpaMHEraTUBHI TECT-
IITaMU, SIK1 € 3aTAIBHONIPUNHATUAM MPU IEPBUHHOMY BHU3HAYEHHI MPOTUMIKPOOHOI Jii
(E. coli ATCC 25922, P. vulgaris ATCC 4636 ta P. aeruginosa ATCC 27853), sixi Oys10
oJiepkaHo 3 Jiabopatopii 3arajabHOi MiKpoOioJorii 3 My3eem Mikpoopranizmis 1Y
«IHCTUTYT MikpoOioyorii Ta imyHosorii iM. [.I. MeunukoBa HarionansHO1 akagemii
MEIUYHUX HayK YKpaiHW». AHTUMIKPOOHY aKTHBHICTh JOCIHIIKYBAHHX 3pa3KiB
BU3HAUalu AUQPY31HHUM METOJIOM «KOJOASA31B» 3 BHUMIPIOBAHHSAM [1aMETPIB 30H
3aTPUMKH POCTYy MIKPOOPTraHi3MiB 3 BHUKOPUCTAaHHAM arapy Mronepa-XuHTOHA.
MikpoOHe HaBaHTaXeHHS cTaHOBMJIO 107 MikpoOHMX KiiThH Ha 1 My cepenoBuIa i
BCTaHOBIIOBaNIOCA 3a ctanaproM McFarland. CunxpoHizaliito KyabTyp MpOBOIMIIH 32
noromMororo Hu3bkoi Temneparypu (4°C). [lpu orinii anTuOaKkTepiaabHOT AKTUBHOCTI
JOCIIIJIKYBAaHUX POCITUHHUX €KCTPAKTIB 3aCTOCOBYBAJIM TaKl KpUTEPIi: BIACYTHICTb 30H
3aTPUMKU POCTY MIKPOOPIraHi3MiB HABKOJIO JTYHKHU, a TAKOXK 30HH 3aTPUMKH 70 10 MM
BKa3ye Ha Te, 1[0 MIKPOOpraHi3M He YyTJIMBUN O BHECEHOTO B TYHKY Ipemnapary abo
KOHIICHTPAII1 aHTUMIKPOOHOT pE€YOBUHH; 30HU 3aTPUMKH POCTy aiamerpom 10-15 mm
BKa3ylOTh Ha Majy 4YYyTJIUBICTb KYyJAbTYPH 10 BHUIPOOOBYBAHOI KOHIICHTpAIlii
AHTUMIKpPOOHOI PEUOBMHHU; 30HM 3aTPUMKH POCTy Jiamerpom 15-25 wm
PO3IIHIOIOTHCS, K TOKA3HUK TTOMIPHOT YyTIAMBOCTI MIKPOOPTaHi3My /10 KOHIICHTpAIIii
BUIIPOOOBYBaHOI pEYOBHUHU; 30HU 3aTPUMKHU POCTY, AlaMETp SKUX MEPEBUIILYE 25 MM,
CBIJTYUTH PO BUCOKY UYTJIUBICTH MIKPOOPTraHi3MiB 10 BUPOOOBYBAHOT KOHLIEHTpAIIli
aHTUMIKpOOHOT peuoBUHU. [Ipy MocTaHOBII AOCIIIIB 10AATKOBO IIPOBOIUIN KOHTPOJ
POCTY KyJBTYPH B CEPEIOBHUII O€3 JOCTIKYBAaHUX PEYOBHH Y POZUNHHUKY, KOHTPOJT
YUCTOTH CYCHEH31i MIKpOOpraHi3My Ta CTEPUJIBHOCTI CepeoBHINA. ExcrepuMeHTH
MPOBENICHI y TPhoX MoBTOpax. CrarucTuuHy OOpOOKY pe3ysbTariB MPOBOIWIHA 3
BUKOPHUCTAHHSM 3arajbHOMPUUHIATHX METOJIIB TapaMETPUIHOI CTATUCTHKHU.
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Pe3yabTatn Ta 00roBOpeHHsi. 3a pe3yJbTaTaMU MPOBEJCHUX ITOCIIIKEHb
BCTAHOBJIEHO, IO  CTYMHiHb  YYTJIMBOCTI  TECT-IITaMIB  IpaMHEraTMBHUX
MIKPOOPTaHI3MiB JI0 TIEPEBAXHOI OIIBIIIOCTI E€KCTPAKTIB MOMI(EHONIB 3 MaJMHU
3pryaitHoi (Rubus idaeus) 6ys momipaum. Bucoka uytnusicts E. coli ATCC 25922 ta
P. aeruginosa ATCC 27853 BcranosiieHa no 20,0% mociipkeHuX eKcTpakTis, P.
vulgaris ATCC 4636 — no 10,0%. diamerpu 301 3aTpumku pocty E. coli ATCC 25922
KoJmMBaucs y miamas3oni Big (17,3+£0,5) mm 10 (29,3+£0,5) mm, P. vulgaris ATCC 4636
—Bix (17,3+£0,5) mm o (27,3+£0,5) mm, P. aeruginosa ATCC 27853 — Biz (19,340,5)
MM J10 (26,7+0,5) MM, HallakTUBHIIIMMU BUSBWINCH TMOMI(GEHOIU, eKCTparoBaHi 3
JCpEeBUHMA Ta JIMCTS MAaJMHM 3BUYAHOI 3a JOMOMOTOI0 BOAM 3 J0JIaBaHHSAM
emyJsibratopy TBiH-80. BOHU MPOSIBUIIM BUCOKY MPOTUMIKPOOHY aKTUBHICTH CTOCOBHO
Maiike yCiX AOCHIKEHUX pePEepeHTHHUX ITaMIB T'PAMHETATUBHUX MIKPOOpPraHi3MiB
(miamMeTpu 30H 3aTPUMKH pOCTY B aiana3oHi Bij (24,340,5) mMm 10 (34,3+0,5) mm).

BucnHoBku. 3a pesyiabTaTaMu MEPBUHHOTO MIKPOOIOJOTIYHOTO CKPUHIHTY
eKCTpakTiB momidenoniB Rubus idaeus moBeaeHO JOIIBHICTH IMOAAJIBIIOTO
NOriau0JeHOr0 BHUBYEHHS MPOTHUMIKPOOHMX BJIACTUBOCTEH HAaWaKTUBHIIIUX 3
JOCIIKEHUX €KCTPAKTIB 3 METOIO iX MoAu(iKalli Ta po3poOKH Ha iX OCHOBI HOBHUX
MPOTUMIKPOOHHUX 3aCO0IB.

JOCJIKEHHS I'IOJINIIEMIYHOI AKTUBHOCTI
8-AMIHO3AMIIIEHUX 7-B-T'TAPOKCH-y-
4'"-XJIOPODPEHOKCMITPONIIJI-3-METUJIKCAHTUHY
Yepuecona O.10., IBanuenko JL.T.
3anopi3bKuii Aep>KaBHUN MEIUYHUN YHIBEPCUTET, 3aOPIKKS, Y KpaiHa

ivanchenko230181@gmail.com

Beryn. 3a ominkoro MuikHapoaHoi denepaiii giadety, 25% Aopocioro
HaceJeHHs y cBiTi Mae wmertabomiynuit cunapom (MC). MC Bu3HayaeThCs SIK
CYKYIIHICTh ~ B3a€MOIIOB’SI3aHUX  (Pi310J0OTIUHKMX, OIOXIMIYHUX, KIIHIYHHUX 1
MeTaboIiuyHuX (HAKTOPIB, sIKi 6€3MOCEPETHBO MiBUIYIOTh PU3UK aTEPOCKICPOTHUHUX
CEepLEeBO-CYMHHUX 3aXBOPIOBaHb, LIyKpoBoro aiadery Il Tumy Ta cMepTHOCTI BiJ IIUX
XBOPOO. [HCYTIHOPE3UCTEHTHICTD, BICLIEPAJIbHE OKUPIHHS, aTEpOreHHA AUCIIIIIIEMis,
eHJoTeManbHa  IUCHYHKIIIA, reHeTUYHA CIIPUHHSTIIUBICTD, MIBUIIIEHU N
apTeplaJbHUN THUCK, TINEPKOAryJNIOIOYMN CTaH Ta XPOHIYHUI CTpec — Lie KIJIbKa
(bakTopiB, KI TPU3BOAITH 10 po3BUTKY MC.

Jucnimigemiss XapakTepU3yEThCS CHEKTPOM JNMIAHUX aHOMAJii, SKi
XapaKTepU3ylThCs MOPYIICHHSIM CTPYKTypH, MeTaboni3My Ta 010JI0T14HOT
AKTHUBHOCTI SIK aT€pOTCHHUX JIMOMPOTEIHIB, TaK 1 aHTUATEPOTCHHUX. 3/1€0LITBIITOTO
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BBAXKA€ThCS, 10 AUCIIIIIEMIs, OB’ s13aHa 3 PE3UCTEHTHICTIO JI0 1HCYIIIHY, € TPSIMHUM
HacJiikoM 360inbienHs cekpertii JITTJITHIL (mimonpoTreinu ayke HU3bKOI MIIJTBHOCTI)
neuinkoto. JIITJIHII[ mertaGomi3ytoTbest sk 3ammmkoBi inomnporeinm Ta JITTHIIL
(JIimonmpoTeiHN HU3BKOT MIJIBHOCT1), SIKI MOXKYTh CIPHUITH (popMyBaHHIO aTepoMu. LIi
aHoOMaJii TICHO TIOB’s3aHI 3 MIABUINEHUM OKHCHHM CTPECOM Ta E€HIOTEITaThHOIO
IUCHYHKII€I0, TUM CaMHUM TOCHJIIOIOUN MpO3analbHUM XapakTep MaKpOCYIWHHOI
aTEePOCKIEPOTUYHOI XBOPOOH.

Ha choromuinHii IeHb BUILISAIOTH NPOGUIAKTHYHI 3aX011 Ta (papMaKoJOTI4HE
nikyBanHsg MC. dapMakooriyte JiKyBaHHS CJIiJT pO3TJISAaTH IS TUX Malll€HTIB, YUl
dakTopu PHU3MKY aJEKBAaTHO HE 3MEHIIYIOTHCS NPOQITAKTUYHMMH 3aXOJaMU Ta
3MiHaAMHU crnocoO0y KHUTTs. BimoMo, mo pi3HOMaHITHI MOXIJHI KCAHTUHY Ta aJICHIHY
BUSBIISIOTH TINOMIMIAEMIYHY IO,

OTxe, MOXKHA 3pOOUTH BUCHOBOK, IIO MpoOjemMa po3pOOKH OpUTIHATBHUX
BITUM3HSIHUX MpeErnaparTiB TIMNOJIIMIIEMIYHOT i1 € MePCIEKTUBHOIO Ta aKTYaJbHOIO.

Merto10 1aHO01 pOOOTHU € MONTYK MEPCIEKTUBHUX T1IMOMIMIIEMIYHIX 3aC001B CEpe
8-amiHo3aMileHNX 7-B-r1iapokcu-y-(4"-Xa0podheHOKCH )IPOIiI-3-METHII-KCAHTUHY.

Marepiaiau Ta MmeToau. MonexyisipHi AECKPUNITOPHU JIJIsl OTPUMAHUX PEYOBUH
po3paxoByBanu 3a jaonomororw komn rorepHux nporpam ALOGPS ta DRAGON.
BiosioriyHi BIAacTUBOCTI CHUHTE30BaHUX CHOJYK PO3PAaXOBYBAJIUCh 3a JIOMOMOTOIO
GUSAR Ta ACD/Percepta Platform.

MonekynspHuii  JOKIHT OyB TMpPOBEJACHUN 3 BHUKOPUCTAHHSIM MPOrPAMHU
AUTODOCK. B skocTi MilIleHi BHKOPUCTOBYBAJIM KPUCTAIIYHY CTPYKTYPY
nanectepud 14a-gemermnazu (CYP51AL). Kpucranigyna Mozenb MillleH1 3aBaHTaXeHa
3 caitty Protein Data Bank.

['inoxosiecTeposieMiuHy  aKTHUBHICTh BUBYAIM NPU  EKCIEPUMEHTAIbHIN
rinepJimnigeMii, SKy CTBOPIOBAJIM 3a KOPOTKOTpHBaJIor0 Moaeio Jowsufszai-Siddigi
(mepopainbHe 30HJI0BE BBEACHHS JOPOCIUM IIypaM-caMIlsaM JiiHii Bictap Baroto 220-
280 r xonecreposty y n0o0oBiit 1031 40 Mr/kr ta (axTopy MOPYLIEHHS JIiMiTHOTO
MeTab0J113My i TOCHJICHHSI BCMOKTYBaHHSI CTEPOi/IiB B kKuiieuHuKy — 0,125% omiiiHoro
PO34YMHY eproKabidepoy B 1000BiH 1031 8 Mi/kT). BonHy CycnieH3110 KCAaHTHHIB B
1031 50 Mr/kr gogaBanu pPer 0S uepes oJHy TOJUHY MicJisg BBEISHHS TNepiniJoreHHOl
CyMillll IpOoTAroM 5-Tu AHIB. Ha moctuii qeHp miciis HapKOTU3allil €TUIOBUM €TEPOM
3niiicHIOBaNM 3a0ip KpoBi 3 Oidypkanii aoptu. dopmyBaid TakoX TPy TBApUH:
IHTaKTHI (BBEJEHHS QUCTUIHLOBAHOI BOAM 30 MII/KT), KOHTPOJbHI (BBEIEHHS CYMIIIII
XOJIECTEPOJI-eprokaibiiudepos 6€3 1oaaBaHHs MpenapaTiB) Ta IIypH, SKUM BBOIWIH
eTaJIoHHI npenapaTH (atopBactatuH, henodidpar). Kpos nenrpudyrysanmu npu 1500
00/XB, BUIUTSUIA CUPOBATKY. B cupoBariii KpoBi IIypiB BU3HAYAIN BMICT 3araJibHOTO
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XOJIECTEPOy 3a MeToJIoM libka. B sIKOCTI eTanoHy MOpIBHSHHS BUKOPUCTOBYBAJIU
aTopBacTaTtuH y 1031 10 mr/kr Ta denodiopar y 1031 60 Mr/xr.

Pe3yabTaTu Ta 00roBopeHHs. /(7 TOCATHEHHS TOCTABJICHOI METH HAMH, TIi]]
KepiBHULTBOM mpod. Pomanenka, OyB posmmpeHuil psg 8-aminozaminieHux 7-f-
ripokcu-y-(4'-xmopodeHoKCH )Tponii-3-MeTHIIKCAaHTHHY.  bymoBa  OTpHUMaHUX
PEYOBHH JOBEICHA CYYaCHUMH METOJaMU aHalli3y: eleMeHTHui anami3, [Y-, [IMP-
CHEKTPOCKOMIsl, XpOMaTO-Mac-CIIEKTpoMeTpis. [l CHHTE30BaHUX CIOJYK 1HJEKC
JlimiHCchki gopiBHIOE 0, a 3a TaHUMHU KOMIT FOTEPHOI'O MPOTHO3Y T'OCTOI TOKCUYHOCTI
JUIL [IypiB Ta MUIIEH PEUYOBHHHM BIIHOCAThCA a0 |V Kiacy TOKCHYHOCTI 3a
kiacudikamiero Cuaopopa. Takum YrMHOM, TOIANBINI ToCipKeHHS 1N Silico, in vitro,
IN VIVO € BUTIpaBIaHVMH.

Jns  orpumaHHs 1H(pOpMALIi NP0 YETBEPTUHHY CTPYKTYpPY KOMILIEKCIB
CHUHTE30BaHUX CIONYK 3 (pepmeHTOM aHecTepuH 14a-n1emMeTnnazon OyB MPOBEICHUIMA
MOJICKYJITHUHM JOKiHT. BcraHoBieno, mo N-[3-merwn-7-B-rinpokcu-y-(4'-xmopo-
(EeHOKCH)ITPOITUJIKCAHTUHII-8|alaHiH Ma€ HaWHIKYY EHEpriio 3B S3YBaHHS 3
dbepmenToM. [omanpini AoCHiKEHHS IN VIVO MOKa3aid, MO0 3a3HA4YCHA PEUOBHHA
3HUKYE PIBEHb 3arajbHOTO XojectepuHy Ha 36,7%. Cning 3a3HAYUTH, 110 TOIIYK
CHOJIYK 3 TIMOJIIIIEMIYHOK aKTUBHICTIO cepell 8-aMmiHO3aMImEeHuX 7-B-T1IpoKcu-y-
(4'-x10poheHOKCH)IPOMiN-3-METUIIKCAHTHHY €  TEpPCHeKTHBHUM,  apke  3a
MOKa3HUKaMH TIMNOXOJIECTEPUHEMIYHOI AKTUBHOCTI BHUSBIIEHI CHOJYKH, $AKI HE
MOCTYTAIOTHCS, a B ICSIKAX BUTAJKAaX aKTUBHIII 32 €TAJIOHU TTOPIBHSIHHSI.

BucHoBkn. Posmupenuit psg  8-amiHosamimeHux  7-fB-rigpokcu-y-(4'-
XJIOPO(PEHOKCH )TPOMiI-3-METUIIKCAHTUHY Ta BUBUYEHI CHEKTPajIbHI XapaKTEPUCTUKH
CHHTE30BaHMX peuyoBHH. [IpoBeneni mpocmimkenHs in Silico mokasanu, 1o oTprUMaHi
CHOJIYKH HaJiexaTh J10 IV Kjacy TOKCHYHOCTI Ta MOl eKCIIEpUMEHTH N VItro ta
In VivO € BumnpaBmaHMMH. BuKOpHCTaHHS JAOKIHFOBUX JOCIHIIKCHB JIO3BOJIAJIO
BiiOpaTH MEPCIEeKTUBHI TIMOX0JIECTEPUHEMIUHI CIIOMYKH JUISl MOAAIBINNX TECTIB IN
Vivo. BcTaHoBIIeHI TEBHI 3aKOHOMIPHOCTI y psdi «OyaoBa — disi». 3a pe3ysbTaTaMH
BHBYCHHS TIMOJIIIIEMIYHOT aKTHBHOCTI CHHTE30BAaHHUX CIIOJYK PEKOMEHIOBAHO [0
nornmuosieHux  gocipkedb N-[3-metwnit-7-B-riapokcu-y-(4'-x10poheHOKCH ) IPOITij-
KCAaHTHHLI-§ |aJiaHiH.

—
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3BEPEXEHICTb KPIOKOHCEPBOBAHMUX 3 HEITPOHUKAJIBHUMUAU
KPIOITPOTEKTOPAMM CIIEPMATO30I1IB MUIIIEN 3 MOJIEJITIO
NUKJIOPOCPAMIAIHIYKOBAHOI TECTIKYJSPHOI TOKCUYHOCTI
IIpoxomok B.1O.
[actutyTt nmpoGiem kpiobiosorii Ta kpiomeaummaun HAH Ykpainu, Xapkis, Ykpaina
v.yu.prokopiuk@gmail.com

Beryn. OHKOGEpTHUIBHICTh YOJIOBIKIB € 3HAYHOIO MPOOJEMOI0 CYy4acHOCTI.
30epertd  MOXJIMBICTH MaTH JITEH JUISI  YOJOBIKIB  JIO3BOJISIIOTH ~ METOJM
KPIOKOHCEPBYBaHHS criepMaTo30i/1iB. OCKUIbKM HE BCl MAIIEHTH BCTUTAIOTh 3pOOUTH
e 70 TMOYaTKy JIKyBaHHS, KPIOKOHCEPBYBaHHS CHEpMIiB TMicias XiMmioTeparii €
aKTyaJIbHUM MUTAaHHAM. 3aCTOCYBaHHS HETOKCUYHUX HEMPOHUKHUX KPiOMIPOTEKTOPIB,
AKI BXOASATh JO CKIaay JI03BOJICHMX (papMmmpenapaTiB IOKa3ajio  CBOIO
PE3YNBTATUBHICTG IS PSAAYy KITHH Ta TKAHWH, aje MHUTaHHS MOMKJIMBOCTI IX
3aCTOCYBaHHS ISl CIIEPMATO30i/[1B € aKTyaIbHUM.

Merta. BuzHauuTtu 1uTiCHICTh MEMOpaH Ta PyXJUBICTh KPIOKOHCEPBOBAHUX 3
HEMIPOHUKHUMU KPIOMIPOTEKTOPaMU CIIEPMATO30i/11B, OTPUMAHUX BiJl MUIIIEH 3 pI3HUM
CTaHOM CIIEPMAaTOTEHE3Y.

Marepiaaum i meroam. [ 1OCIIKEHHST HIJTICHOCTI MEMOpPAH Ta PyXJIMBOCTI
CIIEPMATO30i/11B TICIs KPIOKOHCEPBYBAHHS 3aCTOCOBYBAJIM CIEPMATO30iIM MHUIIECH
Balb/C orpumani Bijg Muilieid, SKUM MOJCIIOBAIM TATOJIOTIIO CIIEpPMaTOTEeHE3Y,
nuisixoM  BBeZieHHs nukiodocdaminy. KpiokpHcepByBanmu  criepMaro3oigud 3
3aCTOCYBaHHSM JBOXETAITHOI MPOTpaMu (0XOJIOKEHHS BiJl KIMHATHOT TEMIIEpaTypH 31
mBuakictio 1°C/xB mo -40°C 3 HACTymHUM 3aHyYpeHHSM Yy PIAKANA a30T) 3
3aCTOCYBaHHSAM KpIOMPOTEKTOPIB, IO HE MPUHUKAIOTH: MOJMIBIHUIMIPONiAOH 6%
(Heoremojes), riipokcueTKpoxMaiib 6% (peones), copbiton 6% (peocopOinaxr),
nexkctpad 10% (peomnoiritoKin).

Pe3yabTaru Ta 00ropopenns. Ilicis iHkyOanii 3 pi3HUMHU KpIOMPOTEKTOPaMH,
[0 HE NPOHUKAIOTh, PYXJIMBICTh Ta LUIICHICTH MEMOpaH CHEpMaTo30iliB JEeio
3MeHIryBanacs. L TeHaeHIia crnocrepiragack B 3pa3kax, OTPUMAHUX BiJl 3JI0POBHIA
MHUIIEH Ta BIJ MUIIEH 3 MOACIIIIO IUKIO(hochaMiTiHIyKOBaHOT TOKCHYHOCTI. [Ticms
KpPIOKOHCEPBYBAHHS 3 BKa3aHUMHU KPIOMPOTEKTOPAMHU KITBKICTh CIIEPMATO30i/1iB HE
3MIHIOBAJIaCh, PYXJIMBICTh Ta LITICHICTE MEMOpPAH CYTTEBO 3HUKYBAINUCH B OJTHAKOBIM
Mipi JIJIsl CIEPMATO30i/11B, OTPUMAHMX BiJ 3JOPOBUX MHUILICH Ta BiJ MUIIIEH 3 MOACILIIO
MaToCHepMii MpU 3aCTOCYBaHHI BCIX 3aCTOCOBAHUX KPIOMPOTEKTOPIB.

BucnoBku. HempoHukanbHi  KpIONPOTEKTOPH Yy  BUIJSNAI  TOTOBUX
dbapmmpenapatiB He 3a0€3MeUyI0Th 30€peKEHICTh CIIEPMIiB OTPUMAHUX BiJl 3JO0POBUX
MUIIEH Ta MUIIeH 3 muKIodochamia-1HAYKOBAHOO TECTIKYISIPHOIO TOKCUYHICTIO 3a
YMOB TOBUTHHOTO OXOJIO/I>KEHHSI.
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BU3HAUYEHHSI AHTHOKCHJAHTHOI AKTUBHOCTI 3AMIIIIEHUX
S-METUWJIIVIIAEHT'TAPASUHOKCAHTHUHIB
IBanuenko /I.I'., [TaxomoBa O.0O.
3anopi3pKuii AepKaBHUN MEIUYHUI YHIBEPCHUTET, 3amopixoKs, YKpaina
ivanchenko230181@gmail.com

Beryn. B ocranHiii yac, chmocTepira€TbCs BeNMKa 3aIliKaBICHICTh 0
BU3HAYEHHS aHTHOKCHIAHTHOI aKTUBHOCTI JIIKAPCHKUX (hOpM Ta G107I0T1YHO aKTUBHUX
pedoBuH. lle mom’s3aHO 3 TUM, L0 3arajJbHONPUUHSTO BBAXKATH, LIO0 OJHIEIO 3
OCHOBHHX MPUYHMH HAUOLIBIIT HEOE3MEYHUX 3aXBOPIOBaHb € OKUCIIIOBAIBHUHN CTpeEC.

OKuCIIOBaJIBHUM CTpEC — I1€ HACIIIOK MOCHIJICHHS reHepallii BUTbHUX paguKaiIiB
Ta / 200 3HIKEHHS (P1310JI0TTYHOT AKTUBHOCT1 aHTUOKCUJAHTHOT'O 3aXUCTY B1Jl BITBHUX
paaukaniB. BuibHI pagukany € HaA3BUYAHHO PEAKIIMHO3JATHUMHU CIOIYKAMH, SKI
MICTATh OAWH a00 JEK1JIbKa HECTIAPEHUX €JIEKTPOHIB Ha 30BHINIHINA opOiTamni. Yepes ix
BHUCOKY PEaKIIAHY 3AaTHICTh BOHH MOXYTb MTPUEIHYBATH €JIEKTPOHH 1HIIIUX PEYOBUH,
110 B€ZI€ 10 YTBOPEHHSI CTIMKUX CIONYK. TakuM UnHOM, aTaKOBaHa MOJIEKYJla BTpadae
CBIii €JIEKTPOH 1 CTa€ cama BUTbHUM PaUKaAIOM, TOYMHAOYH JIAHIIFOTOBUM peaKIiiiHUN
KAacKajl, SIKWA OCTaTOYHO IMOLIKOJXKY€E CTPYKTYypy Ta (yHKIII opraizMmy. I'imokcis,
riIepOoKCis, 1eMis Ta 3alaJIeHHsS € OCHOBHUMH MEXaH13MaMU TnepnpoAyKIii BITbHUX
paaukamnis. [Ticis po3BUTKY TiMOKCIi-1IeMIi, 10HH 3aJ1i3a, K1 KaTali3yl0Th IPOIYKIIO
TIPOKCUIIBHUX PaJUKaiiB 3a JIormoMoror peakmii @enrona i mukimy Haber-Weiss,
HAKOIMUYYIOTHCS B KIITHHAX. 31130 1 BUTbHI PaIUKAIA MOXKYTh IIPUBECTH JI0 PO3PHUBIB
JIHK, mepexrcHOro OKMCHEHHS JIMIIB 1 OUIKIB, 3alajICHHS 1 alloITo3Yy.

Ha cporoHi BCTaHOBJIEHO, 10 OKCUCTIOBAILHUM CTPEC BIJIIrPae 3HAYHY POJIb B
MaToOreHe31 IyKpOBOro mAiabery, 1MeMi4HOi XBOpOOW, 3JIOSIKICHUX HOBOYTBODPCHb,
XxBOpoOu AublreriMepa, xsopoou [lapkiHcoHa.

CroXvBaHHS €K30T€HHUX AaHTHOKCHIAHTIB 3 POCIMHHOTO, TBApUHHOTO 1
MIHEPAJILHOTO JKEPENl BUSBUIIOCS KOPUCHUM JUISL 30POB’Sl JTIOAWHH 1 €(heKTUBHUM
JUTSI 3HWKEHHS 3aXBOPIOBAHb 1HIYKOBAHUX BUIBHUMH paguKaliaMd. AHTHOKCHIAHTU
TaKOXX TIOB’s3aHI 13 3MCHIINCHHSM TeHepallli BUIBHUX PagudKaliB 1 IMOKpAIICHHIM
AHTUOKCUJAHTHOTO CTaTYCy y XBOPHX, IO MOXE OyTH KOPUCHHM JJII HOpMati3arlii
GyHKIII# opraHi3My 1 JTiKyBaHHSI 3aXBOPIOBAHb BUKIMKAHUX IITK1ITUBOIO TI€I0 BUTBHUX
paaukaiiB. B ocTaHHI pOKH CIIOCTEPITaEThCs MiABUILICHUH 1HTEPEC /10 TEPAIIEBTUYHOTO
BUKOPUCTAHHA AHTUOKCHJIAHTIB B JIIKyBaHHI 3aXBOPIOBaHb IIOB’SI3aHUX 3
OKHCITIOBAILHUM CTPECOM.

Buxonsun 13 BHIIIEHaBEICHOIO0, MOXXHAa 3pOOMTH BHCHOBOK, IO MpolOiiema
pPO3pOOKH OpHUTIHAJIBHUX BITYM3HSHUX TMpenapaTiB  aHTUOKCUIAHTHOI Mii €
NEPCIIEKTUBHOIO Ta aKTyaJIbHOIO.
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Metow naHoi poOOTH € TMONIYK NEPCIEKTUBHUX AHTHOKCUIAHTIB cepej
3aMIMIEHUX 8-METUIUTIACHT1Apa3uHOKCAaHTHHIB.

Marepiaiau Ta MeToau. MoJeKyIsIpHI ASCKPUNITOPH 71T OTPUMAHUX PEYOBUH
po3paxoByBanu 3a gonomororo komm 'torepHux mnporpaMm ALOGPS ta DRAGON.
biosoriuyHi BIAaCTUBOCTI CHHTE30BAaHUX CIIOIYK PO3PaxOBYBAJIUCh 3a JOIOMOTOIO
GUSAR Tta ACD/Percepta Platform.

JI1si BU3HAUEHHSA aHTUOKCHJIAaHTHO1 akTUBHOCTI (AOA) CUHTE30BaHUX CIIOJYK
BUKOPHCTaHO METOJ 31 cTaOuIbHUM XpoMoreH-paaukaiom DPPH (2,2-diphenyl-1-
picrylhydrazyl). Takoxx AOA Bu3Hauanach Ha MOjeJi He(PEPMEHTHOTO 1HIIIFOBAHHS
BiIbHOPAJUKANEHOTO  OKUCIeHHS Fe?’. B gKocTi  €TaloHy  IOPiBHSHHA
BUKOPHUCTOBYBAJIU aCKOPOIHOBY KHUCJIOTY.

Pesynbratu Ta 00roBOpeHHsi. 3 METOI0 MOWIYKY IEPCIEKTUBHUX
AHTUOKCHUIAHTIB cepeJl MOXITHUX KCAaHTUHY HAaMH CHHTE30BAHHWM DPsII HEOIMHMCAHHUX
paHile 3aMilleHuX 8-METHIIUIICHT1Ipa3uHOKCAaHTHHIB. bynoBa CHHTE30BaHHUX
CIOJIYK TIATBEPKEHA JaHUMHU eleMeHTHoro aHamizy, Y- ta [IMP-cnekTpockomii,
Mac-criektpometpii. Ilomepenubo Oyiau TIPOBENEHI PO3PaXyHKH MOJIEKYJISPHUX
JIECKPUTITOPIB OTPUMAHHUX PEUOBHH. bylI0 BCTAHOBJICHO, IO BCi OJIEpKaHI CIOTYKH
BIIMOBIJJAIOTh BUMOTaM «IPABUI I’ SITU», TOOTO 1HAEKC JIIMIHCHKI JJIs1 BCIX PEYOBUH
nopiBHioe 0. Hamani HamMu OyB po3paxoBaHUM MOKa3HUK TOCTPOI TOKCUYHOCTI JJISI
IIypiB Ta MULIEH 3a gornoMoror komi torepHux nporpam GUSAR ta ACD/Percepta
Platform. 3a 1uM mNOKa3HMKOM CHHTE30BaHI PEYOBHMHU Halekarh a0 [V Kkiacy
TOKCUYHOCTI. OTKe, pe3ylbTaTd MPOBEACHHMX OCHiKeHb IN Silico mokasamu
MEPCIIEKTUBHICTH MPOBEACHHS MOJAIBIINX JOCIIIKEHD IN VItro Ta in vivo.

JlocmikeHHST aHTHOKCHIAHTHOI aKTUBHOCTI CHHTE30BAaHUX MOXIAHUX 8-
ripa3nHO-3-MeTHI- 7 -B-TiAPOKCIETUIKCAaHTHHIB TOKAa3aJIo, 10 3a MmokasHukoM AOA
OUIBIIICTh CMOJYK HE MOCTYMAIOThCS, @ B JEIKUX BUNAJAKAX AKTHBHIII 32 €TaJOH
MOpiBHSIHHSA. [[711 mojanpluX AOCHIKEHb PEKOMEHJIOBAaH1 8-T-€TOKCUOCH3UIIIICH-
riipasuHo-3-MeThI- 7-B-MEeTOKCIeTHIKCAaHTHH Ta 8-(2'-0poMo-3'-peHiTnponeHiiaeH-
riApa3uHo)-3-MEeTUII- / -B-METOKCIETUIIKCAHTHUH, SIKI AaKTUBHINII 32 acKOpOIHOBY
KUCIOTY B KoHIeHTpanisax 1073, 10° ta 107 mons/n. Cii 3a3Ha4YMTH, 10 BCTAHOBIIECHA
KOpeJsiiiiiHa 3ajeXHICTh Toka3HuKiB AOA, OTprMaHUX 3a IBOMa METOaMHU.

BucnoBku. CrHTE30BaH1 HEONUCAH1 paHillie B JIiTepaTypl MOXiaH1 8-Tiapa3uHO-
3-MeTuI- /-B-T1IPOKCIETUIIKCAHTHHIB Ta BUBYEHI iX CHEKTpaJbHI XapaKTEPUCTUKH.
[TpoBeneni qocmimkenHs in Silico moka3anu, Mo OTpUMaHi CIIOJYKH Hajlexath 10 1V
KJIaCy TOKCHMYHOCTI Ta TOaJIbIil eKCIIEPUMEHTH IN VItro Ta in Vivo € qouiabHuMHU. 3a
nokazHukamMu AQOA OUIBIIICTh CIOJNYK HE MOCTYMAlOThCS, a B JESIKUX BHUMAJKaX
AKTHUBHIIII 32 €TAJIOH MOPIBHSAHHA. BCcTaHOBIEHI 1TEBHI 3aKOHOMIPHOCTI B psiJii «0y10Ba
— JIis». 3a pe3yiabTaTaMd BUBYEHHS AHTHOKCHUJIAHTHOI aKTHMBHOCTI CHUHTE30BaHUX
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CIIONYK PEKOMEHIOBAaHO JO0 TMOTIHOJICHUX MJOCTIKEHb 8-T-eTOKCUOCH3MIIIICH-
rigpasuHo-3-MeTHII- 7 -B-METOKCIETHIKCAHTHH Ta 8-(2'-0pomo-3'-heHianponeHiiaeH-
TriIpa3uHoO)-3-METUI-/ -B-METOKCIETHIIKCAHTHH.

AKTHUBHICTH XIMA3HU TA TOHIHY Y IIIYPIB TP CTUMYJILOBAHIN
T'IEPTEH3II EMOIIHOI'O TA TOKCUYHOI'O TEHE3Y
!Camoxina JI.M., 2JIomaxo B.B.

Y «Hauionansauii IncrutyT Tepanii imeni JI.T. Manoi HAMH VYkpainwm»,
XapkiB, Ykpaina
’[mcTuTyT pobaem kpiobionorii i kpiomeauuman HAH Ykpainu, Xapkis, Ykpaina
lub.samokhina@gmail.com

Beryn. [imeproHiss € mnpoBiiHUM (AKTOPOM PHU3UKY CEpPLEBO-CYIUHHUX
3axBopioBadb (CC3) 1 MOPIYHO COpUYMHSAE MPUONIH3HO 9,4 MUIBHOHIB CMEpTEH Y
BCbOMY CBITI. XO04a MIABUILIEHUN apTepiadbHuil TUCK (AT) € BU3HaHUM (aKTOpOM
pusuky CC3, nommpeHicTb aprepianbHoi rineprensii (Al) mgoci 3amumaeTbes
HESICHOIO I OUTBIIIOCTI HAaceleHHs. BitomMo, M0 TiNepToHis - 1Ie CKJIaJHa CYyTHICTb,
Ha SKy BIUIMBAIOTh TE€HETH4YHI (akTopu, cTpec, (izuyHa Oe3AisUIbHICTh, II€Ta,
OKHMPIHHS, BXXMBAHHS IIKIJJIMBOIO QJIKOTOJIO, TIOTIOHY, MIKpOOiOM, a TaKOX
3pOCTaHHS BIKY, 4YOJIOBIYa CTaTh, CIMEHHUI aHaMHE3 TINEPTOHII Ta IlyKPOBUil ia0eT.

HanmMipHe criokMBaHHSI ajKOTOJIFO CTaHOBUTH Onun3bko 16% Bumaakie Al y
BCbOMY CBITI. JItoau, 10 BXKUBatTh ankorois (15-30 r/1o0y), matote Ha 37% BUIIMIA
PU3HK PO3BUTKY THEepTOHIi. Aje (paKTOpU pU3UKY BKMBAHHS AJKOTOJIO, SIK 1 JII€TA Ta
CIMEHHUI aHaMHe3 Jia0eTy, BTPAaTWIM HE3aJeXHY 3/aTHICTb MPOTHO3YBaHHS
rinepToHii npu 6araroakTOpHOMY JOTICTUYHOMY PErpeciiHOMY aHai3l.

JIumarThCs HEIOCTaTHHO BUBYEHHMHM TOYHI MEXaHI3MH, SIKI BEAYTh BIJ
TINEPTOHII 0 TOTaHOTO caMonouyTTs. OHIEI0 3 TPUYUH TAKOTO TOTAHOTO PO3YMIHHS
€ Te, o narogizionorist Al BKItoyae BHECKM CUMIIATUYHOI HEPBOBOI CUCTEMHU, PEHIH-
aHT10TEH3UH-AJIBIOCTEPOHOBOT Ta IMYHHOI CHUCTEM, KOXHA 3 AKUX € MPUYUHOIO ii
po3BUTKY. ETaHoJ1 Ta ioro MeTaboJ1iTH MaroTh TOKCUYHUM BIUIMB Ha CEPIIEBI MIOIIUTH,
cepito3Hi (hi310JI0TIYHI HACIHIJIKM BXXMBAHHS aJKOTOJIO BKIHOYAIOTh JAUCHYHKIIIO
MITOXOHJIPIM Ta 3MIHHU KpOBOOOIry, 3amajbHy peakilifo, OKUCIIOBAILHUI CTpEC Ta
3amporpaMoBaHy 3aruOeNb KIITHH, a TaKOK aHATOMIYHI TIOIIKOKEHHS CEPIIeBO-
CYJIMHHOI CUCTEMH, OCOOJIMBO CaMOTO CEpIIS.

Oco6nmBy yBary npuBeprae uyTimBicTb Al 10 cTpecy, i1 KOHTPOIb 3MiHaMH B
LHEHTPAIbHUX 1 MepUPEePpUYHUX CHUMIIATUYHUX PETYIATOPHUX MEXaHI3Max, M0
MPU3BOAUTE 10 TeMoIUHaMIuHUX 3MiH Ta niaBuiieHHss AT. TlokazaHo, 1110 pO3BUTOK
CTpEC-YyTJMBOI TINEPTEH31i Yy IIypiB CYNPOBOJKYETHCS 3HAYHUMU 3MIHAMH Y
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CHIBBITHOIIIEHHI METa0OJITIB MO3KY 1 B MapamMeTpax KPOBOTOKY IO MaricTpajbHHX
aprepisx. [Ipu npomy sokanpHa peHiH-aHrioTeHzuHoBa cuctema (PAC) romoBHOro
MO3KY, OKHUCIIOBAJIBHUI CTpeC Ta HeHpo3amalieHHs] B KapIiOperyIsiTOpHUX IEHTpax
CTOBOYpa MO3KY, pPOCTPAJIbHOMY BEHTPOJIATEPAILHOMY MO3KY Ta IHIIMX 0O0JacTsX
MO3KY, TaKuX SIK TinmoTajaMmiuHe napaBeHTpukyssipHe siapo (PVN), e kimouoBumMu
(dakTOpaMu TIOCWJIEHHS CHUMIIATUYHOI akTUBHOCTI. JloOpe BCTaHOBIEHO, IO
cumnatuyHe 30y/KeHHS Ta miaBumIeHHS AT € pe3yabTaTtoM MiJBUIIEHOTO
OKHCIIIOBAJILHOTO cTpecy Ta 3ananeHHs B PVN, ski 30ymxyrots Heliponu PVN. B
1HII[IFOBaHHI BUBUIBHEHHS MPO3aNaJbHUX IIUTOKIHIB Ta aKTUBHUX (OPM KHCHIO TpPHU
AT BaxnuBy pousb Bimirpae anriotreHsus |l (All) - onuH 3 OCHOBHUX KOMITOHEHTIB
PAC. A cepen eH3umiB, 10 KaTani3yioTh yTBopeHHs All He3anexHo BiJ aHT1OTEH3UH-
NEPETBOPIOIOYOTO €H3UMY, OCOOJIMBE 3HAUEHHS MAaOTh XiMa3a OMAacUCTUX KIITHH Ta
TOHIH, Kl JIOKajJi30BaHI B TKaHWHAX T'OJIOBHOTO MO3KY, JIET€Hb, CEpILs, MECUIHKH,
HUpOK. Ponp 1mux eH3umiB y (opMyBaHHI MATOJOTIYHOTO CTaHy TINEpPTEH31i Ha
OpraHHO-CHUCTEMHOMY P1BHI IIPH 1i CTUMYJIIOBAHHI B pe3yJIbTaTI Jili EMOIIIATOrO CTpeCy
Ta BIUIMBY QJIKOTOJIIO IPEICTABIIA€ OCOOIUBUI IHTEPEC.

Mera pocaigxenHsl. 3'ACyBaTh MEXaHI3MHU YYacTl XIMa3d, TOHIHY IIpH
dbopmyBaHH1 cTpec-ctumysiboBaHoi TinepteH3ii (CCI') 1 CTUMYILOBAHOI alIKOTOJIEM
rineprensii (CAI') y urypiB.

Marepiaau ta metoau. PoOoTa BUKOHaHa Ha OLIMX O€3MOPOJHUX AyTOPETHUX
nrypax-camipix (Rattus norvegicus) 6 i 24 mic (N = 6 y KOXHiii rpyri), OTPUMaHUX
METOJIOM CTagHOI paHAOMOpEIHONW CHUCTEMHM pPO3BEACHHS, SKI N0 M[OYaTKy
EKCIIEPUMEHTY MICTWJIMCSA B YMOBaX BiBapito Mpu NPUPOJHOMY CBITIIOBOMY PEXHUMI HA
crangaptTHoMy partioni ad libitum.

CCI" MozentoBay IIIIXOM €MOLIMHOIO BIUTMBY OJIHOYACHO y IPYINH TBapuH (6
1 24 mic). s 1poro BHUKOPUCTOBYBAIW OCBITJICHY KaMmepy, N0 MIJJIOTU sIKOi OyB
MIJBEICHUN €NIEKTPUYHUN CTPYyM, 3aMUKAHHS KOHTAKTIB JJIs Oro moaadl poowiu 3a
JOTIOMOTOI0  MaHinyJsaropa. [lopir 4yTnMBOCTI BU3HA4YalmM JJIs KOXHOI TBapUHU
1HIUBITyalIbHO, Hampyra He nepeBunyBasia 50 B. BrumB enekTpuuHOro CTpymy
3niicHIOBaNM mepepuBuacto (15 ¢ - BmmB, 45 ¢ - mepepsa) mpotsrom 30 xB 3
MEePIOIUYHICTIO - OJIUH CEaHC pa3 Ha 100y mpoTtsrom 18 nHiB (3-X TUXKHIB) 70 TTOSIBU Y
11ypiB cTivikoro migsuiieHHs AT.

CATI MopentoBanu y 7-8-MiCSYHUX I1yPiB-CaMIIIB «JIBOXIUISIIIIKOBUM) METOJIOM,
3a HasIBHOCTI BUIBHOTO BMOOPY MIXK BOJOIO 1 pO3UMHOM eTaHody. [lepmmii TvxaeHb
Iypu oTpuMyBaiiu 5% po3uuH eranoiy, 2-10 - 10%, a 3-10 1 70 KiHIIT €KCIIEPUMEHTY
- 15%. 3aranpHuii TepMmiH ankorommi3zaiii - 10 micsmis. I1o 3akiHUEeHHI TaHOTO TEPMIHY
MPOBOAMIIN KOHTPOJIb CUCTOJIYHOTO THUCKY 3 BUKOPUCTAHHSIM MEIUYHOTO TOHOMETPA,
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MaHXeTy Hakyiajaiu Ha XBicT. AT y ajnkoromizoBaHux mypiB craHoBuB 176,70+£20,68
MM pT.cT. ipotu 130,00+£12,25 MM pT.CT. B KOHTPOII.

B sIKOCT1 KOHTPOJIBHUX TPYN BUKOPHUCTAHO MIypiB-caMIliB 5-6-micsyHoro i 1,5-
pi4HOTrO BiKy. TBapHH BUBOJMIIN 3 €KCIICPUMEHTY IIIJITXOM JIeKamiTaii 3a JOmOMOT 00
TrUIBUOTHHUA. YMEPTBIHHS ILIypIB MPOBOJIMIM 3a YMOB BIJICYTHOCTI 1HIIMX TBApHH.
[Ticas mekamitamii kpoB 30upanu B mpoOipku, BincToroBanu 10 XB mpu KiMHATHIN
temnepaTypi 1 ueHrpudyrysaam 15 xB npu 5000g ma MPW-331 (Mechanika
Precyzyjna, Ilonema). Iledinky mnepdy3yBaid OXOJOKEHUM  (Pi310JOTTUHUM
po3unHoM 5-10 xB. Tkanunu kopu Mo3ky (KM), nerens, cepiis, nedinku 1 HUpokK (300
MT) TtoApiOHIOBanM 1 ToMorerizyBaiau B 3 mur 0.2 M Na-docdarroro 6ydepa pH 7.2
npu 4-6°C. 'omorenatu TkanuH HeHTpUuGyryBanmu npotsrom 10 xB mpu 6000 06 / xB
Ha nentpudysi PC-6 (Dastan, Kazaxcran) npu 4°C. 3pasku cupoBatku kpoBi (CK) i
amkBoTH 10%-X roMoreHariB TKaHUH J0 aHai3y 30epiranu npu -20 °C.

VY CK 1 6e3’sspepuux ¢pakiisx 10%-x romorenariB TkanuH KM, nerens, cepiis,
TIEYiHKY | HUPOK BU3HAYAIM aKTHBHICTh XiMa3H, ToHiHy BucokodyTausumu (10°-10° 1)
SH3UMATUYHUMU MeToAaMu. MeTou 3aCHOBaHI Ha PO3IIEIUIEHH! IMOOUTI30BAaHOTO Ha
MOBEPXHI TOJICTUPOITY KOMIUIEKCY MAapKEpHOT0 €H3UMYy (MEpOKCHIa3u XpOHY) 1
MIPOTEIHOBOTO CyOCTpary.

JlocnikeHHsT TPOBENEHI BIAMOBIAHO A0 3arajbHUX ETHUYHHUX MPUHIUIIIB
€KCIIEpMMEHTIB Ha TBapuHax, cxBasieHnMH | HanionansHUM KOHrpecoM 3 610eTuku (20
BepecHs 2001 p., M. KuiB, YkpaiHa) 1 y3roJKeHUMHU 3 TIOJIOKEHHSIMU €BpONEHCHKOT
KOHBEHIII MpO 3aXUCT XpeOETHUX TBAapUH, M0 BUKOPUCTOBYIOTbCS  AJIs
€KCIIepUMEHTAIBHOT 1 1HIOI HaykoBoi MeTu (CtpacOypr, 1985 p.), a Takox 3rigHO
pPEKOMEHAIlIsIM, IO CTaHOBIATH OJHUH 3 PO3AUIIB KEPIBHUITBA 10 JOTAIllM 1
KOHTpakTiB HanioHansHOro iHCTUTYTY 0X0poHU 370poB's CLLIA (1975 p.) - npuHumnu
BUKOPHCTAHHS TBAPHH.

B ekcniepuMeHTaxX BUKOPUCTOBYBAJIM COEBUH 1HT10ITOP TPUIICUHY BUPOOHUIITBA
«Reanaly» (YropmuHa), mepokcugasy XxpoHy, ¢parment 4-8 All, dipmu «ICN»
(CIA), ans0ymin cupoBaTku Ouka, modictupodioBi minamku (Pocis), doromerp-
aHamizarop imyHoeHsumanii Humareader, «Humany (Himeuunna).

Cratuctuuny 00poOKy OTpUMaHMX JAaHUX MPOBOIMIM 3a MeTo1IoM CThIOZEHTA-
dimepa 3 BUKOPUCTaHHAM IporpaMmHoro 3abe3neyeHHs Excel (Microsoft, CLLIA).

Pesyabtatn Ta obroBopenns. Y nopociaux mypiB 31 CCI' y CK 1 cepmi
BUSIBJICHE M1ABUIIEHHS aKTUBHOCTI1 XIMa3H1 1 3HWKEHHS TOHIHY TOPIBHSHO 3 KOHTPOJIEM
(Puc. 1, 2). ¥ nmopocnux murypiB TakoX BiJI3HAYEHE ICTOTHE 3HM)KCHHS aKTUBHOCTI
TOHIHY y TKaHHHAaX MO3KY, 110 MOKe OyTH B3a€MO3aJIeKHE 3 OUIBII BUCOKMM HOTO
BUXIJTHUM piBHEM. 3MIHM aKTUBHOCTI XiMa3W, TOHIHY B JIETEHSX, MEYIHIN 1 HUpPKaX
JIOPOCIIUX TIYPiB HECYTTEBI.
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Xima3a,
Ex10°
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KounTtpoJn-cTapi
l'ineprensisg-gopoci
KounTtpoJb-gopocJi

Puc.1 AkTHBHicTH XiMa3u y IIypiB 3i cTpec-cTHMYJIL0BaHOIO TiepTeH3i€I0
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Puc.2 AKTHBHiCTH TOHIHY y HIYpPiB 32 cTpec-CTUMYJILOBAHOIO TinepTeH3ici0

Crig 3a3Ha4MTH, 110 JCHATYPOBaH1, MOAU(]IKOBaHI B PE3yJIbTATI BIUIMBY CTPECOBUX
dakTopiB MPOTEiHM HAAXOIATH Y KPOB 1 aKTUBYIOTh HelTpodimu. B pesynbpraTi
TCHEPYIOThCSI peakTHBHI (OPMH KHCHIO, IO TMPU3BOJAWUTH 10 JETPaHyJAIIl TpaHyI
HEUTPO(PUIIB 1 BUXOy IPOTEONITUYHUX €H3UMIB y KPOB. AKTUBOBaHI HEUTPOPUIH, 110
IHQUIBTPYIOTh TKAaHUHH, CIHPHUSIOTH CTUMYJIIOBAaHHIO B HHUX BUIbHOPAAMKAIBHOTO
OKHCIIeHHSl. BilbHI pagukaay y CBOIO UYepry MOXYTh CTUMYJIIOBaTH CHHTE3
BAa30aKTUBHOTO TMENTHUJy EHJOTENiHy-1 Yy eHJOoTemialbHUX 1 TIJIaJICHBKOM S30BUX
KIITAHAX. 3O0UIBIICHHS YTBOPEHHS €HAOTETiHy-1 TakoX Moxke OyTH OO0YMOBIIEHO
MIJIBUIIICHHSM aKTUBHOCTI XiMa3H, 10 € €HJIOTEIIHIIEPETBOPIOIOYNM €H3UMOM. MoskHa
TaKOX MPUITYCKATH 30UIbIIEHHS] aKTUBHOCT1 PEHIHY, 1110 CTIpUsi€ YTBOPEHHIO Al, TOMYy 1110
xima3za yTrBoproe akTuBHUM All 3 Al TUIbkM pu BUCOKHMX KOHIEHTpauisx Al. 3HIKeHHs
aKTUBHOCTI TOHIHY MO€ OyTH 00yMOBJIEHO oro BuTparoio Ha yrBopeHHs All 3 Al i/uu
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AHT10TEH3MHOTEHY 1 MOXE CBIIYUTH MPO OLIBII paHHE 32 YacOM BKJIIOYEHHS TOHIHY Y
(dbopMyBaHHS MMaTOJOTIYHOTO CTaHY 3a TAHUX YMOB.

Oco06mmBuUi 1HTEPEC YSIBIAIOTH COOOK OTpPHMAaHI JIaHl 100 3MiH B TKaHWHAX
MO3KYy. Y pe3yibTaTi BIAMOBIAI Ha 30BHIIIHI 1 BHYTPIIIHI CTUMYJH YK€ IIBUJIKO
BUHHMKAIOTh MOPYIIEHHS B CUCTEMI TiOTaIaMyc-Tinodi3-HaJHUPHUKH, 10 GOPMYIOTH
HepIry JiHII0 3aXHCTYy OpraHi3My, MOHITOPYIOTH [ii HEraTUBHMX YWHHHKIB, SKi
BIUIMBAIOTh Ha CTaOUIbHICTH opranizmy. llepeOinpieHa akTUBHICTH 3a3HAYEHOI
CHUCTeMH 1HJIYKYy€ PO3BUTOK Timepiiniaemii, rimeprensii i T.1. Kiacuuno po3BUTOK
rinepreH3ii BeA€ [0 OPraHHOTO YIIKOKEHHS MO3KY, IO CYHIPOBOKYETHCS
3HUKEHHSM aKTUBHOCTI TOHIHY Y IOPOCIIUX ITypPIB.

Bin3zHaueHo HU3BKUI PIBEHb XIMA3HU y CEpIIl Y CTApUX TBAPUH B KOHTPOJII 1 IPU
CCI, 1 B KM 1 nupkax mrypiB 31 CCI', mo Moxe OyTd O0OyMOBJIEHO MEHIIOK ii
JIOKaJIbHOI0 aKTUBHICTIO 1 BIACTUBICTIO XIMa3H IIypiB, K 1 cOOAK, KPOJIUKIB 1 MUIIIEH,
posieruioBat All Ha BiAMiIHY BiJl XIMa3u JIFOJUHU, XOM SIKIB.

[Toka3aHO 3HMKEHHS aKTUBHOCTI SIK XIMa3H, TaK 1 TOHIHY y cTapux 1ypis 31 CCT°
B KM, 1110 MOB's13aHO CKOpilI€e 3a BCE 3 PO3BUTKOM HeCIeU(PIUHOI BIATOBIIHOT peaKili
Ha MOJPAa3HUK BHACIIJIOK MOPYIICHHS, III0 BUHUKAE M1 JIIEI0 CTPECOBOTO YMHHUKA 1
(bopMyeThCS B €MOIIIWHUX TIMOTAIAMO-TIMOIKO-PETUKYIISIPHUX CTPYKTYpax MO3KY.
[NnoranamiyHa 00acTh Ma€ BEJIMKI JBOCTOPOHHI 3B'A3KU 3 OaraThbMa CTPYKTypaMmu
MO3Ky. KiHIIeBUM ITyHKTOM MpU3HAYEHHS A1 TOJIpa3HUKa € KOpa BETUKUX I1BKYJIb.

[Tpu CCI' noka3zaHO TaKOX 3HM)KEHHSI aKTMBHOCTI SIK XiMa3W B HHUPKaX, TakK 1
TOHIHY y Ceplil 1 HUPKax, [0 MOX€E CBIJYUTH MPO iX BUTpadyaHHs Ha yTBopeHHs All
a00 BuYepnaHHs (PYHKIIOHATILHUX MOXJIMBOCTEN 3a3HAUCHUX €H3UMIB 3 BIKOM.

3a ymoB CAI' y cTapux ILIypiB aKTUBHICTh XiMa3Hu, TOHIHY 3HM)KAETHCSI CYTTEBO
CTOCOBHO XiMa3H Y BCIiX JOCIIPKEHUX 3pa3kax, ToHiHy — jmiire B CK Ta medintii (tadm. 1).

Tabnuysa 1

AKTHUBHICTb XiMa3H1, TOHIHY Yy CaMIIiB IIIypiB 32 YMOB CTUMYJIbOBAHO1
ankorosiem rineptensii (CAI)

[Moka3HukH I[O(f}mem Kopa CHpOBa.TKa Jlereni | Cepue | Ileuinka| Hupku
pynu MO3KY KpOBi
Kontpo |0,322+ |0,122+ 0,207+ |0,209+ |1,28+ 0,14+
Ximaza, |Jb 0,060 0,031 0,083 0,087 0,42 0,05
-4
EX10™ ) car 8’éjf 0* 0* 0% o o
Koutpo | 0,055+ |0,025+ 0,013+ | 0,050+ |0,038+ |0,047+
Townin, |Jb 0,018 0,008 0,004 0,016 0,012 0,015
Ex10* CAT 0,004+ | 0,009+ 0,011+ | 0,025+ |0,010+ |0,027+
0,001 0,003* 0,003 0,008 0,003* 0,008

[TpumiTka: * - cTymiHb BipOTiTHOCTI BiAMIHHOCTEH MOPIBHAHO 3 KoHTposeM p<0,05.

167




Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

BucHoBku. Bukopucrantas 610XiMIYHUX MapKepiB XIMa3u Ta TOHIHY IS OIlIHKH
MeTabOoIYHUX MOPYIICHb MPH E€KCIIEPUMEHTAILHOMY MOJICTIOBAHHI MATOJIOTIYHOTO
crany CCI ta CAI" 103B0JINIIO BUSIBUTH BIIMIHHOCTI, SIKI CTOCYIOTBCSI y CTapUX IIyPiB
TKaHecnenu(pIYHOTO MPOSBY 3HMKEHHS aKTUBHOCTI Ximasu, ToHiny (KM, cepie,
nupku) npu CCI' Ha Bigminy Bim CAI' (xima3u y Beix 3pa3kax Ta ToHiHy B CK 1
TMIEYIHIIl), OCTAHHE (3HHKCHHS TOHIHY B TIEYIHI(1) CBITYUTH PO TIOPYIICHHS O10CUHTE3Y
nporeiniB. Y gopociux 1ypiB CCIT mpu3BOIuTh 10 PO3BUTKY CHEHU(PIUHUX
NaTOJIOTIYHUX 3MiH, MOB'sI3aHUX 31 3HWKEeHHsAM ToHIHY B CK, TkaHnHax MO3Ky 1 cepiii
i axtuBamiero ximazu B CK 1 cepii, 6e3 nposiBy NMaTOJIOTIYHUX 3MIH Y HHpPKax Ha
BIJIMIHY BiJI CTapUX IIYpPIB.

OIIHKA BIIVIMUBY HAINIBOYUIIEHOI'O KAPATEHAHY
HA dKUTTE3JATHICTDb TA MITOXOH/PIAJIbBHY AKTUBHICTb
KJIITUH KICTKOBOI'O MO3KY
Trauenko A.C., IIpokoniok B.1O., Onimenko A.L.
[HCTUTYT eKCIIEpUMEHTAIIBHOI Ta KIIHIYHOT MEAUIIMHN XapKIBCHKOTO
HaIllIOHAJILHOTO MEJIMYHOTO YHIBEPCUTETY, XapKiB, YKpaiHa
as.tkachenko@knmu.edu.ua

Beryn. €Bponeiicbke areHTCTBO 3 Oe3meku xapdoBoi mpoxaykiii (EFSA)
3aMovYaTKyBajo MporpaMy 3 JIOCTIIKEHHS OE3MEYHOCTI BUKOPHUCTAHHS XapuyOBHX
no6aBok E407 ta E407a, Binomux sik KapareHanu. [HTepec 10 X T1IPOKOJIOIAIB, SKi
BUKOPUCTOBYIOTHCS B SIKOCTI 3TYIIIyBayiB, 00yMOBIICHU HAsIBHICTIO IIIMPOKOTO TIACTY
JaHUX TIOJI0 TXHBOT 3AaTHOCTI 1HAYKYBATH 3aMajieHHs IMUTYHKOBO-KUIIIKOBOTO TPAKTy
Ta BUKJIMKATH 1IHCYTIHOPE3UCTEHTHICTb.

Mertoro pocaigaenHs 0yj0 BU3HAUYCHHS BIUIMBY HAliBOUMIIEHOTO KapareHaHy
(E407a) Ha >XKMATTE3OATHICTH Ta MITOXOHAPIAIIBHY AKTUBHICTH KIITUH KICTKOBOIO
MO3KY.

Marepianu ta meroau. KiiThHU KICTKOBOTO MO3KY OTPUMYBAIH 3 CTETHOBOT
kictku 8 urypiB momynsamii WAG. 3riHO 3 MPOTOKOIY, CTETHOBI KICTKH IIypiB
BHJIUISUIH, BIIOKpeMITIOBaIIH emii3 Ta aiadis, Micis 90ro 3 KICTKH IMIITPUIIOM BUMHUBAIIN
KICTKOBHUI MO30K, (QLIBTPYBaIN yepe3 KITHHHUA QUIbTp 3 po3mipamu op 100 MM Ta
pecycnenayBainu B cepefoBuiii RPMI 1640 3 10% ¢etanpHOi OMyadyoi CHpOBaTKH Ta
aHTUO10TUKOM-aHTUMIKOTUKOM. KITITHHU KyJIbTUBYBAJIM 3 XapuoBoto Ao0aBkowo E407
B KiHneBii koureHtpamii 0-10 mr/ma mpotsarom 24 roaua B COj-iHKyOaTopi mpH
temriepaTypi 37°C B armocdepi 3 5% CO,. Metaboinniuny akTUBHICTh JOCIHKYBAJIHU 32
noromoroto MTT rtecty. He3anexxHi rpynu noka3HUKIB MOPIBHIOBAIIN 32 JOMOMOIOIO
BCTaHOBJICHHS KpuTepiiB Kpackena-Youmica Ta [lanna.
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PesyabTaTn. [{ns8 KUIBKICHOI OIIHKK BIUIMBY XapuyoBoi go0aBku E407a nHa
KJIITUHHA KICTKOBOT'O MO3KY IOPIBHIOBAJIM MTOKAa3HUKHM ONTHUYHOI IIUTBHOCTI CYyCHEH31M
KIiTiH. BceTtanoBneHo, mo cratuctudHOo mocToBipHi (p<0,0001) 3miHM maHOTO
napameTpy Oynm 3apeectpoBaHi npu koHreHtpamii E407 200 mkr/mia Ta Bumie. B
niana3oHi koHMeHTpartii 200 MKr/mit - 5 Mr/mit 1iel moka3HuK OyB BIBIYI OUTBIIAM y
MOPIBHSIHO 31 3pa3kaMu, 10 He 3a3Hanu BIMBY E407a, a y konmnentpamii 10 Mr/m
3HAQYEHHS ONTHYHOI IIIJILHOCTI OyJ10 BTpUUl OUIbINE, HIK Y KOHTPOJI1. Taki pe3yapTaTu
MTT Tecty MOXYTh CBITYMTH IPO TIMEPaAKTHBAIIIO MITOXOHJpiH, a00 301IbIICHHS
3arajibHO1 MITOXOHIp1ajIbHOT MAacH BHACIIIJIOK aKTUBAIIil 610reHe3y MITOXOH/APIM.

BucnoBkn. Takum uymHOM, xapuoBa noOaBka E407a He BrmBae Ha
KUTTE3AATHICTh KIIITUH KICTKOBOI'O MO3KY, aji€ IMIJIBUILYE aKTUBHICTh MITOXOHJIPIN y
KoHUeHTparii 200 MKI/mJ1 Ta BUILE.

VITAMIN A NORMALIZES HEMATOLOGICAL INDICATORS
IN ANIMALS WITH CU - INDUCED LIVER FIBROSIS
Novikova A.V., Akzhigitov R.A., Komburley Yu.A.

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
nav_kh@ukr.net

Introduction. Liver fibrosis is a natural consequence of chronic liver disease,
regardless of etiology. The main link in the development of fibrosis is the
accumulation of hepatic collagen in the liver tissue. It is known to be formed in
“activated” liver stellate cells, which change morphologically and functionally after
the release of vitamin A from the cells. The effectiveness of treatment with modern
drugs is not high and the development of biologically active substances capable of
regulating fibrogenesis is urgent. It is known that the development of liver fibrosis is
accompanied by "reorganization™ of the parameters of the immune system, including
the cellular link of immunity.

Aim of the investigation. In this regard, the aim of the work was to investigate
the effect of vitamin A, which has an effect on stellate cells and can provide regulation
of the cellular link of immunity. To solve this topical issue, the effect of vitamin A
on some hematological parameters of animals with Cu-induced liver fibrosis was
investigated.

Materials and Methods. The experiment was carried out on three-month-old
male Wistar rats. To induce liver fibrosis, rats were injected intraperitoneally with a
solution of copper sulfate at a concentration of 1 mg Cu / 100 g of body weight three
times every 48 hours, as described in (Bozhkov A.l., 2017). Animals with Cu-induced
liver fibrosis were injected per os with an oil solution of vitamin A at the rate of 300
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IU /100 g of body weight with an interval of 24 hours for 7 and 21 days. Investigated
the hematological parameters of animals on an automatic analyzer Mindray BC - 2008
Vet (USA).

Results and Discussions. 7 days after the administration of the last dose of
copper sulfate in the group of experimental animals, there was a decrease in the number
of platelets and thrombocyte, respectively, as well as an increase in the number of
monocytes and granulocytes, which may indirectly indicate the development of liver
fibrosis. If animals with Cu-induced liver fibrosis received vitamin A at a dose of 300
IU / 100 g of body weight for 7 days, then they had an increased content of monocytes,
and all other parameters, including the number of platelets and granulocytes, were at
the level of the control group. In the group of intact animals that received only vitamin
A, the change in hematological parameters was recorded at the level of blood cells,
namely, an increase in the content of monocytes, granulocytes and leukocytes.

After 21 days from the beginning of vitamin A administration, all the studied
parameters corresponded to the values of the intact control in all experimental groups.

Conclusions. Consequently, daily administration of vitamin A at a dose of 300
IU /100 g of body weight induces an increase in phagocytic cells on day 7, and by day
21, even against the background of daily administration of this vitamin, normalization
of hematological parameters of experimental animals was observed. It can be assumed
that vitamin A can be recommended for the normalization of liver function in the case
of toxic fibrosis.

SHAYEHHSA EHEPTETUYHOI'O CTATYCY EPUTPOLIUTIB
Y MPOSABI EOEKTUBHOCTI XJIOPITPOMA3UHY
3A CTPECOBUX YMOB
IInakosa H.M., €Epmiosa H.A., lllankina O0.0., Hinor O.€., Opsosa H.B.
[acTuTyT IpoGem kpiobiosorii Ta kpiomeauman HAH Ykpainu, XapkiB, Ykpaina
cryo@online.kharkov.ua

Beryn. AT® € OCHOBHUM €HEPTeTUYHUM JIKEPEIOM B €PUTPOIIMTAX CCaBIIIB.
Buytpimnsokmituaauil AT® Bifirpae BaXJIHMBY poJib Yy CTPYKTypl Ta (PYHKIISIX
MeMOpanu eputpouutiB. Bmict AT® BuzHauae  crymiHb (ochopuintoBaHHs
MeMOpaHHuX OUIKIB 1 dimiAiB. Take hochopriiroBaHHS MOIYIIIOE B3aEMOIT Olapy 3
LIUTOCKEJIETOM 1 BIUIMBA€E Ha CTAOUIbHICTE MeMOpaHu. 3HMKEeHHs KoHueHTpauii ATd
B €PUTPOLIUTAX CYMPOBOIKYETHCS 3MIHOIO JMHAMIYHOTO CTaHy JIMiAHOTO Oimiapy,
IIUTO30JIbHOI OLTKOBOT Mepexi, PyHKITIOHYBaHHS PsALy (EPMEHTHUX 1 TPAHCTIOPTHUX
cucteM. Ile Moxke BITOMBATUCS HA 3aTHOCTI €PUTPOIUTIB MPOTUCTOSITH CTPECOBUM
HABAHTAKCHHSM.
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B mnpomeci po3MopoxyBaHHSI €pPUTPOLIMTIB MICHS KPIOKOHCEPBYBAHHS, iX
MeMOpaHa MIIJA€TbCS HAIMIPHOMY OCMOTUYHOMY HAaBaHTAXXEHHIO B TpoOIECl
MOBEPHEHHS KJIITUHU B (1310J0T14HI YMOBU. J{J1s1 BUBUEHHS LILOTO MPOIIECY CTBOPEHA
MOJIEJTb TTOCTTIMEPTOHIYHOTO MOKY. B paMkax 11i€i Mo e, 3MiHIOIOYH BUXITHUHN CTaH
KIIITUH, TEMIEPATypHI 1 OCMOTUYHI YMOBH, BBOJSYHU JIOJIATKOBI PEYOBHHH, MOMKJIMBO
nia0upaTH ONTUMANIbHI YMOBH JUIS PO3MOPOKYBaHHS KITITHH.

Mera gociaimenHsi. BUBUMTH BIUIMB XJIOPIPOMA3HHY Ha PIBEHb IeMOJI3y
KOHTPOJBHUX Ta BHCHaXeHMX 3a AT® epuTpouuTiB Kpoyss 3a YMOB
MOCTTIIEPTOHIYHOTO IIOKY.

Martepiaiu i meroau. i AOCTiIKEHHS BUKOPUCTOBYBAIM EPUTPOIUTH,
OTpMMaHI 3 KpoBl Kposuka. PoOOTy 3 TBapuHaMuM NOPOBOJWIM BIAMNOBIAHO 0
«3arajbHUX MPUHLUIIB €KCIIEPUMEHTIB Ha TBapuHax» (V HamioHanbHuld KOHrpec 3
0ioetuku, Kui, 2013). Ilicnsg BuaaneHHs IJIa3MH €pUTPOMACY [IBidl BIIMHUBAJIH
nuisixoM nentpudyryBanns mpu 1000 g npotsirom 3 xBwinH y 10-kpatHOMy 00’ €Mmi
¢13ionoriunoro po3unny (NaCl 0,15 mons/i; Na-docdatuuit 6ydep 0,01 mons/n, pH
7,4). BucHaxxenns kniTuH 3a AT® npoBoawim 3a HacTymHUM MeToAoM. Eputpouutu
1HKyOyBanu 3 2-1e30Kcirioko30t0 (10 mmonb/in) npotsrom 2 rox npu 37°C, micas
YOro BIAMHUBAIM (P1310J0TTYHUM pO3UYMHOM. [loCTrinmepTOHIYHMI MIOK 3A1MCHIOBAIIN
nepeneceHHs M eputpouutiB 3 2,0 Mmoaw/11 NaCl B 0,15 mons/n NaCl npu 0°C ta nipu
37°C. Bwmict reMornio0iHy B CylepHAaTaHTI BU3HAYalu creKTpodoToMeTpudHo. [
BCIX 3pa3KiB MPOBOJIWIM OOUYUCIEHHS CEPEIHbOTO apU(PMETUYHOTO 3HAYCHHS 1
3HAUCHHSA CcepeaHboKBagparuuHoi moMuiaku (M = m). Craructuuny o0OpoOKy
OTPUMaHHUX EKCIIEPUMEHTAIHUX PEe3y/bTaTiB MPOBOAUIIM 32 JOIIOMOTOI0 IPOrpaMu
«Statistica 6.0» («StatSoft Inc.», CILIA).

PesyabTatun Ta oO0roBopeHHsi. OTpuMaHi pe3yJibTaTh MOKa3aJd HE3HAYHE
3HM>KEHHSI YYTJIMBOCTI €pUTPOLUTIB, BUCHAXKEHUX 32 AT®, 10 moCTrinepToOHIYHOTO
IIOKY TOPIBHSHO 3 KOHTPOJIBHUMH KIITHHAMH. Tak, piB€Hb reMoJli3y KOHTPOJIbHUX
KJIITUH y 00paHuX eKCIIEPUMEHTAIBHUX YMOBax ckianae 64 = 6% ta 39 + 4% mpu 0°C
ta 37°C BianmosinHo. BucHaxkeni 3a AT® epurporutéd IeMOHCTPYIOTH MEHIIIE
nomkoKeHHs — 53 £ 5% Ta 33 £ 3% npu 0°C Ta 37°C BiANOBIAHO.

JonaBanHs amdpiiIbHOT CIIOTYKH HA €Tarll periaparailii KOHTPOJIbHUX KIITHH
3HMXKYE pIBEHb reMoiTH4Horo nomkokeHHs npu 0°C, ane e npu 37°C. PiBeHb
MOCTTIMEPTOHIYHOIO TeMOI3Y Y MPUCYTHOCTI XJIOPIPOMA3UHYy ISl HUX ckiajae 36 +
5% npu 0°C ta 69 = 7% npu 37°C. Tob6TO, MOXHaA CKa3aTH, IO XJOPIPOMA3UH
MIPOSIBIISIE 3aXUCHY MO I0JI0 EPUTPOIUTIB KPOJIS B yMOBaX MOCTTIMEPTOHIYHOTO MIOKY
npu 0 °C, Ta YMHUTH JOJATKOBY MOIKOKytoun fAito mipu 37°C. Epurporuth, 1o
BucHaxkeHi 3a AT®, moBomare cebe iHakme. PiBeHb MOCTTINEPTOHIYHOTO
MOIIKOKeHHS BUCHaXXeHUX 3a AT® KIIITUH B MPUCYTHOCTI XJIOPIIPOMa3UHY CKIIaJa€
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51 £ 6% mipu 0°C ta 76 £ 8% npu 37°C. ToOTO XJ0pnpoMa3nuH He BIUIUBAE HA PIBEHb
NOCTTiNepTOHIYHOTrO0 reMoi3y mpu 0°C Ta YUHUTH JOIaTKOBY MOLIKODKYIOUY 110 TIPU
37°C mono KiIiThuH, BUCHa)keHux 3a ATO.

Binomo, 1m0 MeTabos1iuHe BUCHA)KEHHS €PUTPOLIUTIB TPU3BOIUTH 10 CUIIBHIIION
acorianii MiX CIIEKTpUHOM 1 MeMOpaHOI0, OCKUIbKH BUCHaXKeHHS 3a AT® 3amobirae
dbochopumroBanHto Oika 4.1R, 1o cnpusie 38's3yBanHI0 KoMImiekey 4.1R-cnextpun-
aKTHUH Ta 30UIbIIy€e TPYXHICTH MeMmOpanu. lle Moke OyTH NPUYUHOKO JIESIKOTO
3HIDKEHHSI TOIIKO/PKEHHSI EpPUTPOLMTIB 32 YMOB IMOCTTIMEPTOHIYHOTO IIOKY
EPUTPOLIMTIB, OCKUIBKA MEXaHIYHa TPUBKICTh MEMOpaHH ITiIBUIITY€E€ThCS.

XnopripomazuH € KaTioHHOK  aM(idiapHOIO  crmonykow. PesynbraTn
JOCIIDKEHb Tpenapary MHIATBEPIKYIOTh HAasBHICTh JOMIHYIOUHMX TiApodOoOHHX 1
3HaYHUX JOJATKOBHUX €JIEKTPOCTATUIHHMX B3a€MO/IIN TP 3B'sI3yBaHHI XJIOPIPOMA3UHY
3 meMmOpanor. Ll gocimikeHHST JEeMOHCTPYIOTh NEPEBAXHY B3aEMOMAII0 MIiX
XJIOPIPOMA3MHOM 1 aHIOHHUMH JIMIJHUMH KOMIIOHEHTaMH, [0 PO3TAIlOBaHI Y
BHYTPIIIHHOMY MOHOIIAP1 JMigHOTO Olmmapy MemOpanu. PochaTuauicepuH —
OCHOBHHMM HETaTUBHO 3aps/DKCHHUM I Yy BHYTPIIIHBOMY MOHOIIApI — Mae
npu6sm3HO 60% HeraTUBHOrO 3apsAAy JimiAiB. IHII aHiOHHI Qocdomimiau, Takl K
dbocdharununeranonamin, hochaTuauIIHO3UTOI 1 MOT1(HOCHOIHOZUTUIN, € MIHOPHUMHU,
asle B CyKymHOCTI BHOCATH 40% 4YHCTOro HEraTMBHOIrO 3apsany. Bimomo, mo mpu
MeTa0OIIYHOMY BUCHAXEHHI1 piBHI OJI1()OCHOIHO3UTHIIB 3HUKYIOTHCS. TaKuM YHHOM,
HEBEJIMKA 3MiHA MOJISIPHUX DPIBHIB WX JIIMIJIB MOXE MPUBECTU O JOCTATHIX 3MiH
aHIOHHOTO 3apsAy BHYTPIIIHHOIO MOHOIIAPY JimigHoro 6imapy. Lle Moxke 3HMKyBaTu
3B’S3yBaHHS XJIOPIPOMa3WHy 3 MEMOPaHOI0 Ta CIYT'yBaTH MOSCHEHHSM BiJICYTHOCTI
3axucHOi mii 1€l amdiduTbHOT PEYOBMHHM WIOJAO KIITHH, BHCHaXKeHUX 3a ATO.
OTpumaHi J1aHi y3roJKYIHOThCS 3 pe3yIbTaTaMu JIOCIIKEHHSI III0J10 BILUIUBY TPUBAJIOCTI
30epiraHHs KpoBi Ha €(PEKTUBHICTh 3aXHUCHOI Jii aM(pipIIbHUX PEYOBHMH B yMOBAax
TEMIIEPaTypPHO-OCMOTHUYHOTO CTpecy (IaHl He NpuBeleH1). 3a pe3yJbTaTaMH IOTO
JOCTIPKEHHSI TpUBaJie TinotepMmiune 30epiranHs (Ouibie 24 TOAWMH) MPU3BOIUTH 10
3HIDKEHHSI 3aXHMCHOI JIii XJIOPIPOMa3WHy B YMOBAaX TMOCTTINEPTOHIYHOTO IIOKY
EPUTPOIIUTIB, IO MOKE OYTH MOB’3aHE 3 META0OJIYHIUM BHCHAKEHHSIM KJTITHH.

BucnoBku. Takum YWHOM MOKHa 3pOOWTH BHCHOBOK, IO METaOOIYHE
BUCHAQKEHHS EPUTPOLIUTIB 3MIHIOE 1X (P13UKO-XIMI14HI XapaKTEPUCTUKH, 1110 BILUIMBAE HA
PE3YNbTAaTUBHICTD MPOTOKOJIB 3aXUCTY KIITHH Yy CTPECOBUX YMOBAX.
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BIIVIUB EKCTPAKTIB YEPBOHUX 1 )KOBTUX TIJIOJAIB
JEPEHY CITPABKHBOI'O (CORNUS MAS L.) HA AKTUBHICTb
AMIHOTPAHC®EPA3 IIJIA3MHU KPOBI H1YPIB
31 CTPEIITO30TOLHUMHOBUM HHYKPOBUM JAIABETOM
"Jagan M., 'Kyuypka O., 'Bpoasxk I.B., °’Kyxapcbka A., 'Cubipna H.
JIpBiBCHKMI HaliOHANBEHKH yHIBEpCUTET iMeni IBana ®panka, JIbBiB, Ykpaina
2Wroctaw University of Environmental and Life Sciences, Wroctaw, Poland
4abanm@gmail.com

Beryn. 3a mykposoro niadery (L) 1 Tuny ocHoBHUE edeKT TinoiHCyTiHeMii
B1IOOpaKa€ThCA HA METa0OJiI3MI TIIIOKO3W 1 TOJATaE y 3amoOirandi eeKTHBHOMY
MOTJIMHAHHIO Ta BUKOPHUCTAHHIO TJIFOKO3H SIK JKepesa eHeprii OUIbIIICTIO KIIITUHAMHU
opranizamy. Kpim Garathox (aktopiB, 110 BIUIMBAIOTh Ha PIBEHb TJIIOKO3U B KPOBI,
MEY1HKA BIJIITPa€ 0OCOOIMBO BAXKIUBY POJIb y META00J113M1 ITIOKO3U. Y pa3l HAJJIUIIKY
TJIFOKO3U Y KPOBI1, MOCHJIIOETHCS ii TPAHCHOPT Y KIITHHUA TEYIHKUA 3 TMOJAJIBIIAM
NEPETBOPEHHSM Y IIIKOTEH, SIKUI IEIOHYETHCS B renaTonuTax, sIkuil 3a He00X1JHOCTI
JIETKO 3a3HAa€ TIIIKOTEHOJII3Y, 110 MPU3BOAUTH O HAAXOJKEHHSI BUIBHOI IJIIOKO3U Y
KpoBoIUtvH. [TocTiliHuii AucOaaHCc MK PIBHAMHU IJIFOKO3H Ta 1HCYJIIHY TPU3BOJAUTH JI0
MOCUJICHHSI CHHTE3y TJIKOTeHYy Ta MOTJMHAHHS >KUPHUX KHUCIOT. B pesymprari
HAJUIMIIKOBE HAKONMWYEHHS TJIIKOT€HY Ta KUPIB BIUIMBA€ HA (PYHKIIi MEYIHKH, L0
MPU3BOJUTH A0 MOTIPUIEHHS TIIIKEMIYHOTO KOHTPOIIO Ha PIBHI IIJIOFO OpraHi3My Ta
MopymeHHs QYHKIIIOHAIBHOT 3/TaTHOCTI IMEY1HKH.

Pi3Hi yckmagHeHHs, MOB’s3aHi 3 a1a0eTOM, 3yMOBJICHI 3MIHOK KOMIIOHEHTIB
mia3Mu  Ta (YHKIIIOHATBHOIO AaKTHUBHICTIO KIITHH OpraHi3aMy, TOMY TOIIyK
MpoQUIAKTUYHHUX 3aC001B, K1 MOTJIM O MOKpAIIUTH KIIIHIYHUN cTaH narieHTiB 3 [{/], €
aKTyaJlbHOIO MPOOJIEMOI0 ChOTOICHHA. B ocTaHHI poKU TUIOAM AepeHy CIPaBXHBOTO
(Cornus mas L.) 3ymMOBMIM BEITUKUI THTEpEC 3aBISIKM HASIBHOCTI y iXHhOMY CKIJIaJi
PI3HOMAaHITHUX O10aKTUBHUX CHOJYK Ta IXHIM KOPHUCHUM BIIACTUBOCTSIM, TaKUM SIK
aHTUOKCHJAHTHA Ta mpoTusananbHa maii. I[lmogm Cornus mas L. MoxyTs OyTH
MOTEHIIMHUMH ~ TEpaleBTUYHUMH 3aco0amMu  ab0 XapyoBOw  J00aBKOK  3a
TINepriaikeMiYHUX CTaHiB, 0co0uBo 3a L[] 1 Tumy.

Merta pocaimxenns. Jlocmiautu akTUBHICTS anaHiHaMmiHoTpaHchepasu (AnAT)
i acnaptaraminotpancdepasu (AcAT) mma3mMu KpoBi IIypiB 31 CTPENTO30TOIMHOBUM
[1/] 3a BBeIeHHS €KCTPAKTIB YUEPBOHUX 1 dKOBTHUX ILIOIB AEPEHY CIPABKHBOTO.

Marepiaaun Ta MeToam. Y A0CHIIKEHHI BUKOPUCTOBYBAIM IIIypiB-CaMIIiB JIiHIi
Wistar macoro Ttima 120-140 r. [liaber iHAyKYBaJIM BHYTPINIHHOOUCPEBHHHUM
BBEJICHHSIM CTPENTO30TOIMHY (55 MI/KT Macu Tina). TBapunu OyJ10 OIJICHO HA YOTUPH
rpym. [lepma (koHTpOIsE — 31M0pOBi TBapuuu) Ta Apyra (L[] — miabeTnyHmii KOHTPOJIIB)
Tpymny TBAPUH BOPOJOBK 14 JTHIB EpOPaTbHO OTPUMYBAJIHM MUTHY BOY 00’ €MoM 1 MiL.
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Trapunam 3 LIJ] TpeThoi 1 UeTBEpPTOI IPyIl MEPOPaTLHO BBOIUIM €KCTPAKTH YEPBOHHUX 1
YKOBTHUX IUIOJIIB JCPEHY, BIAMOBIAHO, ¥ 7031 20 MI/KI Macu Tijla BOPOJOBXK 14 AHIB.
[Ticns 3aKiHYEHHS €KCTIEPUMEHTAIIBHOTO TIEP10ly TBAPUH YCIX TPYIl IEKaIliTyBalH Mij
ehipHUM  HApPKO30M, MPOBOAWIM  3a0ip KpoBi. Bu3HaueHHS  aKTUBHOCTI
anaHiHamiHOTpaHcdepasu i acnapraTaMmiHoTpaHcdepasu 3/1MCHIOBANN Y TJ1a3M1 KPOBI
3riiHO 1HCTPYKILIT (hipMu-BupodbHuka “@imicit-iarnoctuka” (Juinpo, Ykpaina).

Pe3yabTaT Ta o0roBopeHHsi. BuyTpimHbokIITUHHI eH3uMU ACAT 1 AnAT
OepyTh y4acTh Y MeTabOJIYHUX Mpoliecax, 110 BiI0YBaIOThCS B OpraHi3Max CCaBIIiB.
Benuka KinbKiCTh IUX €H3UMIB MICTUTBCS B M’513aX 1 TKAHWHAX BICIIEPAJIbHUX OPTaHiB
— TEYiHIl, JIETeHl, HUpKaX, CeNe3iHIl, MiJUUTYHKOBIH 3ano3i. Y KpOBI 310pOBUX
ccaBliB BMICT ACAT 1 AnAT ne3naunuii. OqHak 3a po3BUTKY B 3a3HAYEHUX OpraHax
MATOJIOTIYHHUX IMPOLECIB, 110 TPU3BOJATh A0 PYWHYBAHHS NAapeHXIMATO3HHUX KIIITHH,
€H3WMH TIOTPAIISIOTh Y KPOB.

ExcriepuMeHTanbHl JOCHIKEHHST Jalld 3MOTY BCTAaHOBUTH MIJABUIICHHS
aktuBHocTi ATAT Ta AcAT y mmasmi 3a ekcnepumeHTanbHoro I[JI. 3okpema, 3a
niabeTy y mia3Mi KpoBi TBApUH CIIOCTEpiraiu mifBuIeHHs aktuBHOCTI ANAT B 1,7
pa3za ta AcAT B 2,1 pa3a nopiBHsIHO 3 KOHTPOJIbHOW rpymnoro. Koedimient e Pitica
CTATUCTUYHO JIOCTOBIPHO BIAPI3HAETHCA BiJ KOHTPOJIBHUX MOKA3HUKIB, BKa3yIOUH Ha
PO3BUTOK JEKOMIIEHCATOPHUX MPOIECIB Y MEUIHIl 3a ekcrnepuMmeHTaiabHoro IIJ[ ta
MOpPYIIEHHS 11 (PYHKLI1OHATIBHOI 3AaTHOCTI.

3a BBemenHsi TBapuHaM 3 I[J] ekcTpakTiB TIIOMIB JEpeHYy CIPaBKHBOTO,
akTuBHICTE AJAT 1 AcAT B3HMXKYEThCS TOPIBHAHO 3 J1a0€TUYHUM KOHTPOJIEM.
Koedimient ne Pitica mocToBipHO 3pocTae y rpynax TBapuH 3 /11a0€TOM 3a BBEJCHHS
EKCTPaKTy YEepBOHMX IUIOMIB. 3MiHM Koedimienta pge Pitica y 1rypiB 31
CTPENTO30TOIMHOBUM /11a0€TOM 32 BBEJICHHSI €KCTPAKTIB IUIOIB CIIPUYUHEH] THUM, 110
akTUBHICTh ANAT 3a3Hae OUIbII 3HAYHUX 3MiH (3HMXKYeTbcs B 1,7 ta 2,1 pa3a,
BI/IMOBITHO, TTOPIBHSHO 3 J1a0eTOM), Hi>K akTUBHICTh ACAT (3HMXKyeThes B 1,6 Ta 2,3
pasza, BIAMOBIIHO, TOPIBHIHO 3 AilabeToM). Taki 3MiHM aKTUBHOCTI TpaHCaMiHa3 MOXKHA
MOSICHUTH HASBHICTIO OCOOJIMBOI TPymnH 010aKTUBHUX (PIiTOCTONYK y Twiogax Cornus
mas L.: anTomiaHiB, (paBOHOIAIB Ta IpUIOiMiB, SKI BIUIMBAIOTH HA PIBHI IIJIOTO
opranisamy. bioakTuBHI  (ITOCHONYKH, 3HIKYIOUM KOHLIEHTpPALII0 TJIIOKO3H,
MOKPAIIYIOTh TIIKEMIYHUHA KOHTPOJIb, IO MPUBOIUTH JO 3MCHIICHHS HAKOITHMYCHHS
JMIAIB Y TMEYlHLI, MPUTHIYYIOTh PO3BUTOK 3alalieHHs, 3MEHIIYIOTh OKCHJIaTUBHHM
CTpeC y MEYIHI[l Ta 3HUKYIOTh PiIBEHb MEYIHKOBUX TpaHCAMiHA3 y MJIa3Mi KPOBI.

BucHoBkn. Exctpaktu mmomiB jgepeHy cmpaBxaboro (Cornus mas L.)
MPOSIBJISIIOTh  TEMATOMPOTEKTOPHI  BJIACTUBOCTI 'y pa3l BBEICHHS TBapwH 31
cTpenTo3oTonuH-1HAYyKoBaHUM L[] BipooBx 14 nHiB y 7031 20 Mr Ha KT MacH TiJa.
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AKTUBHICTH EH3UMIB PETEHEPALII TVTYTATIOHY
B EPUTPOLIUTAX HIYPIB 3A YMOB
HYTPIEHTHOI'O JUCBAJIAHCY
Komnabuyk I'.I1., Hukouaaituyk I.M., Copoka B.3.
YepHiBelnpkuii HaIlloHaNbHUH yHIBepcuTeT iMeHi FOpis @enpkoBuua,
Yepnisii, Ykpaina
soroka.viktoriia@chnu.edu.ua

Beryn. OctanHiM yacoM Ha Tji He30aJaHCOBAaHOCTI Xap4yoOBOTO paIlioHy
MaKpOHYTPI€EHTaMH BCE YacTillle BUHUKAIOTh TOCTPl Ta/ab0 XpOHIYHI 3aXBOPIOBAHHSI,
MIPOSIBU SIKMX 3aJIEKATh B/ aIaNTallliHUX MOKIMBOCTEH (DYHKII1IOHYBAHHS YUCICHHUX
010XIMIYHUX CUCTEM OpTaHi3My.

Eputpormty, $KI MOCTIHHO B3a€EMOJIIOTH 3 KHCHEM, MICTATh €(QEKTUBHI
AQHTUOKCHUJIAHTHI CHUCTEMH, 37aTHI 3HEUIKOJKYBaTH aKTHWBHI KHCHEBI METa0OJIITH.
[octiiinum mxepesom ADK B epuTpolmMrax BHCTYIA€ HECH3UMATUYHE OKHUCHEHHSI
reMOrJI001Hy B METT€MOTJIO01H.

B miteparypi ommcano, mo cmiBBigHomeHHss GSH/GSSG posrisnaioTs sk
00’€KTUBHUI TECT MPOOKCHUIAHTHO/aHTUOKCUAAHTHOTO OanaHCy. 3HaY€HHs peloKC-
noteHmiary GSH/GSSG B eputpouunrax, siki mo30aBieHI CHEIlani30BaHUX OpraHell,
0JIM3bKE 10 IHIIUX JU(dEepeHIIHOBaHUX KIIITUH. TOMY BBa)KarOTh, III0 EpUTPOLIUTAPHUAN
PEIOKC-1H/IEKC TJIYyTaTIOHY MOXE BIJIOOpakaTH CTaTyC AHTHOKCHUJIAHTHOI CHUCTEMU
BCHOT'O OPTaHi3My.

Mera po6oTHM — IOCHIAUTH OCHOBHI KOMIIOHEHTH CHUCTEMH pereHepaiii
TJIyTaTIOHY B €PUTPOLIMTAX MIypiB 32 YMOB AMCOANaHCy HYTPIEHTIB y XapuyOBOMY
parioHi.

Marepianu i meToau. JlocnimxeHHs TPOBOAMIM Ha 01X O€3MOPOTHUX IITypax
Macoro 120-160 r ta BikoM 2,5-3 Micdii. Y TpuMaHHS Ta BC1 MAHIMYJISLIT 31HCHIOBAIH
3T1JIHO 3 TTOJIOKEHHSIMU «E€BpONENChKOT KOHBEHIIT PO 3aXUCT XPEOSTHUX TBApHH, 110
BHKOPHUCTOBYIOTBCS JJISI TIOCITHUX Ta HayKoBHUX 1iutei» (Ctpacoypr, 1986).

Mopnens gocnmimkeHHsT Tiependadana MmoAll TBapuH Ha rpynu: [ — mypu, ski

CHOXKMBJIM  TIOBHOIIIHHUM  HAMIBCUHTETUYHHWM  pAIliOH,  3alpOIOHOBAHUMN
AMEpUKAHCHKUM 1HCTUTYTOM HYTpieHTONOTIT (KOHTponb); Il — mmypm, skux
YTPUMYBaJIM Ha HU3BKONpOTeiHOBOMY pationi; I — wrypu, ski crnoxuBanu

BHCOKOCaxapo3Hui parfioH; IV — mrypu, skl Ha TJI HECTadl XapyoBOro MPOTEiHY
OTPUMYBAJIU HAJIAIIOK CaXapO3H.

BusnaueHHs1 KOHIIEHTpaIlli reMorjio0iHy MPOBOJUIN TeMOTJIOOIHIIIaH THUM
METOJIOM 3 BHKOPUCTAHHSM TeCT-Ha0opy peakTuBiB «DimiciT-/liarHocTrKa
(Vkpaina).
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Bwmict BimHoBneHoro riytariony (GSH) Busnawanu 3 peaktuBoM Enmana.
[TpunHIMI METOIY IPYHTYETHCS Ha TOMY, 1110 SH-rpymu riyTaTioHy B3a€MOIIOTh 3 5,5'-
IUTI001C-2-HITPOOCH30MHOIO KHCJIOTOIO, BHACITIIOK 4oro YTBOPIOETHCS
TIOHITPOQEHUTBHUNA  aHIOH,  KIIBKICTH ~ SKOTO  MPSIMONPOMNOPIIiifHA  BMICTY
cynpdrigpunsaux rpyn GSH. Konnentpariito okucnenoi ¢popmu rinytariony (GSSG)
BU3HAYaJU 32 PI3HUIICIO BMICTY 3arajibHOTO Ta BiJHOBJICHOTO ITyTaTiOHY.

AxTuBHICTh riaytarioHpenykrazu (K® 1.8.1.7, I'P) ouiHoBanu 3a MBUIKICTIO
okuciennss NADPH mipu nosxuni xBuiti 340 HM.

AKTHUBHICTh TIIIOK030-6-ocatnerinporenazu (K® 1.1.1.49, T-6-OJI)
pPEECTPYBAN CIEKTPO(HOTOMETPUIHO B CIIPSDKECHIN CUCTEMI OKHCICHHS HIKOTHHOBHX
KOCH3UMIB.

CratucTuuHui aHami3 O10XIMIYHUX TIOKa3HHUKIB MPOBOJWIM 32 JOMOMOTOIO
nporpamu Microsoft Office Excel 2016 Ta Statistica 6.0. 3naueHHs1, oTpuMaHi B rpymax
JOCHITHUX TBapUH, OPIBHIOBAIM 3 KOHTPOJIEM 3a JonoMororo t-kputepito CThrOCHTA.
PiBenb 3Hauy110CT1, 200 KMOBIPHICTH MOMWIKH CTaHOBUTH p < 0,05.

Pe3syabTatu i o0roBopenHsi. Pe3ynbTaTu AOCHIIKEHb TMOKA3adM 3HUKEHHS
BMICTY BIJJTHOBJICHOTO TIyTaTiOHY 3 OJHOYACHUM MIABUIICHHSIM PIBHS HOT0 OKUCIEHOT
(dbopMHU B €pUTPOLIUTAX YCIX AOCITIAHMX TPYI UIYPiB, MPUUOMY HAWBHPAKEHIII 3MIHU
3apeeCTPOBAHO Y TBAPHH, K1 HE3AJIEIKHO B1J1 KIJIBKOCTI XapuOBOT'0 MPOTEIHY CIIOKUBAIIN
HA/ITUIIOK Caxapo3u.

B naykoBuX Kepenax OCTaHHIX POKIB 3a3HAYAETHCA, 110 3MIHM B CHCTEMI
IIYTaTiOHY B TUTa3Mi KPOBI € HACHIIKAMHM 3aITaJICHHS 1 IIUTOJI13y IelaTolUTIB, TOI1 K
B €PUTPOIIMTAX — PEAKI[ISIMH Ha OKCHUAATHBHUUN cTpec. EputporuTu 31 3HIKEHUM
BMICTOM TJyTaTiOHYy JIETKO WIJAAIOThCA il OKHCIIOBAJILHUX META0OITIB, IO
MPU3BOJIUTH 10 MpEHUIiTanii reMoryiio0iHy 1 BIIKJIAJE€HHS HOro B €pUTPOLMTAX Y
BUTJISAI Tineupb ['eifHna, MiABUILEHHS MPOHUKHOCTI MEMOpaHUW EPUTPOLMTIB IJis
HATpIIO 1 BOJW Ta MOUIKOJPKEHHS KJIITHH. BHACIIIOK 1IbOrO Te€M BTpadae 3/aTHICTh
3B’SI3yBaTUCA 3 KMCHEM 1 TPAHCIOPTYBAaTH KHUCEHb JI0 TKAHWH, IO MPU3BOIUTH IO
PO3BUTKY T'€MIYHOI TITOKCI].

3menmends BMicty GSH B eputporuTax mypiB 3a TJaHUX €KCTIEPUMEHTAITBHUX
YMOB MOXHa TOSCHUTA 3 BUKOPUCTaHHSM JIBOX IiJIXOJIIB: MO-TIEpPIE, MOCUICHUM
BUKOPUCTAHHAM HOro B TJyTarioHTpaH(pepas3Hii Ta TIIyTaTiOHNEPOKCHUIA3HIN
peaxiisx, Mo-Apyre — 3HUWKEHHSIM aKTUBHOCTI TJIyTaTIOHPEAYKTa3u, 10 3a0e3neuye
nepetBopenHss GSSG y GSH. JliiicHo, oTpumaHi Hamu pe3ynbTaTd monao [P
3aCBIUYIOTh 3HI)KCHHSI aKTUBHOCTI JJAHOTO €H3UMY B €PUTPOIIUTAX JOCIHIIHUX TPYII
ITypiB TOPIBHIHO 3 MOKa3HUKAMHU KOHTPOJIIO (HAMHIDKYI 3HAYSHHS 3apEECTPOBAHO 32
YMOB CIIOKMBAaHHSI HAJUIMINKY Caxapo3u HE3aJeXHO BiJl HAIXOJIKEHHS Xap4YOBOTO
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npoteiny < B 15 pa3iB MopiBHIHO 3 KOHTposieM) BeranoBiienuit Hamu pakT, TMOBIPHO,
MOke OyTH TOB’3aHUM 3 HEJIOCTAaTHROIO B3aEMOJIIEI0 eH3UMY 13 KoeH3umMoM NADPH.

g eputpouuntiB eauHuM jxepenom oTpuManHss NADPH ciyxuth rimoko3o-
6-bocharnmerinporenazna peakimis MeHT030(0ochHaTHOTO NUIAXY, J€ BiIOYyBa€ThCS
BigHoBinenuss NADP®, wmeoOximporo jua I'P. Cuoig 3a3HadyudTd, 10 B
NpOTEiHONE(DIIUTHUX IIypiB CTATUCTMYHO BIPOTIAHMX BIAMIHHOCTEH 00
aktuBHOCTI ['-6-®/II" mOpiBHSAHO 31 3HAUEHHSIMU KOHTPOJIIO HAMU HE 3apEECTPOBAHO.
BoaHouac crnouBaHHS HAJIMIIKY Caxapo3W HE3aJeXHO Bl KUJIBKOCTI Xap4yOBOTO
IPOTEiHY MPHU3BOAMWIO A0 3HMKEHHS ['-6-DJI" akTUBHOCTI B €pUTPOLIMTAX IIYypiB
TOCIITHUX TPYI Yy 3 pa3u MOPIBHSHO 3 KOHTPOJIEM.

Sk perymaTopHUil eH3uM, TIII0K030-6-hocharmeriaporeHaza 3HaXOIUTHCS T
TOPMOHAJIBHUM KOHTPOJIEM, 30KpEMa, IHCYIIHY. 3HWXEHHS AaKTUBHOCTI JaHOIrO
€H3MMYy B OpraHi3Mi TBapWH, SIKI CIOXXHWBAJIM HAJIUIIOK Caxapo3u, MOxe OyTH
3YMOBJICHO MOPYIIEHHSAMH TOPMOHAJIBHOI PEryJisilii ByrjieBogHOro oOMiHy. Tak, B
yMOBaXxX HEAOCTAaTHBOI'O 3aCBOEHHS IJIFOKO3M HACTAa€ EHEPreTUYHE BUCHAXKEHHS, 10 B
CBOIO 4epry, NPU3BOAUTD JI0 IOCUJICHHS IIIFOKOHEOTEHESY, 1 SIK HACI110K, TOCUJICHHS
rinepriaikemii. Bimomo, mo nenro3odocdarauii nusix neperoproe 10—-20% riaroko3u
B Oprai3mi 3a (pi3i0JIOTTYHUX YMOB, 110 COpHsi€ 30UIBIICHHIO BMICTY B IIUX KJIITHHAX
BiqHOBNeHUX (opM miyrationy Ta NADP®, ski # 3amisHi B 3HEIIKOKCHHI
OKHUCIOBauiB. BolHOYAac B yMOBaxX HaJUIMIIKOBOI KOHILIEHTpALli INIFOKO3H BCEPEINHI
KJIITUHU (TIMEPrIIKOIMTO3Y) IIEH IIYHT HE CIPaIboOBYE, IO MOXKHA PO3IJIANIATH SIK
OJIHY 13 IPUYHH HEeIOCTaTHLOTO yTBOpeHHSI NADPH.

BucnoBku. OTXe, 3HIKEHHS BMICTY BIJIHOBJICHOTO TIJIYTAaTiOHY 3 OJHOYACHUM
ITIJIBUIIICHHSIM MOTO OKHUCIIEHOT ()OpMH 32 YMOB JUCOQIAHCY HYTPIEHTIB Y XapYOBOMY
parioHi 3acBiiuye (yHKIIIOHATILHUN 3CYB TPOOKCHUIAaHTHO-aHTUOKCUAHTHOTO OaaHCy
B CTOPOHY OKHcJIeHHs. CIIO’KMBAaHHA HAJJIMIIKY Caxapo3u Ha TJIl alliMEHTapHO1 HecTayl
OpOTeiHy TNPU3BOAWTH JO 3HWKEHHS TIIYTaTIOHPEAYKTa3HOi Ta  TIOK030-6-
docdaTaeriaporeHasHoi aKTUBHOCTEH, M0 3YMOBIIOE OJIOKYBAaHHS TMEPIIOro €Tamy
oOMIHY TJIFOK030-6-ocaTty B meHT030hochaTHOMY ITUKIII, BHACIITOK YOTrO
3MeHIryeTbes KimbKicTh NADPH Ta, BignoBiiHO, BiAHOBICHOTO INIyTATIOHY.
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BIIJIUB ®OTOBIOMOAYJIAIIMHOI TEPAIIII
HA PO3BUTOK OKCUIATUBHO-HITPATUBHOI'O CTPECY
B EPUTPOLIUTAX TA IIJIA3MI KPOBI LIIYPIB 3A
EKCIIEPUMEHTAJIBHOI'O HYKPOBOI'O JIABETY
Macaakosa A.O., Kapmam O.1L., JIrota M.A., Cubipna H.O.
JIbBiBCHKHII HalllOHAILHUHN yHIBepcuTET iMeHi [Bana @panka, JIbBiB, Ykpaina
a.maslakoval999@gmail.com

Beryn. BiamoBigHo 1m0 cratuctuku MikHapoaHoi aiabetudHoi deneparrii
ctanoM Ha 2019 pix npubnuszHo 4,2 MuIbiioHa mroAei y Bimi Bix 20 g0 79 pokiB
momepJio Bix mykposoro aiadety (LI/]) Ta fioro ycknagaens. 1] HanexxuTs 10 rpynu
SHIOKPUHHHIX 3aXBOPIOBAHb Ta PO3BHUBAETHCS BHACITIJTOK MOSIBU
1HCYJIIHOPE3UCTEHTHOCTI, AaO0COJIOTHOI YW BIJHOCHOI HEAOCTATHOCTI 1HCYJIHY.
XapakrepHoto ocoonuBicTio L[] € rimepriikeMis, TOTIPIICHHS] €HEPro3ade3neueHHs
nepudepuyHNX TKaHWH, a TaKOXX PO3BUTOK OKCHAATUBHO-HITPATUBHOTO Ta
KapOOHUIBHOTO CTpecy, IO BiAIrpae BHpIMIAIGHY POJb Y MPOrpecyBaHHI
PI3HOMAaHITHHUX J11a0€TUYHUX YCKJIaJIHEeHb. Binkpurtsa iHcyniny @. I'. bantinrom Tta
Y. I'. bectoM mpokjano HuisX A0 MOYATKy 1HCYJIIHOTEpallii, 110 3HAYHO 30UIbIINIIO0
TPUBAJICTh XUTTA XBopux Ha [/, aye Bce mie BeAyThCS MONIIYKH albTCPHATHBHUX
METO/IB JIIKYBaHHS, SIKI MOXKYTh MOJIMIIUTH SIKICTb KUTTS IMALIEHTIB, 3MEHIIYIOUH
PO3BUTOK XPOHIYHUX J11a0€TUUHUX YCKIIaJHEHb. OHUM 3 TAKUX METO/IIB MOKE CTaTH
dboTobiomonymsiina teparnis (PBMT), mpoTe Bee 111€ iCHYIOTh HEBU3HAYEHOCTI 1100
byHIaMEHTAIBHUX 1i MOJIGKYJSIPHUX Ta KIITUHHUX MEXaHI3MIB, [0 TaJIbMy€
MpakTU4YHEe 3acTtocyBaHHs Ttepamii. Ha ceorogni Bigomo, mo O®BMT mo3uTuBHO
BIUTMBAa€ Ha TeEpeOir 3arO€HHSA paH 3a PaxyHOK aKTUBAIlll KIITUHHOTO IMYHITETY,
MocuJIeHHs nposidepaltii, Mirparii Ta >KUTT€3AaTHOCT] KJIITHH, @ TaKOX 301JIbIICHHS
cuHTe3y OunkiB 3a gomomoror aktuBarii JAK/STAT curHampHOro nuisixy. Takox
ICHYIOTb AOCIIDKEHHS, SIK1 ATBEPAXKYIOTh 31aTHIcTh @BMT BinHOBIIOBaTH QPYyHKIIIT
MOIIKO/IPKEHNX OKCHIATUBHO-HITPATUBHUM CTPECOM MITOXOH/pii xBopux Ha [1J] 2-ro
TUITy Ta 30UIbIIYBATH aKTUBHICTh TaKUX (PEPMEHTIB AHTUOKCUIAHTHOTO 3aXHCTY, SIK
TIIyTaTIOHPEIyKTa3a, TIYTaTIOHMIEPOKCHAa3a, CYMEepOKCHIIMCMYyTa3a Ta Karajasa.
Panime mnpoBeseHi HaMU JOCHIDKEHHS MPOAEMOHCTpyBanmu 37aTHICTE DOBMT
MOCUJTIOBATH TPAHCIOPT TUIIOKO3UW Ta cuHTe3 AT®, a Takok 3HM)XYBaTH BMICT
OKHMCHOMOU(]IKOBaHUX OUIKIB y JelkouuTax Ta TBK-MO3WTUBHUX MPOIYKTIB,
KIHI[EBUX MPOAYKTIB TJIIKAIi y MJ1a3Mi KPOBI I1ypiB 3 eKcriepuMeHTaibHuM LIJ1.

Merta nocaigxennsi. Metoro pobotu Oyno gociiautu epext ®EMT nHa BMicT
HITPUT- Ta HITPAT-aHIOHIB SK MapKepiB OKCHIATHUBHO-HITPATUBHOTO CTpPECy B
EpUTpOIMTaX Ta IUTa3Mi KpOBI, a TaKOXX HAa AaKTUBHICTh IHIYIIMOEIBHOI Ta
engorenianbHoi NO-crHTa3u B epUTpOIMTaX MIypiB 3a ekcnepuMmenTanbuoro /1.
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Marepianu Ta MeToau. Jlociiau mpoBOAMIM Ha OUIMX OE3MOPOJHMX IIypax
40J10B140i cTati Macoro 130-180 r, SKux yTpUMyBaJIM y CTaHJAAPTHUX YMOBaXx BiBapilo.
Teapunu Oynu noaiieni Ha 4 rpynu: 1 — koHTpOIB, 2 — L/], 3 — KOHTpONE + BMT, 4 —
LT + ®BMT. []/] innyKyBainu BHYTPIIIHBOYEPEBUHHUM BBEACHHSIM CTPENTO30TOIIUHY,
posurHeHoro y 10 MM nutpatHomy Oydepi 3 pozpaxyHky 6 mr Ha 100 r macu Tina.
Onpominenns MPOBOIIIIN IIOIEHHO TOBXUHOIO XBUJI1 630 — 660 M ynpoaosx 10 qHIB
npoTaroM 5 XBWIWH. Konyewmpayiro enoxo3u BHU3HAYAIU TIIOKO300KCUIA3HUM
METOJIOM 3a JOTIOMOTOI0 Ha0opiB peakTuBiB pipmu «Dimict-JliarHocTHKa», YKpaiHa.
Konyenmpauyirno 6inka Bu3Hadanu 3a metogom Jloypi. Meroa BU3HAYECHHS Himpum-
AHIOHIE TIOJISITaB y BU3HAYCHHI IHTEHCUBHOCTI 3a0apBIICHHSI KOMITJIEKCY COJIi J11a30HI0,
YTBOPEHOTO0 Yy pPe3yJIbTaTi peakilii HITpUT-aHiOHy 3 cyibdanizamigzom Ta N-(1-
Ha(THI)-eTUIICHIIaMIHOM Y KUCJIOMY Ce€peZloBUIIll. BMICT Himpam-anionie BU3HaUaIN
3a PI3HUIICIO MK CyMapHUM BMicTOM cTaOUTbHIX MeTabo:miTiB NO Ta BMiCcTOM HITPHUT-
aH10H1B. JJig BU3HaueHHs1 cymapHoro BmicTy MeTaboiTiB NO BigHOBIIOBAIN HITpAT-
aHIOHHW 710 HiTpHUT-aHioHIB BuKopucToByroun Banamiii (III) xmopun (VCls) y skocti
BiTHOBHUKA. Axmuenicmb NO-cummazu (IHIynuOeIbHOI Ta EHJOTEeNiaJbHOI)
BU3HAYAIA CHEKTPOPOTOMETPUYHO 32 KUIBKICTIO YTBOPEHUX HITPUT-aHIOHIB Yy
1HKyOaliiHOMY CepeOBUILI 3 MIHIMAJIBHOIO KIJIBKICTIO KO(AKTOPIB 151 HAOJIMKEHHS
aKTUBHOCTI (DEpMEHTIB 10 0a3aJIbHOr0 PIBHS AKTUBHOCTI B T€MOJII3aTaX EPUTPOLUTIB;
L-aprinid gojaBanM y HAIJIUIIKY, BPaxOBYIOUM MOro MOXJIMBY YTHIII3alll0 B
apriHazHii peakiii. Cmamucmuyny 00pooOKy pe3yibmami TOCIIKEHHS TTPOBOIUIH
BUKOPHUCTOBYIOUM t-KpuTepiii CThIOZEHTA, 3a JOIMOMOTOK KOMII IOTEPHOI MPOrpaMu
Microsoft Excel XP 2016.

Pe3yabTatu Ta ob0roBopeHnsi. Ha mepmomy ertami Hammx TOCHIKEHb MU
BCTAHOBMJIY, LI0 ONIPOMIHEHHS KOHTPOJIbHUX TBAPUH CHPUYMUHSIE 3017bIIEHHS BMICTY
HITpaT-aHIOHIB y F€MOJII3aTaX €PUTPOLIUTIB I1yPiB NOPIBHSIHO 3 TBAPUHAMU 1HTAKTHOI
rpynu. 3 iHmoro 6oky, 3a Aii ®bMT y tBapuH 3 excniepumenTanbaum L] BinOyBanoch
3HIDKCHHSI BMICTY HITPUT-aHIOHIB Ta HITpaT-aHIOHIB y TeMOJi3aTax epUTPOIUTIB
MOPIBHSHO 3 AQHAJIOTTYHUMH MOKa3HUKAMHU Y HEOMPOMIHEHHUX J1a0ETUYHUX TBApHH.
Taxi 3mian y xBopux 1[/] MoXxHa MOSCHUTH 3a paxyHOK 3MEHIIIEHHS AuQy3ii HITPUT-
aHIOHIB Yy EpPUTPOILMTH, IO Kopemtoe 31 3miHamMu pH miasmu KpoBi HIypiB, sIKi
B110yBatoThcsl BHacHiiok BrumBy ®PBMT. 3 iHmoro Ooky, Taki 3MIHU MOXYTb
B1I0YBaTUCh 3a PaxXyHOK 30UIbIIEHHS KUIBKOCTI 3B’S3aHOTO OKCHUAY HITPOTE€HY B
YepBOHUX KPOB’SHUX KIITHHAX, IO TOB’S3aHO 3 TMOCHIEHHSM aKTHBHOCTI
TIIyTaTIOHPEIYKTa3!W Ta TIyTaTiOHTepokcuaasu mif BrumBoM BMT 3 BiamoBigHUM
samkeHasIM HAJI®H, skuii HeoOxiHUI 1 BITHOBIIGHHS ackopbary. BigHoBieHumit
ackopOat 3amno0irae yrBopeHHI0 Metremornooiny ta NO y peakiii HITpUT-aHIOHY 3
J€30KCUTEMOTTIO01HOM, a IIe, Y CBOIO YePTy, 3MEHIIIY€ YTBOPEHHS HITPO3UITEMOTTIO0IHY.
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Hitposunremorino6in yrBoproeThcest i1 yac B3aemo/iii NO Ta 1e30kcureMorio0iny, skui
y BUIICOIMCAHIN JIAHIFOTOBIM peakilli yTBOPIOETHCS 3 METTeMOrIo0iHy 3a ydacTi
HAJI®H-meTtremornobinpe ayKTasu.

Ha mactymHOMy eTami Hammx AOCTIIHKeHh MU BUSBWIH, 1m0 BB ®BMT Ha
KOHTPOJIbHUX TBApWH 3YMOBIIIO€ 301IbIIEHHS BMICTY HITPUT-aHIOHIB Ta HITpaT-
aHIOHIB y TUTa3Mi1 KpOBI MOPIBHSHO 3 IHTAKTHUMH TBapHHAMH. TakoX y LIypiB 3
EKCIIEPUMEHTAJIbHUM IYKpOBHUM J1abeToM yHaciok BBy ®BMT y mia3mi kpoBi
3HUKYETHCS BMICT HITPUT-aHIOHIB Ta HITPAT-aHIOHIB MOPIBHIHO 3 HEOIIPOMIHCHUMH
Ta XBOPUMH Ha IYKpoBHH niaber TBapuHamu. Taki 3MiHM HacamIiepes MoB’s3aHi 3
BimBoM OBMT Ha neiikoruTH, amke paHimie OTPUMaHI HAMHU PE3YJIbTATH
MIPOJIEMOHCTPYBAJIM 3HMKEHHSI BMICTY OKHCHOMOJM(]IKOBaHMX OUIKIB y KIITHH
JIEUKOIIMTAPHOTO PAY, & TAKOXK 3HUKEHHSI aKTUBHOCTI MI1€JOMEPOKCUIA3U Ta BMICTY
TBK-n03UTUBHUX MPOAYKTIB Yy IUIa3Mi HIYpIB 3 €KCHEPUMEHTAIBHHM IIYKPOBUM
n1abeToM 3 11aMeTpalIbHO MPOTUIICKHOIO CUTYALI€l0 Y KOHTPOJIBHOI IPYIIH TBapUH.

Ha ocranHboMy erami Hamux AOCHIDKEHb MU BHM3HAUWJIM, IO 33 YMOB
ONMPOMIHEHHS  KOHTPOJBHUX  MIypiB  BiIOYBA€ThCS  3HUKEHHS  aKTHUBHOCTI
1HAynnOensHo1 NO-CHHTa3M y TeMOoJIi3aTax epuTPOLUTIB OPIBHSIHO 3 aHAJIOTTYHUMU
MOKa3HUKAaMH Y KOHTPOJIBHOI IPYNH TBapUH. 3 1HIIOIO OOKY, OMPOMIHEHHS LIYpIB 3
excriepuMeHTanbHuM [[J] copusie 3HIDKEHHIO aKTUBHOCTI €HAOTeNiajdbHOi Ta
iHayunOensHoi NO-cMHTa3uW y  €puUTpPOLMTax MOPIBHSHO 3  aHaJOTIYHUMU
MOKa3HUKaMH Y HEONPOMiHEHUX aiabeTnyHuxX TBapuH. Taki 3MiHu akTuBHOCTI NO-
CUHTa3U, UMOBIpHO, He MOB’s3aH1 3 npsmuM BIuIuBoM OBMT (mepexin NO-cunTaszu
Ha BUILUN €HEPreTUYHUN PIBEHb TEOPETUYHO MOMJIMBHM M1 BIUTMBOM ONPOMIHEHHS
3 JMoBXkUHOKO XBWial 450 HM), a OUIBIIO MIPOK € HACHIIKOM MOciIabIeHHs
OKCUJATUBHO-HITPATUBHOI'O CTPECY 3a JIii Tepartii.

BucnoBku. Otxxe, ®6MT 3 BUKOpUCTaHHSAM YEPBOHUX CBITJIOAI0/I1B 3MEHIILYE
MPOSIBU OKCHUJIATUBHO-HITPATUBHOTO CTPECY B €PUTPOLIMTAX Ta IIa3MI KPOBI LIYpPIB 3
EKCIIEPUMEHTAIILHUM I[yKPOBUM J1a0ETOM.
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KJIOHOTEHHU AHAJII3 KJITHH JITHIT K562
MI€JIOTEHHOI JIEUKEMII JIKOAUHU MICJISI BIIUBY
IOHI3YIOUOTI'O OITPOMIHEHHS
Yopnua L.B.

Cymcpkuit gepxaBuuil yHiBepcuter, Cymu, Ykpaina
I.chorna@med.sumdu.edu.ua

Beryn. EdekTuBHICTH pagioTepamii Mpu  JIKyBaHHI MyXJIWUH 13 4YacoMm
00MEXY€ThCSI BAHUKHEHHSIM PaJlOPE3UCTCHTHUX KIIOHIB PAaKOBUX KIITHH. [oHI3yI0UE
BUIIPOMIHIOBaHHS CIPHUYMHSE 3arvu0Oenb KIITUH, TOJIOBHUM YHHOM, YHACIIJOK
nomkomkenHs JIHK Tta iugykmii amonTo3y. BuHUKHEHHS paaiope3uCTEHTHOCTI
PAKOBHX KJIITHH € Pe3yJbTaTOM I'€HHUX MYTalllil Ta MOPYIIEHHS €KCIpeCli I'eHiB, 110
MpUIMAaIOTh y4acTh y peryJsiiii anontosy Ta penapauii JJTHK.

Mera nociigkennsi. BuBueHHst penpoAayKTUBHOI 3aruoOen KmithH JiHii K562
MI€JIOT€HHOT JICMKEMIi JIFOJIMHU TICTS BIUTUBY 10HI3YI0OUOTO BUIIPOMIHIOBAHHS.

Marepianu Ta metoau. Kimitunu ninii K562 Bupomysanu B cepenonuiiii RPMI
1640 3a npucytHocTi 10% nekoMIIeMEHTOBaHOT eMOPIOHAIBHOT CUPOBATKH BEJIUKOI
poraroi xygoou 1 50 MKr/mu reHtamiuuny. KylnbTUBOBaH1 KIITUHU MIATPUMYBAIIN B
3BOJIOKEHIM atMocdepi 3 5% CO, pu 37°C. KnonorenHuit ananiz 0yB BUKOPUCTAHUI
JUIST BU3HAYEHHS PENpPOAYKTHBHOI 3aruOesl KIITAH TICAsS il 10HI3YI0YOro
BUNpOMiHIOBaHHS. [licis onpomineHHs B 1031 4 I'p kiniTHHY 1HKYOyBanu npotsrom 10
6 nns hopMyBaHHS KOJIOHIM, MICNs 4YOro KOJIOHII (ikcyBanu (JIbOJsSHA OIITOBA
KHCJIOTa, METaHOJ, JUCTWIbOBaHa Bojaa Yy cmiBBigHomeHHi 10:10:80) Ta
3adapooByBanu 0,5% CcnupTOBUM PO3UMHOM METHIJIEHOBOTO CHMHBOTO. IlimpaxyHok
KOJIOHIM 3MIACHIOBAIM 3a JIONMOMOroio crepeomikpockomy. Ilim dac miapaxyHKy
KOJIOH1M Opau 10 yBaru Ti, 0 CKJIaaIuCh IoHaiMeHIie 13 50 KITHH.

Pesynbratu. KioHoreHHa eQeKTUBHICTh  (CIIBBIJHOIIEHHS  KUJIBKOCTI
YTBOPEHHMX KOJOHIM 1O KUIBKOCTI BUCISHMX KJITHUH) craHoBwia 84,5+9,5% nnus
HEOMPOMIHEHHX KJIITHH JiHIT K562, Toai ik KJIOHOTeHHa €(heKTHUBHICTh OMPOMIHEHUX
kmtuH craHoBmwia 15,8+1,4% (10 muiB iHKYyOaIi micias onmpomineHHs B 11031 4 I'p).
XKutreznaTHicTh KIITHH (CIIBBIIHOIICHHS €()EKTUBHOCTI KJIIOHYBaHHSI OIIPOMIHEHOTO
3pazka 10 €(HEeKTUBHOCTI KJIOHYBaHHS KOHTPOJBHUX KJIITHH) cTaHoBmia 19%. [lis
PEHTIeHIBChKOro omnpoMiHeHHs (4 I'p) mpusBoauia A0 1HTIOyBaHHS POCTY KIITHH
K562, mo 3ymoBieHe, FOJIOBHUM YMHOM, MPUTHIYEHHSM iXHBOI MpoJiidepaTuBHOI
aKTUBHOCTI, a He 1HTep(a3HOI0 3arudeuIIo (arnonTo3, HEKPOo3).

BucHOBKHM: 10ojaiblle JOCTIDKEHHS MIHIMBOCTI KIOHIB KiIiTHH K562,
oJiep >KaHUX BHACIIIOK JIi1 10HI3yFOUOT0 OTIPOMIHEHHSI, I03BOJIUTH MMPOBECTHU CEIIEKITII0
PE3UCTEHTHHUX JI0 JIii TEHOTOKCUYHUX (PAKTOPIB KIITUH Ta € TMEPCIEKTUBHUM IS
3’CyBaHHS MOJIEKYJISIPHUX MEXaH13MiB BUHUKHEHHS PallOPE3UCTEHTHOCTI.

181



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

EFFECT OF ENCAPSULATION INTO ALGINATE HYDROGEL
ON HUMAN MESENCHYMAL STROMAL CELLS
PERFORMANCE AND METABOLIC MODE
Trufanova N.A., *Hubenia O.S., 2Siervatovska Ye.R., 2Kot Yu.H., tPetrenko A.Yu
YInstitute for Problems of Cryobiology and Cryomedicine,
NAS of Ukraine, Kharkiv, Ukraine
2\/.N. Karazin Kharkiv National University, Kharkiv, Ukraine
n.a.trufan@gmail.com

Introduction. Alginate encapsulation are used to form conditions for 3D culture
of mesenchymal stromal cells (MSCs), provide immunoisolation, enhance cell
paracrine potential. In our previous works we have shown the possibility of alginate
encapsulation application for the short-term storage of MSCs at ambient temperature.
The protective effect has been demonstrated for broad range of mammalian cells, but
the possible mechanisms of this phenomenon are still discussed.

Aim.To study cell cycle, metabolic activity, and resistance to oxidative stress of
human mesenchymal stromal cells (MSCs) in monolayer and after encapsulation in
alginate microspheres (AMS).

Materials and Methods. The experiments were performed on human dermal
MSCs derived from adult donors after their informed consent in compliance with the
rules of biomedical ethics and the requirements of the IPC&C Ethics Committee. Cell
were cultured at 37°C, 5% CO,, and 95% humidity in culture medium consisted of
Minimal Essential Medium-a modification with 10% fetal bovine serum, 50 pg/ml
penicillin, 50 pg/ml streptomycin, and 0.2 mM L-glutamine. Alginate encapsulation
was performed by electrospaying. Cells Cell cycle was analyzed with Premo™ FUCCI
Cell Cycle Sensor kit, metabolic activity was measured by Alamar Blue test and MTT
test, mitochondrial membrane potential was assessed with fluorescent dye JC-1,
reactive oxygen species level was assessed with Abcam Cellular ROS Kit, oxidative
stress was induced by addition of hydrogen peroxide in different concentrations.

Results and Discussion. MSCs showed ability to proliferate under 2D culture
conditions and were on different stages of cell cycle in case of availability of sufficient
area for growth. MSCs were viable but did not proliferate in AMS. It was revealed that
MSCs became arrested in G1 phase in 48 hrs after encapsulation. Alginate
encapsulation decreased basal metabolic activity in MSCs, cells in AMS had decreased
mitochondrial membrane potential. Encapsulated cells also showed lower basal ROS
level and higher resistance to hydrogen peroxide compared to monolayer.

Conclusions. Alginate encapsulation results in cell cycle arrest, metabolic
activity and ROS production decrease, enhance the resistance to oxidative stress in
human MSCs.
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JAESAKI BIOXIMIYHI 3MIHU Y CUPOBATLI KPOBI
JIABOPATOPHUX TBAPHUH I3 ITIPOCTATOIIATIEIO
Beakina 1.0., Beinuko H.®., Mapaxoschkuii 1.O., KopeneBa €.M.,
Yucraxosa E.€., Cmonenko H. I1., Kycrosa C.II.,
boiiko M.O., bonxapenko B.O.

Y «IactutyT npobsieM eHJOKPUHHOT MaTOIOT 11
imeni B.A. JlanmneBcekoro HAMH VYkpainuy, XapkiB, YKpaina
reproduk@ukr.net

Beryn. ¥V npomMucioBopo3BUHYTHX KpaiHax cBITYy npubiusno Big 10 go 15%
MOAPYKb O€3TUIIIHI, TPH IbOMY, PUOIH3HO, ¥ 50% 1UX BUTIAAKIB, 116 00YMOBJICHO
gojoBiunM (aktopom [Kumari S et al, 2021]. YnaHuKaMu TinodepTHIBHOCTI AeCh Y
MOJIOBUHM O€3IUTITHUX Map € aHOMAaJIbHI MapaMeTpH CIEPMH, SIKI CIIOCTEPIraloThes 1
P MPOCTATONATISIX, 1110 CKJIaJal0Th 3HAUHY YaCTUHY penpoayKTonartii. OqHak, icHye
30-40% Oe3muiaHUX map, y AKuX (axkTopu, MOB’s3aHI 3 YOJIOBIUUM 3JI0POB SIM, HE
BU3HAYAIOTHCA. B illonaTHYHUX BUIMAaKax Oe3MIijas, N1 mapameTpu CIEepMHU €
HOPMAaJIbBHUMH, TIPUYUHOIO TIMO()EPTUILHOCTI MOKYTh OyTH KiIbKa 1HIIUX (PAKTOPIB,
TaKUX SK OKUCIIOBAIBLHHUH cTpec, eHnokpuHHI (akropu Tomo [World Health
Organization, 2021], me 0oOyMOBIIIOE€ aKTyaJdbHICTh BHU3HAYCHHS PIiBHIB CTATEBOTO
TOPMOHY TE€CTOCTEPOHY Ta BMICT CTaOUIBHMX METa0OJITIB IUKIY OKCHUIY a30Ty B
CUpPOBATIIl KPOBI TBapHH 3 METOK MOWIYKY O1OXIMIYHHX IapaMeTpiB MOPYIIECHHS
TUTIIHOCTI TBAPHH, 110 CYMPOBOKYIOTH 3aXBOPIOBAHHS TIEPEIMIXYPOBOI 3aJI03U.

Marepianu Ta Metoam. JlocaimKeHHS IPOBOJMIIMCSI HAa CTaTCBOAKTUBHHUX
camigx 1rypiB macoro 250-300r momymsimii Bicrap. Illypu yrpumyBanmcs y
CTaHIApTHUX yMOBaX BiBapil0 MpPHU MPHUPOTHOMY OCBITIICHHI, MUTHOMY pekumi ad
libitum Ta partioHi, sIKMif peKOMEHAOBAHO JJIsl JAHOTO BHUY TBapHH.

CrareBo3puux 1rypiB Oyno pangomizoBaHo Ha rpynu: XII (6e3 mikyBaHHS),
XII+IIpocratunen (per rectum Beeaenns 0,5% remto [Ipoctaruneny), KontpoasHumu
BBaXXaJIMCh XUOHOOTIEpoBaHi TBapuHH (rpyna KoHTposs).

[IpocratuneH, SKUil  BUKOPUCTOBYIOTH JUIS  JIIKYBaHHS  XPOHIYHOTO
abakTeplaJbHOIO MPOCTAaTUTy, 3acTocoByBaiu y Burisai 0,5% remo [maTteHt
Nel145632 (UA)].

AOakTepiajgpHe 3amajeHHs MepPeaMIXypOBOi 3aj03d MOJECTIOBAIM IIJISIXOM
KpIOTpaBMYBaHHsI BEHTPaJIbHOI YacTUHU 3a JOMOMOIOK KpiozacoOy Wartner
(BupoOHuK Omega Pharma International, benbris). Uepe3 nBa THxHI Micis oneparii
MOYMHANIA JIIKyBaHHA BHOpOAoBX 21 mHs (pekrampHe (Per rectum) BBeneHHs
npocTatuiieny 3iiicHioBa B 00’emi 0,5 mi. TBapuH BUBOAWIN 3 €KCIIEPUMEHTY
IUISIXOM IMIBHUAKOI Jekamitamii Ha 36 m00y michs omepariii. Y cHUpoOBaTIli KpPOBi
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BHU3HAYaJIM BMICT 3arajibHoro tectocTepoHy (Tc), cTabuibHMX MeTaOOodITIB IUKITY
okcuay azory (NOXx).

Pe3ysbTaT Ta 00roBopeHHs. AGakTepiiiHe 3ananeHHs nepeaMixypoBoi 3aJ1031
[UIIXOM 11 KplOTpaBMYBaHHS MPU3BOIUIIO 0 HITPO3UBHOTO CTPECY Ta aHIPOTCHHOTO
nediuTy y caMIliB ITypiB. Y HAIIOMY JOCITIKEHHI BMICT OKCHIY a30Ty 301JIbITYBaBCS
y mrypiB rpynu XI1 Ha 55% y mopiBHSHHI 3 KOHTpOJbHUMHU 3HaYeHHsMU (7,87+0,19
MkMoJib/1 y Tpyni XIT npotu 5,08+0,31 MrkMonb/n y KoHTpo:i). Jedinut 3araasHOro
Tc y cupoBartiii kpoBi camiliB ckiiagaB 35% BITHOCHO KOHTpOJdbHUX TBapuH (13,1+0,6
HMOJIB/JT TIpoTH 20,340,9 HMOJIB/T Y KOHTPOJBHUX TBAPHH).

301bIIEHHS BMICTY OKCHJIY a30Ty MPU3BOIUTH JO HAKOTIMYEHHS CYTIEPOKCUIY
Ta MIJABUIICHHS YTBOPEHHSI MEPOKCUHITPUTY, 30UIbIIYIOYM MPOHUKHICTH CYAUH Ta
reMaToIpPOCTaTUIHOTO Ta reMOTECTIKYJISIPHOTO Oap'epiB, MOPYIIYIOUYN
MIKpPOT€MOJIMHAMIKY ~TEepPeIMIXypoBOi 3ano3u. 3poctaHHs BMicty NOX, 1o
criocTepirajgocs B CUpoBaTIi KpoBi camiliB rpynu XII Moxe BkazyBaTH Ha pO3BUTOK
3anasienHs npoctaru (I'.B. 3aituenko ta iH., 2014), 110 MOIJIO MO3HAYUTHCS Ha PIBHI
CTaT€BUX TOPMOHIB.

3acTocyBaHHA NPOCTATWIEHY INpH KOPETryBaHHI XPOHIYHOIO MPOCTATUTY
MOKpallyBaJl0 11 OIOXIMIYHI ITOKa3HUKA B CHPOBATII KpPOBI CaMIIB UIYypIB:
CIOCTEPIranocs NOJIMIIEHHS aHTUOKCUIAHTHOTO 3aXUCTY Ta HopMadizaiis BmicTy Tc.
Bwmict NOx y rpyni XII+IIpocratunen ctanoBuB 5,22 mxMoub/i1, a Tc 19,0 HMomb/,
10 HaOIMKAJIOCS 0 TTOKa3HUKIB KOHTPOJIBHOI TPy XMOHOOTIEPOBAHUX TYPIB.

BucnoBku: 1. KpioTpaBmyBaHHS BEHTPaJIbHOI YAaCTHHH MEPEAMiIXypOBOi
3JI031 MPU3BOIUTS J0 il 3amajeHHs, 110 TO3HAYA€ThCA Ha 301IbIIICHH] HITPO3WHOBOTO
cTpecy Ta anaporennomy aedinuti. 2. 3actocyBanns [Ipocratuneny y Burisiai 0,5%
refif0 Ma€ TMO3WUTHUBHHUI BIUIMB HAa AHTHOKCHJAHTHHM 3aXUCT Ta BMICT CTaTEBUX
ropMoHiB. 3. Bu3HaueHHs OIOXIMIYHMX MapaMeTpiB CHUPOBATKH KpOBI (BMICTY
CTa0lIbHUX METa0OMITIB LUKIY OKCHAY a30Ty Ta 3arajilbHOr0 TECTOCTEPOHY) MOXKE
3aCTOCOBYBATHUCS MPU AUHAMIUHUX CIIOCTEPEKEHHSX MOPYILIEHHS IUTIHOCTI TBapHH,
10 CYNPOBO/LKYIOTh 3aXBOPIOBAHHS MEPEAMIXYypOBOI 3aJ103H.
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XOJIECTEPOJI - PAHHIA MAPKEP HE®POIIATII
I'opoau T.B., Maptunosa C.M., I'onkaJjios B.I'.
XapKiBCbKUI HalllOHABHUN MENYHUIN YHIBEPCUTET, XapKiB, YKpaiHa
biochem15@ukr.net

Beryn. PaHHe BUSBIIGHHSI 3aXBOPIOBaHHS HUPOK - KIIOYOBAa Ipoliema
Hedpororii. Bimomo, o npu pi3HUX 3aXBOPIOBAHHSIX HUPOK ICTOTHO MOPYIIYETHCS
JMnigHUKA oOMiH, MiJIBUINYEThCS KOHLEHTpalis xoJjectepuHy (XC). MoxIuBICTh
BUKopucTanHsa XC sk Mapkepa naToJIoTii He BUBYEHA.

Mera gocaimkenns. B ymoBax ekcriepuMeHTaIbHOI MOJIEII BAUBYMTH MOKITUBY
MapKepHY pOJIb XOJIECTEPUHY.

Marepianu Ta Meroau. Y poOOTI BUKOPHCTOBYBAIM LIypIB-CAMIIIB MOITYJIALIT
Bicrap macoro 150 - 180 r, 1110 MICTSTBCS B CTaHAAPTHUX YMOBaX BiBapit0. Mo 1e1IoBaHHS
TJIOMEPYIOHEe(PUTY BUPOOIISIIOCS MUITXOM OJJHOPA30BOTO BBEACHHS HE(DPOTOKCHUHUX
cupoBatok B 71031 1,5 mui/100 r macu TBapuHU. TUTp aHTUHUPKOBUX aHTUTLI CUPOBATKU
B peakilii IMacMBHOI TeMarjaroTUHAIli cTaHoBUB 1: 2560, B peakiii 3B'SI3yBaHHS
komriuieMeHTy - 1: 1280. Ha 4-e (;arenTtHa ¢asza,) 8-e¢ (posnan 3axBoproBanHs) 1 20-¢
(pemicist) 100y IIypiB BUBOJIMJIM 3 €KCIIEPUMEHTY LUISIXOM JAekamitanii. KoHTposbHii
rpymi MIypiB 3aMiCTh HE(PPOTOKCMYHUX CHPOBATOK BBOAMIMN (D13pO34MH. AKTHUBHICTb
opra"ocrienupiyHoro (pepMeHTy TpaHCaMmiJiHa3u 1 KOHIICHTpAIll0 3arajibkHOTro
XOJIECTEPUHY Y CUPOBATIIl KPOBI BU3HAYAIM CIIEKTPOPOTOMETPUUHUMHU METOAMHU.

Pe3yabTaTu Ta 00roBopenns. Ha 4-y n1o0y aktuBHICcTh TpaHcamininazu (TA)
MpaKTUYHO HE 3MiHIOBasacsa, KoHieHTpaiis XC JA0CTOBIpHO 301IbIIyBajiacs
(4,32+0,23 mM/n npotu 3,26+0,18 y 1rypiB KOHTPOJBHOI Tpynu. Y TocTpid dasi
3aXBOPIOBaHHS akTUBHICTh TA 30umbmryBanacs y 2 pasu (0,85+0,03 MM/n mpotu
0,42+0,02 y urypiB KOHTPOJIbHOI I'pynu, KoHUeHTpatis XC nocsrana 7,89+0,21 mm/m.
Ha 20-y no0y exkcnepuMeHTy aKTHUBHICTb TA 3HMXKyBajlacsd, aje 3ajluiianacs
JOCTOBIPHO BHIE, HDK y KoHTposbHIM rpym (0,61+0,04 mMM/n). Konuenrtpanis
XOJIECTEpUHY TAaKOXK 3ajJMIlajiacs BUIIOI, HIXK y LIypiB KOHTPOJBHOI IpyIH, aie
MPaKTUYHO HE BIApI3HsIACS Bij piBHS Ha 4-y 1n00y. SIK BUIAHO 3 OTPUMAaHUX HAMH
JaHUX, TUHAMIKa KOHIICHTPAIIIi BiIOMOTO MapKepa 1 X0JIeCTepUHY MAatOTh MMPAKTHYHO
OJIHAaKOBHH Xapakrtep. MaOyTh IIe¢ TOB'I3aHO 3 THUM, IO AKTHUBOBAHI KIITHHU
TJIOMEPYJISIPHOTO €MITENI10, SIK TOKA3aHO B HAIIUX poOoTax paHimie, cekpeTyroTs 1JI-
1B (o cnpuse necrabinizaiii memOpan i BUTOKY TA) 1 @HII-a, sxuii miacuiatoe cuuTe3
MEYIHKOBOI'O XOJIECTepUHY HUIIXoM 1HayKuii ekcnpecii rena MI'KoA penykrasu i
3HIKEHHS KaTaboJ13My XOJIECTEpUHY B MEUiHIIl 32 paXyHOK IPUTHIYEHHS X0JIeCTePOJI-
Tanbda-riapokcuaasu (KIOYOBUN €H3MM B CHHTE31 JKOBUHUX KUCIIOT).

BucnoBku. Konnenrpaiiisi 3araJibHOr0 XOJECTEPUHY B CUPOBATII KPOBI MOXKE
OyTH MapKkepoM PO3BUTKY He(pOmaTii.

185



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

PEAKIUIA KJIITUHHOI'O TEHOMY HA OXOJIOKEHHSA
Crpona B.1., IOpuenko T.M.
[actutyT pobiem kpiobiosorii 1 kpiomenuuman HAH Ykpainu, Xapkis, Ykpaina
Invrepin@gmail.com

Beryn. [Ipo6iieMa BUBYEHHS CTPYKTYPH 1 GYHKIIIT AIEPHOTO anapaTy KIITHHU
npu Jii OXOJIOJKEHHS HE BHpINIEHA 0 TENEpilIHbOro Yacy. AHali3 JiTeparypu
CBIIUMTH, 110 OCHOBHA yBara IpU BHUBYCHHI Mii TIMOTepMii 1 3aMOPOKYBaHHS-
BIJITAIOBaHHS NPHUAUBUIACS BHUBYCHHIO MeMOpaH, J130COM, MITOXOHJAPIA 1 T.II.
OCKUTBKM SIpO 3HAXOJMThCS BCEpPEIWHI KIITHHU 1 HE BiIUyBae O€3MOCEpPeTHBOrO
HEraTUBHOTO BIUIMBY psAy (¢izuko-ximMiyaux QaxrtopiB (3miHa pH, kpucramizaris,
TINEPKOHIICHTpAIlisl COJeH 1 T.M.), CKJIAJOCsS YSBIEHHS TPO KPIOCTIMKICTH sapa 1
CTaOUIBHOCTI T€HOTHITY KJIITHUH Micis i xonoxy. OJHaK, CKIaJHO YSIBUTH, IO MpU
OXOJIO/DKEHH1 3MIHIOIOTBCA CTPYKTYpU BHILOTO MHOPSAAKY (TPETHMHHI, YETBEPTHHHI)
OUIKIB 1 HE3MIHHUMU 3JIMIIAETHCS CTPYKTYpa XPOMATHHY B SAJIpi.

Meta. BuBunTH BIUTUB TinmoTepMidHOTO 30€piraHHs 130JbOBAHUX KIITHH, SIKI
MEePEBIBAIOTHCSA, 1 MOJANBINOI pealimiTali Ha O10CMHTETHYHI IPOLIECH B KIIITHHI 1 SiApi
B TAKUX EKCTPEMaJIbHUX yMOBAX..

Marepian i meroam. [l 3'acyBaHHS psAy NMHUTaHb Peakuli KIITUH Ha [0
TEMIIEpAaTypHOIO0 YMHHHMKA B SKOCTI Mojell Oyia oOpaHa KynbTypa KIITHH, SKi
MEePEBIBAIOTHCA (€MiTeNonoAi01 KIITUHA HUPKH TEJSATH). Y AaHld cuTyallli KITHHY
MOXHA PpO3TJSAaTH SIK aBTOHOMHO ICHYIOYMM OpraHi3aM 3 CHCTEMOIO TIIbKU
BHYTPIIIHBOKIITUHHOT peryisiii. [[i ocoOmuBOCTI KIITUHHUX KYJIbTYp JalOTh
MOKJIUBICTh JOCHIKYBATH JAit0 Pi3HUX (AaKTOPIB, B JAHOMY BUIAIKY TEMIIEPATYpH,
0e3rocepe/IHbO Ha KIITHHY, BUBHAUUTH CIIPSIMOBAHICTh O1I0CHHTETHYHUX IPOIIECIB, a
TaKO CIOCTEPITraTH 3a XapaKTEPOM 1 IHTEHCUBHICTIO MPOJIi(pepaTUBHOI aKTUBHOCTI.

Knitunu KynpTUBYBaIM Ha cyMinni cepeaouil 199 1 rigponizara nakraib0ymiHa
(1: 1) 3 nonaBanusiM 10% cupoBatku Tenstu. [Ipu OCATHEHHI cTaHy KOH(IIOEHTHOCTI
1 3aIIOBHEHHI MIAKIAIKA KIIITHHAME (DI1akoHU momitany npu temrepatypi +4°C Ha 2
rogunu. [lotiM ¢uiakonu 3 MoOHOIIapoMm moBepTaiu B ymoBu HopMmotepmii (+37°C) 1
MpoTAroM A00M peabimiTariii depe3 MEBHI IHTEpBAIM Yacy BuUiydaid (GJIaKOHH 3
TepMOCTaTa, 3HIMAIM KITHHHA 3 TAKIAIKA cyMimimmo BepceHa 3 10% po3unmHOM
TPUIICHHY, CYCIEH31I0 KIITHH MiJJaBajd PI3HOrO poay oOpoOul il MpOBEIEHHS
OlOXIMIYHUX Ta PaAioi30TONMHUX JAOCHIIKeHb. MOHOIIAp KITHH JIS  aHajizy
nposidepaTuBHOI AKTUBHOCTI 1 mMaroyiorid nauieHHs ¢apOyBaid TeMaTOKCHIIHOM
Kapayui. Bin6ip npo6 s anamizy cuntesy JIHK, PHK, 6inkiB 3niiicHroBanu uepes 1,
3,5, 16 1 24 roguan peabimirtariii. Y SKOCTI MIYEHOTO TOMEpPEIHUKA JJIs aHaTi3y
cuntesy JJHK, PHK, 6inkiB BukopucroBysanu °H -timinin, 1*C- oporoBy kucnory, 1*C-
rigposizar 6iika xjopen# (3a 1 ToauHy 70 3a3HAYeHUX BUIIE TEPMIHIB TOCIIHDKCHHS B

186



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

POCTOBE CepeoBHUIIE BBOAWIM 130Ton B KoHIeHTpamii 0,1 Mbk / mi, iMmyibcHe
MmiueHHs). [Iuromy pamioaktuBHICTh Bu3Hayanu y (pakmii JJTHK, PHK, 6i1kiB micis
XIMIYHOTO (ppakiioHyBaHHS KITHH 3a MetogoM llIminra-Tonuxay3epa (HaHeceHHs
anikBoT Ha GibTpu). KoHIIEHTpalliio X peYOBUH BU3HAYAIH CIIEKTPOGOTOMETPHUHO
IpU MEBHUX JIOBXHUHAX XBUJIb. PaxyHOK paaiOaKTUBHOCTI MPOBOAMIN Y TOIYOJIOBOM
CHMHTWISATOPI Ha MuniabHUKY bekman (CILIA).

PesyabTatTn Ta 00roBopeHHsi. BcTaHOBi€HO, IO HaBITh HETpPUBAJE
OXOJIOJPKCHHS KIITUHHOT cycnieHsii 10 +4°C (2 roguHn) 3HUKY€E MITOTUYHUM 1HACKC
(MI) (B xonTpom 87%, micis oxonokeHHs - 32%) 3 0IHOYaCHUM 30UIbIIEHHSIM Ha
25% u4unciaa WATONOTIYHHUX MITO3IB - K-MITO3 3 YKOPOUEHMMH 1 TOTOBIICHUMHU
XpOMOCOMaMH, SIK pe3yiabTaT MOIIKOHKEHHS] MITOTHYHOTO amapary KIiTUHU:
MOPYIUIYETHCA PO3OIKHICTh LIEHTPIOJICH, JI€30PTaHI3yeThbCSl BEPETEHO MOALIY.
[TomkomKeHHS MITOTUYHOTOM amnapaTy HpHU3BOAUTH 1 J0 PO3CIFOBAHHS XPOMOM B
Meradasi, MO € TaKOXK OJHIEI 3 HAaWOLIBII YaCTUX MATOJIOTIM PO3MOILTY MiCIs
oxoJyokeHHs. OTXKe, 3HUKEHHsI TEMIIEpaTypy HaBiTh MPOTATOM 2 TOAMH € CHIIBHUM
JPATIBIMBUM areHTOM, 10 BUKJIMKA€E BUJIMMI MMOPYIIEHHS OCHOBHOI (DYHKITIT KIIITHH —
ii 3maTHOCT1 A0 noauty. [Iporiec et obopoTHUit 1 uepe3 2 106U pocty npoidepaTuBHa
AKTUBHICTh HOPMAJI3YEThCS, NATOJOTIYHI KIITUHU €1IMIHYIOTh. 1le BUKIIMKAHO THM,
10 MM OXOJIOJIPKYBAJIM KJIITUHU CTAlllOHAPHUX KYJIbTYp, K1 3[aTHI BUTPUMYBATHU B 3-
4 pa3zu OuIbllIe CyONeTalbHUX YIIKO/KEHb, BUKJIIMKAHUX XOJOJOM, HDK KJIIITHUHH, SIK
3HAXOAAThCSA B Jorapu@MmiyHii ¢aszi pocTy, IO MOSICHIOETHCA MEPEBAXKAHHSIM B
3pOCTalouuX KyJdbTypax KIiTUH B miepioni Gl, S, OuIbIn 4yTIUBUX O TEMIIEPATypH,
HDK KJIITHH, TOTOBUX 70 moainy (G2).

Bunukae nuTtaHHs, sIKI MEXaHI3MH, SKi TJIMOWHHI IPOIIECH JIEKATh B OCHOBI
BUJIMMHUX MPOSIBIB Ha KJIITUHHOMY PiBHI HACIIJKIB OXOJIODKEHHS. Y 3B'SI3KYy 3 LIMM,
BHUBUEHHSI TOMOJIOTH XPOMATHUHY TPH [ii OXOJO/KEHHS MOXE 3'SIBUTHCS TEPIIUM
KPOKOM B PO3KPUTTI MOJEKYJSPHUX MEXaHI3MIB (PYHKIIOHYBaHHS TE€HOMY IIpH
nepexoi 1 BUXo/Al KIITHH 31 cTaHy aHab103y. CTymiHb KOMITAKTH3aIlll XpOMaTUHY €
JIOCUTh CYTTe€BUM (pakTopoM y GyHKIIOHATLHOMY BiHOImIEHHI. OCco0MMBHl 1HTEpEC
NPECTaBIsE BUBUCHHS CTPYKTYPH XpOMATHHY B CKJai szapa in Situ, ockibku cami
METOJIM BUJUICHHS MOPYIIYIOTh CTPYKTYpHY OpraHizaiito xpomatuny. HaiGinbiu
OPUHHATHUM TIIXOAOM I BHUPIIICHHS TAHOTO 3aBAAaHHS CTajl0 BUKOPHCTAHHSA
CY4aCHOTO METOJly BUBUYCHHS CTPYKTYPH XpOMaTuHy IN SitU, 3aCHOBaHOTO Ha SBUIII
CaMOMOTJIMHAHHS OeTa-BUMPOMIHIOBAHHS BIJl 1HKOPHOPOBAHOTO PpPaJi0aKTUBHOIO
mxepena ((H-tuMinuny) B 3a1€KHOCTI Big Moaqu(iKalii CTPyKTypU XpOMAaTHHY.

BcranoBneno, 1mo npu 3MiHI TeMIiepaTypH, IpH SKiA 3HAXOASITHCS KIITHHU, SKi
BUPOCJIM Ha miakmaii, Bix ¢izionoriunoi (+37°C) no cybontumansaux (+10°C) He
CIIOCTEPITAEThCS 3HAYHUX BIMIHHOCTEH pPO3MIPY KOHJEHCOBAHUX CTPYKTYP
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xpomatuHy. B Temmneparypuomy iHTepBaimi +10°C — +4°C BigOyBaeThcsa pizka
KOHJICHCAIIIs: pO3Mip KOMIAKTHUX YTBOPEHB 30UIBIIYETHCS MPU IIbOMY O1JIBIIT HIXK B 2
pa3u B MOPIBHAHHI 31 CTPYKTYPOIO XPOMAaTHUHY KIIITHH, IO 3HAXOASITHCSI B HOPMAJbHUX
YMOBaX KyJbTHBYBaHHS.

Sk BiJOMO, 3MiHA CTaHy XpOMAaTHHY MpU OyAb-sIKOMY BIUIMBI 1 HEBIAMIOBIIHICTb
HOro cTaHy B JaH1M KJIITUHI B HOPMI € O3HAKOIO ATOJIOT11. 3MiHA TOMOJIOT1i XpOMaTHHY
3MIHIOE MOXJIMBICTh BIi3HaBaHHs (epMeHTamu permnapaiii nomkokenb JTHK. Tle
NPU3BOAUTH J0 HapocTaHHs nomkokeHb B JIHK 1 € oaHi€o 3 iCTOTHUX NpUYWH
HECTaOUILHOCTI XpOMOCOM. Taka CUTYyallisl peai3y€eTbes, K0 XpOMAaTHH NEPEX0IUTh
B CTPYKTYPHHUIA CTaH, 110 XapaKTEPU3y€EThCs OUIBIIOI KOHACHCOBAHICTIO, HIXK 1€ MA€
MICILIE B HOpMI JUIsl AaHOro TUMy KIITHH. Lleid ¢eHoMeH MM 1 cnoctepiraemo npu
0XO0JIO/KEeHH1 KIITHH Hikue +10°C.

Buxoasuu 3 OTpUMaHUX TaHUX MPO Te, 1m0 npu +4°C BinOyBaeThCs 301IbIICHHS
CTYNEHs KOHJIEHCallli XpoMaTuHy, TOOTO KIITHHA TEPeXOAUTh B  HOBHM
(GyHKI1OHATBLHUMN CTaH, MPEACTABIISIE IHTEPEC 3'ACYBAHHS MUTAHHS, SIK PEaTi3yIOThCA B
KJIITHHI POoIiecH 010CHHTE3Y B TAKUX EKCTPEMaJIbHUX YMOBaX.

['muboxka rinorepMmis MPU3BOAUTH A0 MOBHOrO npurHiueHHa cunresy /IHK B
KIITUHAX, SKAWd 3anmumaetsesi Ha piBHI 0,6-0,1% mpoTsrom ycporo TepmiHy
OXOJIO/DKEHHS. Y TOM ke 4ac, CUHTe3 OUIKiB cTaHOBUTH 12-15%, T0OTO B mpoleci
XOJIOJJOBOTO BIUIMBY MPUPOCTY CHUHTE3y OUIKIB B KIITHHAX Ha CIOCTEPIraeThCsl.

Cunre3 PHK, mo cranoButh 3-5% Big koHTpomo B mepurn 1-3 roguHu
OXOJIO/DKEHHSI, TTOTIM 3pocTtae 10 15% o 5-1 roguHu 1HKYOyBaHHS 1 3aJIUIIAETHCS,
puOJIM3HO, HA I[LOMY PiBHI npoTsiroM 24 roauH. Bmict PHK B kiiTHHAX 3HIKYETHCS
Ha MOYaTKy 0X0JIoKkeHHd (5 Toaun) 10 83%, a moTiM, 3 MOMEHTY TTOCHJICHHSI CHHTE3Y
PHK i#ine 1 11 HakOnIMYEHHS B KIITHHAX 1 A0 7-MH TOAWH OXOJIOMKEHHS 11 BMICT
ctaHoBUTh 133% Big koHTpodto. CrnocTepekyBaHe MPUTHIYEHHS Ol0CMHTETHYHHMX
MPOILIECIB B OXOJIOJPKEHUX KIITHHAX € MPUPOJHUM mpouecoM. Ockinbku mpu +4°C
PI3KO KOHJIEHCYETHCSI XPOMATHH 1 TPUTHIYYETHCS MOTO TPAHCKPHUMIIHA aKTUBHICTD,
MU 1 CIIOCTEPIraeMo 1Hri0yBaHHS MPOIIECIB MATPUYHUX OI0CUHTE3IB.

3aranpbHOBIIOMO, IO y BIAMOBIIb Ha aJdbTEPAIll0 B KIITHHI CHHTE3YIOTHCS
«CTPECOBI OITKMY», sIKI MAIOTh YHIKAJIbHY JIOKAJI3aIlI0 - BOHU BUSBJICHI TUIBKH B S,
XpOMaTHHI, pO34nMHHOI (Ppakilii. Y 3B'SI3Ky 3 1IUM, OyJI0O BUBYEHO CHUHTE3 SJICPHUX
OUIKIB MpHU 3HWKEHHI TEMIEepaTypd BiJl ONTUMYMY A0 CYOHYJIbOBUX. 3HHM)KEHHS
TEMIIepaTypyu MPHU3BOJIUTH JIO NPHUTHIYEHHS CUHTE3Y HE TUIBKM KIITHHHUX, a |
sanepHuX OLIKiB. BusiBUiocs, 1mo nuToMa pajioakTUBHICTH O1IKIB 130JIbOBAHUX SITEP
cTaHOBUTH 98% BiJ] MUTOMOI Pai0aKTUBHOCTI CyMapHUX OUIKIB KJIITHH (B KOHTPOII).
B oxoomkeHnx KIIITHHAX CHHTE3 KIITHHHUX OLIKIB CTaHOBHTH 12% Bij KOHTPOIIIO, B
s/ipax BiH 301IbITY€ETHCS 10 58% 1 B OUTbI HIXK y 1,5 pa3u nepeBuiirye piBeHb CHHTE3Y,
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110 BU3HAYAETHCS B MIPOLIECT OXOIOKEHHS KIITUH. TakuM 4MHOM, B yMOBax riMO0OKOi
rinorepMii Ha TJi 3arajbHOr0 HHM3BKOrO piBHA cuHTE3y (10 12%) CHHTE3yIHOThCS
MepPEeBaXHO sAepHI OUTKU. By mpoBemeHi AOCTIHKEHHS MO0 3'SCyBaHHS, B SKHX
bpakmisx simepHuX OUIKIB ¥me mei cuHTe3. BeranosieHo, mo B iHTepBaii +37°C —
+4°C cunaTe3 TII00YIiHIB, TicTOHIB 1 HerictoHOoBUX OUTKiB (HI'B) 3um*XkyeThes mo 11-
20% Big cuaTe3y B KoHTpO. [Ipu +4°C cunHTe3 TI100YyiHIB pi3Ko 3pocTae 10 56%,
cunre3 ricToHiB 1 HI'b nemo 3umwxkyerbes (mo 7-10%). Cain 3a3HauyuTH, 110 B OCaIi
nicis GppakiioHyBaHHS sJIep BU3HAYAETHCS BUCOKUHN PIBEHBb PaAi0OaKTUBHOCTI, SIKUH B
2 pa3u MepeBUlllye PIBEHb KOHTPOJO. MOXKIMBO, YaCTHMHA CHUHTE30BaHUX OUIKIB,
MIITHO TIOB's13aHa 3 SACPHUM MATPUKCOM IEepPEHIIIa B OCal.

Jlns 3'acyBaHHS, B AKUX (DpaKLisX XpOMAaTUHY W€ HAKONMMYEHHS OLIKIB MpU
OXOJIO/KEHH]1 KJIITHH, OYJI0 TPOBEACHO (paKL1IOHyBaHHS XPOMATUHY MO PO3YMHHOCTI.
[lutoma paal0aKTUBHICTH OLIKIB, IO BXOAATH 10 (Ppakmii XpomaTuHy | cTaHOBUTH
39% Big xoHTposo, no ¢pakmii II - 66%. Llg dpakiis MICTUTh 3HAYHO OiNIbIIE
HETICTOHOBHMX OUIKIB. Y sJIEpHOMY MATpPUKCI BUSBJICHO 0Oararo OUIKIB «TEIIOBOIO
IIOKY», B JAaHOMY BUTIAIKY 55% B1] CHHTE3Y B KOHTPOJI. TakuM YMHOM OY€BU]THO, IO
npy rMOOKIN rinoTepMii, KOIM OIIKOBUM CHUHTE3 B KJIITMHAX HE3HAYHUI, OCHOBHA
Macca CHHTE30BaHUX OLIKIB HAKOMUYYETbCS B SApax, MNPUUOMY MaKCUMajbHa iX
KUIBKICTh 3HAXOJAUTHCS B TPAHCKPUIILIIITHO aKTUBHOMY XPOMATHHI.

BucnoBkn. 1. OxonomxenHs kmtuH 10 +4°C Opu3BOIUTH 1O 3HUKEHHS
MITOTHYHOTO 1HJIEKCY KYJbTYPH 1 301JIbIIIEHHS YMCJIA KIITUH 3 TATOJIOT1SIMU JIIJIEHHS B
nepion BigHOBICHHS. 2. [Ipu oXomomKkeHH1 KIITHH B 1HTEepBaii Temneparyp +10°C —
+4°C BinOyBaeThcsl pizka KoHueHcalis xpomaTuny. 3. [lpu +4°C iime mepeBakHO
CUHTE3 sAJIEpPHUX OLJIKIB, SIK1 HECYyTh, UMOBIPHO, aIalITUBHY (DYHKITiO 710 i XOJIOdY.

1| yHiBERPCUTET
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BIIJIMB KOMBIHOBAHOI'O ®ITO3ACOBY TAHKPEO-IIJIAHT
HA BAJIAHC 110JI-AOC 3A YMOB I'OCTPOI'O
TETPAXJIOPMETAHOBOI'O 'EITATUTY
Lyo6anosa H.A., Tpyraesa JI.M.
HarmionansHuit papManieBTUIHUN YHIBEPCUTET,
[HcTuTyT migBUIeHHS KBadidikauii crnemianctiB Gpapmariii, Xapkis, Ykpaina
tsubanoval9@gmail.com

Beryn. TokcuuHi ypakeHHS TEYiHKM 00 €IHYIOTh JIIKApChKi, TOKCHYHI Ta
KOMOIHOBaH1 13 aJIKOTOJIEM YIIKOJKEHHS MediHKH. Takl MOMIKOJKEHHsS 3a3BUYait
MalOTh BHUPXKECHUU JO303aJICKHHUM XapakTep pPO3BUTKY TI'€MaTOTOKCUYHOCTI,
MOAU(IKYIOTh ~KOBJICHTHHM 3B'I30K MDK KJIITUHHUMU KOMIIOHEHTaMu Ta
MeTa0oJIiTaMH KCEHOOIOTHKIB, CHPUSIOTh YTBOPEHHIO AKTUBHUX (HOPM KHUCHIO
BCEpEUHI Ta 103a IenaTouuTIB, aKTUBALlll NUIIXIB IEpeIayl CUTHAY, SIKI 3MIHIOIOTh
3aru0esb KITHH a00 MeXaH13M BH)KMBAHHS, MOIIKOPKEHHIO KIIITUHHHUX MITOXOHIPIH,
10 MPU3BOAUTH J10 3MiH y TeHepaiiii AT®. [lepenik opuriHaabHUX T€MAaTONPOTEKTOPIB
Ha (apMalleBTUYHOMY PHHKY YKpaiHu BKpall oOmexkenuil. IlepcrniekTuBHUM
renaTonpoTEeKTOPM MOke OyTH KOMOIHOBaHMM pociauHHUM 3acid [laHkpeo-TiaHT 13
BCTAaHOBJICHOIO Yy MOMEPEAHIX TOCTIIKEHHAX MEMOPAHOIIPOTEKTOPHOIO JI€I0.

Mera pgociigkeHHsi. BHBYUMTH aHTHOKCHIAHTHY [II0 KOMOIHOBAHOIO
¢ito3zaco0y [Tankpeo-IlnaHT 32 yMOB rOCTpOro TETPaxJIOPMETAHOBOIO FENATHUTY.

Marepianun Ta Merogu. TeTpaxiopMeTaHOBUM TIeMaTUT MOJCIIOBAIA 3a
CTaHAapTHOIO MeTonuKow. [lankpeo-Ilmant BBOgWIM y 1031 72 MI/KT mpemnapar
nopiBHsiHHA CuiiMapuH (TopriBenbHa Ha3Ba «Jleramon») y m1o3i 25 Mr/Kr.

PesyabTaTtu TA 00roBOpEHHSI. ExcriepumeHTabHUN rernaTuT
CyHpoOBOJIKYBaBcsl akTuBalieto mporeciB [10JI, mpo 1o CBIIYKUTH JAOCTOBIPHE
MIJIBUIIICHHS MPOMDKHUX ([ieHOBUX KOH toraHTiB -/[K) 1 kinueBux (TBK- peaktantu)
MPOJYKTIB OKHCHEHHS JIMIAIB y 2 -3 pa3u BIAHOCHO IHTaKTHOTO KOHTPOJIIO 13
OJIHOYACHUM 3HWKEHHSM IyJIy BigHOBJIeHOro riyrariony (BI') Ta 3MeHIeHHsM
aKTUBHOCTI KaTanasu. [lankpeo-IlnaHT YMHUB BUpa3Hy aHTUOKCHIAHTHY aKTHUBHICTb:
nocroBipHo 3HIKYBaB BMicTy JIK 1 TBK- peakTaHTiB BiTHOCHO Ipynu KOHTPOJIBHOI
naToJiorii, TumM4acoM sk CuiriMapiH 3HIKYBaB BIATOBIIHI MPOIECH TEPOKCUAAIIT 31
3HAYHO MEHIIO0 €(DEeKTUBHICTIO. AHAJIOTIYHUMN BILJIUB 3aPEECTPOBAHO 1 HA AKTUBHICTD
karanasu: [lankpeo-Ilnant OyB BiporigHe epektuBHimie 3a CuaiMapu.

BucHoBkn. BcraHoBieHo, 1mo kKoMOiHOBaHUN pociuHHUM 3aci6 I[lankpeo-
[Inant, y no3i 72 MI/Kr, BUSBISE€ MOTYXHUN aHTHOKCUIAHTHUN e(eKT, BUIIUHN 3a
aKTUBHICTH Tpenapaty nopiBHIHHS CumiMapuHy y 1031 25 MI/KT.
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BIIJINB HAHOYACTUHOK GdYVO4: Eu** HA METABOJITYHY
AKTUBHICTb CIIVIEHOLUTIB
12 Mpokomok B.IO., !0Onimenko A.L, 'Tkauenko A.C.
1XapkiBchknit HALIOHANBHUM MeJMYHKI YHIBEpCUTET, XapKiB, YKpaina
2[HCTHTYT IPOGJIEM Kpio6Giomorii Ta KpioMeIuyHT
HarmionaneHoi akaneMii Hayk Ykpainu, XapkiB, YKpaiHa
vy.prokopiuk@knmu.edu.ua
Beryn. HanouactuHk, sSiKi MOKYTh 3MIHIOBATH CBOT PEOKC-BIACTUBOCTI MICIS
ONMPOMIHEHHS BBA)KAIOTHCS MEPCIEKTUBHUM JIJIsl JIIKYBAHHS OHKOMATOJIOTI y SIKOCTI
pagiomoaudikaTopiB ab0 areHTiB misa GoTtoauHamMiuHOi Tepamii. Taki BracTHBOCTI
npojgeMoHcTpoBaHi g HanodacTuHOK GAYVO,:EU®*. Onnak BMBYEHHIO iXHBOI
KJIIHIYHO1 €()EKTUBHOCTI MOBHUHHA NIEPENYBATH OLIHKA IUTOTOKCUYHOCTI, IEPENT YCIM
Ha IMyHOKOMIIETEHTHUX KJIITHHAX.
Metoro nocmipkeHHsI OyJI0 OLIHUTH BIUIMB aKTHBOBAHUX Ta HE aKTHMBOBAHUX
ynbTpadioneToBuM BunpomiHioBaHHAM (Y®) nanouactuHok GdYVO,EUd*
MeTa0oJIIYHY aKTUBHICTh CILICHOITUTIB.

Ha

Marepiaan Ta Metogu. CIJICHOLMTH BUIUISUIM 3 CEJIE3IHKU LIYPIB MOMYJISALIL
WAG uuisixom ii moapiOHEHHs, rOMOTeHi3alli, (GuIbTpalii yepe3 KITUHHUNA (LIBTP.
Buaineni cruienouuTH pecycrnenyBainu B cepenopuiii RPMI 1640, 36arauenomy 10%
(eTanpbHOI0 OMYAaYO0 CUPOBATKOIO, IHKYOYBaJIM 3 po3unHaMu Y @ aKTUBOBAHMX Ta HE

u3* nporsarom 24 rogun (n = 8) y mopsaaxy

akTuBOBaHMX HaHouacTHHOK GAYVO,4E
3poctanHsi  koHueHtpamiii  (0-20-40-80-160-320  mxkr/mu).  Jisg  OIHKH
IIUTOTOKCUYHOCTI HAHOYACTUHOK BHUKopucTOBYBanu MTT-anami3. Ilicns iakyOanii 3
MTT ta po3uunenns hopmazany y JJMCO nornuHaHHS BUMIPIOBAIN Y 3pa3Kkax MpH
570 am. OTpruMaHi YUCIOBI AaHl OyldM CTaTUCTHYHO OOpOOJIEHI 3 BUKOPUCTAHHSAM
kputepiiB Kpyckana-Yomnica ta Jlanna.

Pesynbratn mocaigkenns. Bcei xonnenrtpanii Hanouacturoxk GdYVO4Eu®
3MEHIIIYBaJlM 3HAYEHHS OINTUYHOI IMUIBHOCTI 3pa3kiB. OnpHak pi3Hung Oyiia
CTATUCTUYHO He3HAYHOIO (p>0,05), 110 CBITYUTH MPO BIACYTHICTh ITMTOTOKCHYHOT i1
HAHOYACTHHOK HA KJIITHHH CEJIC31HKHU.

BucnoBku. Konnenrpartiii Y @-akTHBOBaHHX Ta HE aKTHBOBAaHUX HAHOYACTHHOK
GdYVO,:Eu®* (0-320 MKr/mMi1) He BIUIMBAIOTH HA JKUTTE3NATHICTH Ta METa0OJidHY

AKTUBHICTH CIJIEHOIIUTIB.

% world
4
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JOCJII>KEHHSA BMICTY CEPIIIHY A4 B KPOBI Y IIIYPIB 3
EKCHHEPUMEHTAJIBHUM KOJITOM
Haxkoneuna O.A., BacuabeBa I.M., ba6enko O.B.
XapKiBCbKUI HallIOHATBHUN MEAUYHUIN YHIBEPCUTET, XapKiB, YKpaiHa
Vasilevaira@ukr.net
Beryn. Hecniermdiunmii Bupaskosuii kot (HBK) - e xponiune penmauByiode
3aXBOPIOBAHHS, 10 MPU3BOAMUTH J0 BAKKHUX YCKJIQJIHEHb, 30KpeMa Jiapei, KpoBOTeui.
Binomo, mo mamientu 3 HBK maroTh miBuiiieHnii pusuK po3BUTKY paKy KUIIKIBHUKA
(Neurath M.F., Travis S.P.M, 2012; Christensen B., Rubin D.T., 2016). Po3mnoBcromkeHHs
HECTICI(PIYHOTO BHPA3KOBOTO KOJITY CIOCTEPITAEThCS Yy HACEIECHHS B MPOMHCIOBUX
Kpainax. Yacrime 1151 XBopoOa BUHUKAE Yy MOJIOAOTO HaceleHHs1 BikoM Bija 15-30 poki
(Kaplan G.G., 2015). Cepmiau - 11e HaWOUIBII KJIacTepu OUIKOBOI MPHUPOAH, IO
iHrioyroTh cepuHOBi mpoteasu (Wright H.T.,1993). V HaykoBiii miTepaTypi iCHYIOTbH
BIJIOMOCTI, IO CEePIiHUA A (ITO3aKIITUHHI) A1I0Th Yepe3 PeryJsiiiio akTUBHOCTI MPOTeas,
npy iHBa3il maToreHy, momkomkenHi Ta 3ananeHdi (Olson S.T., Gettins P.G.W. 2011,
Mkaouar H., Akermi N., 2019). Cepminu KOHTPOJIOIOTH CYBOpPO pPEryJibOBaHi
(1310JI0TTYHI POLIECH, TA X TUCPYHKIIIA ITOB’ s13aHa 3 PI3HOMaHITHUMH 3aXBOPIOBAHHAMU
(Mkaouar H. et al., 2019). Bigomo 9 rpyn cepniniB (A-I). bionoriuaa poib ogHOTO 3
MIPEICTaBHUKIB - ceprinyA4 (Ka/uTiCTaTiH) — KOMILTIMEHT aKTUBAIlil, CIIPUSIE CTUMYJISIIIS
aHrioreHesy, gpidpuHomizy Ta anonro3y (Chao et al., 1996; Heit et al., 2013; Nallagangula
etal. 2017). Mkaouar H. et al. (2019) y cBOIX IOCHIPKSHHSAX MOKA3aJIH, [0 Y IUTYHKOBO-
KUIITKOBOMY ~TpPakTli JIIOAWHU MICTUTBHCS TIBUINEHA KUIBKICTh CEpITHIB, IO
CHUHTE3YIOThCSI MIKpOO10TOI0. TakuM YMHOM MIJBUIIYEThCSA 1HTEPEC 0 LUX OUIKIB SIK
HOBHX MapKepiB 3aMajbHUX MPOIIECIB KUIIKIBHUKA.
Mera npociigkennsi. BuzHaueHHst piBHS ceprniHy A4 y cupoBaTii KpoOBi
eKCIIEPUMEHTAJIBLHIX TBAPHUH 3 MOJICTHOBAHUM HeCTIeU(PIuHUM BUPA3KOBUM KOJIITOM.
Marepiasim Ta Mmetogu. B pobOoTi Oylo BHUKOPHCTaHO JIBAHAALSTH
CTaTeBO3pUIMX JlabopaTopHux camuiB-urypiB nonyisnii WAG, Barowo 225-240 rp.
TBapuHU yTpUMyBaIUCs y CTaHIAPTHUX YMOBAX BiBapit0. 3T1IHO YMOB JIOCHIIKEHHSI,
TBapuHU OyJIM MOAUICHI HA JIB1 PIBHI TPYIH, IO IIICTh TBAPUH y KOkHii. KoHTposbHA
rpyna (n=6) ckjaganacsi 3 1HTAKTHUX TBapHH, L0 BXKMBAJIU UYUCTY IMUTHY BOY.
Excnepumenrtanbha rpyna (n=6) 3 HBK, skuii Bukiiukaau nepopaibHUM BBEICHHSIM
2,5% posuuny aekcrpancyibdary Hatpiro (JICH) (Mr=40 Ma). [IpoTsrom mepmmx
sty 1110 3amiHoBainu nmuTHy Boay Ha JICH, motiM 7 A16 maBanu nmuTHy BoAy, 3 12 o
16 106y ta 3 24 mo 28 noOy BiA MOYATKy €KCHEPUMEHTY LIypu oTpuMyBaiu 2,5%
po3uuH [ICH, a 3 28 no 38 nesnp - nutHy Boay. Ha 39 neHp TBapuH BHBOIWIM 3
EKCIIEpUMEHTY 3a JOMOMOTO0 rimsioTmHHOro HOxka (Melgar S., Karlsson A.,
Michaelsson E., 2005). Yci maninynsmii 3 1a00paTOPHUMKA TBApUHAMHU TPOBOIHIIH
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3rifHo 3 €Bponeicbkoro KoHBeHliew (CtpacOypr, 1986) Ta VIII dupextuBu
2010/63/EU 1o oxopoHi TBapuH, BAKOPUCTAHHS B HAYKOBHX I[LISX.

Bwmict cepriiny A4 y cupoBaTiii KpOB1 €KCIIEPUMEHTATFHUX TBAPUH BHU3HAYAIU
iMyHOEpMEHTHUM METOAOM  3a gomomoroto Habopy «Elabscince» (USA) 3
BUKOPHUCTAHHAM iMyHO(epMeHTHOro aHamizaTopy Stat Fax 1904.

Cratuctiuuny oOpoOKy JaHHMX MPOBOAMIIN 3a JOMOMOTOI0 Iporpamu Statistica-
6, 3 BAKOPUCTaHHAM KpuTepito MaHHa-YiTHI.

PesyabTaTu Ta 00roBopenHs. OTpuMaHi pe3yabTaTH CBIIYaTh PO T€, 110 MIPH
PO3BUTKY E€KCIIEPUMEHTAIILHOTO HECHEU(PIYHOIO BHUPA3KOBOIO KOMNITY y ULIypiB
3HAYHO MIJIBUIIYETHCSA Yy KPOBI piBeHb cepriny A4: y cepeanbomy B 2,73 pazu y
MOPIBHSHHI 3 LIUM IMOKa3HUKOM Y KOHTPOJIBHIN Tpymi.

BusBneni HaMu MiIBUILEHHS piBHSA cepniHy A4 'y cupoBatrli KpoOBi
€KCIIEpUMEHTAJIbHUX TBapHH, P (POPMYBaHHI MOJENI BHPA3KOBOTO KOMIITY, MOKE
MOSICHIOBATH PO3BUTOK 3alaJIbHOTO MPOLIECY CIAN30BOI 000JIOHKU TOBCTOT KUILKH. AJle
HEMO’KJIMBO BUKJIIOUUTH (DAKT, 1110 MBUIIECHHS PIBHS cepiiHy A4 OB S3aHO HE JIUIIIE
3 3aAJIbBHUM TIpoliecoM, BUKIuKaHuM po3zunHoM JICH, ane # 31 3MiHOIO MiKpodiopu
KHILKIBHUKA, PO3BUTKOM AucOakTepio3y. IlinBuiieHuii piBeHb cepmiHy A4 Moxe
CTUMYJIIOBaTU (PIOPUHOMI3, 11O CHOpHUAE€ KPOBOTEUl Ta 3alpOrpaMOBaHOI 3aruoOelnl
KJIITHH.

BucnoBku. I'inepceprnineMist y TBapUH 3 €KCIIEPUMEHTAIBHUM KOJIITOM MOXE
BUKOPUCTOBYBATUCS Y KJIIHIYHIA MPaKTUIl SIK OIOXIMIYHMA MapKep 3amajibHOTro
MpOoIIeCy KUIIIKIBHUKA.
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HHOKA3ATEJIA JINIINJHOI'O U BEJIKOBOI'O OBMEHA B IIEYEHHU
HOBOPOXKJIEHHbBIX KPBICAT, BHYTPUYTPOBHO UCIIBITABHINX
BO3JIEUCTBUE CJABBIX DJIEKTPOMAT'HUTHBIX HOJIEN
CAHTUMETPOBOI'O IUAITA30OHA
Jenucenko C.A., Ctenenko C.A., I'oiiauna B.C.

XapbKOBCKUI HAIMOHAJIBHBIM MEAUIIMHCKUN YHUBEPCUTET, XapbKOB, Y KpanHa
Svet.Deni@ukr.net

BBenenmne. Bce opraHu3Mel, BKIIIOYAsl YEJIOBEKA, €KEIHEBHO IMOIBEPrarOTCs
BO3JICMCTBUIO PAa3JIMYHBIX AJIEKTPOMArHUTHBIX Tosel. COBpEMEHHBIN YEJIOBEK,
IIOMUMO €CTECTBEHHBIX JJEKTPOMAarHUTHBIX Tnone (OMII), monBepraercs
BO3/IelcTBHIO c1a0bix OMII TeXHOT€HHOTO MPOUCXO0KIEHNUS, KOTOPbIE BOBHUKAIOT BO
BpeMs pabOThl KaKJIOr0 3JIEKTpUUYECKOro ycrpoiicta. Hecmotps Ha To, utro BO3 He
cjienana OKOHYATEIbHBIX BBIBOJOB O BpPEJE€ JIEKTPOMArHUTHOro uziaydenus (OMUN)
Ul  OpraHM3Ma 4YeJoBEKa, MMEKTCS JOCTaTOYHBIE JOKAa3aTelIbCTBA, YTO
paguovyactoTHOe DMMU NpOHUKAET B OKPYKAIOIIYIO CPENY U TOATOMY YIIOMUHAETCS B
TEPMHUHAX «3JIEKTPO-3arPS3HEHUE) U «IIIEKTPO-CMOI».

Heab ucciaegoBaHusi - M3y4eHUE OCOOEHHOCTEH JIUMUAHOIO M OEIKOBOrO
oOMEHa B TI€YEHH HOBOPOXKIACHHBIX KPBICAT, BHYTPUYTPOOHO MOJBEPraBIINXCS
BO3aerCcTBHI0O DMMU caHTHUMETPOBOTO IMana3oHa.

Marepuajbl M MeTOAbI. DKCIIEPUMEHTAIBHOE MCCIICIOBAHUE MPOBEACHO Ha
kpbicax-camkax JuHUM WAG 1 ux nmotomMcTBe (HOBOPOKIEHHBIE). ONbITHAS TpyIINa
MOJIBEprajiach BO3JACHCTBUIO HU3KOMHTEHCUBHOTO DOMM CaHTUMETPOBOTO Juara3oHa
eXKeIHEeBHO 1Mo 4 yaca B TedeHHe 1 Mecsma 10 OEpEMEHHOCTH M B TEUYECHHE BCETO
nepuosia 6epeMeHHOCTH. M3iayueHue >HEepruu, BBIPAXKAEeMO€ B IJIOTHOCTH MOTOKA
MOIITHOCTH B 30HE, IJI¢ HAXOAWINCh OEpEeMEHHBIE DKCIIEPUMEHTATbHBIE >KUBOTHBIE,
COCTaBIAIO MeHee 3 MBT/cM? — 3TO ypOBeHb, HE BBI3BIBAIOIIUI TEIIOBOTO d(deKTa.
[ToydyeHHOE TOTOMCTBO BBIBOJIUIIOCH U3 AIKCIIEPUMEHTA B IIEPHUOIE HOBOPOKICHHOCTH
MyTeM JeKamuTaIlMu O] JIETKUM 3(UPHBIM HApKO30M. JKUBOTHBIE COAEPKAIKUCH B
CTaHJApPTHBIX yCIOBUSAX BuBapus. [locTaHOBKa 3KcriepUMEHTa MPOBEACHA COTJIACHO
TpeOOBaHUAM, TIPEIBIBIIEMBIM K DKCIIEPUMEHTaM Ha >KUBOTHBIX (Ykpaumna, 2001,
CtpacOypr, 1986). B nedenn HOBOPOXKICHHBIX KPBICSAT OMPEACIISIIN YPOBEHBb OOIINX
JUNUAOB, TPUTIMILIEPUAOB M XOJIECTEpOsia, a Takke akTUBHOCTH ACAT u AnAT
CIIEKTPO(POTOMETPUUECKUMHU METOJIaMH, C TIOMOIIBI0 KOMMEPYECKUX HaOOPOB
peaktuBoB (PEAT'EHT, Ykpauna).

Pe3yabTarbl U 00CyKaeHHE. Y CTAaHOBJIEHO, YTO B MEYEHH KPBICAT OCHOBHOM
TPYIIBI JOCTOBEPHO MOBHITIEH YpoBeHb 001X aunuaoB (Krp. 2,78+0,09 mr/r Tkanwu,
Orp. 3,71+0,10* mr/r tkanu, p<0,05) u xonecrepuna (0,51+£0,03 mr/r tkaru, Orp.
0,84+0,1* mr/r tkanu, p<0,05); ypoBEHb TPUTIHIIEPUIOB HE HMEET JOCTOBEPHBIX
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ornnuuil. Takue W3MEHEHHs JUIMUIHOTO OOMEHa MOTYT CBUIETEIbCTBOBATH 00
U3MEHEHUU CUHTE3a JUTIOTPOTEUHOB. N3yyenue AKTUBHOCTH Y-
TIIyTaMUJITPAHCIIENITHIa3bhl (MEMOPaHHO-TPAHCIIOPTHOTO (PEpMEHTA), y4acTBYIOIIETO
B TPAHCIIOPTE aMUHOKHCIIOT 4epe3 MeMOpaHy T'elaTOIMTOB, BBISIBUJIIO JOCTOBEPHOE
noBeIeHne aktuBHOoCTH — Krp. 13,840,5 Mxat/r 6enka, Orp. 16,3+0,2* Mxat/T 6ernka,
p<0,05. UccnenoBanne akTuBHOCTH (PePMEHTOB KaTabom3mMa aMUHOKHUCIOT ACAT u
ANAT BBISIBUWIO CHUKEHHE UX aKTUBHOCTU Y KPBICAT OCHOBHOM rpytimbl. AcCAT: Krp.
0,55+0,03 mxM/r 6enka, Orp. 0,31+0,01* mxM/r 6enka, p<0,05. AnAT: 0,48+0,03
MKM/T 6enka, Orp. 0,294+0,02* MmxM/r 6enka, p<0,05. 13 monyueHHBIX JaHHBIX MOMKHO
MIPEAMOJIOKUTH TOBBIIIEHNE TPAHCIIOPTa aMUHOKHCIIOT Yepe3 MeMOpaHy TeraToIMTOB
Ha (hOHE CHIKCHHS MX KaTaboJIM3Ma, 9YTO MOXKET CBHJICTEILCTBOBATh 00 aKTHBAIINH
CHUHTE3a OCJIKOB B MEUCHH, BEPOSATHO aro-OCIKOB, yUaCTBYIOMNUX B (DOPMUPOBAHHH
TPAHCTIOPTHBIX (DOPM JIMITHIOB.

BbiBoAbI. Y HOBOPOXXIEHHBIX KpBICAT, BHYTPHUYTPOOHO TOJBEPraBIINXCS
nencTBuio cinadbix OMII caHTHUMETpOBOro Auamna3oHa B MEUEHU IOBBIIICH CHUHTE3
JUTNUIOB U BEPOSATHO, (POPMHUPYETCS MOBHIIIEHHOE KOJIMYECTBO TPAHCIIOPTHBIX (HOpM
JUTIHIOB, UMEIOITNX N30BITOYHOE COJIEPIKaHME XO0JIECTEePOJIa.

VARIABILITY SARS-COV-2 IGG TO S-PROTEIN
IN DIFFERENT AGE PATIENTS
120hiienko S.L., ?lichenko Yu. M., !Bondar A.Yu., !Bozhkov A.l.
'Research Institute of Biology, V.N. Karazin Kharkiv National University,
Kharkiv, Ukraine
?Limited Liability Company «Medychnyi Tsentr Zdorovia», Kharkiv, Ukraine
ohiienko.svetlana@gmail.com

Introduction. Coronavirus is a positive single-stranded RNA virus that was first
infected in 1966 as the causative agent of acute respiratory diseases. These virus’s entry
into host cells is mediated by the transmembrane spike (S) glycoprotein that forms
homotrimers protruding from the viral surface. As known, S glycoprotein binds to the
ACE2 protein (angiotensin converting enzyme), which is located on the cell
membrane, after which the virus enters the cell and replicates in it, after which the
resulting viruses infect new cells. COVID-19 infection may develop post-covid effects.
There are indications that a significant number of COVID-19 survivors develop longer
term respiratory, cardiovascular and psychological sequalae. Many patients also suffer
from fatigue, myalgia and memory impairment. One of the risk factors for organism’s
infection with the SARS-CoV-2 virus may be one of the reasons for the infection of
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the organism with cytotoxic compounds. And finally, the role of the individual
organism's response to SARS-COV-2 is completely unclear to us.

The aim of investigation was variability of IgM, 1gG and S-protein content of
patients with COVID-19 infection under age influence.

Materials and Methods. Blood samples positive for COVID-19 were collected
from symptomatic patients who came to the emergency room of Medical center
«MEDYCHNYI TSENTR ZDOROVIA». All serum specimens were de-identified.
Patients were considered positive according to the results of the quantitative reverse
transcription-polymerase chain reaction (RT-qPCR). We used three commercial
ELISA Vitrotest SARS-CoV-2 kits (Vitrotest®SARS-CoV-2 IgM, Vitrotest®SARS-
CoV-2 IgG and Vitrotest®SARS-CoV-2 IgG QuantiSpikeTM) (Kyiv, Ukraine,
hereafter called “Vitrotest”). All patients were divided into three age ones: >49 ages,
50-59 ages and 60-84 ages. Assays were performed following manufacturers’
instructions, including duplicate testing. For each sample, the ratio between the mean
optical density (OD) and the cut-off was calculated. Significant associations between
variables were searched using chi-square test (or Fisher’s exact test to prevent
overestimation of statistical significance for small data sets). The significance
threshold was set at p<0.05.

Results and Discussion. An extremely S-protein high variability of SARS-COV-
2 virus (from 1.8 to 14808 BAU / ml) was detected in 65 post-covid patients. At the
same time, in 53% of patients under 49 years old, this indicator was 50 BAU / ml, in
16% it was about 250 BAU / ml, and in 30% it was more than 2000 BAU / ml. The
pattern of distribution of post-covid patients of the second age group (50-59 years old)
by the amount of S-protein differed from the first group (up to 49 years old). Thus, a
relatively small amount of S-protein (up to 50 BAU / ml) was contained in 33% of
patients, and S-protein in an amount up to 250 BAU / ml was in 53%. A high amount of
S-protein (2000 BAU / ml) was found in 13% of patients. In the third age group of
patients (60-84 years old), the pattern of distribution by the amount of S-protein was as
follows. The minimum amount of S-protein was found in 25%, in the average amount it
was in 55%, and in the highest concentrations it was in 18%. No direct correlation was
detected between the S-protein content and the animals age. Determination of the content
of IgM and IgG in these patients also showed no relationship.

Conclusions. It can be assumed that the studied parameters are independent and
the greatest interest in understanding the characteristics of the response is the further
study of the S-protein in post-covid patients.
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BU3HAYEHHSA NATOJIOI'TYHUX 3MIH B OPI'AHI3MI LIIYPIB
MICJISI IMIVIAHTAIIT MATEPIAJIB 3 TIOKPUTTSIM
HA OCHOBI TAHTAJIA
'Hakoneuna O.A., ’Cmaumio P.M., */lyain C.B., ' Kucios O.B.
1XapkiBchknii HAIIOHANIBHUM MeJMYHKI YHIBEPCUTET, XapKiB, YKpaina
21V «lHCTHTYT 3aranbHOi Ta HEBIAKIAMAHOL Xipyprii
imeni B.T. 3aitnesa HAMH VYkpainu», XapkiB, Ykpaina
$XapkiBchkuil HalioHaIbHMI yHIBepeuTeT iMeni B.H. Kapasina, Xapkis, Ykpaina
Sandreoskas@gmail.com

Beryn. 3rinHo 3 nanuMu MiHicTepcTBa OXOpOHH 370POB sl YKpaiHH 3a OCTaHH1
10 pokiB XipypriyHe JIKyBaHHS TPUXK € OJTHUM 13 HAMOUThII MOIIMPEHUX ONepalliiHIX
BTPy4YaHb y IUIAHOBIM XIpypriuHid npaktuii. Bix 3aranbHOro o0cAry XipypriyHux
BTpy4aHb F'e€pHIOIIACTUKA CKIaaae OJU3bKO 7-8% BiJl 3araJIbHOTO MJIAHOBOTO 00CATY,
HE3BAKAIOUM HA CTPIMKUN PO3BUTOK MAaJIOIHBA3MBHHUX TeXHOJIOTIH. OpHak, ciin
3a3HAYMTH, IO PE3YyJIbTATH JIKYBaHHS I'PUX W JOCI 3aIMIIAIOTHCS HEBTIIIHUMU. Y
MICTSONEpalifHOMY —TIepioJil  BUHHUKAIOTH yckianHeHHs (4,3—46%), 30kpema
1HTpaabIOMIHAJIbHI CHANKOYTBOPEHHS Ta THIMHO-CENTUYHI MPOLECH, AKI TaKOX
MOXYTh OyTH CHPUYMHEHI BUKOPHCTAHHSIM MPOIUIEHOBUX XIPYpPriYHUX CITOK, Ta
(dhopMyBaHHS MICISIONEPAINHUX YCKJIQJHEHb BIUIMBA€ HA KJIIHIYHUM TMPOTHO3 Ta
SIKICTB JKATTS MAIl€HTIB.

Ha tenepimHiii yac € HEOOXiTHUM OOTPYHTYBAaTHU 3aCTOCYBaHHS MarTepiajiB 3
MOKPUTTSIM Ha OCHOBI TaHTaja JUisi BAKOPUCTAHHS y XIpypriuHii npaktuii. TadTan
(Ta) € ogHMM 13 HAHOPUBAOIUBINIMX MaTepiamiB i OIOMEIUYHOTO 3aCTOCYBAHHS.
Tanran, Tantan Hitpua (TaN) Ta mokputTs okcuaom taHTany (Taz0s) 1eMOHCTPYIOTh
BHUCOKI €JIEKTPOXIMIYHI Ta JIE€IEKTPUYHI BJIACTUBOCTI ¥ XapaKTepHy iM O10JOTIYHY
cyMmicHICTb. [IOKpUTTS Ha OCHOBI TaHTaldy y MEPCHEKTUBI MOXYTh CTaTH OJHHUMH 3
HaOUTBII MPAKTUYHUX CIIOCO01B MOJIMIIEHHS TOBTOTPUBAJIOCTI, CTA01ILHOCTI pOOOTH
OloMeIUYHUX IMIUIAHTATIB Ta 3HU3UTH PHU3MK BUHUKHEHHS TIICIISOINEpaIliifHIX
ycknagHeHb. Tomy wmopdosoriyHe OOTpyHTYBaHHS 3aCTOCYBAaHHSI IMILJIAaHTATIB 3
MOKPUTTSAM Ha OCHOBI Cy4aCHOTO MaTepiaiy, IIJISTXOM 3aCTOCYBaHHSI HAHOTEXHOJIOT1H
€ BEJIbMH aKTyaJIbHOIO MPOOJIEMOIO Y XIpypTridHiN MPaKTHIL.

Merta podoTu. BuzHaueHHsI MOXKIIMBOCTI PO3BUTKY CHAKOBOTO Ta THIHHO —
CEeNTUYHMX TMPOIECIB HA MiACTABI IMIUIAHTALli MaTepialliB 3 HAHECEHHSIM MOKPHUTTIB
TaHTaja, oro OKCHUy, HITPUY Ta HITDOOKCHULY.

Marepianu ta Meroau. B excnepumentanbHy rpyny ysidnuin 10 mrypiB —
camuiB nonyssii WAG macoro 250410r, siki Oysu po3no/IijieH Ha S TpyI IO J1B1 0COOH.
3a J0MOMOTOI0 XIpypriqHOTO BTPYYaHHS OyJO IMIIAHTOBAHO TUIACTHHU PO3MIPOM
1,5x1,5cM Ta TOBIIMHOI 2 MM MK YEPEBHOIO CTIHKOIO Ta PI3HUMH BIJIiIIaMHU
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KUIIKIBHUKA. AHECTE31sl IPOBOJIMIACS 3a JOINOMOIOI0 BHYTPIIIHBOYEPEBHOIO LIISXY
BBEZICHHS Ipenapara «Pemnakcy, y 1031 8MIV/KT, 11F040K0 pEYOBHUHOIO SKOT'0 € IPOnodo
(1%). [epmiit rpymi mypiB Oya0 IMITIAHTOBAHO TUTACTHHU 13 HEpIKaBirodoi craii 0e3
MOKPUTTSI, APYTiil Tpymi — IJIACTHHU 3 MOKPUTTSAM Ha OCHOBI TaHTana. TpeTiit rpymi —
TUTACTUHM 3 TOKPUTTSIM Ha OCHOBI HITPUY TaHTaja, YETBEPTIil — 3 MOKPUTTSIM Ha OCHOBI
HITPOOKCHTY TaHTaa, I’ ATiH — 3 TOKPUTTSIM Ha OCHOBI OKCHJTy TaHTaja. Bripogosixk 28
JHIB CIIOCTEPEKEHHS BH3HAUAIMCSA 3MIHM 3arajbHOrO CTaHy, MacH Tija LIypiB Ta
XapaKkTepy 3aro€HHs MicIs0NepaniiHoi paHH.

Pesynbratn Ta oOroBopeHHsi. Ilpu BuBuYeHHI TATOMOPQOIOTIYHUX
0COOJIMBOCTEH KOXKHOI 3 TPYTI MICHs AeKariTalii Oyi0 BU3HAYEHO HACTYITHE: Y MePIIOl
Ipyly €KCHEPUMEHTAIBHUX TBAapHH MICJS IMIUIAHTYBAHHS CIIOCTEPIraBCsl IMPOILIEC
CMaKOYTBOPEHHS MK IMIUIAHTAaTOM Ta BIJJIIJIaMA TOBCTOI KHUIIIKHU. 3arO€HHS
MICSONEPALIITHOI paHH MPOUILIO O€3 MATOJIOTIYHUX 3MiH. 3arajbHa BTpaTa Macu Tu1a
y naHoi rpymni ckiana 6%. Y apyriil rpyIi npoiec cnaikoyTBOPEHHS! HE BU3HAUaBCH.
Opranu 4yepeBHOI MOPOKHUHU Oynu O€3 MaToJIOTIYHUX 3MIH. 3arajbHa BTpaTa Baru
ckiana 4%. Y TpeTiii rpymi mypiB Bi3HAYABCS MPOLIEC CIAHKOYTBOPEHHS Ta THIMHO —
CEeNTUYHMI MpOLIeC y YepEeBHIN MOPOKHUHI. 3arajibHa BTpara Barv ckiana 12%. Y
YETBEPTIN IpyIl CHOCTEPITAIMCS MHOXHHHI CIIAlKOYTBOPEHHSI B OpraHax 4epeBHOT
MOPOXKHUHU (Y MepLIoi 0COOU — CITAMKOYTBOPEHHS IMIUIAHTATY 3 TOBCTOO KHUIIIKOO Ta
CEMEHHHKOM, Y IPYroi — CIaiKOyTBOPEHHSI MIX IMIJITAHTATOM, TOBCTOIO KHIIKOIO Ta
MEYIHKO10). 3arajibHa BTpaTa Macu Tijla y JaHOi rpyri cranoBwia 4%. Y m’ariit rpymi
IpOLEC CMAaMKOYTBOPEHHS BU3HAYABCA MIXK IMIUIAHTATOM Ta TOBCTOK KHIIKOIO.
3aroeHHs miciasionepaiiiol paHu IPOUIUIO 6€3 MaTOJOTIYHUX 3MiH. 3arajabHa BTparta
Macu Tisa ckiana 4%.

BucHoBku. TakuMm unHOM, OYJI0 BCTAHOBJICHO, 1110 BUKOPUCTAHHS IMIUTAHTATIB 3
nokputTsiM TaHTana (Ta) He BHKIIMKae MAaTOMOPQOJIOrTYHUX 3MIH B OpraHax 4epeBHOI
MOPOXHHUHU, Ta HE MPOBOKYE THIMHO — CENTUYHUX MPOLIECH Y MICISIONEpaLIfHOMY MEPIOIlL.

HaiiGinpmr  BupakeHi mnaTtomMopdosoridyHi 3MiHUM OyJil BUKIUKAHI TICIS
IMITTAHTAIlll IMIJIAHTIB 3 MOKPUTTSM HITPUIY TaHTaja Ta HITPOOKCHUY TaHTAaJa, IO
MIITBEPIKYE HEMOXKIIUBICTD iX BUKOPUCTAHHS MO0 MOJTINIICHHS JOBrOTPUBAIOCTI Ta
CTa01IbHOCTI BUKOPUCTAHHS SIK 010MEIUYHUX IMILJIAHTIB.

% world
T 4
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3MIHA EHIOKPUHHOI ®YHKIIII CIM’SITHUKIB IIIYPIB
I AI€10 EJJEKTPOHHUX CUTAPET
IMonosa T.M., I'y0ina-Baxkyauk I'.1., 'opoau T.B., Hakoneuna O.A.
XapKiBCbKUI HalllOHANBHUI MEMYHUN YHIBEPCUTET, XapKiB, YKpaiHa
popovatatyanamikh@gmail.com

Beryn. [HTepec 10 penmpoayKTHBHOTO 3I0POB'Sl HOJIOBIKIB BUKIIMKAHUHN JaHUMH,
10 CBIAYATh MPO 3POCTAaHHS YACTKH YOJIOBIYOTO OC3IUIIAAA B CTPYKTYpl O€3IUTITHUX
nuto0iB. Biomo, 10 KypiHHS TIOTIOHOBUX CHUTapeT MNPU3BOAMTH JI0 3HUKEHHS
(hepTUIILHOCTI 4YOJIOBIKIB. B ocTaHHI AeCATh POKIB IIMPOKY IMOIMYJISPHICTE Cepe
KypuiB HaOylu eneKTpoHHI curapetn. Ha cporogHi € MOOJMHOKI pe3yibTaTu
JOCTIKEHb BIUIMBY €JIEKTPOHHUX CUTApET Ha PETPOTyKTUBHY CUCTEMY TBapuH. BoHH
CBIIUYaTh MPO T€, 10 BUKOPUCTAHHS EJIEKTPOHHHUX CHUTapeT Mopyirye Mop¢oJiorito
CIM’SHOTO emiTeNii0 Ta cnepMaro3oiniB. OpHak, BIJACYTHI JaHlI MNpO BIUIWB
€JICKTPOHHUX CUTAPET Ha IHKPETOPHY aKTUBHICTH CiM’STHUKIB TBapHH.

Metoro podoTu Oyii0 AOCTIIHKEHHS €HIOKPUHHOT (DYHKIIIT CiM’STHUKIB IIIypiB
3a YMOB Jii a€p030JI10 €JIEKTPOHHUX CUrapeT.

Marepiaiau Ta meroau. ExciepuMeHT BUKOHaHO Ha 20 mrypax-camusx JiHii
WAG, Bikom 10 TmxHiB, Baroto 109-121 r. TBapun posnoainuiau Ha 181 rpynu mo 10
caMiB y KoxkHii. ['pyny 1 ckinanu 1HTaKkTHI Oypu. Aepo30Jib €IEKTPOHHUX CUTapeT
IHTIALIITHO BBOJWIIM LIypaM rpyIu 2 IpoTAroM 15 XBUIIUH y IeHb, yIIpoaoBxk 90 116.
Mopenb  1HTOKCHKAIIIT aepo30JIeM EJIEKTPOHHUX CHTapeT BIATBOPIOBAIM 3
BUKOPHUCTAHHAM Kamepu bosipuyka. Aepo30Jib €IEKTPOHHUX CUTapeT MoJaBalld Yepes
OTBIp y Kamepi 3 OJHOYACHOKI IoJaver0 MOBITPSA. 3a 2 THIXKHI JIO IOYaTKy
EKCIIEpUMEHTY IIyPiB MOMIIIAJIA B KaMEPy 3 METOIO0 X ajanTarlii 10 HOBUX YMOB.

[HKpeTOpHY aKTUBHICTh CIM'STHUKIB XapaKTEpHU3yBaJIH 3a I0IOMOTOI0 BIAHOCHO1
KUIBKOCTI, IIaMeTpy AAep Ta HuTomia3mMu kit Jlenaira. Kimtunu Jleiiaira paxysanu
B JIUJISIHKaX IHTEPCTULIA TPUKYTHOI (OpPMH MIXK CIM SHUMU KaHaiblsMu, B 20
BUITAJIKOBUX TOJISX 30py. [l BCTAHOBJICHHS B3aEMO3B 3Ky MK MOP(HOIOTIYHUMH 1
(h1310JIOTIYHUMH KPUTEPISIMU aKTUBHOCTI KJIITUH Jlel ira BU3HavYaiu KOHIIEHTPAIliIo
TECTOCTEPOHY B CHPOBATIIl KPOBI MIypiB METOJOM IMYyHO(DEPMEHTHOTO aHali3y 3
BUKOPUCTAHHSAM CTaHIapTHOro Habopy «Bekrop-bect». [ns craructuunoi oO6poOku
KUIbKICHUX JaHUX BUKOPUCTOBYBAJIM NporpaMHe 3abe3medeHHs Statistica 7.0, naHi
npejcTaBiieHl sk Meaiana (Me), BepxHii 1 HkHIN kBapTuii [Q25;Q75]. BiaMinHOCTI
MIK MMOKa3HUKAMH BBOKAJIM CTATUCTUYHO 3Hauymmmu mipu p <0.05.

PesyabTtatn Ta o00roBopeHHsi. J{OCHi/DKEHHS TICTOJOTIYHUX TIpenapatiB
CIM’SIHUKIB TIypiB rpyn# | BCTAHOBWIIHM, IO CEPe KIITUH CIIEPMATOTEHHOTO CIITENi0
OUTBIITY YaCTUHY CKJIAAaroTh criepMmaroruty |l mopsinky 1 cnepMaTiau, sSiki 3HaXOIAThCSI
Ha pi3HUX eTamax jao3piBaHHsA. CTpoMa Mae MepexKy KamusIpiB 1 OCTPIBII 3 TIEPEBaroro
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KmiTHH JleWira cepeTHbOro 1 BEJIMKOTO PO3MIPY, SKI 3HAXOASATHCS Ha PI3HUX CTaIisIX
CUHTE3y TOpMOHiB. KUJIbKICTh €HIOKPHUHOIIMTIB Y IypiB Tpymu 1 craHoBuTh Me = 34.3
[33.2; 36.7] ex3. [iametp xmitun Jlefigira — Me = 10.9 [10.6; 11.0] mxwm, a miamerp ix
anep — Me = 6.7 [6.6; 6.8] mxm. Ilpu nocmipkeHHI CIM'SHUKIB LIypiB Tpymu 2
CIIOCTEPIraeThCs JIECKBaMallisi crepMatouuTiB 1 cnepmatun. Crpoma BHIIIAIAe
00’€MHOI0, HAOPSAKIIOI, TOPMOHAJIBHO AKTHBHI OCTPIBLI JPiOHI, 3 MaJOK KiJIbKICTIO
kmituH Jleiaira Me = 26.3 [23.1; 28.4] y nopiBasHHI 3 Tpymnoro 1 (p = 0.006). diametp
snep kmituH Jlewaira Me = 6.1 [5.8; 6.3] MM, sk 1 po3mip Me = 8.1 [7.9; 8.3] MM Oynu
JOCTOBIPHO MEHIIMMH Yy TOpiBHSHHI 3 Tpymoro 1 (p = 0.02). KinbkicHuii anami3
IHKPETOPHOT aKTUBHOCTI CiM STHHKIB IIIypiB TPYIH 2 JEMOHCTPY€E HACTYIHI 3MiHU: Ha 24%
3MEHIITY€ThCS YaCTKa BENUKUX CHIOKPUHOIMTIB, HAa 20% 3HIKYETHCS YacTKa CEPeaHIX
kiiTuH Jlelaira y nopiBasiHH1 3 rpymoro 1 (p = 0.03). 3ycTpiyarorbes kiaiThHu Jleiaira i3
XpOMATOJII30M Y LIEHTPAJIBHUX JIOKYCax e, 0 CBITYUTH PO HASIBHICTH aIlONTO3Yy.

3a pe3ynapTaTaMM IMyHO(QEPMEHTHOTO aHaji3y 3apeecTpOBAaHO JOCTOBIPHE
3HWKEHHSI KOHIIEHTpallll TECTOCTEPOHY B CHUpOBATIl KpOBI 11ypiB rpynu 2 Me = 5.2
[4.8; 5.6] Hr/min y nopiBHsIHHI 3 Toka3HuKamu rpynu 1 Me = 7.0 [6.8; 7.3] ar/mi (p =
0.008). CTaTUCTUYHO 3HAYYIIE 3HUKEHHS TECTOCTEPOHY Yy IIYpiB IPynu 2 MOKHA
MOSICHUTH 3MEHIIIEHHSIM KIJIbKOCTI aKTUBHUX KJIITHH Jlenaira.

BucnoBku. TakuM 4MHOM, 3MIHM €HJIOKPUHHOTO amnapary CiM’ SHHUKIB LIypIB
rpynu 2 MaroTh ACTPECUBHUHN XapaKTep, IO MiATBEPKY€ETHCS 3SMEHIIIEHHSM KUTBKOCTI
KJIiTUH Jlelaira, mopymeHHsIM iX SIKICHOTO CKJIaay 1 3HWKEHHSAM PiBHS TECTOCTEPOHY
B CHpOBATIIl KPOB1 TBapWH, IO MiJAABAIKCS TPUBAJIOMY IHTAISIIHHOMY BIUIUBY
aepo30JII0 EIEKTPOHHUX CUTapET.
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OTAEJIbHBIE MEXAHU3MBbI PA3BUTHUS XPOHUYECKOM
AJIKOT'OJIbHOM HHTOKCHUKAIIMU Y CAMOK KPBIC
Llomako B.B., 2Camoxuna JI.M.

'NncturyT npo6iaem xproduonorun u kpuomeaununsl HAH Ykpaunnsr,
XapbKoB, YKpanHa
'Y «HauuonanbHbi nHCTUTYT Tepanuu uMern JI.T. Manoit HAMH Ykpaussny,
XapbKoB, YKpauHa
victoriaOregia@gmail.com

Beenenune. Peanuzanys MHOXKECTBa MPOLIECCOB U (YHKIMI B OpraHU3Me, B TOM
yucie (popMHUpPOBaHKUE ATANITHBHBIX PEAKIM MPOUCXOAUT C YYaCTHEM OIPAaHUYEHHOTO
IIPOTEONN3a,  SBJISIOLIETOCA  OJHOM W3  PETYJSTOPHBIX — MOCTTPAHCISIMOHHBIX
Moaupukanuid. OrpaHiueHHbIA TPOTEOIN3 BbI3BIBAET OOPAa30BaHUE, WHAKTUBALIMIO U
MOJU(PHUKALAIO OMOJIOTHYECKH AKTUBHBIX OEJIKOB M MENTHJIOB, TEM CAMBIM OCYILECTBIISI
KOHTPOJIb KOHLIEHTPALUX OCHOBHBIX OMOJIOTMUECKHUX PETYIATOPOB B TKAHSAX OpraHu3Ma.

CBOOOJHOpaAMKANBHBIE — TPOLIECCHl  MOTYT  OOYCIIaBIMBaTh  pPa3BUTHE
MATOJIOTUYECKUX IPOLIECCOB B KIIETKAX, 0CO00€ 3HAYEHUE NPU ITOM MpPUOOpeTaeT
OaJlaHC MPO- U AHTUOKCUAAHTHBIX CUCTEM, HAWIyYIIUM OOpa3OM HaxOJAILIUX CBOE
OTpaX€HUE B cHUCTeMe TmepekucHoro okucienus JunuaoB (I1OJI), kotopas
JEMOHCTpUpPYET  (YHKIHMOHAJBbHOE  COCTOSHHME KIETOK M  HUX  MeMOpaH.
[IpomexxyTounsie npoayktsl I1OJI 001a1a0T BEICOKON PEAKIIMOHHON CIIOCOOHOCTBIO
U, BCTyIasi BO B3aUMOJICHCTBUE C BHYTPUKIIETOUHBIMH OelKamMu, 00pa3yroT KOHEUHbIE
bmoopecuupytomme npoaykTel — ocHoBaHus [udda (OIL).

M3BecTHO, YTO CHUCTEMAaTHYECKOE YHOTpEOJEHUE aJIKOroJis, JaXe B MajbIX
7103aX, y JIOJEHd NOCTENEHHO NPUBOJUT K PA3BUTHIO NCUXWYECKOW 3aBUCUMOCTH,
MepepacTamiel co BpeMeHeM B (DPU3MYECKYI0 3aBUCUMOCTb, YTO COMPOBOXKIAETCS
HapyleHueM paboThl BHYTPEHHUX OPraHOB M pPa3BUTHUEM OIMACHBIX 3a00JIeBaHUM.
AJIKOTOJIU3M Y >KEHIIHMH MPUBOIUT K OoJiee TSKENbIM IMOCIEICTBUSIM: OH TpPYyIHEE
MOJIIACTCS JICUCHUIO, YEM Y MYXKUHH, ITPU AJIKOTOJIN3ME OEpEMEHHON BO3HUKAET PUCK
POXKIEHHUSI YMCTBEHHO U (PU3MUECKHU HEMOJIHOIEHHOTro pedeHka. [loaromy m3yuenue
TOHKHX MEXaHW3MOB NATOr€HE3a aJKOTOJM3Ma, B YACTHOCTU JKEHCKOIO HE TepsieT
aKTyaJIbHOCTH U B HACTOSILIIEE BPEMSI.

Heab uccjieoBaHus — N3y4eHHE aKTUBHOCTH NMPOTEHHA3 U UX HHTUOUTOPOB, a
Takxke cojepkanusi ocHoBanui lludda B Tkansx nepudepuyeckux opraHoB CaMoK
KpBIC IIPU XPOHUYECKOW AJIKOI'0JIbHOM MHTOKCHUKALIUU.

Marepuajbl u MeToAbl. Pabora BbImojgHEeHa Ha OCNBIX OCCIOPOIHBIX
ayTOpenHbIX camkax Kpwic (Rattus norvegicus), koTopbele 10 Hadajia SKCIEPUMEHTA
COJIEpXKAINCh B YCIOBUAX BHBAapHs NPHU €CTECTBEHHOM CBETOBOM pEXKHUME Ha
crangaptHoM parrione ad libitum. DkcrnepuMeHTsI TPOBEIEHBI B COOTBETCTBHU C
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«OO0muMH TpUHIMIIAMHU pabOThl Ha >KUBOTHBIX, 0100peHHbIMU [I1 HanmonanbHbiM
KoHrpeccoM 1o OuodTtuke» (Kues, 2007) u corjacoBaHHBIMH C MOJOXEHUSIMU
«EBporneiickoii KOHBEHIIMM 0 3aIIMTE TO3BOHOYHBIX )KUBOTHBIX», UCIIOJIb3YEMBIX JIJIS
AKCIIEPUMEHTAJIBHBIX U IPYTHX Hay4yHBIX 1eneit» (CtpacOypr, 1986).
XPpOHUUYECKYIO AJIKOTOJbHYI0 MHTOKCHKaIUIO (XAW) HaunHanm MoJIeupoBaTh y
/-8 MECSIUHBIX KUBOTHBIX «JIBYXOYTBUIOYHBIM» METOJIOM, MPU HAJIUYHUKA CBOOOHOTO
BbIOOpa MEXITy BOJIOM M pacTBOpOM dTaHoia. [lepByro Heneno KpbIchl moydanu 5%
pacTtBop 3taHoina, 2-t0 — 10%, 3-t0 u 10 KoHIa 3kcnepuMmenta — 15%. OO0muii cpok
ankoromzanuu — 10 MecsiiieB, COOTBETCTBEHHO KPBICHI ¢ Mojienbio XAW nocturamu 17-
18 mecsiunoro Bo3pacta. M3 sxcneprMenTa ;KUBOTHBIX BHIBOIWIIN MTYTEM JICKAIUTALIUH.
B 6e3nsaepubix gpakiusax 10% romoreHaToB TKaHEH JIETKUX, ceplla, EUeH! U
MOYEK  OompeAensuii  o0mryro  akTUBHOCTh  mpoTtenHa3  (OAII), akTHBHOCTH
HeTpurnicuHonoooubix npotenHa3 (HTIIII) (B cocraB KOTOpBIX BXOAST XHMMasa,
kayumkpenH Il wim npocrarcnennduyeckuii aHTUTEH, YaCTUYHO TOHUH, KAJUTMKPEUH
rKg), a Takke HMX HMHTHOUTOpPOB — o-l-mHruOuropa mnportewnas (o-1-UIT) u o-2-
makporso0ymuHa (0-2-MI') BeicokouyBcTBuTeabHbIME (10°-10"20 ) sH3uMaTruecknmu
MeTogamMu. MeToabpl OCHOBaHbl Ha pACIICIUICHUM KOMIUIEKCA MapKEpHOIO 3H3MMa
(mepokcugaspl  XpeHa) W MPOTEMHOBOrO CyOcTpara, HMMMOOWJIM30BAaHHOTO Ha
MOBEPXHOCTH TMOJIUCTHPOJIa. B XO0Je NpOTEOIIMTUYECKON peakuuud MpOUCXOIAT
paclerieHue KOMIUIeKca U JecopOLus cyocTpara ¢ HOBEPXHOCTH MOJMCTUPOIIa BMECTE
C MOJIEKYJJaMU CBSI3aHHOTO C HUM MapKepHOro sH3uMa. Kpome Toro ompenensin
cogepxkanrie Ol B renTaHOBBIX (HEHUTpaJbHBIE JUMHIBI) W H30MPOINAHOIBHBIX
(pochomumnuabl) sKcTpakTax (4:6) cieKTpoPOTOMETPUIECKIM METOIOM.
CratrcTudeckyto o0OpabOTKYy NaHHBIX MPOBOMIN HCIIOJIE30BAaHUEM t-KpUTEPHsI
Creronenra u nporpammuoro ooecrnieuenust Excel 11.8412.8405 SP3 (Microsoft, CLLIA).
Pesyabrarel u o0cy:kaeHue. YcraHoBieHO, 4yTo XAWM y camMoOK KpbIC
MPUBOANIIA K CylIECTBEHHOMY cHU)eHUI0 OAII Bo Bcex M3ydeHHbIX 00pa3iax TKaHen
(B IeTkux — Mo4TH B 6 pas, cepaie — B 16 pas, nedyenu — B 2,4 u moukax — B 3,5 paza)
u aktuBHocTH HTTIII Tonpko B meyenu (B 13 pa3) u moukax (B 1,7 paza). AKTUBHOCTb
a-1-UIT ve nzmensiack. OTMEYEHO Pe3Koe CHUKEHUE aKTUBHOCTH MHTHOUTOpA O-2-
MI" Bo Bcex M3yueHHBIX 00pa3iiax TKaHel (B Jerkux — mo4tu B 41 pas, cepaie — B 56
pas, nedyeHu — B 6,5 paza, moukax — B 37 pa3) (Tabmn. 1).

[Ipu stom conepxkanue OILLl B HEWTpanbHBIX JHMNUAAX YMEHBIIAIOCH BO BCEX
M3YYEHHBIX TKaHIX, KpOMe JIETKUX (B cepate — B 2,4, meyenu — B 1,9 u noukax — B 1,8 paza);
B (ochommunax koHmeHtparms Ol ymensimanacek Tonbko B cepate (B 1,2 paza) u
niedeHd (B 2,2 pasa), a B 00pasiie TKaH! JISTKUX, HAIIPOTUB, OHA yYBeIM4YHBajach B 1,6 pasa
(Tabm. 2), yTO MOXKET yKa3bIBaTh Ha BHICOKUI YPOBEHb OKCHIATUBHOTO CTPECCA B JIETKHUX.
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Tabnuya 1
AKTUBHOCTb IPOTEMHA3 U UX UHTUOUTOPOB B TKAHSIX CAMOK KPBIC
IPY XPOHUYECKOH aJIKOTOJIbHOW MHTOKCUKAIMH, MI/1 4, (M#m)
Tkanu OAII o-1-UTI HTIIIT o-2-MI'
KonTposib
Jlerkue 0,023 £0,003 | 31,937+0,036 |0,012+0,012 |2,590+1,071
Cepaue 0,032 £0,003 | 31,975+0,006 |0,026+0,005 |2,550+0,601
[leuenn 0,026 +0,002 | 31,970+0,017 | 0,026+0,008 |1,180+0,022
[Touku 0,028 £0,002 | 31,979+0,006 |0,024+0,005 |1,861+0,311
AJIKOTOJIh
Jlerkue 0,004+0,000* | 31,77+0,193 | 0,015+0,003 | 0,063+0,011*
Cepaue 0,002+0,000* | 31,750,095 | 0,017+0,006 | 0,045+0,014*
[leuenb 0,011+0,002* | 31,922+0,05 | 0,002+0,000* | 0,181+0,035*
[Touku 0,008+0,001* | 31,611+0,232 | 0,014+0,002* | 0,050+0,009*
[Ipumeuanus. *- pa3nauuus CTATUCTUYECKU 3HAUYMMBI 10 CPAaBHEHUIO C KOHTPOJIbHOM IpymHmon
p<0,05; n=5.
Tabnuya 2
Coneprxanue ocHoBanuii [Inudda B TKaHAX caMOK KpbIC
IPU XPOHUYECKOH aKorojbHON MHTOKCHKaIu, AE/rT Tkanu (M#m)
Tkanu B neliTpanbHbIX IMnuaax B dochomunuaax
KonTpoiib
Jlerkue 1,20+0,01 8,08+1,08
Cepaue 0,65%0,02 2,56+0,17
ITeyenn 0,94+0,04 1,78+0,15
[Toukn 0,64+0,08 2,38+0,06
AJIKOT0J1b
Jlerkue 1,184+0,25 13,08+0,9*
Cepnue 0,25+0,01* 2,06+0,07*
[leuens 0,48+0,73* 0,78+0,09*
[Touku 0,35+0,05* 2,45+0,90
[Tpumeuanus. *- paznuyusi CTaTUCTUYECKH 3HAYUMBI [0 CPAaBHEHUIO C KOHTPOJBHOM TIpymHmon
p<0,05; n =5.

Habmonaemoe npu XAWN cHmwxkenue OAII, axtuBnoct HTIIII u wux
uHrudutopa o-2-MI" 00ycliOBIIEHO BBIBEJEHHEM KOMILJIEKCOB IpoTenHasza-o-2-MI

U3 Opranmu3ima, 4YTO YKa3blBa€CT Ha CHHXXCHHUC HHTCHCHUBHOCTHU peaKuHﬁ
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OTPAaHUYEHHOT'O0 MPOTEOIN3a, KOTOPOE MOMKET YCKOPATHh Pa3BUTHUE MATOJIOTHUYECKHUX
OpOIECCOB M CTapeHue opranuzMma. Creayer OTMETHTh, YTO MAKCHMAaJbHOE
camkenus OAIl um axtuBHOCcTH 0-2-MI' HaOmromaeTcss B TKaHU cepiia, a
MHHUMAJIBHOE — B IME€YEHHU. PAIOM mccnenoBaTeneld MOKa3aHo, YTO aueTaJIbIETH,
SABJISIONIMIICS METa0OJIMTOM aJIKOroJisg, HE Y4acTBYET B peaju3allMi HEraTUBHBIX
3¢ (HeKTOB aTKOTOJS Ha CEPACYHO-COCYIUCTYIO U BET€TaTUBHYIO HEPBHYIO CUCTEMBI
BCJICJICTBUE €r0 HU3KOW KOHIICHTpAIMK B TKaHSX IN VIVO. B To e Bpems moka3aHo,
YTO MPU TUNEPTEH3UU TKAHU CepAlla CaMOK OOJbIIE MOABEPKEHbl HETATHBHBIM
s PexTam anKkoros Mo CPaBHEHUIO C CaMIIAMMU.

Ha BTOpOM Mé€cTE NmO MHTEHCHBHOCTH CHWXCHHS PEAKIUN OTPAHUYEHHOIO
nporeonuza B cucteme OAIll/a-2-MI" — nerkue. I mMeHHO B JIETKUX OTMEYalId
noBbiieHue coxaepxkanuss Ol B ¢dochonunupax. AxtuBanusa mnporeccoB [10JI
o0ecrnieunBaeT JOCTYMHOCTh JUMNUIAHBIX U OEJIKOBBIX KOMIOHEHTOB JJIsl JEHCTBUS
¢docdoinumnas u nporeas, NOCKOIbKY MOAUPUKALIMS KIIETOYHON MEMOpaHbl OBBIILIAET
YYBCTBUTEJIIBHOCTh OEIKOB K MPOTEOJU3Y M KOH(POPMAIIMOHHBIM H3MEHEHHSIM, a
NOBPEXKJEHUE JUOUAHOrO Ouciaost MeMOpaHbl UMeeT Haubojiee TsKelble
MOCIEACTBUSA JUISI KIETKH, YTO B JIAHHOM HCCJIEAOBAHMM IPOSBILUIOCH B TKaHU
nerkux. OIHAKO CYIIECTBYET MHEHHE, YTO CBOOOAHOPAIUKAIbHBIE MPOLECCHI MpU
HEBBICOKOM WX HMHTEHCUBHOCTH MOTYT CHOCOOCTBOBaTh MHULMHUPOBAHUIO
ABOJIFOMOHHO CJIOKHMBIIUXCA W TEHETUYECKU JIETEPMUHHUPOBAHHBIX MEXAHU3MOB
aJalTUBHBIX PEaKIMi, HAPABJICHHBIX HA MOBBIIIEHUE YCTOMYMBOCTU OpPraHU3Ma K
MOBPEXKAIOLIEMY I€HCTBUIO HEOJIArONPUATHBIX SHAO0- U 9K30T€HHBIX (PaKTOPOB.

VYuuteiBasg cornacoBanHocTh u3mMeHeHnuit OAIl u a-2-MI', cnegyer o6paTuTh
BHUMaHue Ha cHWxkeHue akTuBHocTH HTIIII B medyenu m moukax npu XAMW, uto
MOXET CBHUJAETENIbCTBOBATh 00 HMcUepnbiBaHMU Bo3MoxHocTed ywactus HTIIIT (B
YaCTHOCTH XMMa3bl U TOHWHA) B 00pa30BaHUM/PACIICIICHUN Ba30KOHCTPUKTOPHOTO
nentuaa anruoteHsuna . Tkanecnenuduueckuii xapakTep CHUKEHUS aKTUBHOCTHU
HETPUTICUHOIIOAO00HONW TPOTEMHA3bl XHMMa3bl OOYCIIOBIIEH JIOKAJIbHOW aKTHUBAIMEH
TYYHBIX KJIETOK B TEUEHH M TMPOSBICHUEM €€ (PYHKIIMOHAIbHOW aKTUBHOCTH B
noykax. K ToOMy k€ MOXHO MPEANOJIOKUTb, YTO MEHbIIAs CTEIECHb CHUXKECHHUS
aktuBHOCTH cucTeMbl OAll/0-2-MI" B medeHM u TOYKax O0O0YyCIIOBIMBAETCS
nokanbHbIM yuyactueM HTIIII B pa3zButun mMerabonuueckux HapymeHui. Crienyer
OTMETHUTB, UTO IIPH ITOM IPOUCXOIUT cHMKeHUE conepxanus OLLl B cepane, neuenn
U MOYKax.

PaccornacoBanHOCTh (hYHKITMOHUPOBAHUS ITUX cucteMm npu XAUW mpuBoguT K
CABUTY TOMEOCTa3a, BbI3bIBass MHOKECTBEHHbIE MATOJOTUYECKHE U HEOOpaTHMbIe
MeTaboJnYeCcKrue U3MEHEHUs], MPUBOSIINE K THOETH KIETKH.

204



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

BeiBoabl. Ilpu xponuueckoit (B TeueHue 10 MecsilieB) HMHTOKCHUKAIUU
ATAHOJIOM Yy CaMOK KpbIC HaOJII0JIaeTCsl CYLIECTBEHHOE CHM)KEHHE MHTEHCHUBHOCTHU
OTPAaHUYEHHOIO0 NPOTEOJM3a B TKAaHAX CEpALA, JIETKUX, IE€YEHH M II0YeK,
npoucxosiiee Ha (oHEe pa3HOHANPABICHHBIX TKaHECMEeUU(PUUECKHX H3MEHEHUH
KOHIEHTpanuu KoHeyHbIx npoxayktoB IIOJI — ocuHoBanmii Iludda. Tak,
koHueHTpanus O cHukaeTcst B cep/ilie ¥ IEYEHH KaK B HEUTPAJTbHBIX JIMITHIAX, TAK
U B pocoynnuax, B MoOYKax — TOJBKO B HEUTPAIbHBIX JIMIIUJAX, TOBBIIICHUE e
O mpoucxXoauT TOJIBKO B TKAHU JIETKUX U TOJIBKO B pochomunuaax.

OCOBJIMBOCTI IEPETBOPEHHS OPHITUHY B IIEYIHIII LIIYPIB
3A YMOB JUCBAJIAHCY HYTPIEHTIB Y XAPYOBOMY PALIOHI
Konuapbuyk I'.Il., Hukoaaituyk I.M., Kupnuyk 10.1O
YepHiBelpKUii HalllOHATBLHUHN yHIBepcuTeT iMeH1 FOpis deapkoBuya,
Uepnisii, Ykpaina
kyrychuk.yulila@chnu.edu.ua

Beryn. Metaboniunuii ¢hoHJT BUTBHUX aMIHOKHUCIIOT B OpraHi3Mi PerystoloTh J1Ba
JpKepena: eK30reHHHM, 10 3aJIeKUTh B/l HAJIXOKESHHS Ta PO3Ma Ly XapuyoBOro MpOTEiHy,
Ta €HJOT€HHUN — BiJ CTYNEHS Ta 1HTEHCMBHOCTI PO3MaJy MPOTEiHIB TKAHUH PI3HUX
opradiB. HuHi 1ocUTh 4acTo 0OMEXeHe HaIXOKEHHsS €K30T€HHUX MPOTETHIB 32 YMOB
HEpAIlOHATILHOTO XapuyBaHHA, AC(PIIUTY eCEHINATbHUX aMIHOKHUCIOT KOMIIEHCYIOTh
HaJUUTMIIKOM CII0>KMBaHHSI JIETKO3aCBOIOBAHUX BYTJIEBOIIB, 30KpEMa Caxapo3u.

L-opHITHH — HEMpOTEeTHOreHHA aMiIHOKHCIIOTA, IO BIAIrpae BaXKIUBY POJb HE
auiie B OlOCHHTE31 MOJIiaMiHIB, @ I Oepe ydacTb B pPEAKLIAX CHUHTE3y CEYOBHHH.
[lepeTBOpeHHSI OpHITHHY BiIOYyBa€eThCs ab0 3a y4acTi0O OpHITHHTpaHcKapOaMmoinaszu
(K® 2.1.3.3, OTK), uro Bianosijae 3a HOpMayibHe (DYHKIIOHYBAaHHS ITUKITY, abo 3a
yuactio opHiTuHAekapookcunazu (K® 4.1.1.17, OJIK), 3 yTBopeHHAM NyTpeCLUHY,
SAKUW BHUCTYIA€ TIOMEPETHUKOM CHUHTE3y IMOJiaMiHIB, IO PETYJIOITh MPOIECH
npodidepauii Ta gudepeHIianii KIiTuH.

BpaxoByroun BuilleckazaHe, MeTOI0 AaHOI po00oTH OyJo JOCIITUTH BMICT
OPHITUHY Ta aKTHUBHICTh €H3UMIB HOTO OOMIHY B CYOKIITHHHHX (DpaKIisx MeYiHKA
IIypiB 32 YMOB JucOalaHCy MAaKpPOHYTPIEHTIB Y XapUOBOMY PaIliOHi.

Marepiaiau Ta Metoam. JlociiKeHHST TPOBOAMINCH HA OUTUX OE3MOPOTHUX
nrypax BikoM 2,5-3 wmicsii ta Macoro 120-150 r. Vei maninynsiuii 31 mypamu
3M1MCHIOBAIM BIAMOBIIHO JO TOJIOKEHb «EBPOMENCHKOI KOHBEHINI MPO 3aXUCT
XpeOeTHUX TBapHH, 110 BUKOPHUCTOBYIOTHCS AJIs AOCHIAHHUX Ta HAayKOBUX LTI
(CtpacOypr, 1986) ta pekoMmenaailiii «bioeTHYHOT eKCTIEPTU3U AOKITHIYHUX Ta THIINX
HAyKOBUX JIOCTIIKEHb, IIT0 BAKOHYIOTHCS Ha TBapuHax» (Kuis, 2000).
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HamiBcuHTeTHMYH1 pallioH JJi1  TBapUH MOJICIIOBAIM  BIJMOBIAHO J0
pexomenmartii American Institute of Nutrition. KonTposibHa rpyna mypiB Crio)xuBaia
paioH, 30aJlaHCOBaHUN 3a BCiMa HYTpIEHTaMHU. 3 METOI0 CTBOPEHHS ajliMEHTapHOI
JenpuBaIlili MPOTEiHy IIypU OTPUMYBAIH HU3bKOMPOTETHOBUHM pallioH, 110 MICTUB 1/3
1000801 moTpedu Oinka. JlieTy 3 BACOKMM BMICTOM CaXxapO3U MOJICTIOBAIIH BiIIOBITHO
no pexomenpanidi Fernandes-Lima (2015). 4-ta rpyma TBapuH Ha TJi HecTadi
Xap4OBOT0 MPOTETHY CMOKMBaJa HAIMIPHY KUIBKICTh Caxapo3u.

BMmicT opHITHHY B MITOXOH/IpiaJIbHIN Ta IIUTO30JIbHIN (HPaKIIAX MEUIHKU HIYPiB
BHU3HAYaAJIU 32 KOJIHOPOBOIO PEAKIIEIO 3 HIHTIIPUHOM y KUCIOMY CEPEOBHIII MPU A =
490 HM. AKTHUBHICTb OpPHITHMHTpPaHCKapOOMOija3W B MITOXOHJIpiaibHIA (pakiii
NEYIHKA OI[IHIOBAJIM 32 YTBOPEHHSIM IUTPYJiHy. OpHITHHAEKAPOOKCHIIa3HY
aKTUBHICTh JOCHIKYBalll 3a YTBOPEHHSIM MyTPECUUMHY 3 BUKOPHCTaHHSIM 2.4-
IUHITPO-1-PpTopOen3omy npu 1oBxkuHI XBUIl 350 HM.

PesyibTaTm Ta o0roBopeHHsi. Pe3ynbTatu NpoBENEHUX JOCIIIKEHb
3aCBIUYIOTh, 1110 B IUTO30JbHINA (PpaKLii yCIX AOCTIIHUX I'PYI IIYPIiB CIIOCTEPITa€ThCA
3HWKEHHS BMICTY L-OpHITHHY MOpPIBHSHO 3 MOKAa3HUKaMU KOHTPOJ0. MakcuMasibHe
3HIDKEHHSI PIBHSI JaHOT aMIHOKHUCIJIOTH B IIMTO30JI1 KJIITHH MEYIHKH 3apeeCTPOBAHO 32
YMOB OOMEXEHOr0 HaJXOJUKEHHSI €K30I€HHOTO MPOTEiHY, HE3aIEXKHO B1J KIIBKOCTI
caxapo3d B XapuOBOMY palliOHI.

[lonepenHiMU TOCTIPKEHHSAMM HAyKOBOI TPyOM B pPO3pI3l JaHOI TEMaTHKH
BCTAHOBJICHO, 110 OLIKOBAa  HEJOCTATHICTb  CYNPOBOIKYETbCA  IOPYIICHHIM
(YHKIIIOHYBaHHS €H3UMIB OPHITHHOBOTO IHUKIY, SIKHH XapaKTePU3YEThCS CKIIAIHUM
MIPOCTOPOBUM BHYTPIIIHbOKIITUHHUM PO3AUICHHSIM peakiiiid Kataboiai3My aMiHOKUCIIOT
1 CHHTE3y CEYOBMHU TMOMDK IMTOIJIA3MOI0 1 MITOXOHAPIAMU. Takui po3moJuT
HEOOXI1THUI [ TOTO, 11100 MONEPEeIMTH MOXKIIMBICTh HAKOMMYEHHS HA[UTMIIKY aMiaky B
KpoBi. BpaxoBytoun Te, mo L-OpHITUH € OAHMM 13 MPOIYKTIB apriHa3HOl peaklii,
3HM)KEHHSI aKTHBHOCTI JAHOTO €H3UMY 3a BKa3aHHUX EKCIEPUMEHTAJbHUX YMOB,
0€3CYyMHIBHO, MOSICHIOE 3MEHILIEHHSI KOHLEHTpALlii JOCTIIKYBaHO1 aMIHOKHCIIOTH.

[Ipore mUTaHHS NONAJBIIOrO IEPETBOPEHHS OPHITUHY 32  y4acTio
OpPHITUHTpaHCKapOaMoinas3y, 10 BIANOBIAAE 3a HOpMaIbHE (PYHKIIOHYBAHHS LUK,
abo 3a Al OpHITHMHIEKapOOKCHUJIA3H, 3 YTBOPEHHSAM NYTPECUUHY, SIKHA BHUCTYIA€
MOTEPEAHUKOM CHHTE3Y IMOJIIaMiHIB, 3aJIMIIAETHCS HE3 ICOBAHUM.

Hamu BcTaHOBIIEHO, IO B IIMTO30JIbHIM (pakili KIITHH NEYiHKU IIYypIB,
CIIOCTEPITa€ThCS aHAIOTIYHA TEH/ICHIIIS 3M1H aKTHBHOCT1 OPHITHHACKAPOOKCHIIa3H 110
BIIHOIICHHIO /IO BMICTy OpHITHHY. Od4eBUIHUM € TOW (HaKT, M0 3HIKCHHS
JOCIIKYBaHOI €H3MMAaTUYHOI aKTUBHOCTI OB’ 3aHO caMe 31 3MEHILIEHHAM CyOcTpaTy
naHoi peakmii — L-opuiTunHy. Okpim Toro, aktuBHicTh OJIK Moke mBuaKO
3HM)KYBAaTHUCS Y BIAMNOBIAb Ha pi3HI HeratuBHI ctumyiu. Lle rpyHTyeTbcs Ha ii
HIBUAKOMY TiepioAl HamiBpo3nany. IcHyroTe pgaHi, mo poHopu NO MOMITHO
MPUTHIYYIOTh aKTUBHICTDh OPHITHHIEKAPOOKCHIIA3H.
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[Ilomo0 BMICTY OPHITUHY B MITOXOHJIpiaJIbHIM (PpaKiiii KIITHH IMEYiHKU ITyPIB, TO
32 MOJICTTLOBAHNUX HAMHU €KCIIEPUMEHTATHHUX YMOB CIIOCTEPITAETHCS 1HINA TCHICHITIS
3MiH KOHIIEHTpaIli JOCTI)KYBaHOI aMIHOKUCIIOTH. 32 YMOB CIIOKMBAaHHS TBApUHAMU
HU3BKOMIPOTETHOBOTO pAIllOHY ()aKTUYHO BECh OPHITUH IIUTO30JII0 HAAXOAUTH Y
MITOXOHJIpIi 1 JUIIE Mi3epHa MOro KiIbKICTh BUKOpHCTOBYeThcs B OJIK peakii.
Jlanuit pakT MOXKHA MOSICHUTH TUM, 1110, UMOBIPHO, 32 JaHUX YMOB YC1 peCYpPCH KIIITUH
MEYIHKYU CTIPSMOBaHI Ha MATPUMAaHHS HAJEKHOTO (PYHKIIIOHYBaHHS [IUKITY CEYOBUHH.

MiToXOHIpiaIbHUH  OpPHITHH 3a  y4YacTI0O  OpPHITUHTpaHCKapOamoinazu
NEPETBOPIOETHCS B IUTPYJIIiH, IPUETHYIOUH MPHU [ILOMY KapOaMoiibHYy rpyIly. 32 yMOB
CHOYKMBAHHSI TBapMHAMH BHCOKOCAaXapO3HOTO pallioHy OifbIla KiTbKICTh OPHITHHY
BUKOPHUCTOBYETHCS B OPHITHHIEKAPOOKCHIIa3HIM peaKIlii, OCKUJIbKH B IIUTO30J11 KIIITHH
MEYIHKA IIypIB YTBOPIOEThCA ONM3bKO 4,8 MKMOJb OpHITHHY, a B MITOXOHJpIi
HaaXxoauTh e 1/4 ioro kimpkocTi. Taki 3MiHH CyHpOBOIXKYIOTHCSI TOCTOBIPHUM
sHmkeHHIM OTK akTHBHOCTI B MITOXOH/IpialibHIHM (PpaKilii KIITHH MEYIHKH TOCTITHUX
IIypiB MOPIBHSHO 3 TOKa3HUKAMU KOHTPOJIIO.

BucHoBku. 1.HenocratHicTe NHpoTEiHY B XapyOBOMY palliOHI BHCTYIIA€
KJIIOYOBUM YUHHHKOM 3MEHILIEHHS BMICTY OpHITHHY 3 OJHOYACHUM 3HW)KCHHAM
AKTUBHOCTI OPHITUHJEKAPOOKCUIIa31 B LIUTO30JbHINA (PpaKili KJIITHH MMEYIHKH LIypIB,
[0 MOXXHa PO3IIAJaTH SK TEPeAyMOBY TMOPYIIEHHS OIOCHHTE3y IOJaMiHIB —
PEryJAaTOpiB KIITUHHOI nposidepartii. 2. 3a yMOB aJiMEHTapHOI JIepUBallii MpoTeiny
(aKTUYHO BECh OPHITHH ITUTO30JII0 HAAXOAUTH y MITOXOHJpIi, IO, BIPOTIAHO,
CIPSIMOBAaHO Ha MIATPUMAHHS HAJEKHOTO (YHKI[IOHYBaHHS IIUKIY CEUYOBHHH.
MakcumanbHe 3MEHILIEHHS BMICTY JaHOI AMIHOKUCIIOTH B MITOXOHAPIAJIbHIA (paKiii
MEYIHKA IIypiB Ta 3HIKEHHA OPHITUHTPAHCKApOAMOiNla3HOI aKTHUBHOCTI TIPH
CTIO’KMBAHH]1 HAJIUIIIKY CaXapo3u OYEBUAHO MOB’A3aHE 3 MOCHICHUM BUKOPHCTAHHSIM
opHituny B OZIK peaxiii.
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BILTUB KPIOEKCTPAKTY IUIALIEHTU TA MEIUKAMEHTO3HOI
BJOKAJIU PAAC HA MOP®O®YHKIIIOHAJIBHUN CTAH
HUPOK IIYPIB Y BIJJAJIEHI TEPMIHU PO3BUTKY
XPOHIYHOI HUPKOBOI HEJOCTATHOCTI
Penin M.B., Mapuenko JI.M., I'oBopyxa T.II., Yux FO.O., Ctpona B.IL.
[actutyT npoGaem kpiobionorii 1 kpiomenuuan HAH Ykpainu, Xapkis, Ykpaina
Invrepin@gmail.com

Beryn. XponiuHa HupkoBa HegocTaTHICTh (XHH) HanmeXuTh 10 HEBUITIKOBHUX
NaTOJIOT1M, MATOTeHE3 SKUX XapaKTePU3YEThCS TMOCTYNOBUM, alie HEYyXUJIbHUM
pYHHYBaHHSIM HUPKOBUX CTpPYKTyp. JlaHi miTeparypu cBim4aTh MHpO CKIAJHICTh
MaTOreHe3y HUPKOBOTO 3aXBOPIOBAHHS, IO BUSIBIAETHCS B 3MiHI MOP(OIOTIYHUX 1
(YHKLIOHATBPHUX  TOKAa3HWKIB  HUPOK, 3HIKEHHI KJIYyOOUKOBOi  (inbTparii,
IUCTPO(DIUHUX SIBUIIAX B TMEYIHI, MIOKap[l, JIEreHsAX, AUCQYHKLII EHIOTEIIO.
Bigomo, mo g0 wMexanismiB mnatorenesy XHH, a Takox pizHUX Qopm
TyOYJIOIHTEPCTULIIAIBHOTO HEe(DpUTY OOOB'A3KOBO 3aly4aeThCs PEHIH-aHT10TEH3UH-
anprocreponoBa cuctema (PAAC). Jlo nikapcbkux mpenapariB, 3JaTHUX 3HAYHO
BIUIMBATM  Ha il  AKTHBHICTh  MOXYTh OyTH  BiJIHECEHI  1HTIOITOpH
aHrioTeH3uHNepeTBoproroyoro  depmenty  (1AIID), OnokaTtopu  peuenTopis
anrioteH3uny I, npsMi 1Hri0ITOpH pEHIHY Ta IHTIOITOPU PELENTOPIB ABJOCTEPOHY.
Cyuacnuit miaxia no gikyBanHs XHH nependaudae Bukoprctanas He(hponpoTEKTOPHOI
Tepamii Ha paHHIX eTamax 3axBOpioBaHHs. EKcrepuMeHTallbHI JaHl CBIIYaTh, IO
3aCTOCYBaHHS TKAHWH 1 KIITHH (DETOIIAIEHTAPHOTO KOMIUIEKCY 3/1aTHE KOPUTYBaTU
[IJTUH PSAJT MATOJOTIYHUX CTaHIB 1 MOKe OYTH OJTHUM 3 HOBUX HAIPSIMKIB JIIKYBaHHS Ta
npodinaktukun XHH, npu npoMy HecrnenudiuHuii BIUIMB HA OpPraHi3M PEIMITIEHTA
MPOSIBIISIETBCSL  OJHOTUIIOBOIO  BIATMOBIANI0 —  CTUMYJIIEID — penapaTUBHUX
MOXJIMBOCTEW 13 BKJIOYEHHSAM HEpPBOBOi, EHJAOKPUHHOI Ta IMYHHOI CHCTEM.
Kpioekcrpakr mnanentu (KEII), skuii Mae npoTu3anaibHl Ta IMYHOMOIYJIOKOYI
BJIACTUBOCTI, MOK€ KOMIEHCYBaTH Henomiku Teparii 1AIID 1 criipoHOIaKTOHOM.

VY Hammx nonepeaHix I0CTiHKEHHIX MOKa3aHo, 1o BBeAeHHs anorenHoro KEIT
InypaMm Ha paHHIX TepMiHaX TOCTPOi HUPKOBOI HEIOCTATHOCTI IMOKPAIIyBaJO
MOP(POPYHKITIOHATHHUN CTaH HUPOK Ta 3aTPUMYBAJIO PO3BUTOK 1HTEPCTHUIIATHLHOTO
He(pUTY, TMPHUBOIUIO 10 «OMOJIOJDKEHHS» KpOBi, a TaKOX 3MEHIIYBAJIO O3HAKU
engorenianbHoi AucPynkuii. Ha namy gymky, kom6inyBansas KEII i3 Tpaguniinumu
MEIUKAMEHTO3HUMHU METOAaMHu JIIKyBaHHS MOXE 3a0e3MeUuTH CTIMKY PpeMicito
3aXBOPIOBAHHS.

Mera. JlocmigkeHHs BIUIUBY QJIOr€HHOTO KpPIOGKCTPAKTy IUIALIGHTH Ta
MeaukameHTo3Hoi Onokangu PAAC Ha BuAUIbHY (QYHKIIIO HUPKUA Ta CTPYKTYpy ii
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TKaHWHU, POpMYJTy KPOBI Ta CTaH €HAOTENII0 aOPTHU Y BiAJaJICHI TEPMIHU PO3BUTKY
XPOHIYHOT HUPKOBOI HEJIOCTATHOCTI.

Marepian i meroau. JlocnmimkeHHS MPOBOIWIM HA 4-MICSYHMX HETIHIMHHX
mypax camigx (n=60) macoro 200-250 1, AKuM IS MOJENIOBAaHHS HHUPKOBOI
HEIOCTaTHOCTI BHYTPIITHBOM 's130B0 BBOAMIN 50%-i1 po3unH riinepoiy B 7031 10 mi/kr
Macu Tisa. TBapuHu Oyim po3MOIiIeHI Ha TPYIH: KOHTPOJIb — iHTakTHA (n = 5); XHH —
moaenb XHH (n = 15); KEII — monens XHH 3 BHyTpimHboM'ss30BuM BBeeHHSM KEIT
1o 0,5 MJI TpHUi MIPOTSITOM THXKHS Ha IPYTrOMY THXKHI pO3BUTKY martoJorii (n = 15); Mb
— wmoxens XHH 13 3actocyBaHHsSM MeaukaMeHTO3HOi Onokaqu PAAC (MB)
SHAJIATIPLIOM Ta CIIPaHOJIAKTOHOM, SIKi BBOJIWIIM PEI 0S y BUTJISI CYCTICH31T IIOICHHO
Ha 2 - 3- My TWXHIX po3BuTKy marosorii (n = 15); MB+KEIl — monmens XHH 13
3acrocyBaHHsIM Mb PAAC, sik i1 y rpyni Mb, ta ognouacHum BBesieHHAM KEII Ha 2-my
THKH1 PO3BUTKY NATOJIOT1i 32 BULIEBKa3aHUMHU Ao3amHu (n = 15). Y rpynax 2 KEIL, 2 Mb
ta 2 (MB+KEII), BianoBiaHI JiKyBaJIbHI MpoIeaypu OyJio MPOBEACHO 2-Ma Kypcamu:
Ha JpyroMy Ta Ha JEB’SATOMY THXHIX pO3BUTKY maroiorii. Po3paxyHok 103
MEJMKaMEeHTIB TpoBogmid 3a (opmyrnoro Pubonosnesa. IllypiB BuBogmm 3
EKCIIEPUMEHTY 13 JOTPUMAHHSIM E€THYHMX HOPM uepe3 16 TWXKHIB MIC]s BBEACHHS
riinepody. OuiHoBaId (yHKIIOHAIbHI TOKa3HUKA HUPOK: PIBEHb KPEATHHIHY Cevl 1
KPOBI, MBHIKICTh KTyO0oukoBoi ¢inmbrparii (LKD), konnenrparii onie K* Ta Na* B
CUpOBATL KPOBI Ta ce4yl. BUKOpUCTOBYBaIM TiCTOJOrIYHI, €IEKTPOHHO-MIKPOCKOIIYHI
Ta MOp(oMETpUYHI METO/IH, @ TAKOK MPOBOIMIIM aHaJI3 (POPMYIIH KPOBI 1 pO3paxyHOK
1H/ICKCIB JICMKOIIUTAPHOI IHTOKCHUKAITIT Ta 3pYIICHHS AIpa.

3a TaHUMU HAIIMX TOMEPEHIX JOCIIKEHB MICHs BBEACHHS TIIIEPOIY y ITypIB
PO3BUBAETHCS TOCTpAa HUPKOBA HEJOCTATHICTh, SIKA Y TBapHH, 110 BIDKUIU yepe3 3
THXKHI IEPEXOUTH Yy XPOHIUHY (pa3y 3aXBOPIOBAHHS, 1110 AOCATAE MIKY A0 §-TO THUXKHS
ekciepuMeHTy. MopdoJtoriusi 1 pyHKIIOHAIBHI 3MIHU 30epiratoThest 10 16-ro THXHS
CTIIOCTEPEKEHHSI.

Pesynbratn Ta oOroBopenHsi. Ha 16-ii TuwxkoeHb CHOCTEPEKEHHS
KOHIICHTpAIlisl KpeaTWHIHY KpOBl 3alMIIMIACh BHIINE HOPMH, a KOHIICHTpAIlis
KpeaTuHiHy y cedl — y 2,5 pa3u Hmwkuye HopMmu. JloOoBuUi Aiype3 HOpMai3yBaBcs, a
K ® 3anumanack Hu3bK010. OTKE, BUAUTbHA (DYHKITIS HUPOK Yy HEJIIKOBAHUX TBApUH
i3 XHH 1o 16-T0 THXHS pO3BUTKY MATOJIOTIi HE BimHOBHIIAcs (Tabi. 1).

Yepes 16 THKHIB AMHAMIKA MOKA3HUKIB BUUIbHOT (PYHKIIIT HUPOK Y TBAPUH IPYIl
KEIl ta Mb cBimunia npo craluiizaiito BUAUILHOI (PYHKIII HUPOK Yy TMOPIBHSAHHI 3
HenmikoBaHuMHU TBapuHamu (rpyma XHH), anme He nmocsrana Hopmu. Y TIypiB 3
koMOiHOBaHUM JiikyBaHHSIM (Tpyna MB+KEII) noka3auku BUAIIBHOI (YHKIIT HAPOK
OyJiu HalKpaIMMu cepe] yCIX HIINX TPYII Ta HAOIMKaIKUCS 10 3HAYeHb Y TBapUH IPyIH
koHTpomo. Beenenns KEII, 3acrocyBanns meankamenTo3Hoi Omnokaau PAAC, a Takox
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KOMILIEKCHE JIiKyBaHHsI OyokatopamMu PAAC Ta KpiOeKCTpaKTOM IUIAICHTH, sike OYJI0
NpOBEACHO 2-Ma Kypcamu (Ha JIpyroMy Ta JE€B’SITOMY THXKHSX PO3BUTKY MATOJIOTII),

HOPMaJIi3yBajio BUAUIbHY (DYHKIIIO HUPOK 1 3yMTUHUIIO MPOTPECYBAHHS 3aXBOPIOBAHHSI.

Tabnuys 1

OynkuioHANbHI MOKa3HUKN HUPOK 1m1ypiB 3 XHH, micns BBegenns KEII,

MmeaukamenTo3Hol oimokaau PAAC Ta 1x koMmOiHari1

Ha 16 TIWXKIEHb PO3BUTKY MATOJIOTI1

K )
Kpeatunin kposi, peaTIfIHIH Jo6oBuii | ILIK®, mi/xB.
I'pynia TBapun ceul, .
MKMOJIB/JT J1ypes3, MI
MMOJIb/JT
KonTpoiib 46 + 4,24 3,8+0,4 10+£2,1 0,57+0,04
XHH 61,7+2 51 1,4440,31345 | 112422 |0,18+0,061345
KEII 58,5:0,3! 2 460,512 9,541,1 | 0,28+0,01125
2 KEIT 40,0 £3,222 3,12+0,232 10,3+1,1 | 0,56+0,0224
ME 60,1+0,81 2,7+0,5%2 10,0+1,8 | 0,31+0,04125
2 Mb 46,044,272 2,98+0,192 10,0+1,1 | 0,45+0,051235
ME + KEII 50,3 +0,5 3,2+0,6 95421 |0,41 +0,05%234
2 (MB+KEII) 45 543,082 4,03+0,542 98423 0,60+0,0424

[TpumiTku: 1 — 3HauyIIE MOPIBHIHO 3 TPYIOI KOHTPOJIIO;
2 — 3HauyImie nopiBHAHO 3 Tpynoro XHH;

3 — 3Hauymie nopiBHAHO 3 Tpynoro KEIT;

4 — 3Hauymie NopiBHAHO 3 rpynor Mb;

5 —3Hauymie nopiBHsAHO 3 Tpynoro MBb+KEIL.

p< 0,05.

VY namiit moxem XHH mpoBigHy posib BifirpaBaB TyOyJIOIHTEPCTHIIATbHUI
HeppUT, pe3ylbTATOM SIKOTO CTaB CTaOLIbHUM a00 YaCTKOBO 3BOPOTHIM 3aMiICHMIA
HeppocKIepo3.
MEepPEeAYKTAIbHOTO CKJIEPO3yBaHHS MepeBakalid HaJl Makpo(araibHO-T1CTIOHUTAPHOIO

[Ipy w©bOMy B IHTEPCTULII MPOLIECH MEPUBACKYJISPHOIO Ta
iH(UTBTpaIi€eo. Y HEeTIKOBAHUX TBAPHUH YaCTO CIIOCTEPITAIUCS OCepeKH 1H(IbTpartii
IHTEPCTHIIT Ta PO3POCTAHHS CIOJYYHOI TKAHWHU B MICISIX HEKPO3y KIYOOUKiB Ta
KaHAJIBIIB y KOpl HUPKH, a B CMmiTeNii KaHAJbIIB — MOMIMPEHI AUCTpOo(diuHI Ta
atpodiuni sBuma. Takok BUABISUIMCS MOOAMHOKI BHUMAAKU TialiHO3Y KIYyOOUKiB
(dacrilre KOpKOBOTo mapy) Ta ix arpodii. Tpeba BII3HAUNTH, IO Y JIIKOBAHUX IIYpiB
IUCTpo(diuHI 3MIHM HE(MPOIMTIB Maju OCEPEIKOBHMI XapakTep 1 MOENHYBAIUCA 3

MpOLIeCaMH pereHepallii, ki NposiBISUIUCS B rinepTpodii KIITHH Ta IX OpraHes Ta 1HO/1
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— B 0araTopsiAHOCTI €miTeiaJbHOIO0 BUCTHJIAHHSA KaHajibliB. O3HaKWU pereHepartii
KaHAJIBIEBUX CTPYKTYp HaW4YacTillle BUSABISIMCS B MapeHXiM1 HUPOK IIypIB IMiCIIS
KOMITJIEKCHOTO JIiKyBaHHS. CTpYKTypa TKaHMHH HAaOJMKaJIach IO CTaHy HOPMH.

3a gannMu MOp(HOMETPUIHHX JOCIHIKEeHb y Tponeci po3Butky XHH momia
MePETUHY IOKCTaMEAYIIPHUX KITYOOUKIB 3HAUYIIE TIEPEBUIIyBaJIa TIJIONTY KOPKOBHX Y
TBapUH YCIX AOCTIKYBAaHUX TPy HE3aJIeKHO Bl BUAY JIKYBaHHS, IO CBIIYUTH MPO
NOpYIICHHs 0anaHCy MiX JIBOMa KOJIAMH HUPKOBOTO KpPOBOTOKY. Lls pizHuis Oyna
HaWOIIBI 3HAYYIA Y PaHHI TEPMIHHU PO3BUTKY 3aXBOprOBaHHS (3 THXKHI), KOJU B
pe3yabTari imeMii KOpM HHUPKHA KOMIIGHCATOPHO IMJIBUIIYEThCS aKTHUBHICTH
IOKCTaMEyJIIPHOTO Koja KpoBooOiry. Taka TeHmeHiis 30epiramacs 10 16 THXHIB
croctepexeHHs. KpiMm Toro, y HEJTIKOBaHMX TBApWH IUIONIA KOPKOBHUX Ta
IOKCTaMEYJUISIPHUX KIIyOOUKIB Ha 1€ TepMiH OyJia 3Hauyllle 3MEHIIEHA MOPIBHIHO 3
KOHTPOJIEM Ta yciMa rpyrnamHu JIIKyBaHHS.

[Ipotsirom 16 TXKHIB eKCIEpUMEHTY B rpymi TBapuH 3 BBeneHHsM KEII
METPUYHI TIOKAa3HUKM KOPKOBHX KJIyOOukiB Oynu HaWOUIbl HAOMMXKEHI [0
KOHTPOJIbHUX 3Ha4yeHb. B TOW caMuii 9ac IUIONI FOKCTaMEMyJSIpHUX KIyOOuKiB
HOPMAaJI3yBAIUCh Y TBApHH, IKUM 3aCTOCOBYBaJIM MeAuKamMeHTO3HY Osokany PAAC,
a Takoxx nmoenuyBanu ii 3 BBeneHHsIM KEII. Onepskani maHi cBiuath, 1110 BBEJICHHS
KEIT y xommiekci 3 MeaukamMeHTo3HOw OJnokanoo PAAC crpuse BiIHOBJICHHIO
KpOBOOOITY B KOPKOBOMY IIIapl HUPKH, 110 3YNUHSIE MOJATBIINNA PO3BUTOK 3alalbHUX
MPOIIECIB 1 MOKe OyTH TOB’s13aHO0 3 HOpMaizamieto akTuBHOCTI PAAC. Ha 1ie Takox
BKa3yI0Th MOP(OJIOTIUHI JIaHl MO0 YABTPACTPYKTYPH Ta METPUUHUX XapaKTEPUCTUK
HAJTHUPHUKIB IIIypiB, a CaMe: 3MEHIIIEHHSI 03HAK MOCUJIEHHS CTEPOiIOTeHE3y B KOPi Ta
30UTBIIIEHHS TOBIIMHU KIIyOOUKOBOI 30HH, OJIEP’)KAHUX B YMOBAX IIbOTO €KCIIEPUMEHTY.

Ananizytoun (Gopmyay KpoBi 1 JIGMKOUMTApHI 1HAEKCH EKCIEPUMEHTATbHUX
TBapUH JOCIIDKYBAaHUX TPYI, MU MOPIBHSUIM €(EKT Bl 3aCTOCYBaHHS TPATULIIHOL
MeaukamenTo3Hoi tepanii XHH 3 mieto anorendoro KEII, a Takox BiJ BUKOPUCTAHHS
KOMITJICKCHOTO JIIKyBaHHS. JlaH1 CBig4aTh MPO JOCUTH JOOpI pe3ysbTaTH (3a CTAaHOM
nepudepuunoi kposi) npu BBeAeHHi KEII nHa 2-my TwKHI pO3BHTKY mMarojiorii, a
HaMKpal MOKa3HUKW BUSBJIEHI y IIypiB Ticis nBox KypciB BBeneHHs KEII ma Tmi
po3Butky XHH. 3a BUHATKOM MaTMUKOSACPHUX HEUTPO(DLITIB, KUTBKICTh SIKHX 3HU3UIIACS
B TIOPIBHSHHI 3 KOHTPOJIEM, YCI 1HIII TPYNH KIITHH KPOB1 OYJIM B MEXaX KOHTPOJIO.

MopemtoBannss XHH npusBoauno 10 3MiHM  MOPQOJIOTIUHOT KapTHHU
€H0TEeNIaTbHOTO BUCTHIIAHHS, 110 BUSBIISIOCS B 3HWKCHHI CTYIICHS BIIOPSIKOBAHOCTI
y po3TalryBaHHI €HAOTENIaTIbHUX KIITHH, iX rerepoMopdi3mi, 301IbIIEHH] KUTBKOCTI
MikpoeHaoTenionuTiB. lle € pesympratoM JeckBamarlii AUISHOK €HIOTEIIO,
BUKJIMKAHOT TEMOJMHAMIYHUMH PO3JaJlaMH, XapaKTEepPHUMU I JaHOI TaTOJIOTIi.
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Komb6inyBanus meaukamenTo3Hoi 0okaau PAAC 3 Beenennsm KEII ctumynroBaio
npoJiiepaTUBHI Ta perapaTUuBHI MPOIIECH B €HI0TEIiaIbHOMY BUCTHIIaHHI.

BucnoBku. Kom6inyBanus BBenenns KEII ta TpaaumiitHoi MemukaMeHTO3HOT
omokagn PAAC mpusBogmwio 10 Hopmamizamii BUIAUIBHOI (YHKIIT HUPOK Ta ix
CTPYKTYPH, ITiIBUIICHHS PENapaTUBHOTO MOTEHITIATY €HIOTEIII0 a0PTH, HOpMaTi3arlii
dbopMyH KpoBi, 110 3a0e3meuyBajio JOBrocTpokoBy pemiciro XHH.

3a pgaHuMd MOP(OJOTIYHUX JOCHIKEHb Ta MOPGOMETPUYHOTO aHali3y
BBeaeHHs KEII Buknukano edext, moaioHuii 10 MmeaukameHTo3Hoi 6okaau PAAC 1
MPOSBIISIOCS Y BITHOBJICHHI KPOBOTOKY B KOP1 HUPKHU Ta MPU3YIMUHEHHI 3analbHUX
MpoleciB B HUPKOBOI iHTepcTHlii. KoMIIekCcHe JTIKyBaHHS HOPMali3y€e CTPYKTYPY
TKaHUHU HUPKU HA TEPMIH 16 THXKHIB CIIOCTEPEKEHHS.

JOCAILIXKEHHS AHTUMIKPOBHUX BJIACTUBOCTEN
CYHO3UTOPIIB 3 OJIIEI0O KMUHY YOPHOI'O JJ15 JIIKYBAHHSI
BAT'THAJIBHUX IHOEKIIIA
Yacriii T.B., losra I.M., IBannixk B.JO., IToBoJsokina I.B., Paguenxo O.O.
JY «IuctutyT MikpoOioorii Ta imyHoJiorii imeHi [.I. MeunukoBa
HanionanpHoi akagemii MEIUYHUX HAayK Y KpaiHu», XapKiB, YKpaiHa
aalab@ukr.net

Beryn. [Ipo6iema 3pocTanHs 4aCTOTH BariHadbHUX 1HOEKIH, CIPUIMHEHUX 5K
MaTOTeHHUMH, TaK 1 YMOBHO-TIATOTEHHHUMH MIKPOOPTaHi3MaMH, 3aJUIIA€ThCs
aKTyaJbHOIO TIPOTSITOM OCTaHHBOTO JECATUPIUYSL.

Pesynprat 6aratbox JOCTIIKEHb MOKA3aH, IO IS 3aXBOPIOBAHb T'eHITAIN
XapakTepHa TMOJIMIKPOOHA €TIOJNOTisl 3 TMEPEBUINCHHSM YMOBHO-IATOT€HHUX
MIKpOOPTaHi3MiB, 110 € CKJIaIOBUMU HOPMaJIbHOI MiKpoduiopu mixBu. Came MiKpoOHi
acorriarfii MalTh BaXJIMBE 3HAUYCHHS Y PO3BUTKY 3alaJbHUX 3aXBOPIOBAHb KIHOUMX
CTaTEBUX OPTaHiB, MiJIBUIIYIOTh BIPYJICHTHICTh MIKPOOPTaHi3MiB Ta BOJIOAIIOTH OLIbIII
BHUPaXCHUMHU MATOTEHHUMH BIIACTUBOCTSMH, Hi’K MOHOKYJBTYPH.

He3Baxaroun Ha 3HayHI yCHIXM B OpraHizauii JIKYBaJbHOIO MpoIecy 1
MEIUYHOTO CIIOCTEPEKECHHS JKIHOK PENpOIYyKTUBHOTO BIKY, JIKyBaHHS BariHaJbHOT
1H(DEKIT TaKoX 3aJMIIAETHCS AKTYaTbHOI MPOOJIEMOI0 1 MOTpedye MepioauvHOI
KOPEKIIii Tepartii, 110 MPU3HAYAETHCA.

TpanuuiiiHa eTioTponmHa Tepamis BariHaIbHUX JAMCOIO31B Mepegdadae sk
KJIFOUOBE 3aBIaHHS JIKBIAALIIO0 HAaAMIPDHUX MOMYJSIIA NATOTE€HHUX 1 YMOBHO-
MaTOreHHUX MIKpoopraHi3miB. [Ipu 11boMy, 3anexKHO BiJ BUSBIECHOTO €TIOJIOTTYHOIO
(dakTOopa 3aXBOPIOBAHHS, BUKOPHCTOBYIOTh CHCTEMHE a00 MICIIEBE 3aCTOCYBaHHS
aHTUOAKTeplaTbHUX, AaHTUMIKO3HUX a00 aHTHBIPYCHHUX IIPETapariB.
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OcraHHIM YacoM y Teparii BariHiTIB Ba)XJIMBa POJIb HAJICKHUTh MICIICBUM
npernaparaM Ha OCHOBI POCIIMHHOI CUPOBHMHHM, MEPEBAroOl0 SIKUX € KOMIUIEKCHA s,
HU3bKa TOKCUYHICTb, JOBTOTPUBAJIE 3aCTOCYBaHHS 0€3 pU3NKY BUHUKHEHHS TOOIYHIX
SIBUIIL[ TOIIO.

MeTta po60TH — PO3POOUTH IPOTUMIKPOOHUH JTIKAPCHKHIA 3aci0 HA OCHOBI OJTii
KMHUHY YOPHOTO JUIS MiABUIIEHHS ¢(h)eKTUBHOCTI JIIKyBaHHSI BariHITIB.

Marepianu Ta MeToau. J{ociiKeHHS MPOTUMIKPOOHOT J11i 3pa3KiB CYIO3UTOPIiB
Ha OCHOBI OJIii KMHUHY YOPHOTO OyJI0 BUKOHAHO Ha MY3eHHHUX Ta KIIHIYHMX IITaMax
MIKpOOpraHi3MmiB, skl ofepxano 3 Myseto MikpooprauizmiB 1Y «IMI HAMH» ta 1Y
«lacrutyt gepmaronorii Ta BeHeposnorii HAMH». Ilpu mocnimkeHHi aHTUMIKPOOHUX
BJIACTUBOCTEN CYIMO3UTOPIIB 3 OJIEI0 KMUHY YOPHOI'O 3aCTOCOBYBAJIM METOH AUPY3ii B
arap y moaudikamii “xonoasziB”. CepenoBulla AJisi KyJbTUBYBAHHS 3aCTOCOBYBAJIH
BIJIITOBIAHO 70 BUYy MIKpPOOPIaHi3MiB 3T1THO 3 ICHYFOUMMH METOJIMYHUMHI PO3POOKAMH 1
pexkoMmeHaiisiMiu. MikpoOHEe HaBaHTa)KEHHSI MPH BUKOPHUCTaHHI MY3€HMHHMX IITaMiB 1
KJIHIYHUX 130J11TIB cTaHoBWIIO 0,5 ogunHuIlk 3a crangaprom McFarland. Sk mpemapar
MOPIBHSIHHSI BUKOPUCTOBYBAJIM CYNO3UTOpIi BariHaibH1 Barikans (Farmina, [Tosnbmia).

PesyinbTaTH Ta 00roBopeHHsi. B pe3ynbrari €KCIEpUMEHTY IPOBEIEHO
BUBYCHHS MTPOTUMIKPOOHOT aKTUBHOCTI CYMO3UTOPIiB HA OCHOBI 0OJIii KMUHY YOPHOTO
BITHOCHO  Mikpooprani3amiB  poxy  Staphylococcus, mpencraBHukiB — pojy
Enterobacteriaceae, poay Streptococcus ta rpu6is poay Candida.

Pe3ynpTaTi JOCHIKEHHS! CB1IYaTh, IO PO3POOIEHUIN CKJIaa CYMO3UTOPIiB 3
OJIIEI0 KMHHY YOpPHOTO BHSIBMB HaWOUIbIy aHTUMIKpPOOHY aKTHUBHICTH ILOJO
IpaMITO3UTUBHUX MikpoopranizmiB Staphylococcus aureus i Streprococcus pyogenes,
JiaMeTpH 30HU 3aTPUMKH POCTY AKuX Oynu B miama3oni (18 —22) mm ta (20 — 21) mm
BignmoBigHo. Takoxk Oyimo BusBieHO, mo KiaiHiuni i3omsatu Esherichia coli Oymu
MOMIPHO YYTJIUBl JO €KCIEPUMEHTAJbHUX 3pa3KiB CYMO3UTOPIiB 3 OJIED KMUHY
YOPHOTO0, IIAMETPHU 30H 3aTPUMKH POCTY KOJIUBAIUCS B MeXax BiJ 16 MM 1018 mm.

o npixmxononionux rpudiB poxy Candida 3pasku cyno3utopiiB MpoOsIBHIN
JIEII0 HIKYY MPOTHUMIKPOOHY i, ajie iX (yHTIIUAHA aKTHUBHICTh y TOPIBHSHHI 3
pedepeHTHUM TIpenapaToM Oysia 3HaYHO BHUIIIOKO.

BucnoBku. [lociipkeHO TPOTUMIKPOOHY aKTUBHICTH 3pa3KiB 00paHOTO CKIIaTy
CYTO3UTOPIiB HA OCHOBI 0JIIi KMUHY YOPHOT'O BITHOCHO IIMPOKOTO CIIEKTPa My3€HHHUX
MIKpPOOPTaHi3MiB 1 KJIIHIYHUX 130JISITIB Ta JOBEACHO iX BUCOKY aHTHUMIKPOOHY ifO.
[TopiBHSAHHS TPOTUMIKPOOHOT aKTUBHOCTI (hapMalleBTUUHOT KOMIIO3UIIIi CyO3UTOPIiB
3 OJIIEF0 KMUHY YOPHOTO 3 pe(hepeHTHUM MpenapaToM CBIIUUTH PO 3HAYHY MepeBary
PO3pOOICHUX CYMO3UTOPIiB 5K 32 CTyNeHEM OaKTEPHIIMIHOI, TaK 1 QyHTIUAHOL dii 1
OOTPYHTOBYE JOIIIBHICTh PO3POOKH HOBOTO MPOTUMIKPOOHOTO JIKApChKOTO 3aco0y
JUTSl 3ACTOCYBAHHS Y TTHEKOJIOTTYHUI MPaKTHUI[l PH JIIKYBaHHI BariHiTIB.
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OETOIJIAHEHTAPHA HEJJOCTATHICTbD
AK IPUYHUHA ITOPYHWIEHb OKCUJATUBHOI'O CTATYCY
Y HAIIAJIKIB CAMIIIB
CemoxoBa H.IO.
Harmionanenuit ¢papmanieBTUYHUN yHIBepcUTET, XapKiB, YKpaiHa
seliukova_nat@ukr.net

Beryn. Ha tenep akTMBHO AOCTKYIOTHCS MOJIEKYJIIPHO-TEHETUYHI MEXaH13MU
¢deranpHOrO0 METaOOMIYHOTO MPOrpaMyBaHHS i BIUIMBOM  HECHPUSITIUBOIO
BHYTPIITHBOYTPOOHOI'0 OTOUEHHSI Ta 1/1€ MOIIYK 3ac001B MonepeKeHHs a00 YCYHEeHHS
HachiAKiB mux 3miH. KoHmeniio QeTasibHOr0o MporpaMyBaHHs Brepiie Oyio
odopmiteno y 1998 pormi B pobotax D.J. Baker. ITizHime mkepenom mporo heHOMEHY
OyJ0 Ha3BaHO ENIT€HETHUYHE IMpOrpaMyBaHHs JIU(EPEHLIIOBAaHHA Ta PO3BHUTKY
CTaTeBUX KIITHH, €MOpIOHAJIBHUX Ta CTOBOYpPOBHUX KIITHH MiJ 4Yac TaK 3BaHOTO
YYyTJIMBOTO «BIKHAQ» OHTOT€HE3Y, MPOTITOM SIKOTO HECTIPUSATIMBUM BIUIMB HA MaTIp HE
TIJIBKU PETYJII0€ PO3BUTOK IJI0/1a T4 BUKJIMKAE By BariTHOCTI, a 1 MAa€ JIOBFOCTPOKOBI
epeKTH BIJTHOCHO PHU3UKY PO3BUTKY 3aXBOPIOBaHb Yy MOJAJIBIIOMY JKHTTI,
Enirenetnuni Moaudikaiii, ki SBJISIOT COOOI0 HACHITYBaHHS BaplaHTIB €KCIpecli
re”iB 0e3 3MiH y HykJeoTuaHii nocmigoBHocti JJHK, 3maTHi BIAHOCHO CTaOLIBHO
MPOXOJUTH Mpolec npoidepalii KIITHH 1 TOMY 3 4acoM 30epiratoTecs. [IpoBigHuMuU
eJIeMEHTaMU EMIreHeTUYHUX 3MiH € narepH MetuimoBanHs [JHK, moaudikanii ricronis
(ameTwiIIOBaHHA, METWIIOBAaHHA, (GochopuiitoBaHHs, YOIKBITHHYBaHHS Ta 1HII),
T€HOMHHM IMIPUHTHUHT, PEMOJICITIOBAHHS XpoMaTUHY Ta Hekoaytoui PHK.

3rifHO Cy4yacHMX ysiBJIeHb, nocujieHHs tmpoueciB [IOJI € BaxinBoiO
NAaTOT€HETUYHOIO  CKJIAJIOBOI0  OyAb-KOTO CTPECOPHOTO BIUIMBY, NPUYHHOIO
MOPYLIEHHS! CTPYKTYypu 1 (yHKIIT MeMmMOpaH BKJIIOYHO 3 MITOXOHAPIAJbHUMH, Ta
aKTHUBAIll pALY CTPEC-PEAKTUBHUX CHUTHAIIHTOBUX MIISAXIB, M0 € MIATPYHTIM
MOJIaJIBIIIOTO PO3BUTKY HIMPOKOTO CHEKTPY XBOp0oO. OMHAK 3'IBISIOTHCS CyTepewINBI
EKCIIEpUMEHTAIbHI  JIaHI CTOCOBHO BIUIMBY OKCHJIATUBHOTO CTpeCy I d4ac
BHYTPIIIHHOYTPOOHOTO PO3BUTKY Ha (hOPMYBAHHS 3aJI€KHO BIJ] CTaTl CXWJIBHOCTI J0
BUHUKHEHHS 3 BIKOM TaKMX XPOHIYHHUX TMATOJOTIYHUX CTaHIB, SK OXHUPIHHS,
METa0OoJIIYHUN  CHUHIPOM, CHIOTeMalbHa JTUCRYHKISE Ta  CepIeBO-CyIUHHI
3axBOproBaHHA. ToMy MeT010 poOoTH OyII0 BU3SHAUCHHS BIUTUBY €KCIEPHUMEHTAIBHOT
¢deromnanentapuoi HegoctatHocTi (PITH) maTepiB Ha GopmMyBaHHS OKCHUIATUBHOIO
CTaTyCy y HalllaJIKiB 000X cTaTei B mepio myoepTary.

Martepiaan Tta Mmeroam. J{o 1ocnipKeHHs 3aTydai 3J0POBUX CTaTEBO3PLIMX
camuIlp mypiB momyssmii Bictap, momogoro (3-4 micsi) 1 3pinoro (8-10 micsiiB)
PENpPOAYKTUBHOTIO BiKY, 3 HOPMAJIbHUM YOTUPBHOX-T'SITH ICHHUM €CTPATIbHUM LIUKJIOM.
[Tepmoro 106010 BariTHOCTI BBAYKAIH JIEHb 3HAXOKEHHS CIIEPMATO301/1iB Y PAHKOBHUX
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BariHajgbHUX Maszkax. byno cpopmoBano 8 rpym nmo 7 BariTHuUX camuilb: Ip. 1 Ta 2 —
1HTaKTHI TBAPUHU BiIOBITHOTO BIKY; I'p. 3 Ta 4 — camuili 3 ekcriepuMeHTanbHor0 OITH
BIJIMTOBITHO MOJIOJIOTO Ta 3piJIOT0 PENPOIYKTUBHOTO BiKY; Tp. 5 Ta 6 — MOJIOII Ta 3pii
TBapuHU 3 ekcniepuMeHTanbHOI0 PITH Ta mogaBaHHSIM 70 1K1 B 3aJI€’KHOCTI BiJl Baru
camuilp (hapMareBTHUHy Kommo3uilifo 3 11 mo 19 nmeHs BariTHOCTI, siIka MICTUTH
He(eTOTOKCUYHI aKTUBHI (hapMalleBTHUUHI IHTpeAieHTH 13 rpyn 6a30B0i Teparnii OITH,
a caMe aMiHO- Ta JUKapOOHOBI KUCJIOTH, BITAMIHHU Ta CYJIMHOPO3IINPIOBAILHI 3aCO0H;
rp. 7 Ta 8 chopmyBanmm camuili BianmoBigHoro Biky 3 ®ITH, skum momaBanmu no ki
npenapaTt nopiBHsHHSA — Jumipuaamon. MopaemtoBanus OITH npoBoguiam nuisixom
IIOJICHHOTO TMIAIKIPHOTO BBeAeHHs camuisiM 3 12 mo 18 menp BaritHocTi 50 %
OJIIMHUI PO3YMH TETPAXJIOPMETAHY B J1031 2 MJI/KT MacH TiJa.

Hamankis 3uexuBmoBaM Ha 50-i eHb KUTTA (MyOepTar) HUIIXOM IIBHIKOI
Aekamitauli. Y cupoBaTil KpoBl CHEKTPOOTOMETPUYHO BU3HAYAIM PIBEHb YTBOPEHHS
MepBUHHUX Ta BTOpUHHUX MpoaykTiB [IOJI. B romorenarax mnediHKM BUMIpPIOBAIH
CH3UMATUYHY aKTUBHICTh KaTajla3u, CYNEPOKCUIIUCMYTAa3u Ta TIyTaTIOHIIEPOKCHIA3H;
BMICT BIJTHOBJICHOT'O TUTyTaTioHy. BuzHnauenHs Ouika mpoBouiiu 3a meroiom Lowry O.H.
et al. B mogudikariii Miller G.L. PiBeHb TeCTOCTEpOHY BU3HAaYaIM 3a JONOMOI'OIO TECT-
Haoopy «Tecrocrepor-IDA» (OO0 «XEMA, Kuis).

CraTucTHUHUN aHami3 pe3yiabTaTiB MPOBOAWIM TMapaMETPUYHHMH  Ta
HenmapaMeTPUUYHUMHU METOJaMH.

Pe3yabTatu Ta 00roBopenHsi. OTpuMaHi pe3yjibTaTH CBiI4YaTh MpO T€, IO
mozentoBanHsg OIIH y apyriit mojgoBUHI BariTHOCTI MPU3BOJAUTH 10 (OPMYBAHHS Y
IIypiB-HAIAJKIB B TEpioj MyOepTaTy 3MIHEHOTO IMaTepHa aKTUBHOCTI (hepMEHTIB
AHTUOKCUIAHTHOTO 3aXHUCTY, IO Pealli3y€eThCs Y 3CyBaxX PiBHIB B CUPOBATIII KPOBI SIK
MEPBUHHUX, TaK 1 BTOpUHHUX TpoaykTiB [TOJI.

[IpuBepTae yBary, uo y caMiiB-HaIlla/IKiB IHTAKTHOI IPYIH, AK1 HAPOAUIINCS BIJT
MaTepiB 3pUIOTO PENPOAYKTUBHOTO BIKY, OyJ0 BHU3HAYEHO OUIbIY aKTHUBHICTh
KaTaja3u B TKaHWHI TIEYIHKK B TEpioj myOepTaTy, HIK y caMIliB-HaIIa/IKiB MaTepiB
IIypiB 1HTAKTHOI TPYMH, SKI HAPOJUIUCS BIJ MAaTEpPIB MOJIOJOTO PEMPOTYKTUBHOTO
BiKy 29,90+1,14 On/mr 6inka npotu 20,84+1,70 On/mr Ginka.

[le cympoBoKyBaIOCS CyTTEBHM 3HMKCHHSIM PIBHIB TECTOCTEpPOHA (MemiaHa
ckianana 3,90 amouss/n mpotu 23,80 HMoIb/1, BianmoBigHO, p < 0,05), mo Moxe
CBITYUTH TIPO 3HAYHI BUXIJHI PO301LKHOCTI Y (DYHKI[IOHYBAaHHI IUTAIIEHTH 3a YMOB
PI3HOTO PENPOAYKTUBHOTO BIKY 13 BIUIMBOM Ha aKTHMBHICTh KIIFOUOBUX (DEpMEHTIB
CHUHTE3y Ta/abo MeTaboidi3My CTaTeBUX TFOpPMOHIB. TakoXk CiliJa BIA3HAYWUTH, L0 Y
CaMIlIB HAIAJKIB, sIKI OyJM HApOKEHI PENpPOAYKTUBHO MOJIOAMMHU MaTepsiMHU 13
®ITH, BigOyBamocs 3pOCTaHHs aKTUBHOCTI KaTana3u, TOJ1 K y HAIIAKIB BiMOBITHOT
CTaTi BiJ 3pUIMX MaTepiB ISl AaKTUBHICTh 3HAauYylmo rajabmyBanacsi. OcTaHHE

215



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

CrocTepiraiv TOopsAd 31 3HIKEHHSIM AaKTUBHOCTI TJIYTAaTIOHIEPOKCUIA3U Ta,
OJIHOYACHO, 3MEHIIICHHSM PIBHIB BIJTHOBJIEHOT'O ITyTaTIOHY.

3rifHO OCTaHHIX TEHJCHIIN, KOMIEHCATOPHY aKTHUBAIil0 (EPMEHTIB Y
HAIIaJKIB MIC/IA BIUIUBY pI3HOMAHITHUX CTPECYIOUMX YHHHHMKIB TiJ 4ac
BHYTPIITHROYTPOOHOTO PO3BUTKY IMOB'A3YIOTH 3 €MIr€HETHYHOI aKTHBAIIIEIO CTpec-
PEaKTUBHUX IUIAXIB, [0 MOXKE y TOJIAJIBIIIOMY Peajli3yBaTUCsS Y BUCHAXKEHHI pecypcCiB
Ta PO3BUTKY PsIy XPOHIUHUX 3aXBOPIOBAHb 13 3allAJIbHUM KOMIIOHEHTOM y TTaTOTEHE31.
3 iHmoro OOKy, TrajbMyBaHHS pOOOTHM KOMIIOHEHTIB CHCTEMH 3axXUCTy, abo
MeTa0OMIYHUX (EPMEHTIB PI3HUX [UIAXIB YacTO TOB'S3yIOTh 3 OKHUCHHUMH
MoaudiKamisIiMA BIACHO O1TKOBUX MOJICKYJI IPOTATOM OHTOTCHE3Y.

Kom0iHOBaHMI1 TepanieBTUYHMIA BIUIMB OLIBILIOK MIPOKO HOPMAaJTi3yBaB MOKa3HUKU
AHTUOKCUJAHTHOTO 3aXUCTY, OAHAK HE OCTATOYHO, MPO IO CBIIYMJIM PIBHI MPOAYKTIB
[TOJI y mupkymstnii, siki He csirainy 3Ha4eHb, TPUTAMaHHUX HaIIaJKaM IHTAKTHUX TBapHH.

BucnoBku. TakuMm unHOM, MOXHa KOHcTaTtyBaTH, o PIIH Bukinkae cyTTeBi
3MIHM aKTUBHOCTI 0a30BHX €JEMEHTIB aHTHOKCHUJIAHTHOTO 3aXMCTy HAIAJIKIB IIypiB
4OJI0BiUOi cTari. Buxonsum 3 Toro, mo 3acTOCYBaHHS CYAMHOPO3ILIHMPIOBAIBLHOIO
npemnapary SK OKpemMo, Tak 1 y KOMOIHaIii 3 J0JaTKOBUMU KOMIIOHEHTaMHU
CTaTUCTUYHO 3HAUYYIIE BIJHOBIIOBAJIO OI[IHEHI TMOKa3HWKH, JdaHl MeTa0oJiuHi
MOPYLIEHHS! MOXHA MOB'A3aTH, B MEPUIY YEPry, 3 XPOHIYHOIO TNOKCIer0 mioga. Kpim
TOrO, OUIBII BHUpa3HI 3MIHM CIIOCTEPIrajucs y HAIAJKIB MaTepiB IIypiB 3pijoro
PENPOAYKTUBHOTO BIKYy, IO MOXKE OyTH OOYMOBIJICHO BIUIMBOM 1HBOJIOTHBHHX
MPOIIECIB Y TJIAIEHTI, SIKi MOPYIIYIOTh TPO(DiKYy.

3ABE3INNEYEHHA SAKOCTI BIOXIMIYHUX JOCJI’)KEHb —T'APAHTISA
HAJIAHOCTI TA JOCTOBIPHOCTI PE3Y.JIbTATIB
JIABOPATOPHUX BUMIPIOBAHb
Micropsosa C.B., IIponicaosa B.B., Csix H.O., YBapenko B.JL.
HanionansHuit hapmanieBTUUHUN yHIBEPCUTET, XapKiB, YKpaiHa
mis.svetlana@i.ua
Beryn. 3axBoproBaHHS TEYIHKM 3aiiMalOTh ICTOTHE MICHE Cepell MPUYNH
HETpale3gaTHOCTI Ta CMEPTHOCTI HaceJIeHHS y BChOMY CBiTI. B exoHOMIYHO
PO3BUHEHHMX KpaiHaX XPOHIUHI 3aXBOPIOBAaHHS IEUYIHKU 3aiiMaroTh 3-4 Micue B
CTPYKTYpI1 3arajibHOi 3aXBOPIOBAHOCTI HACENEHHs, LIUPO3 NEYIHKH BXOJAUTH O YHCIIa
IIECTH OCHOBHUX NPUYMH CMepTi mamieHtiB y Bimi 35-60 pokiB. Cepea oci0
Mpare3aTHOTO  BIKY  BIA3HAYAEThCS BUPAKEHA TEHACHINS 10  3POCTaHHS
3aXBOPIOBAHOCTI, 110 BHW3HAYa€ BEJIMKY COIAJIbHY 3HAYUMICTh  XBOPOO
renaToOimiapHoi cucTteMu. Pi3komy 301TBIIEHHIO YHCIA XBOPUX 3 XPOHIYHUMHU
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3aXBOPIOBAHHAMU TMEYIHKH CIIPUSAIOTH 301IbIIICHHS PIBHS 3aXBOPIOBAHOCTI Ha BIPYCHI
Ta TOKCHYHI (QJIKOTOJIbHI Ta MEIMKAMEHTO3H1) F€NaTUTH, a TAKOX 1CTOTHE 3POCTAHHS
Yrclia XBOPUX 3 OXKUPIHHAM 1 IIyKPOBHM [1a0€TOM, SIKI € OCHOBHOIO MPUYHUHOIO
PO3BUTKY HEATKOTOJIbHOI JKHPOBOI XBOPOOU MEUIHKH.

[Topymennss (yHKIIH TEYiHKA BUSBISIOTH 3a JOMOMOTOI0 O10XIMIYHUX
JOCTIIKEHb — TaK 3BaHUX «IEUIHKOBHUX MP00O»: akKTUBHOCTI acnaparinoBoi (AcAT) ta
ananiHoBoi (AnAT) TpaHcamiHas, a TaKOXK BMICTY 3arajIbHOTO, IPSMOTO 1 HEMPSIMOTO
(abo BiTBEHOTO) OLTIPYOIHY B CUPOBATIII KPOBI.

s Toro, mo06 yabopaTopHi JOCHIKEHHS OyJlIM BUKOHAHHI Ha JOCTaTHHOMY
AHATITUYHOMY PIiBHI, a pe3yJdbTaTH IHUX JIOCTIDKEHb JIO3BOJWIN 3a0€3MeUnuTH
e(eKTUBHE JIKyBaHHs, iX MOTPIOHO MPOBOJWUTH BIANOBIJIHO JO IMEBHUX BHMOT.
OcHOBHOIO BHMOrow, sika 3akiageHa y Cucremy mnpaBun Hanexnoi Kniniunoi
[Ipaktuku (GCP), € 3a0e3ne4eHHs TapaHTOBAHO1 SIKOCTI Ta IOCTOBIPHOCTI pe3yJIbTaTIB
1abopaTOPHUX BUMIPIOBAHb HA BCIX eTamax JociikeHHs. OJTHUM 3 eTamiB po3poOKH
1 BIIPOBAQ/KEHHSI CUCTEMH SIKOCTI € MPOBEACHHS BaliJalliiHUX poOiT, SIKi SIBISIOTH
c00O0I0 MIATBEPIXKCHHSI IIJITXOM JTOCIIIKEHHS Ta HaIaHHS 00'€KTUBHUX JIOKA31B TOTO,
[0 KOHKPETHI BUMOTH 1O CHEUU(DIYHOTO IIILOBOIO 3aCTOCYBAaHHS BUKOHYIOTBHCS.
OcHOBHUM 00’€KTOM OIIIHKHA CTalOThb METOJHMKH, 3a JOMOMOTOIO SKHX IPOBOMSTH
BUMIPIOBaHHA THX a00 1HIIMX MHapaMeTpiB B Jiaboparopii, 1 Ajs TOro, 100 BOHU
rapaHTyBajd JOCTOBIpPHI 1 TOYHI pe3ydbTaTH aHajiily, nependayeHa MpoLeaypa
BaJIigaIli 1abopaTOpHUX METOTUK.

MeTtoro Hamoi pob6otu Oyno IOCTIIKEHHS acCHEeKTiB 3a0€3MEeUeHHS SIKOCTI Y
JlaGoparopii kmnigHO1 miarHocTrku KL H®aV msxom npoBeaeHHs BamigaliiHuX
MIPOIIEAYP 3 OLIHKU MPUIATHOCTI 010XIMIYHUX METOUK.

Marepiaiun Ta meroam. OO0’ekTaMu NOCHIKEHHSI CTald CTaHAApTU30BaH1
010XIMIYHI METOAUKM BU3HAueHHA akTUBHOCTI ACAT ta AnAT, a Takox pIBHIB
3arajbHOr0 Ta MPSIMOTOo OLTIPYOIHY y 3pa3kax O10J0TTYHUX P1IMH 32 JOIOMOTOIO TECT-
HabopiB (Bupoonuk High Technology, Inc., USA). Jlnsg mochimkeHHS y SKOCTI
KOHTPOJILHOT CUpPOBAaTKu OyB 00paHuii «XiMiuHuit KoHTposb. Habip pearentis. PiBens 1»,
BupooOuuiTBa High Technology, Inc. (USA) 3 BiioMOI0 KOHIIEHTpAITIEIO aHATITIB.

BumiproBaHHS TPOBOAWIMCA HAa aBTOMAaTUYHOMY O10XIMIYHOMY aHai3aTopi
Express Plus ¢ipmu Bayer (Himewunna). IlopiBHSIHHS SKOCTI Ta BIpOTIAHOCTI
BU3HaueHHs akTUBHOCTI ACAT, AnAT Ta KOHIEHTpalii 3arajbHOro 1 MPSIMOTO
O11ipyOiHy B 010JIOTTUHHUX piIMHAX OYJIO MPOBEICHO 3 METOI0 BUSBJICHHS BiJICYTHOCTI
rpyOMX MOMUJIOK B pOOOTI aHaJi3aTOpa Ta CTAaTUCTUYHO BXKIIMBUX BIIMIHHOCTEH TIPH
MPOBE/ICHI BHUMIPIOBaHb JIBOMAa OI€paTOpaMH-IadOpaHTaMU Ta TIPU MPOBEICHI
BHMIPIOBaHb 3a YaCOBUM (paKkTopom.
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[Tpu 06poO6IT pe3ynbTaTiB JOCTIKEHb OYJIM BUKOPUCTaH1 TOKa3HUKHU OIMMCOBO1
CTAaTUCTUKHU Ta MPOBEJCHO Pl CTATUCTUYHUX OIIHOK. 32 METOAUKOIO Oy BU3HAUECHI
BaJialliifHI XapaKTEepUCTUKHU: 30LKHICTH Ta BIATBOPIOBAHICTb, MPABUIbHICTD,
HEBU3HAYEHICTh METO/IUK.

Pe3yabTaT Ta o0roBopenHs. [Iponenypa Bamigamii MeToauk mpu poOOTi Ha
aBTOMaTUYyHOMY OloxiMiyHOMY aHamizaTopi Express Plus ckmamaeThcst 3 KiTbKOX
eramiB. [lepm 3a Bce, OyB CKIajeHWN BalialliiHUNA CIIEHApii: BCTAHOBIICHI
0COOJIMBOCTI JaHUX METOJMK; IIPOaHaII30BaHl1 MapaMeTpH, Kl HOTPiIOHO OILIHIOBATH.
BpaxoByroun TeXHIUHI XapaKTEepUCTUKH aHAI13aTOpa MEX1 BUSBIICHHS JAaHUX METOIUK
OOMEXYIOTbCS XapaKTepUCTHKaMH TecT-HaOopiB Ta craHoBiATh 0-400 On/a s
AnAT, 0-467 Opn/n ans AcAT, 0-342 mxmousb/n aJig 3arajdbHOro OUTIpyOiHY Ta
npsiMoro OuTipyoiHy.

[lo-npyre, Oyno CKIaJE€HO BaliJAlliHI MNPOTOKOJH, Yy SAKUX BHU3HAYEHO
MepCOHaJ, IO 3aIY4YaeThCs JI0 MPOIEAYPH Bamijaarii, 3riHo KBamidikaliii; HagaHO
iH(opMalliro Ta JOKyMEHTaJIbHE IiATBEP/KESHHS, 1100 HAJIEKHOT pOOOTH MPUIIAIIB,
Kl BUKOPUCTOBYIOTHCS; OOYMOBJICHO MOCIIOBHICTh €KCIIEPUMEHTIB, 1X KIUJIBKICTb,
dbopmu 1 BUIIISIA iX HAJaHHSA, a TaKOX 3pOOJEHO BUOIP MPUUHATHUX IJI OI[IHKU
CTaTUCTUYHHUX METO/AIB 0OPOOKH pe3yJIbTaTIiB BUMIPIOBAHbD.

VY npoueci OLIHKK 301KHOCTI Ta BIATBOPIOBAHOCTI OYB IMPOBEACHHI aHami3
MO>KJIMBUX MPUYHMH BTPATH TOYHOCTI IPU BU3HAYEHHI PIBHA 010XIMIYHHX MTOKA3HUKIB.
OCHOBHUM JDKEpENIOM BTpAaTH TOYHOCTI MPU PpoOOTI HA MpuUiagax € OoIreparop-
7a0OpaHT, KUK BUKOHYE JOCIIKeHHs. Bin Horo HaBWKIB Ta piBHS KBamidikarii
3aJIeKUTh TOUHICTh Ta JOCTOBIPHICTh MPOBEACHUX BAIIJAIIMHUX BUMIPIOBAHb.

Jlnst mepeBipkd BIUTMBY (DaKTOpPy «OIeparop-l1adopaHT» Ha 301KHICTH Ta
BIITBOPIOBAHICTh BCEpEIMHI Jabopatopili JBa omnepaTopa-iadopaHTa OJIHAKOBOI
KBaniQikalii NpoBead MO II'SITh BUMIPIB CIIOCTEPEKEHb Ha CTAaHAAPTHUX 3pa3zKax
anaHiHaMmiHOTpaHcepazu (Cer=34,7 On/n), acrapratamiHOTpaHcdepaszu
(Cer=49,8 On/n), 3aranpHOTO O1MipyOIHY (Cor=16,4 MMOIB/TT) Ta MpAMOTO OLTIPYOIHY
(Cer=6,5 mmonb/m). OTpuMaHi 1aHi JO3BOJISIIOTH 3pOOUTH BUCHOBOK PO OJTHOPITHICTh
aucrepcii 1, 1o BUOIPKHU HajeXaTh A0 OJIHIEI TeHepalbHOI cyKynHocTi. OTxe, JaHi
METOJMKHN MAIOTh BHYTPIIIHHOJIA00PATOPHY 301KHICTH TIO JOCIIKYBaHOMY (haKTOpy.

[lepeBipka MpaBUILHOCTI METOJAUKH MPOBOJMIACS HAa KOHTPOJIbHINA CHPOBATII
«XimiyHUM ~ koHTpodab.  Habip  pearentiB. PiBenb 1» B yMmoBax
BHYTPIIIHHOJA00PATOPHOT 30DKHOCTI 1 BIATBOPIOBAHOCTI. JlJIS  KOHTPOJIBHOI
CUPOBATKHU OJTHUM OTIEPATOPOM-Ta00PaHTOM MPOBEACHO MIICTh CEPil CIOCTEPEIKEHD Y
pi3HHI Yac poOOTH aBTOMAaTUYHOTO OiloxiMiuyHOTO aHam3atopa Express Plus.
[IpoBenena oIiHKa CHCTEMATHYHOI MOXMOKKM Ta PIBHOCTI CEpEIHIX 3HAYEHb 3a
JOTIOMOTOI0  Kputepito  mpuitHaTHOCTI  CT'tofileHTa MoKa3ajga  CTaTUCTUYHY
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HE3HAYMMICTh BIZIMIHHOCTEH y pe3yiIbTaTax BUMIPIB, OTPUMAHUX B P13HUM Yac poOOTH
puiIaay, Mo JOBOJUTH MIPABMIIHHICTh BUKOHAHHS METOUKH 1 HAJIEKHICTh BUOIPOK 10
OJIH1€T TeHEPATbHOT CYKYITHOCTI.

Kpim Toro, Oyna po3paxoBaHa pO3IIMPEHA HEBHU3HAYEHICTH BUMIPIOBAHBb SIK
METpPOJIOTIYHA OIliHKAa MPUAATHOCTI. Pe3ynbTaTu po3paxyHKIiB CBigyaTh, IO B
mianazoni 34,748 Op/n mna  ana"iHaminoTpancdepazu, 49,8+11,5 Op/n  mns
acriapraramiHoTpancdepaszu, 16,4+3,3 MKMOIB/T JJIs 3arajbHOro OUTIpyOiHY Ta
6,5+1,3 MKMOJIB/TT U1l MpsIMOTO OLTIpyOiHY OTpMMaH1 3HAYCHHS MOXHA BBa)KaTH
TOYHHMHU Ta IOCTOBIPHUMH.

Bucnosku. 1. [IpoBeaeni Bamigaiiitai podoTu Aar0Th MOXIMBICTh JlabopaTopii
kiiHiyHO1 miarHoctukn K/ H®aV rapantyBatu HaAilHICT Ta JOCTOBIPHICTH
pe3yabTariB 1adOpaTOpHUX BUMIPIOBAaHb AKTHUBHOCTI acmapariHoBoi (AcAT) Ta
ananiHoBoi (AAT) TpaHcamiHa3, KOHUEHTpAIll 3araJIbHOrO Ta MPSAMOro OLTpyOiHYy.
2. JloBeaeHo, 110 BadijoBaH1 010XIMIYHI METOAUKH MAalOTh poO0OUl XapaKTEPHUCTHKH,
AK1 BIJIMOBIIAIOTh PETJIAMEHTOBAHUM Ta 3a/JI0BOJIBHSIIOTh BCTAHOBJICHUM KPUTEPIsM,
a BUMIPIOBaHHI TapaMeTpH 3a JIONMOMOT'0I0 IIUX METOJAMK BIAMOBIAIOTh HAJIEKHHUM.
3. OuiHka BHYTPILIHBO-TA00PATOPHOI 30DKHOCTI Ta BIATBOPIOBAHOCTI METOAMK
BU3HaueHHs KoHueHTpaiii ACAT, AnAT, 3aranpHOro Ta nNpsMoro OuTipyOiHy BKa3ye Ha
BIJICYTHICTh TpyOMX MOMHIJIOK B poOOTI aHaji3aTopa Ta CTATUCTHYHO BaXIJIMBUX
BIIMIHHOCTEW MIPH NPOBE/ICHI BUMIPIOBAHb.

JOCJIIIKEHHSA E@EKTUBHOCTI HOBOTI'O TI'EJIIO,
O MICTUTb EKCTPAKT KOPU JYBA TA EKCTPAKT AJIOE,
3A YMOB A®TO3HOI'O CTOMATHUTY
Kypenxo /1.C.
HauionansHuil apManieBTUYHUN YHIBEPCUTET,
IHcTUTYT MigBHIIeHHS KBamidikalii cremiamictiB ¢papMairii, XapkiB, YKkpaina
zidikor@gmail.com

Beryn. /lectpykTuBHO-3ananbH1 3axBoproBanHs napoaonty ([13311) (cromatur,
TIHTIBIT Ta MApOJOHTUT) MalTh HAA3BHYANHO IIMPOKE PO3MOBCIOJKCHHS Cepes
HACEeJICHHS, HeTaTUBHO BIUIMBAIOTh HA 3arajbHUN (QYHKITIOHATBHUH Ta IICHXOJIOTYHHHA
CTaH JIFOJMHU Ta € HEJO0OIIHEHOIO TTpobieMoro cydacHoi meauiuuu. J[3311 y 6araTtrox
BUMAJKaX € HEeNepeOOpHOI MPOOIEMOI0 MEIUIIMHM, Ta Yy OUIBIIOCTI BUMAJAKIB
MO3UTHUBHO KOPEIOIOTH 13 XPOHIYHUMH CUCTEMHHMHU MATOJIOT1SIMH.

Ha cborognimmHiii AeHh aKTyaJlbHUM € TIOIIYK HOBUX JIKAPCHKUX 3ac00iB 13
MOJIIMOAAIILHOIO  (DAPMAKOJIOTIYHOKO AKTHUBHICTIO 3 METOK CTBOPEHHS HOBOTO
JKapChKOTO 3aco0y, M0 OyJae YMHUTH OaraTocpsMOBaHy (apMakKoJIOTIUHY Jif0, HE
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OyJle TOKCUYHUM 32 YMOB TPUBAJIOTO 3aCTOCYBaHHS, 13 3pyYHOIO JIIKAPCHKOIO (POPMOI0,
edeKTUBHMIA TIPH JTIKYBaHH1 I€CTPYKTUBHO 3aMaIbHUX 3aXBOPIOBAHb MOPOKHUHU POTA.

Y H®aV mnixg kepiBuuurBom mnpod. XoxienkoBoi H.B. Oyma pospoGiena
TEXHOJIOT1sl HOBOro kom6iHoBanoro JII1 y BUrIsizi reinto 13 pOCIMHHUME €KCTPaKTaMU
JUIA JIIKYBaHHS 3allalbHUX 3aXBOPIOBaHb MAPOJIOHTY Ta CIU30BOI OOOJOHKHU
MOPOKHUHU POTA.

Jlns 3a6e3neyeHHst papMakoIoriyHOro ePeKTy 0 CKIIaay mpenapaTry BBEJICHO
POCIIMHHI eKcTpakTh: cyxuil ekctpakT anoe (CEA) Ta ryctuil eKcTpakT Kopu ayda
('EK 1), po3po0bieHuii Ha Kadeapi TEXHOJIOT] JTiKiB, Ta BIPOBAKEHHUH Y POMHUCIIOBE
BupoOHUITBO Ha [TAT X®D3 «YepBoHa 3ipkay.

Merta gocaigxennsi. MeToro 1aHoi poOOTH € BUBYEHHS BIIMBY HOBOI'O TE€IIO
Ha CTaH CIM30BOi OOOJIOHKM HHKHBOI TyOM Ta $CEH IIypiB B YMOBax
eKCIIEPUMEHTAJILHOTO CTOMATHUTY.

Marepiasm Ta Metrogu. ExcnepuMeHTanbHMI CTOMATUT BIJITBOPIOBAIU
OJIHOPA30BOI0 5-CEKYHIHOIO aIljIiKalli€lo BaTHUM TaMnoHoM 10% po3uuHy HaTpiro
TIAPOKCUTY HA MPUCTIHOK POTOBOI MOPOXKHUHHU MIXK HIKHBOIO TYOOIO Ta Pi3LAMHU
HIKHBOI IIeJend urypiB. EkciepumenT mpoBeneHo Ha 32 nrypax camipsix, macoro 180-
210 r. TBapuHHU, y SKUX BUKIUKAIN CTOMATHT, Oy po3Mo/iieHi Ha 4 rpymu: | rpymna
— IHTAaKTHUH KOHTPOJIb; 2 Tpyla — TBAPUHU 3 BIATBOPEHOI MOJEIUIIO CTOMATUTY —
KOHTPOJIbHA NATOJIOT1A; 3 TpyIla — TBAPUHU 3 MOJICJILHOIO MATOJIOTIEI0, IKUX JIIKYBaIU
HOBHM TeJIeM, 1110 MICTUTh €KCTPAKT KOpH 1y0a Ta eKCTpakT ayoe; 4 rpyna — TBapuHH,
AKUM TPOBOJWIM JIIKYBaHHS TMpenapatoM mopiBHsSHHS Mertporin [lenta renb.
JocmimkyBaHi 3ac00M HAHOCWJIM TBapHHAM Ha ypa)KEHy JUISHKY CIIM30BOI O00JIOHKH
BAaTHUM TaMITOHOM I10 2 pa3u Ha 700y mpotsarom 10 mi0 y BUTIIS/II aruTiKaIlin.

[HTEeHCHUBHICTD 3amajbHOTO MpOILIeCy OIliHIoBaIu Ha 5 Ta 10 100y 3a 3MiHOIO
TaKMX TMOKA3HUKIB SIK JIGMKOIMTH Ta WBHUIKICTH ocigaHHs eputpouutiB (LLIOE).
BuBogunu tBapuH 3 excrnepumeHTy Ha 10 moOy Ta mpoBoaunu 30ip GioMarepiaiy
(kpoB, s3uK) mius Bu3HaueHHs mnokasHukiB cuctemu [TOJI/AOC (karanmaza, TBK-
peaktanTt, BI'). Ctan iMyHHOT cMCTeMH OlliHIOBaJIM 3a TToka3HukoMm L{IK.

[Mcromorivni JOCTIIKEHHS TTPOBOIMIIN 32 YMOB €KCIIEPUMEHTAITLHOTO a(hTO3HOTO
cToMaTuTy y urypiB. O0'€eKTOM TOCTIKEHHS CTalla CIM30Ba 000JI0HKA HUYKHBOT T'yOH 1
acHO 1rypiB. 1o 3aKIHYEHHIO €KCIIEPUMEHTY HMKHIO I'yOy Ta SICHO y LIypiB BCIX Ipym
BUTy4anu, gikcyBau y 10% po3urHi ¢opmaliiny, MPOBOAMIIN MO COUPTaX 3pOCTar0uol
MIITHOCTI, 3ajuBaJii 'y mapadid. 3 OJIOKIB BUTOTOBJSUIA 3pPi3U TOBIIMHOIO 5-6 MKM,
3a0apBIIIOBAIM TEMAaTOKCHIIIHOM Ta €03uHOM. llepersisig MikporpenapariB MPOBOINIH
i1 Mikpockoriom Granum, gororpadyBaHHS MIKPOCKOITIYHHUX 300payKEHb 3/11HCHIOBATH
g poBoro Bigeokameporo Granum DCM 310. ®oTo3HIMKE 00pOOIISIIM Ha KOMIT'FOTEPI
Pentium 2,4GHz 3a nonomororo nporpamu Toup View.
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Pe3yibTaT Ta 00roBopeHHsi. JIikyBaHHS HOBHUM reJleM Ha TJI aQTO3HOTO
€KCIIEPUMEHTAJIbHOTO CTOMATUTY MEPEHIKOKAE PO3BUTKY JI€CTPYKTHUBHO-3aaIbHUX
3MIH y CIM30Bii 00OJIOHII HWXHBOI TYOM Ta siceH y 83,3% miypiB, BHUpa3KOBi
MOIIKOPKEHHS MOBHICTIO 3aro€Hl. Y siCHaX JECTPYKTUBHO-3aMalbHi 3MiHU €MITENIIO 1
BJIACHOI IJIACTMHKH CJIM30BOi OOOJIOHKM TaKOX BIJCYTHI, 200 Maju MicIe He3HA4Hi
3aJUIIKY 3alaIbHOT peakiii cyoemitenianbHo. JIikyBambHUN eeKT HOBOTO Telo Ha
JaHIi eKCIIepUMEHTANIbHIA MOJIENl HE TUIBKM HE MOCTYNaBCs TAKOMY Y Ipernapary
MOPiBHSIHHSA MeTporis JieHTa, a HaBiTh JEIIO MEPEeBUIIyBaB OCTAHHIM.

BucnoBku. [lociimkeno (apmakosoriuay ir0 HoBoro reito. HaneceHHs
HOBOTO TE€JI0 Y JIIKYBaJbHOMY PEXHMI 32 YMOB E€KCHEPUMEHTAIBHOTO aTO3HOTO
CTOMATUTy CHOPUUIO HOpMali3aiii BCIX KIIHIYHUX Ta OlOXIMIYHUX TIOKAa3HUKIB,
3MEHIICHHIO BUPA3HOCTI JECTPYKTHBHO-3alAJbHUX 3MIH Ta OUIBII IIBUIKOMY
3arO€HHIO CJIM30BOi 000JIOHKH MOPOKHUHU POTA.

AHAJII3 CUCTEMATUYHUX OI'JIAAIB ITPO JOBEJIEHI KJITHIYHI
INOKA3AHHA 1JIs1 3BACTOCYBAHHSA BEPAITIAMITY
TrkauoBa O.B., SIkoBjeBa J1.B.
HanionansHuil (hapmManeBTUYHUN YHIBEPCUTET, XapKiB, YKpaiHa
tkachevaov@gmail.com

Beryn. brokartopu kanbiiieBux kanams (BKK) — ne npenapatu, 1o BUSBISIOTh
KOMOIHOBaHy [I110: MiJICUJIIOIOTh CKOPOUYBajbHY (YHKIIIO MioKap/aa 1 BHUSBISIOTH
Ba30IMJISITYIOUMI BIUIMB Ha TOHYC cyauH. Ll edextn 3abe3neuyroTbcs OIHUM
MEXaH13MOM: OJIOKAJIOI0 KaJbII€EBUX KAHATIB, SIKI € CTPYKTYPHUMU €JIEMEHTAMH yCiX
KIITUHHUX MeMmOpaH. IcHye 2 Ttumum uacto BukopuctoByBaHux BKK 3 pizHoro
BUPAXEHICTIO ONUCAHUX BUIIE KIHIYHUX €(eKTiB. OQUH 3 HUX — JUTLAPONIpPUANHU
(amnogunin, henoaumnin, HiGEIUITIH), IEPEBAXKHO 3HIKYIOTh apTepianbHuil TUCK (AT)
3a pPAaXyHOK pO3IIMPEHHS apTepiaibHOTO pycjia 1 NPaKTUYHO HE BUSBISIOTH
KapJ1OMpOTEeKTOpHOI Aii, sika 3abe3neuye iHOTpormHui edekT. [nma rpyma BKK —
HEJUT1APOMIPUIANHA (TUITIa3eM 1 Bepamamis), Kl JOCUTh BHPA3HO BIUIMBAIOTH Ha
M1OKap/1 3a paXyHOK 3HM)KEHHS 4YaCTOTH CEPLIEBUX CKOPOUYEHb Ta 3MEHIIIEHHS IOTpeOu
MiOKap/ia B KUCHI 1 MOPSA 3 ITUM BIUTUBAIOTh HA CYAWHU 1 3HWKYIOTh AT. Bepanaminy
TAPOXJIOPU]T € CEIEKTUBHUM OJIOKAaTOPOM Kajbll€BUX KaHamiB L Tuny | kinacy, YnHUTH
aHTUAHTIHAJIbHY Ta TIOTEH3UBHY Ali. BlIOKye noTeHIiai3anekHi Kajlbli€Bl KaHAIU Ta
MOPYIIY€e HAAXOIHKEHHS 10HIB KaJbI[I0 BCEPEIUHY KIITHH, 30KpeMa KaplI0MIOIUTIB
Ta KJIITUH TIAJCHBKUX M’ SI31B CYJWH, KOHIICHTPAIliS KAJIBIII0 Y KPOBI TIPH IIbOMY HE
3MIHIOETBCA. BUKoprcTaHHS BepamaMily MpH JIIKyBaHHI XBOPUX Ha TIMNEPTOHIYHY
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xBopoOy (I'X) mpotsarom octanHix 20 pp. CTBOPUJIO 3HAYHY KIIIHIYHY 0a3y TaHUX TS
M1TBEP/KEHHS HOoro €(heKTUBHOCTI Ta O€3IeKH.

Meta nocjiigaeHHs1 — aHATI3 CHCTEMAaTHYHUX OTJISIAIB MPO JOBEACHY KIIHIYHOT
edeKTUBHICTh 1 O€3MeKy MpHU 3aCTOCYBaHHI BepanaMidy MpH BY3bKHUX KIIHIYHHX
MOKAa3aHHAX JIJIs 3aCTOCYBaHHS.

Martepiayuu Ta metoau. /[y ananizy KIiHIYHOT €PEeKTUBHOCTI BAKOPHUCTOBYBAIU
CHUCTEMaTU4H1 OIJISIAM, MIPUCBSIYCHI BUBUCHHIO KJIIHIYHOI €()eKTUBHOCTI Beparmamiity
P JIIKYBaHHI CEPIICBO-CYJIMHHUX 3aXBOPIOBAaHb 3 YITKO BU3HAUYCHUMH KITHIYHUMHU
ocoOmmBoCTSIMHU. i1 MOIIYKY [aHUX BHKOPHUCTOBYBaJIM 0a3uW JaHMX JOKa30BOi
meaumman: Cochrane Library, Trip Database, PubMed, Nice, 110 MicTSTh BTOPHHHY
1H(pOpMaIIiFo 3a IEBHUM YITKO CPOPMYIHOBAHUM KITHIYHUM MUTAHHSIM.

PesyabTatn Ta o0OrosoperHnsi. EdekTHBHICTD BepanmaMmiigy AOCHIDKEHA Y
3HAYHIN KUTBKOCTI paHJAOMI30BaHUX KJIIHIYHUX AOCIIKEHb mpoTsiroM 1997-2013 pp.
Ta MpejcTaBiieHa B 0a3ax JOKa30BOI MEIUIIMHM Y BUTJISAAL 7 CUCTEMATUYHUX OTJISIIB
(CO). 3aranpHa KUTBKICTh NaIlieHTiB, BkioueHux B CO, ckiana 6inbiie 20 tuc. ocio.

B mepmomy CO Ta MeTa-aHani3i y MAaIli€HTIB 13 CTaOUIbHOIO CTEHOKAPIEIO,
cepueBumu aputMisimu ta ['X (11 201 margieHT), 110 MaJiv CYyIyTHE 3aXBOPIOBaHHS Ha
pak, BepamaMul HE NPOJEMOHCTPYBaB MiJABUIIEHOIO PU3MKY CMEPTI MOPIBHAHO 3
KOHTPOJIbHUMH TNal[l€EHTaMU, K1 OTPUMYBaJIM aKTHBHI npenapatu ado mianebo (1997).

Meroto npyroro CO 0ys0 mpoBeIeHHs MEeTaaHali3y PI3HUX MOHOTEpaIliid mepoi
JiHIT (aTeHOJION, Bepamamii, CHaJanpwiI, JI3WHONPWII, Hi(peaumiH, aMJIOJMIIiH,
IWITia3eM, KanTompui 1  TiIPOXJIOPOTia3un) Ta (ikcoBaHOi KOMOIHAIIT
aMJIOJIUTIIHY/OeHA3eTPUly Y XBOPUX 3 eceHIialibHOl0 ['X Jerkoro ta cepemHbOoro
crynenst TsokKocTi (1999). 3arampHa KUTBKICTH y4acHUKIB, BkiItoueHux B CO He
3a3HaueHa. Pe3ynpTaTh MeTaaHamizy MoKa3ajH, IO CepeaHE aOCOIIOTHE 3HIKEHHS
niactomyHoro AT micisi MPOBEACHOrO JIIKYBaHHS B MOJIOKEHHI JIEKayd Ha CIIMHI
konuBaiuocs Big 9,7 no 13,3 mm pt. Konm nocnipkenHss Oynu 3BakeH1 3a po3MipoM
BHOIpKH, OyJIO BCTAHOBJICHO, IO aTCHOJIOJI, BepamaMis, JII3HHOIPHII 1 KOMOIHAIlIS
aMJIOIMIIiH/OeHa3epui ToKa3ainyu Oulbuid BIUIMB Ha 3HWkKeHHS AT. 3arambHa
gacToTa mo0iyHuX edekTiB BapiroBaia Bix 12,1% mo 41,8%, npu nboMy y Ji3uHONIPUIIA
OyB HaliHIKYUH TIOKa3HUK, a y Hideauniny — HaiBumuit. Cepen 3arajibHUX MOOIYHUX
edeKTiB OyIM BCTaHOBJIECHI OpaguKapdis, apTepiaibHa rrnoToHis, HyJJ0Ta Ta 3alopHu.

Y tperromy CO OyJi0 BCTAaHOBJIEHO, IO 3aCTOCYBAHHS aHTArOHICTIB KaJbIlIIO
(3327 nami€eHTiB), B TOMY YUCII1 Bepanamiiy MiJ 4yac Kap10XipypriyHoro BTpy4aHHs y
XBOPUX 3HAYHO 3HM3WIO YACTOTy 1H(ApPKTy Miokapja, imemii Ta HaIIlTyHOYKOBOI
taxiaputmii (2003).

VY gerBeptomy CO Oyn0 BCTaHOBJICHO, IO HETIAPOMIPUAMHOBI OJIOKaTOpH
KaJIbII€BUX KaHAIIB — JMJITIa3eM 1 Bepanamiji Oyiu BiporigHO OUTbIl e(peKTHBHUMH B
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MOPIBHSAHHI 3 T1a11e00 a60 JUTOKCHHOM Y 3HIDKEHH1 YaCTOTH IIIYHOUKOBOIT apUTMIi
SK y CIIOKOI, TaK 1 mijJ 4ac (pi3MUYHKMX BMOpaB y Mali€HTIB 3 PiOpUIIsIieto nepeacepanb
(2003). Takum 9rHOM, OYJI0 BCTAHOBJICHO, IO 3aCTOCYBaHHS BEparamiIy JA03BOJISIE
KOHTPOJIIOBATH IITYHOUYKOBHI PUTM Y CIIOKOI 1 pU (H13MUHOMY HaBaHTaKCHHI.

Y m’sromy CO nopiBHIOBaJIM KIIIHIYHY €(DEeKTHBHICTH BEpanaMily Ta aJeHO3UHY
y 692-X maui€eHTiB NpH JiKyBaHHI MapOKCHU3MAJbHOI HAIIUTYHOYKOBOI TaxiKapmii
(2011). BcranomieHo, 10 BepamaMiJl Ta Tpernapar MNOPIBHSAHHSA MaJH IOJI0HY
e(EeKTUBHICTh, ajie¢ aJeHO3MH MaB BHUIIUH DPIBEHb 3arajbHUX IOOIYHUX €(EKTIB
(HymoTa, TIMOTOHIS, 3aMopH), HIXK Bepamamii, a OCTaHHINA BUSBIISIB CTATUCTHYHO
BUIIUI PIBEHD TIMOTOHIT Y XBOPHX.

Y moctomy CO BCTaHOBIICHO, IO y MAIIEHTIB 3 TINEPTOHIYHOIO XBOPOOOIO (4
104 yuacHuKiB) KOMOIHalIA TpaHAOJAIpHII/BepanaMiyl 3abe3nedyBajia Kpamui
KOHTpOJIb AT Ta CIpUATIANBUN PEHONPOTEKTOPHUMA €PEKT, HE 30LTBIITYIOUH MOOIYHUX
edeKTiB (Kalleb Ta 3a10py) y TOPIBHSIHHI 3 BepanaMijioM Ta 3HIKYIOUYH J1aCTOJITYHUMA
AT Ta anbOymiHypito OuIbIe, HIXK JiHie TpaHaoianpuiom (2011).

Y cpeomoMy CO Oylio BCTaHOBIJIEHO, 0 BHYTPIUIHBOKOPOHApPHE BBEICHHS
BepanaMiuly € KOPUCHUM I 3MEHILIEHHS KOPUIOBAaHOTO TPOMOOJI3y mpu 1H(papKTI
MIOKapJa Ta MOKpalleHHs cryneHs nepdysii miokapaa (2013). Bepamamin Takox
3HMKYBaB 30-I€HHUI 1HAEKC PyXy CTIHKM HOPIBHSHO 3 KOHTpoJjeM. buibme Toro,
MpoLeaypa 3MEHIIWIA YacTOTy CEPUO3HUX HECHPUATIUMBUX CEPLEBUX MOMIH Y
MAIIE€HTIB 3 TOCTPUM KOPOHAPHUM CHHIPOMOM ITiJT Yac TOCIiTati3alii.

BucnoBok. Otrxe, 3a manumu cemu CO, mpoaHaji3oBaHUX B 0a3ax J0Ka30BO1
MEJIUIIMHU Ha 3HAYHIN KUIBKOCTI MAIll€EHTIB BCTAHOBJICHO, IO CEJICKTHUBHUM OJIOKATOP
KaJIbLI€BUX KaHAJIIB BepamaMmil BUSIBISIE BUPAKEHY AaHTHUTINEPTEH3UBHY IO,
AHTUAPUTMIYHY [i10, OCOOJIMBO Yy XBOpUX MpU HAAULIYHOUYKOBIM aputmii. Bin
3aTpUMY€E MPOBEACHHS IMITYJIbCY B aTPIOBEHTPUKYJISIPHOMY BY3J, BHACIIIOK 4OrO,
3aJIEKHO BIJl TUILY apUTMIi, BIAHOBIIIOETHCSI CHHYCOBHI PUTM Ta/ab0 HOpMaJi3y€eThCs
4acTOTa CKOPOUYEHb ITUTYHOUKIB.

223



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

BUBYEHHS AHTUEKCYJATUBHOI AKTUBHOCTI
OJIIi HACIHHS BUHOI'PAJTY HA MOJIEJI 'OCTPOI'O
3UMO3AHOBOI'O HABPAKY KIHIIBOK VY LI1YPIB
KpaBuenko B.M., Cenwok 1.B.

Harmionanenuit ¢papmanieBTUYHUN yHIBepcUTET, XapKiB, YKpaiHa

kvn5135@gmail.com

Beryn. BaxnuBy poisib Ha TOYaTKOBIM CTafll 3aMadbHOTO MPOIECY BIAIrPalOTh
OioreHHi amiHu (TICTaMIiH Ta CEPOTOHIH), a TakoX (QakTop Xaremana. ['icramiH,
NMOBIpHO, YUHUTh HaWBUPA3HIIIUI BIUIMB HA CYJIWHHY MPOHUKHICTh CEpel IHIINX
MeziaTopiB. BuBUIbHEHHS ricTaMiHy CYMpPOBOMKYETHCS PO3IIMPEHHSIM apTepion Ta
3BY)KCHHSIM JpIOHMX BeHYJ. [icTaMiH CTHMYJIIOE TaKOX PYXOBY aKTHBHICTh Ta
INPUCKOPIOE TpaHCMEMOpaHHHUM TpPAaHCIOPT, IO CHOPHSE MABUIIEHHIO CYIUHHO-
TKaHUHHOI MPOHUKHOCTI. HacTyNnHO0 JIaHKOIO € aKTUBaLlis KaTiKPEiHIB Ta YTBOPEHHS
KIHIHIB, K1 3HAYHO Ta HA TPUBAIMM Yac MiJIBUIIYIOTh MPOHUKHICTh CYJUHHOT CTIHKH.
[IpoTsiroM HACTYNMHHMX XBWJIMH TOJOBHY POJIb BIIICPAOTh JIMIAHI MEAIaTOpH, SKI
YTBOPIOIOTHCA 3 (HOcGOIIiMmiAiB MOMKOHKEHUX KITHH. CHeKTp JIMJIHUX MEiaTopiB
3aJICKUTh BiJ HUIAXY (PEPMEHTATUBHOIO NEPETBOPEHHS apaxiJIOHOBOi KUCIIOTH, SKa
BUBUIBHSETBCA 3 MeMOpaHHuX ¢ocdommiaiB mia aieo ¢ocdommnazu A2. Ha
LIUKJIOOKCUTE€HA3HOMY ULUIAXY YTBOPIOIOTHCS MPOCTArJIaHJUHHU, MPOCTALMKIIHA Ta
TpoMOOKCaHHu. 3a [ii JINOOKCHI€Ha3W 3 apaxiJlOHOBOI KHUCJIOTHU YTBOPIOIOTHCS
neiikorpuenu (JIT), mepokcuiu Ta riiponepoKCUIN KUPHUX KUCIOT, 110 € NOTYKHUMHU
XEMOTaKCUYHUMH areHTaMHU.

Mertorw aocuaimkeHHss OyJ0 BUBYEHHS BIUIMBY OJii HACIHHS BUHOTpaay Ha
JINOOKCUTeHA3HUH IIISAX MEPEeTBOPEHHS apaxiJIoHOBOI KUCIOTH, SKMM BU3HAYAIHU 32
MOJEIIII0O 3UMO3aHOBOTO HAOpSIKy CTONM y IIypiB, MEXaHI3M PO3BUTKY SIKOTO Ha
paHHIX TEpMIHAX IPOBIIHY poJjb BiairpaoTs JIT.

Marepiaiau Ta Metoau. J{ns mociipKeHHs MpOTU3aNaibHOi 11 Oyna oOpaHa
MOZEJIb EKCYyIAaTHUBHOTO 3alajeHHs KIHIIBOK Yy IIypiB. B dkocTi mnpenapaty
MOpiBHSHHA Oyna oOpaHa oOdimMXoBa OJisg — JIKapChbKUW 3acid, IO TaKoX
BUKOPHUCTOBYETHCS JUTSI TIKYBaHHS 3aMajeHHs MIKipH.

Jocniau Oyno mpoBeneHo Ha 18 O11MX HETIHIMHUX CTaTeBO3PUINX IIypax-CaMIlsiX
macoro 160-180 r. [Timmocniaai TBapuHU OyJIv pO3/IICHI HAa TPU TPYIIH: TIEpIa Tpyma —
KOHTPOJIbHA; TBAPHHAM JIPYTOi TPYNH HAHOCWIIM OJIiI0 HACIHHS BUHOTPALIY, a TPEThOi
— o0ninuxoBy ouio. JlocmiKyBaHy OJIiF0 Ta MpenapaT MOPIBHSIHHS 3aCTOCOBYBAJIH Y
no3i 0,01 mu/cm? Ycim TBapuHaM CyOIUIAHTAPHO IIiJ allOHEBPO3 3aIHBOI KiHIIBKH
RO 0,1 M1 2% cycniensii 3umMo3any. JlocniKyBaHy 0110 Ta Mpenapart MopiBHAHHS
3acTocoByBamu y 1031 0,01 mir/cm?,

BupaszHicTh 3anajabHOro Mpolecy OLIHIOBAIN 3a 30UTBIIEHHSIM 00’ €My ypakKeHOi
KIHIIIBKY, SKUH BUMIPIOBAJIM 110 BBeNeHHs ¢uiororeHy Ta yepe3 30 XB miciis BBEACHHS
(JIOrOoreHHoro areHTy 3a JONOMOror OHKoMeTpa. OLIHIOBaHHS MPOTH3aNabHOT
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aKTUBHOCTI1 TIPOBOJIMJIN Y TIEP10]I MAaKCUMAJILHOTO PO3BUTKY 3alajibHOI peakilii (uepe3
30 xB micns BBeneHHs (piororeny). Lle mo3Bossie 3p0OUTH IPUITYIIIEHHS TIPO XapaKTep
Ta BUPA3HICTh BIUIMBY JIOCIIKYBaHOi 0J1ii Ha yTBopeHHs JIT.

[IpoTu3ananbHy aKTHBHICTh BHpPaXKaJd y BIJCOTKaX Ta PO3pPaxOBYBaIM 3a
HACTYITHOIO ()OPMYIIOI0:

Miocn. X 100
A=100% - —— , ne
M.

A — mpoTu3anaibHa aKTUBHICTb, %;
M. — cepenHs pi3HULA y Maci HAOPSKIIOl Ta 3I0POBOI KiHIIIBKM KOHTPOJIBHOI TPYIIH,
Mjiocn. — CEpEHS PI3HULA Y Maci HAOPSKIIOL Ta 3I0POBOI KIHIIIBKH Y TOCITIII.

Pe3yabTaTu Ta 00roBopenHnsi. ExciepuMenTanbHi AaHi (Tadn. 1) cBigyate, mo

B YMOBax 3MMO3aHOBOT'O 3alaJIeHHS OJis HACIHHA BUHOIpaay IpH MICLEBOMY

3aCTOCYBaHHI BUSIBIISIE BUPA3HY MPOTU3ANaIbHy aKTUBHICTh, 3MEHILYIOUH HAOPSK Ha

33,3%, Ta He MOCTYNAaEThCA IpenapaTy NOPiBHIHHS OOIIMUXO0BIM 0111 (TpoTU3anaibHa
aKTUBHICTH CKjanana 24,2%).

Tabnuys 1

BmunB o111 HaClHHS BUHOTPAly Ha €KCYyIaTUBHY (pa3y 3ananeHHs
B YMOBaxX 3UMM03aHOBOT0 HAOPSAKY KIHIIIBKH Yy HIypiB (n = 6)

YMoBU fociiay AV, yM. ox. ITA, %
KonTtponbsHa narosoris 19,80+1,46 -
Outist HACIHHS BUHOTPAY 13,20+1,32* 33,3
OO0mnuxoBa ois 15,00+£0,84* 24,2

[TpumiTtku:

AV — pi3HHLA MK 00’ €MOM KiHIIIBKH J0 TOYATKY A0CIiAy Ta yepe3 30 XB Mmiciis BBEIEHHS 3MMO3aHYy;
ITA — npoTu3ananbHa aKTUBHICTB;

* — po301XKHICTb JOCTOBIPHA BITHOCHO KOHTPOJIBHOT maroJorii, p < 0,05;

N — KUIBKICTh TBAPHH y TPYII.

Binomo, 1110 Ha paHHIX eTanax pPO3BUTKY 3MMO3aHOBOrO 3alaJIeHHsI MPOBIIHY
pouib BigirpatoTs JIT, 1m0 q103B0sIsIE 3p0OUTH MPUITYIIIEHHS TTPO AHTHIIIMOOKCUTEHA3HI
BJIACTHBOCTI KOMILIEKCY O10JI0TTYHO aKTUBHUX CHOJYK, SIKI MICTSTBHCS B OJIii HACIHHSA
BUHOTPAy.

BucHoBku. TakuM 4nHOM, 3a pe3yJIbTaTaMH €KCIEPUMEHTAIbHUX JOCIIIKEHb
3 BUBUCHHS aHTHEKCYJTATUBHUX BIACTUBOCTEH OJIii HACIHHS BUHOTPATy JOBEICHO, 110
JOCIKyBaHa CyOCTaHIisl BUSBIIsIE BUpa3Hy MPUTHIUYIOUY /1110 Ha yTBopeHHs JIT, sika
MepPEeBUIIyBaJIa 110 MpernapaTy MOPiBHSIHHSA — OOJIMTUXOBY OJIIO.
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BUBYEHHS BILVIMBY TPUBAJIOI'O BBEJAEHHSA JIOPATAJUHY HA
BIOXIMIYHI ITIOKA3ZHUKU KPOBI CTATEBOHE3PLJIUX LIIYPIB
Ha6oxka O.1., ITacunuyk L.I.

Harmionanenuit ¢papmarnieBTUYHHUN yHIBepcUTeT, XapKiB, YKpaiHa
olganaboka2012@gmail.com

Beryn. Ha cporogni, 3rigHO 3 eMiAEMIOJNIOTIYHHUMH JaHUMH BCecBITHBOI
oprasizaiii OXOpPOHM 3JIOpOB’S,  aJiepriuHi 3aXBOPIOBAHHSA 3aliMalOTh OJHE 3
IOPOBITHUX MICI[b Y CTPYKTYpl 3axBOPIOBAHOCTI ITCJIS CEPLEBO-CYIMHHUX Ta
OHKOJIOTTYHUX 3aXBOproBaHb. [lopsn 13 1M, JaHI HAyKOBHUX JHKepell CB1IYaTh, IO
OpPOTATOM OCTaHHIX POKIB Yy CBITI CIIOCTEPIraeTbcsi TEHACHINS [0 3HAYHOTO
3pOCTaHHs aJeprivyHOl MAaToJOrli, pI3HOMAHITHUX MPOSBIB aJepriyHUX pEaKkUid Ta
ICHy€e TMPOrHo3, IO JaHa TMarojoris 1o cepeauHu XXI CTOMITTS CcTaHe
HalmomupeHimow cepea JgwoAcTtBa. KiiHiuHI  (QopMU  ajnepriyHOro reHesy
HaJ[3BUYANHO pi3HOMaHITHI. Taka MOIMUPEHICTh aJepriuHUX 3aXBOPIOBAaHb 301JIBIITYE
MOMUT HA aHTUTICTaMIiHHI JiKapchKi 3acobu (JI3), siki 3aliMarOTh OJUH 13 BaXKIMBUX
CErMEHTIB (papManieBTUYHOTO pUHKY. OTKe, aKTyaJIbHUM [TOCTA€ MTUTAHHS HAJIEXKHOTO
3aCTOCYBaHHS TpoTHaiepriyHux JI3, OCKUIBKM JOBEACHO, IO  OiIBIIICTh
KCEHOO10THKIB 3/1aTHI BUKJIMKATH YPAKECHHSI IEYIHKH. SIK MOKa3ye KIlHIYHA TPAKTHKA,
KUIBKICTh JIIKAPCHKUX YPAKEHb MEYIHKH 30LIBIIYETHCA NapajiebHO 30UIBLIEHHIO
CBITOBOTO (papMalieBTUYHOTO pUHKY. [ €MaTOTOKCHYHI peakiii BUSBISIOTHCS Y HOBUX
JI3, sixi 3’ ABIAIOTHCSA Ha (papManieBTUYHOMY PUHKY. Tomy (hapMaiieBTHYHA OMiKa €
BaroMHUM IHCTPYMEHTOM LIOJIO iX MOMEpeKEHHS Y MallOyTHEOMY.

Metoro pociigxeHHss OyJ0 BHBYUUTU BIUIMB TPHUBAIOrO (AECSITUAECHHOTO)
OJIOKYBaHHsSI PpELENTOPIB TicTaMiHy Yy (I310JOTIYHUX YMOBaX Ha CTPYKTYpHY
oprasizailiro e4iHKUA — ocepeika MeTadoi3alii KCeHOO10THKIB.

Marepiaau Ta mMeroam. [[ns BiATBOPEHHS JIKAPCHKOIO YpPaKEHHS MEUIHKU
3aCTOCOBYBAJIM aHTUTicTaMiHHUE nipenapart Jloparanun («Jlopatagun» cupor, 5 Mr/5
M, 90, TOB «JIKII «®apmaneBtuuna ¢adbpuka», M. Xutomup). Jlopataaun
BUKOpHUCTOBYBaM y 1031 0,15 Mr/kr, sika BiAMOBiae TepaneBTHUHIA MaKCUMAaIbHIN
n000BIN 031 JJIS AUTHHH Ta PO3PaxOBaHa 3 BHUKOPHUCTAHHSIM KOHCTAHTH BHUIOBOI
gytauBocTi (FO.b. PuGomomnes, 1979). ¥V TkaHWHI TEYIHKM BH3HAYaJIUd BMICT
BTOPUHHUX TPOAYKTIB mnepekucHoro okucHenHs mimiaiB (IIOJI) — TBK-P, piBenb
BiIHOBJIeHOTO TiTyTaTioHy (BI') Ta akTuBHICTH Karajmazu. 3 METOIO OIIHKH OajaHCy
OKHCHO-BITHOBJIIOBAJILHMX TIPOIIECIB po3paxoByBaiu KkoedimieHT red/ox-0anmaHcy
(Kred/ox). OrtpumaHni ekcnepuMeHTalbHI JaHi OOpoOJsuId THapamMeTpUYHUMU
(H’romena-Keiinca) ta nemapamerpuunuM (Mana-YiTHi) MeromamMu BapiaiiiHOi
CTaTUCTUKU 3a JIOTIOMOTOI0 TIaKeTy CTaTUCTUYHUX mporpam «Statistica 6.0y,
BIJIMIHHOCT] BBa)KaJIM CTaTUCTUYHO 3HauymuMu mipu p<0,05. Jlocniayu mpoBOIUIHCE
3TiHO 3 «3araJlbHUMU €TUYHUMH TIPUHIIUIIAMH €KCTIEpUMEHTIB Ha TBapuHax» (Kuis,
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2001), 1m0 y3ro/uKyHThCS 3 TOJOXKCHHAMHU «CBpPOMEHChKOT KOHBEHIIT MO 3aXHCTy
XpeOeTHUX TBapHH, SIKUX BUKOPHUCTOBYIOTH ISl €KCIIEPUMEHTAIBLHUX Ta HAYKOBHUX
uinei» (CrpacOypr, 1986 p. 31 3minamu, 1998 p.).

Pe3yabTaTu Ta 00roBopeHHs. BiAnoBiAHO A0 OTPUMAHUX JAaHUX MOMEPETHIX
nocCiKeHb, yBeaeHHs Jloparaaunay y 1031 0,15 MI/Kr BUKIUKAIO CTIKE TOCHICHHS
IT1OJI, macmiakoM yoro Oyna nabimizaiis KJIITUHHHUX MEMOpaH Ta BUBLIBHEHHS 3 HUX
MapKepHUX (EPMEHTIB, Y PE3yabTaTi 40ro (POPMYETHCS MPOSBICHHS ITUTOTOKCUYHOT
Aii mpenapary Ta, OB S3aHOMY 3 IIUM, MOPYIICHHS CUHTETHYHOI QyHKIi oprany. ¥
CHUPOBATII KPOBI IIYPiB CIIOCTEPIrajIu MiABUIIESHH aKTUBHOCTI MapKepHUX (hepPMEHTIB
mutonizy — AJIT — vHa 69% (p<0,05) i ACT — na 52% (p<0,05). ITopsix i3 1uMm,
PEECTPYBAIM 3POCTaHHS BMICTY XoJsiectepoity Ha 68% (p<0,05), cedoBunu — Ha 60%
(p<0,05), 6inipyoiny — Ha 74% (p<0,05), myny cepeanix momuekyn Ha 18% (p<0,05),
nigBuIeHHs akTuBHOCTI JI® — Ha 50% (p<0,05) BiTHOCHO IHTAKTHOTO KOHTPOJIIO, IO
CBITYUTh TIPO TIOPYIICHHS JI€TOKCUKALIMHOI (yHKIII TEYIHKKM Ta HasBHICTh
€HJIOTeHHO1 1HTOKCHUKaIlil. B eKCriepuMeHTi TakoK OyJl0 BCTAHOBJIEHO, IO y MEUIHII
IypiB 3 TPyou KOHTPOJBHOI MATOJIOTii BiIOyBajoCs MOPYIICHHS OKHCHO-
B1JIHOBJTIOBAJILHUX MPOIIECiB, HA 110 BKazye niasuieHHs ThK-P y 2.3 pasu (p<0,05),
3HIDKCHHS aKTUBHOCTI Kartajnasu Ta piBHa BI' Ha 30% (p<0,05). [TigBumenss red/ox-
koedirienty 10 3,8 mMATBEPIKYE PO3BUTOK AUCOATAHCY OKHCHO-BIJTHOBIIIOBAJIbLHUX
MpOLIECIB Yy MEYIHII TBApUH BHACHAOK yBeneHHs Jlopataguny. Takum 4uHOM,
mjoJieHHe, mpotsroM 10 110 BBEIEHHS CTAaTEBOHE3PUIMM IIypaM aHTUTICTaMiHHOTO
npenapaty JloparaauHy, MpU3BOIUIIO A0 PO3BUTKY Y IMEUIHIN HU3KH O10XIMIYHUX 3MiH,
BUHHMKHEHHS SKUX IOB’s3aHO fK 13 Oyokanoro HI-rictTamiHOBUX peuenTtopiB, TaK 1
JECTPYKTUBHOIO JII€I0 peaKTUBHUX MeTaboiTiB Jloparaguny.

BucHoBku. 3’4c0oBaHO, 10 TpUBAIMK (HecsaTuaeHHUN) BB JlopaTtaguny y
1031 0,15 Mr/Kr, €KBIBaJICHT SIKOi € TEPANEeBTUYHO MaKCUMAJIBHOIO JOOOBOIO /103010
JUIST  TUTUHU, Ha CTPYKTYPHO-(PYHKIIIOHAJIBHHM CTaH BHYTPINIHIX OpPraHiB
CTaTeBOHE3P1IMX (BIKOM | MiCsIIb) IIyPiB, BUKIUKAE JOCTOBIPHI MOPYIIEHHS OajIaHCy
[TOJI/AOC (TBK-P, karanasa, BI, p<0,05).
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BIIJIUB XIHOKAPBY, I'IPOXJIOPTIABUAY TA EHAJIAIIPUJIY HA
BMICT HUPKYJIIOIOYUX IMYHHUX KOMIIJIEKCIB Y CHPOBATLI
KPOBI H1YPIB 31 CHOHTAHHOIO APTEPIAJIBHOIO TINIEPTEH3ICIO
'Ha6oka O.1., 2Boponina-Ty3oscbkux 10.B., *Kap 0.0.
'HamionansHuii papManeBTHIHMI yHIBEpCUTET, XapKiB, YKpaina
>TOB «Immnepa I'pangicy», YepHiris, Ykpaina
3®OI1 «Kap Onexcangpa Onexcanapisaa», Xapkis, Ykpaina
olganaboka2012@gmail.com

Beryn. OcranHiM 9acoMm JIOBEICHO, IO y MIJBUIIEHHI apTepiaIbHOTO THCKY
BKJIMBY POJIb BiAIrparoTh MupKymorodi imyHH1 komruiekcu (L{IK). Hakonmmaennst [{IK
B IUPKYJSAIMIMHOMY PYCJi MPU3BOAUTH IO iX OCa/PKCHHS B TKaHWHAX, a 1€, Y CBOIO
4yepry, BHUKJIMKAa€ MOPYIICHHS MIKPOLMPKYJALIl, HOPMaJIbHOIO (DYHKIIOHYBaHHS
TKaHUH 1 OpraHiB Ta ix momko KeHHs. 3natHicTh L{IK dikcyBaTucs Ha engoTenmii
CyIIMH TPU3BOJAUTH JO AaKTUBAIll IMyHOKOMIETEHTHUX KIITUH (Makpodaris,
Heutpodumi, T-aiMGbONUTIB) Ta BHUKIUMKAE TOPYIICHHS OagaHCy MDK TaKUMH
KOHCTPIKTOPHUMH MOJIEKYJIaMU, K €HAOTETIH, Ta PEeNakCylouuMH (QpaKkTopamH,
takumMu Kk NO 1 mpocTanukiid, y Oik nepmux. lle nmpu3BoguTh A0 MiABUIICHHS
CYJIMHHOI TPOHUKHOCTI Ta PO3BUTKY apTeplalIbHOI TIEPTEH3II.

Mera nociizKeHHsI — BHBYEHHS BIUIMBY XIHOKapOy, TIApOXJOpTiazuay 1
eHananpuiy Ha BmicT L{IK y cupoBarii KpoBi 1IypiB 31 CIIOHTAaHHOIO apTePIAIbHOIO
TINePTEeH3IEI0.

Marepianu Tta metroau. [IpoBeneHO MOCTITKEHHS aHTUTINEPTEH3UBHOI il
cyOcraHIii-nmigepa XiHOKapOy Ha CIIOHTAHHO TINEPTEH3WBHUX IIypax-CaMIfaX JiHI
SHR, npun6anux y I «/1ani-2001». ¥ kposi SHR mocmimkysanu Bmict LIK 3
BUKOpPUCTAaHHAM HaOopy BupoOHuuTBa «®DumiciT-giarHoctukay (Ykpaina). O0’ekTu
JOCJIIDKEHHS: 3pa3okK 1 — mochiKyBaHa cyocTaHIis XiHOKapO y 1031 10 Mr/kr, 3pa3ok
2 — TabneTku eHamy, siki MicTaTh 5 Mmr eHamanpmiry («KPKAy», Crnosenis, cepis:
NJ6884); 3pa3ok 3 — TabneTKu TInoTiazuiy, Kl MICTATh 25 MT TIAPOXJIOPTiazumy
(«Xinoin», YropumwmHa, cepis AV012). Jlo excriepuMeHTanbHUX Tpyn BimiOpano 32
nrypiB-camiriB. ['pynu copmMoBaHo miissxoMm panpomizaiii. Bukopucrano meron
MiHIMi3allii PI3HHUII 32 MACOIO TUIa (MDKTPYIIOBI Ta BHYTPIITHROTPYIOBI BIIMIHHOCTI
Macu Tina He nepesuiyBaiu 10% B ycix rpynax). Bik TBapun cknaB 7,5-8,0 micsi.
JIJist KOHTPOJIIO 3a TinepTeH31€10 0y BUKOPUCTAaHI HOPMOTEH3UBHI TBAPUHHU TAKOTO
K BiKy). OTpUMaHi eKClIepUMEHTAaJIbHI JJaH1 00poOisui napamerpuunumu (H romena-
Ketinca) Ta nenapamerpuunum (Mana-YiTHi) MeTomaMu BapiarliiHOT CTaTHCTHKHU 3a
JIOTIOMOTOI0 TIAKeTy CTAaTUCTUYHHMX Tporpam «Statistica 6.0», BIAMIHHOCTI BBa)aJH
cTatucTUYHO 3Hauymumu tipu p<0,05. Jlocaiau mpoOBOAMIKCH 3T1THO 3 «3aralbHUMH
€TUYHUMH TPUHIIUIIAMU  eKCrepuMeHTIiB Ha TBapuHax» (Kuis, 2001), 1o
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Y3TOKYIOTBCSL 3 IMOJIOKEHHAMH «EBpONENCHhKOI KOHBEHIIT MO 3aXUCTy XpeOeTHUX
TBAapUH, SKUX BHUKOPUCTOBYIOTH JJIsi EKCHEPUMEHTAJIbHMX Ta HAYKOBHUX IIUIEH»
(Ctpacoypr, 1986 p. 31 sminamu, 1998 p.).

Pe3yabTaTi Ta 00roBopeHHsi. BinnoBiAHO 10 OTPUMAaHUX JIaHUX, Y CHPOBATII
kpoBi SHR cnoctepiranu cratuctuuHo 3Hauyiie miasumieHHs sMicty LIK y 2,3 pasu
(p<0,05), moO CcBiMYUTH TPO AaKTUBAIIO MPOIECIB HecHnenu(igHOro IMYHHOTO
3anajeHHs. BBenaeHHs XiHOKapOy mpotsroM 7 ai6 cripusiiio 3HmkeHHIO BMicTy LIK y
kpoBl SHR. EdexTuBHICTH AOCHIIHKYBaHOI peyoBHMHU Oyjia Ha PiBHI MpenapariB
MOPIBHSHHS — CHAJANPIITY Ta T1APOXIOPTIa3UIY.

BucnosBku. Ha 1711 yBenenus xinokapOy y 1031 10 mr/kr npotsirom 7 116 y SHR
noctoBipHO (p<0,05) 3MeHITyBaBCS BMICT IHUPKYIIOIOYUX IMYHHHX KOMILJICKCIB, IO
BKa3ye Ha MPUTHIYEHHS HECTIEUU((DIUHOTO 3aMmaICHHS.

KLEBSIELLA OXYTOCA: OCOBJIMBOCTI AHTUBIOTUKOTEPATII
Timenko LIO., ®inimonosa H.I., Ay6inina H.B., {ly6inina 1O.B.
HanionansHuil (hapmManeBTUYHUN YHIBEPCUTET, XapKiB, YKpaiHa
microbiology@nuph.edu.ua

Beryn. YV CBITI TOCUTh NOIIMPEHUMHU € 3aXBOPIOBAHHS, BUKIMKAHI YMOBHO-
NaTOreHHUMH MikpoopraHizmamu, cepen sikux Klebsiella 3aiimae mposinne micie. 3a
JaHUMU M1DKHApOJAHOTO KOHTPECy 3 HO30KOMIaJIbHUX 1H(EKIII# MUTOMa Bara Kieocien
MIPY BHYTPIIIHBOJIKAPHIHUX 1HEKIAX 3pIiC Bl CIOpaAUYHUX BUMANKIB B 50-1 poKH
20-ro cropiuus 10 14,5% Bij yci€el KUTBKOCTI MIMUTAILHUX 1H(EKIIIH B Hatill poku. [Ipu
YoMy 3a PIBHEM JIETaJIbHOCTI KiIeOCienbo3Ha 1H(EKIlIsS 3aiiMae y HOBOHAPOKEHUX
ApyTe Miclie TicIis 3aXBOPIOBaHb, BUKIMKaHKX Pseudomonas aeruginosa.

HaiiGinpin BakiuBe KiliHiuHe 3HaueHHs MaroTh Klebsiella pneumoniae ta
Klebsiella oxytoca. IIi OakTepii BHKIMKAIOTh 3alajcHHS JICTCHIB, 3amajbHi
3aXBOPIOBAHHS CEYOBUBIIHUX IIISAX1B, MCHIHTITH, KOH'FOHKTHBITH, KMIITKOBI 1H(PEKITIT,
CEICUC, HeXUTH Ta 1H. [Ipu ypaskeHH1 TpaBHOT CUCTEMH JIFOJIMHU BUHUKAIOTh CHTEPUTH
a00 EHTEPOKOJIITH 3 BAXKKUM TIepedirom.

Ocob6nmuBot0 TIPOOIEMOIO  ChOTOJIeHHS € (OpPMYBaHHS BHCOKOTO PiBHSA
aHTUO10TUKOPE3UCTEHTHOCTI CEepell YMOBHO-TIATOTEHHHUX OakTepiil, y TOMy 4MCII
BHCOKa CTIHKICTh 10 aHTHOI0THKIB okpemux mTami Kl. pneumoniae ta Kl. oxytoca.

Mera npocaimkennsi. IIpoananizyBatu piBeHb KOJMBAHHS YYyTJIMBOCTI Ta
oco0arBOCTI opMyBaHHS CTilKOCTI 10 aHTHOIoTHKOTEpamii y Klebsiella oxytoca.

Marepianu Ta Meroau. AHami3 HAYKOBOI JITEpaTypw B Tally3i MEIUIIMHHU,
KJIIHIYHOT MiKpoOioJorii Ta (hapMakoiorii.
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Pe3ysabTaTu Ta 00roBOopeHHsi. AHTHOI0THK-acollIiOBaHa Jliapesl 3aJIUIIAEThCS
HEBUPIMICHOIO MPOOIEMOI0 CcydacHOT MeauIuHu. KpiMm i110maTuyHOi aHTUOHWOTHK-
acoliiioBaHoi Jiapei Bce UYaCTIIIe PEECTPYIOThCS 3aXBOPIOBAHHS, BHUKIMKaHI
UTOTOKCHH-TIpoyKytounmu mrtamamu Klebsiella oxytoca. Kniniuni nposiBu 1iei
1H(eK1ii BapiloI0Th Bl BIAHOCHO HEBAXKKOI Jiapei 6€3 03HaK TeMOKOJITY 0 BaXKKOTO
aHTHO10THK-aCCOIMHOBAHOTO TEMOPAriYHOTO KOJITY 3 TEPEBAKHUM YPaKeHHSIM
npaBoi TMOJOBUHU TOBCTOI KHUIIKA 3 BHUCOKOI TMOIIMPEHICTIO CTIMKOCTI [0
UNPOGIOKCAIIMHY, TETPAIMKIIHK, TeHTaMIIHWHY, aMiKaluHy 1 TpiMeronpimy /
cylib(pameToKcazomy.

Bimomoi memmunoro mpoOiemoro K. oxytoca € He TiNBKM CTIMKICTBH 10
aHTIOIOTHKIB, a W 3HA4YHI KOJMBAaHHA YYTJIMBOCTI Yy PI3HHX 130JATIiB. Tak, B
nocmimkerni M.Y. Alikhani i ciBast. Kl. 0xytoca BusiBuiacs 4y TiauBa 0 aMiKaliHy,
epTaneHemMy, iMmineHeMy 1 Mmeporienemy (97,5, 97,5, 92,5 1 90% BignosigHo). Cepenus
YyTIAuBICTh 70 1edanocnopuHiB (nedenimy, nedoTakcumy, nedrazigiMy i
nedrpuakcony) cknama 72%. bymno pocmimkeno, mo 12 (85,7%) mramiB, ski
MPOIYKYIOTh [-JlakTama3u PO3IMIMPEHOTO CHEKTPY Ail, CTiMKI A0 uedTasuaumy
(MIHIMaJpHA NPUTHIYYIOYH KOHLIEHTpalisa > 32 MKr / Mi1). Brcoka cTiiKiCTh BUsIBIIEHA
TaKOX 10710 aMOKCIIILTIHY (85%), amminuiiny (80%).

Bunineni mramu Kl. 0xytoca moka3zanu CTIMKICTh 0 3 Ki1aciB aHTIO10THKIB: [3-
JaKTaMiB, aMIHOTJIIKO3H/IIB 1 XIHOJIOHIB. Y ULIJIOMY IITaMU HPOSBHIA MHOXUHHY
JKApChKY CTIAKICTb.

B ocrtanni poku critikicts i30ssTiB Kl. 0xytoca mo nedanocmnopunis 3- i 4-ro
MOKOJIIHb TOMIMPUIIUCS MO BChOMY CBITYy. Lli 1301aTH mpoayKyroTh [-1akTamasu
PO3IIMPEHOTO CHEKTPY M1i, sIKi, B CBOI Yepry, MalOTh MHOXXHWHHY CTIHKICTh [0
¢dTopxiHosoHiB 1 amiHormiko3uaiB. Kpim Ttoro, y KI. oxytoca imenTudikoBani
KapOaneHeMasu.

HemonaBHo Oyio mociimkeno, mo Ouibimicth 3 50 i3omsatiB Kl oxytoca Oyima
CTiika a0 Tpumeronpumy / cynbhamerokcazony 1 TeTpamukiiny (50 1 40%
BIIMOBIIHO), TIpH 1boMy 45 (90%) Oynu CHOPUNHSATIAWBI SK 10 MiNepauuiiny /
Tazo0aKTamy, TaK 1 10 aMiKanuHy. BUsSBIeHO TaKoX pe3UCTEHTHICTH 10 e Ta3uIuMy
(28%), nedpermmy (20%), nedorakcumy (28%), Huminenemy (18%), meponeHemy
(14%), uepoxcutuny (26%), rearamiuuny (16%) 1 munpodaokcanuxy.

BcTaHOBIIEHO TaKOX HAasBHICTH 3B'A3KY MIDXK CTIHKICTIO O aHTUOIOTHKIB 1
npoaykuiero Tokcuny. B po6oti M.Y. Alikhani 1 cmiBaBt. II’sth (12%) 3 copoka
130JIbOBaHUX MITaMIB MOKa3aJId aKTUBHICTh LIUTOTOKCHHY HmK4e 30% pyHHyBaHHS
KynpTypu kmituH. J[Banaamsats (30%) mtamiB TOKa3aiw TOMIPHY aKTHBHICTH
UTOTOKCUHY - MK 30 1 59%, 1 nBanusate tpu (58%) mrama mpoaeMOHCTPYBAIH
aKTUBHICTh IUTOTOKCUHY 60% 1 Bule. Maiixe Bci 130JIITH 3 IOMIPHOIO Ta BUCOKOIO
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AKTUBHICTIO IIUTOTOKCUHY OYyJIM CTIHKI 0 aMITIIIUWIIHY, aMIIIWIHY / cylIb0aKkTamy,
nedoTtakcumy, edrasigimMy, TUIpodIOKCaUHY, TUKAPIMIIHY 1 TeHTaMiluay. OaHak
130JISITU 3 HU3BKOIO AKTHUBHICTIO ITUTOTOKCHHY OyJM CTIHKiI O HEBETUKOI KIIBKOCTI
aHTUOIOTHKIB,  BKIIOYAIOYM  aMITIOWIIH,  aMOKCHITWIH 1  TUKAPIUJUIHH.
[Mutorokcnunicth Kl. oXytoca Oyia Bume B TuTs4iil momysiii (10 15 pokis).

BucHoBku. Takum yrHOM, cTilikicth Kl. 0Xytoca 1o aHTHO10THKIB, 1110 MalOTh
Iy’Ke IIUPOKE 3aCTOCYBAaHHA B pEalbHIM MpakKTHUlll, CTBOPIOE MEPEIYMOBH IOJ0
dhopMyBaHHS HaJIMIPHOI IIUIBHOCTI MOMYJIALIl TaKMX IITaMiB B yMOBax IUCO103HOT
peakiiii B TOpPIBHSAHHI 31 CTaHOM ¢€y0io3y. A BHSBJICHHUM B3a€EMO3B'SI30K MIXK
dbopMyBaHHSIM CTIMKOCTI 0 aHTHOIOTHKIB 1 aKTHBHOIO MPOAYKIIEI0 ITUTOTOKCHUHY
PO3KpUBAE I11€ OAMH MEXaHI3M peaizallii 1aTOr€HHOTO MOTEHIlaTy TAKUMU IITaMaMHu.
Lle#i MexaHi3M acorliroeThes 3 HassBHICTIO y Kl. 0Xytoca Bcix reHiB aaresii i OLIBIIO0
IUTOTOKCUYHICTIO, IO MOBMHHO OyTM  BpaxoBaHO NpH  IPU3HAYEHHI
XIM1OTEpaneBTUYHHUX 3aCO01B.

BUBUYEHHS NPOTUNTYXJIMHHUX BJIACTUBOCTEM
JEKTHUHIB OMEJIH B1JIOI (VISCUM ALBUM)
Ky3neunona B.1O., KpaBuenko B.M., Cenwok I.B.
HanionansHuil hapmManeBTUYHUN YHIBEPCUTET, XapKiB, YKpaiHa
Kuznetsova.victoria@ukr.net

Beryn. Cepen pi3HOMaHITHHX 3aC001B, 110 BUKOPUCTOBYIOTHCS Y JIIKAPCHKIM
aNbTEPHATUBHIN Teparii OHKOJOTIYHUX 3aXBOPIOBAaHb, 0COOJIUBY yBary mpuBepTac psia
Mpenaparis, 10 MaIOTh CTIMKUANA MOMUT MPOTATOM JIE€CSITHIIIT, IO TETEPIITHBOTO Yacy
IIMPOKO 3aCTOCOBYIOTHCS JUISI JIIKYBaHHS paKy, aje, TUM HE MEHII, He YBIHIIN 10
uKCIIa KOHBEHI[iAbHUX JiKapchKuX 3aco6iB (JI3). IMoBipHO, 116 06YMOBIEHO PSIOM
(daxrtopiB. Ilo-nepiie, 11 npenapatd NPUPOJHOTO MOXOKEHHS, MAIOTh CKJIQTHUN
KOMIO3UIIMHUK CKIaja 1, SK HACHIJIOK, iX BaXKO CTaHIapTHU3yBaTH. [X akTHBHICTH i
TOKCUYHICTh 3aJICKUTh BIJ] TEXHOJOTIi OTPUMAHHS BHXIJHOT CUPOBUHM, TEXHOJOTI]
MPUTOTYBaHHS JIKapCchkuX (opm pisHuMU BupoOHukamu. l[lo-mpyre, mpoTsrom
TPUBAJIOTO 4Yacy CHOpPOOW EKCIEPUMEHTAIbHO OOTPYHTYBATH MPOTHITYXJIHHHY
aKTUBHICTh TaKWUX INpenapariB, SK MpaBuio, OyJlId HE HAATO MEPEKOHJIUBHUMH.
Mo>kJIMBO, 10 O TaKUX MpenapaTiB B3arajili HE MOXYTb PO3IJISAATHCS CTaHIAPTHI
MO/IeJIl CKPUHIHTY PEYOBUH Ha MPOTUIYXJIMHHY aKTUBHICTb, IK1 3CTOCOBYIOTHCS IIPU
BUBYCHHI KJIACHYHUX MPOTUITYXJIMHHUX TpenapartiB. Ciij 101aTH, M0 MEXaHI3MH il
[IUX TIPeTapaTiB 3IMIIAIKICS TPUBAJIMN Yac HEBIJJOMUMHU, TaK SIK y TOW 4ac HAIBHUMH
MeTogaMu ix OyJ0 HEMOXXJIMBO BCTAaHOBUTH. SIK HACHIIOK, HE TMPOBOIMIHUCS
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MacITaOHI KJIIHIYHI BUTPOOYBaHHS, SIK1 3 TOCTATHIM CTYIIEHEM BIIEBHEHOCT1 MOTJIH O
H1ITBEPAUTH 200 BIIXUIUTH JOIIIBHICTh MPAKTUYHOTO 3aCTOCYBAHHS ITUX MperapaTiB
JUTSI JTIKYBaHHST OHKOJIOTTYHUX XBOPHX.

Cutyanist moyana 3miHoBatucsa B octanHl 10-15 pokiB. 3acTocyBaHHS HOBHX
METOMIB  MOJICKYJIIPHO-010JIOTIYHUX  JTOCTIPKEHb  JTO3BOJIMJIO  BHSIBUTH  JESKi
0CcOoOIMBOCTI Jii psAay MpenapariB JIKapChKOi aJbTepHATUBHOI Tepamii paky, fKi, sK
BUSBWIIOCS, Oarato y YoMy CX03i 3 JII€I0 Cy4aCHUX TapreTHHUX Mpernaparis.

Bnanocs BcTaHOBUTH (DITOXIMIYHMEM CKJIaJ IUX KOMIUICKCHHX IIperaparis,
BUJIUTUTU HAHO1IBIIT aKTUBHI CKJIQJIOBI, III0 BUSIBJISIOTH HAMOUIBIIHMI POTUITYXJIMHHUI
edekT. I, HapemTi, pO3BUTOK TEHHOI 1HXEHEepii Ta MEAWYHOI XiMil HaJaao 3MOTY
BUJIUIUTH «YUCTI» CIOIYKH, IO JI03BOJISIE OTPUMYBATH CTaHAAPTU30BaHI MpemnapaTu
JU1s1 BCEOIYHOTO €KCIIEPUMEHTAILHOTO Ta KJIIHIYHOTO BUBUCHHS.

Cepen Takux 3aco0iB JIKapChKOI albTEPHATUBHOIL Tepallii paKy CJiiJl 3a3HaYUTH
npernapard, ojepxani 3 pociawHM omenu Oinoi (Viscum album L.) y Burmsami
€KCTPaKTIB, iX OKPEMHUX KOMIIOHEHTIB (JIEKTHH, arrjlOTUHIH), & OCTAHHIM 4YacoM Y
BUTJISII peKOMOIHAHTHOTO Tipenapary. EkcTpakTu oMmenu 31aBHa (TTOHA]T TTIBCTOITTS)
BUKOPUCTOBYIOTHCA B allbTEpHATUBHIN Tepamii, 0COOJMBO y TaKUX KpaiHax 3axiaHoi
€ponu, sk lseinapis, Himeyunna, @panuis, ABcTpis.

AHani3 JiTepaTypHUX JaHUX CBIIYUTH IO y KpaiHax €Bponu il y AaHUH Yac 110
40% XBOpHUX 3JIOSKICHUMHU MyXJMHAMU HAa TOMY YM 1HUOIOMY €Talll 3aXBOPIOBAHHS
3BEPTAIOTHCS J0 MPenapariB oMesu O110i.

OTxe, MONIYK albTEPHATUBHOI Teparnii OHKOJOTIYHUX 3aXBOPIOBaHb Ha OCHOBI
pociuuHux JI3 BKpali aKkTyaqbHUI Ta HaNpaBJICHUM HA BUPIIMIEHHS MHUTAaHb
(hapMaKOKOpEKIIii 3a3Ha4Y€HOT PO3MOBCIOKEHOT IMaTOOTi.

Mertoro 10c/1iIzKeHHs CTaB aHaJI13 HAKOMUYEHUX HAYKOBUX JaHUX II0J0 PI3HUX
JI3 3 omenu 01101, SIKI MOTEHUIHHO MOXYTh CTaTH OCHOBOIO JUISI CTBOPEHHSI HOBOIO
€(EeKTUBHOTO MPOTUITYXJIMHHOTO TIpemapary.

Marepiasim Ta  MeTOoaM. MartepiasioM  JOCHIDKEHHS  CIyTyBaju
EKCIIEpUMEHTAJIbHI Ta KJIIHIYHI HAYKOBI CTaTTl 3 aHTJIOMOBHUX MEIMYHHUX >KYpHAIIB.
JIJist AOCSTHEHHSI TIOCTABJICHOI METH OYyJTW BUKOPHCTaHI METOAHM AUCKYPCHBHOTO,
TEKCTOBOTO Ta MOPIBHSILHOTO aHATI3Y.

Pesynbratn Ta oOroBopenHs. Owmena Oula BIJHOCUTBCA JI0 POIY
HaIBIApa3uTaApHUX POCIHH, YABIsAE€ COOOI0 HEBEIMKHI YarapHWK abo TpaBy, IO
pocTe Ha rinkax aepeB. OMena napazurye Ha JUCTIHUX (1yO0, 0IyHs, rpyliia, TOMNOMb,
KJICH) 1 XBOWHMX (SJTUIL, COCHa, MoJpwHa) nepeBax. Jlnms mpuroryBanus JI3
BUKOPUCTOBYIOTBCS €KCTPAKTH, SIKI OTPUMYIOTh 3 MOJIOAMX TUIOK 1 Jmcts. Crin
3a3HAYMUTH, 10 Y CTAPOJABHIX KEIbTIB OMeJa BBaXKaaacs CBAMIEHHOK POCIMHOIO.
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VY 1981 pomi H. Franza nmoBigoMuB 1po BUIIJICHHS 3 €KCTPAKTy OMEJIHU JICKTUHA
ML-I, saxuii 3 TOrO Yacy cTaB pO3TJIAIATHCS SIK OCHOBHA JIIF0Ya PEUYOBUHA €KCTPAKTIB
omenu Oinoi. JIGKTHHM - 1€ IIUPOKO TOUIMPEHI y MPHUPOAI POCIHHHI OLIKH, SKi
crenu(iqHO 1 3BOPOTHO 3B’SI3yIOTh (PYHKIIIOHAIBHI TPYNU BYTJIEBOAIB Yy CKJIajl
TJIIKOMPOTEiHIB 1 TAIKOMIMIIIB KIITUHHUX MEMOpPaH, y TOMY YUCII MyXJIUHHUX KIITHH.
JlexTHM oMenu 01101 BIIHOCSTHCS O POCIMHHUX OLIKiB, IHAKTUBATOPiB pudocom II
tuny. Jlektuaun omenu Oimoi (Viscum lectin) mamekaTh 10 MIATPYIH TOKCHYHHX
1HaKTUBATOPIB PUOOCOM MOpPSAJ 3 PHUIIMHOM, aOpieHOM, BOJIKE31HOM. [ mposiBu
IIUTOTOKCUYHOI  Jii  JIeKTUHIB oMenu  (IHAYKIUi  amomTo3y), TOOTO  JIs
MIPOTUITYXJIMHHOTO €(heKTy, HeoOXiHa K €H3eMaTUYHUI JIAHIIOT A, TaK 1 31aTHICTh
JaHIora B 3B’sA3yBaTHCs 3 BYIJ€BOAAaMU. 3/IAaTHICTh JIEKTUHIB 1HAYKYBAaTH amomnTo3
Jana MiACTaBY JJisli BUCYHEHHS TINMOTE3H, 3TIAHO 3 SIKOK €HJAOTEHHI JIEKTUHU €
(LITOreHeTUYHO PaHHIM MEXaHI3MOM JIJIs eTiMIHALIl 3 OpraHi3My KJIITHH 31 3MIHEHOIO
CTPYKTYpOIO BYTJIEBOJIB Yy KIITHHHIA MemOpani. 3HaueHHs JekTuHa ML-1 B
O10JIOTIYHIM aKTHBHOCTI TpenapariB OMEJIM BCTAHOBJICHA y JocCigax in Vvivo 3
ounmieHuM ML-Il. [loBeneHo, mo y pe3ynbTaTi BBEACHHS OYMILEHOTO JIEKTHHY
KpOJIMKaM, Y KpOBI TBapUH JIOCTOBIPHO 30UTbIIY€ETHCS IMTOTOKCUYHICTh HATypaJIbHUX
KUIEpIB, 3pOCTa€ KUIBKICTb KPYIHHUX TPAHYJISAPHUX JIMQPOLMTIB, MOCHIIOETHCA
(arouMTapHa aKTUBHICTh TPAHYJIOLMTIB. AHAJIOTI4HI 3MIHU CIIOCTEPITAIHCS Y XBOPUX
Ha paK MOJIOYHOI 3aJ03H, SIKI OTPUMYBAJIU JIIKYBaHHS €KCTpakToM omenu Outoi. L1
pe3ysbTaTH  PO3IIHIOIOTHCA SIK  €KCHEpPUMEHTalbHE MIATBEP/UKEHHS 3B S3KY
IMyHOMO/TYJIFOIOYO] Jii €KCTPAKTY 3 HASIBHICTIO Y HhOMY JIeKTHHY ML-I.

OkpiM JIGKTHHIB EKCTPaKTH OMENd 01701 MICTATh BICKOTOKCHH, IEITHIN
KyrraTa, momicaxapuau, ajakaiaoiad, BICIMH 1 BE3IKJI, aje iX pojib y O10JOTI4HUX
edekTax eKCTpakTiB omenu Oinoi mie HeBuBYeHI. 3 moyatky 2000-x pokiB i
OPAKTUYHOTO  3aCTOCYBaHHS 1 JOCHIDKEHHS  BHUKOPHCTOBYIOTh  EKCTPAKTH,
CTaHAAPTHU30BaH1 3a 3MICTOM JIEKTHUHIB. Y €BpOI MPOTITOM Mail’ke CEMH JECITHIIITH
JUISL  OHKOJIOTIYHMX XBOPUX 1 TMPAKTUKYIOUMX JIKapiB CTaB MOMYJISIPHUAN
3amaTeHTOBaHMWM mpenapar Ickamop, o ysaBisie co000 pepMEeHTOBaHHM, OTPUMAaHUN
3a CIIEIIAIBHOIO TEXHOJIOTIEI0 BOJAHHUM €KCTPAKT 3 JTUCTSI OMENH O17101.

Momudikamisimu Ickamopa € mpemnapatu Ickamop QU, sikuii CTBOPHOETHCS
nUIsIXoM (epMeHTallii BOJHOTO €KCTPAaKTy OMENH, 110 pocTe Ha ay0i, Ickagop M,
CHUPOBHUHOIO JIS SIKOTO CIIY)KUTh oMeJia Oisia, 3pocTatoua Ha sioinyHsx, Ickagop P, 1o
TOTYETHCSI 3 OMEJH, 1110 POCTE Ha COCHI, IcKkamop A € eKCTpakToM oMenu 01101 , sKa
napasutye Ha suil. Bimznadaerncs, mo npenapatu Ickagopa, oTpumadi 3 pi3HOI
CUPOBUHHU, MOXYTh BIIPI3HATUCS 32 IMYHOMOAYNIIOIOYOI 1 MPOTUITYXJIMHHOIO
akTuBHICTIO. [IOpIBHSUIBHI JOCHIKEHHSI IMUTOTOKCUYHOCTI PI3HUX EKCTPAKTIB Ha
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KJIITHHAX PaKy CEYOBOro MiXypa 1 paKy MOJIOYHOT 3271031 BUSBWIIM 3HAYH1 BIIMIHHOCTI
B iX aKTMBHOCTI y 3aJIe)KHOCTI B1JI JiepeBa-rocroaaps.

[IpoTHITyXJIMHHI BIACTUBOCTI JICKTUHIB OMEIU JTOCIIKeHI B yMoBax N VItro i
IN Vivo, mpu4oMy B OCTAaHHBLOMY BHUIIAJKy BUKOPHUCTOBYBAIHCS Pi3HI NUISIXHA BBEICHHS
npemnapariB, sIK CACTeMHI (AMIKIPHO, BHYTPIITHFOBEHHO, IIEPOPATHHO), TaK 1 MICIEBI
(iHTpaTyMOpalbHO, IHTpanepeToHeanbHo). JlocmimkeHas In Vitro mpoBouucs 3
BUKOPHUCTAHHSAM PI3HOMAHITHUX KIITHHHUX JIHIM NyXJIWUH JIOJUHK (MeJIaHOMa,
MHOXXHHHA MI€JIOMa, PaK TOBCTOI KHUIIKH, MyXJIMHU [EHTPAIbHOI HEPBOBOI CUCTEMH,
paKk MOJIOYHOI 3aJI03H, pak MEpeaAMIXypoBOi 3a703HU, paKk MaTKH, APIOHOKIITUHHUHN 1
HEAPIOHOKIIITUHHUN paK JETKOro, TemaToleNioIpHUi pak, pak CEeuYoBOr0 MiXypa,
370SIKICHI  JTIM(OMHU, TOCTPHH JIeHKO03). 3HA4HEe YHCIO JOCTDKEHb IN  Vitro
BUKOHYBAJIOCSl HAa CTaHJIAPTHUX MyXJIMHHUX KIITUHHUX JIIHISAX (MenaHoma B16, pak
toBcToi kumku COLO, pak momounoi 3a103u MAXE401LL, enigepmanbanii pak 4253,
HELA, MILT-4, MEM-223 ta i1.). Ha yciX BUBUCHHX MOJIECIISIX BUSBIICHO J0303aJIC)KHE
MpUTHIYEHHS Tpodidepariii MyXJIUHHUX KIITUH, Yy 0aratboxX JOCIIKEHHSIX IO
MOETHYETHCS 3 MOSBOIO O3HAK, SIKI BKA3YIOTh Ha 1HAYKIIIO alloNTo3y y MyXJIUHHUX
KiniTuHax. Ha 6 pi3HUX JHISX KJIITHH MHOXHWHHOI MI1€JOMH JIIOJIMHHM TOKa3aHo, 110
€KCTPaKT OMeJH 01101 1Hr10ye npomQepaliio KIITHH YCIX JiHIH 1 301IbIIYy€e KUIBKICTh
ANONTHYHUX KIITUH. [IUTOTOKCHYHA aKTUBHICTh €KCTPAKTIB OMEIU OUION BUSBICHA
Ha KJIITHHAX MyXJIUH MO3Ky. Ha 4 niHisx Meayui001acToOMU JITel BUABIICHO, IO Mij
BIUTMBOM IIMX TPEMAapaTiB 3HMKYETHCS MITOXOHJIpiajbHA aKTUBHICTh 1 TTOCHITIOETHCS
amonTo3 MyXJMHHUX KIITUH. [IopiBHAHHS § THUITIB €KCTPAKTIB, TPUMAHUX 3 OMEIH, 110
pOCTE Ha PI3HUX JIEpEBaXx, MOKA3aJ10, 10 YC1 eKCTPAKTH J1I0Th HA KIITHHU yCiX 4 JTHIH,
ajyie BUPKEHICTh e(PeKTy KOopesroBalia 3 BMICTOM Y HUX JIGKTHHIB.

VY OUIBIIOCTI BUMIAJKIB TOCTIIKEHHS PI3HUX €KCTPAKTIB OMeNU 017101 IoKasao,
[0 IMTOTOKCHYHA aKTHUBHICThH MpenapaTiB JOCUTh KOpPEIoBala 3 BMICTOM Yy HHX
nextuHy ML-1, xoua € naHi, 10 BKa3yt0Th Ha MOXJIMBY POJIb Y IIbOMY €(DEKTI 1 IHIIUX
JIEKTUHIB OMEJIH O1J10i.

JocmimkeHnst iN VIVO pOBOAMIIMCS SK Ha IMyXJMHHAX MOJCISX MyXJIMH PI3HUX
IITaMiB, TaK 1 Ha KceHorpadTax MyXJIMH JFOAWHA, TPAHCIUIAHTOBAHUX IMyHOIe(DIIIUTHIM
mumam. Pe3ynbraTi OUIBLIIOCTI E€KCHEPUMEHTIB BKa3ylOTh HAa HAasBHICTb 1CTOTHOI
MPOTUIYXJIMHHOI aKTUBHOCTI y TMpenapariB omend. 3adikcoBaHl ePeKTH BKIIOYAIH
rajJbMyBaHHSI POCTY IyXJIMH, X 9aCTKOBY a00 MOBHY perpecito, MPOJOBKEHHS JKUTTS
OHKOXBOpPHUX TMIiIOCIITHUX TBapWH. EKCIIEpUMEHTH Ha MyXJIMHAX BUKOHYBAJIHCS Ha
pI3HUX MyXJIMHHUX mTamax (Mmemanoma B16, pax momouHoi 3ano3u BT474, roctpuii
mimdoomactamii seriko3 NALV-6, pak ToBcToi kutikun COLO, HeXOMKKIHCHKI JTiMpoMU
NMR, L5178Y-ML25, pak seunukiB SOT3, capkomu RAW-117D, L1). OgHopaszose
BHYTPIIIHHOOYEPEBUHHE BBEACHHSA OJHOTO 3 TpemnapariB ekcrpakty omenu (Isorel)
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MMUILIAM 3 IEPEBUTOO METAHOMOIO B 6F () iprBOINIIO 10 3MEHIIIEHHS PO3MIpIB Ty XJIMHU
Ha TJII YUCJIEHHUX BOTHMII HEKPO3y 3 CYIYTHIMU 3alajlbHUMH PEAKLIIMH HaBKOJIO
MyXJIMHHOT TKaHUHU. [[poTUIyXSTMHHA [Tis TperapaTiB OMENN MOKE MPOSBIIATUCS SIK TIPH
CHCTEMHOMY, TaK 1 MPH MICIIEBOMY BE/ICHHI, IPU IIbOMY MiCIIeBE BBEJICHHS BBaXKAIOTh
epeKkTuBHIMM. B [KOCTI 0Ka3y HaBOIAThCA PE3yIbTaTH EKCIEPHUMEHTIB, B SIKUX
MUILIAM 3 TPAHCIUIAHTOBAaHWMHU B OOWBAa CTErHa KJIITUHAMHM PaKy MOJIOYHOI 3aJI03H
BBOAMIIH [sorel miamkipHO B OAHY KIHIIBKY JUCTAJIBHIIIE 3a MyXJIKMHY. BigmiueHo 3HauHe
YIOBUIBHEHHSI POCTY MyXJMHH, a Yy JAEKUIbKOX TBAapHUH Maibke IIOBHA perpecis
NATOJIOTIYHOTO MPOIECY KIHIBIN. Y MyXJWHI, 0 POCTe Ha MPOTHJICKHIA KIHIIBII,
TaKOX PEECTPYBABCA MPOTUTYXJIMHHUHN €(DEKT, aje iICTOTHO CIaOKIMIuii.

BucHoBkHu. 3HayHa KUIBKICTh XBOPUX Ha OHKOJIOTIYHI 3aXBOPIOBaHHS, SKi
OTPUMYIOTh XIMIOTEpaIliio, HE I0CATAI0Th HOBHOLIIHHOTO PE3YJIbTATY JIIKYBaHHS, Ta HE
OTPUMYIOTh Oa)kaHOi TpuBajoi pemicii. Y ToOM ke dYac TpaAulliiHE JIIKyBaHHS,
0COOJIMBO HOBITHIMM CY4YacCHMMHU IIpenapaTaMd JOCTaTHbO HenemieBe. Tomy
3aCTOCYBaHHA 3acO0IB allbTEPHATUBHOI Teparii Ha OCHOBI CYOCTaHIIl pPOCIMHHOTO
MOXOJ/IKEHHSI € TMEepPCHEKTUBHUM HANpSMKOM Y peani3amii Ji€BUX NPUHOMIB NpU
JIKYBaHHI OHKOJIOTIYHMX TATOJIOTiM. 3BUYailHO, HpHU LBOMY HEOOXIJTHO YITKO
BIJIOKDEMUTH TMIpenapaTd aJbTEpHATUBHOI Tepamii, i SKUX € HayKoBl Ta
eKCIIEpUMEHTAaJIbHI JaHl 100 TEPareBTUYHOTO BIUIMBY Ha MyXJIHMHHHWNA TpoIEC, a
TaKOK KIIIHIYHI B1ZIOMOCTI IPO MOXIJIUBICTh OTPUMAaHHS IO3UTHBHOI AUHAMIKH Y
XBOPUX, Bl «IIIapiaTaHCBKUX» 1 «3HAXApChKUX» CMOCOOIB JIIKyBaHHS paKy, sKi
HEJIOIMYCTUMI Y MEJIMYHOMY CITIBTOBAPHUCTBI.
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SCREENING STUDY ON ANTIOXIDIZING PROPERTIES OF EXTRACTS
OF AERIAL PART OF BUPLEURUM AUREUM, HILL-GROWING
SALTWORT HERB, FUMARIA SCHLEICHERI
AND CYNARA SCOLYMUS IN VITRO
!Naboka O.I., 2Glushchenko A.V., *Filimonov 1.0.

!National University of Pharmacy, Kharkiv, Ukraine
?Kharkiv Medical academy of postgraduate education, Kharkiv, Ukraine
3Kharkiv regional department military service of law and order, Kharkiv, Ukraine
olganaboka2012@gmail.com

Introduction. In this work an oxidative state of blood serum and cytosol of rats
liver has been studied in vitro through tetrachlormetane injection, and also influence of
addition of herbal extracts of erial part of Bupleurum Aureum, Hill-Growing Saltwort
Herb, Fumaria Schleicheri and Cynara scolymus on its rates. The data which have been
obtained reveal that on condition of an oxidative stress development the herbal extracts
injection in advance improves substantially oxidative state of examined objects. It was
recorded, that all explored herbal extracts in vitro show antioxidative properties.

Materials and Methods. Antioxidizing properties of extracts in vitro have been
studied on samples of spontaneous and ascorbate-induced Lipid peroxidation in rat
liver homogenate. Numbers of extracts added to the incubative environment, have been
calculated on basis of dose, that were more effective in prior researches (0.1 mg/g of
liver). As comparative preparation a-tocopherol were used in dosage of 50 mg/kg,
because it is a vigorous lipophilic antioxidant.

Results and Discussion. According to research results in incubation of liver's
homogenate in buffered solution at temperature 37°C sizable accumulation of
thiobarbituric acid-reactants was shown, that indicates intensive progress of the lipid
peroxidation processes. Storage of thiobarbituric acid-reactants was more evidential
after ascorbate addition in incubative environment as high-powered inductor of
nonenzymatic lipid peroxidation. Thus, velocity of thiobarbituric acid-reactants
storage in spontaneous LP during first 20 minutes of incubation equals 0.47 nM/I per 1
minute, in ascorbate-inductive LP — 0.57 nM/I per a minute. The obtained data indicate
capacity of experimental herbal extracts to block lipid peroxidation processes already
for the first minutes after beginning of incubation. Evidently, it's connects with presence
of polyphenoles which are part of composition of experimental herbal extracts. It is
known that polyphenoles exactly are capable to couple active oxid metabolites, that are
lipid peroxidation inductors at an early stages. Capacity of experimental extracts to
inhibited ascorbate-inductive lipid peroxidation may be connected with coupling of
Ferrum ions by poliphenoles, needed for induction of lipid peroxidation by ascorbate.
On addition of extracts of Bupleurum Aureum and hill-growing Saltwort herb to
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incubative environment we have registered less expressed TBB-reactants comparing to
trials, to which extracts of Fumaria Schleicheri and Cynara Scolymus have been added.
Conclusions. Herbal extracts of Bupleurum Aureum, hill-growing Saltwort
herb, Fumaria Schleicheri and Cynara Scolymus may effectively block both,
spontaneous and ascorbate-inductive activation of processes of lipid peroxidation in
vitro, that is proved by their antioxidizing activity. There was founded that extracts of
Bupleurum Aureum and hill-growing Saltwort herb have the most expressed activity.

OITOXIMIYHE TA ®PAPMAKOJIOTTYHE JOCIIXXEHHSA

MOJICAXAPHJHOT'O KOMILJIEKCY BATHA 3BUYAMHOI'O

Yup T.B., Komicapenko M.A., MacJioB O.10., Jlenuuk JI.B., ToamavoBa K.C.
HanionansHuit hapmaneBTUYHUN YHIBEPCUTET, XapKiB, YKpaiHa
upyrtaras@gmail.com

Beryn. PocnunH1 Jikapebki 3aco0M BOJIOMIIOTH YEProl0 IepeBar mnepes ix
CUHTETUYHUMH aHAJIOTaMHU, CEPEJl SIKUX - HU3bKa TOKCUYHICTh, TOCTYTIOBE IOCSTHEHHS
(dhapMakoIoriyHoro edekTy Ta KoMIuiekcHa mis. OTxe, BUAUICHHS Ta JTOCIIIKEHHS
POCIMHHUX KOMILUIEKCIB 010JI0TTYHO aKTUBHUX PEUOBHH € aKTyaJIbHUM 3aBIaHHSIM MIPU
MOIIYKY Ta CTBOPEHHI HOBHUX JIIKAPCHKUX 3ac001B. O/HI€I0 3 TEPCHIEKTUBHUX POCIUH
U Jochi/pkeHHs € marond Ledum palustre, ski 31aBHAa BHUKOPHUCTOBYIOTBCS Y
HapOJHIN MEIUIIMHI K CHa3MOJIITUYHUMI, CEUOTTHHUM, TOTOTIHHUH, N1e31H(PIKYIOUHii,
MpoTHU3aNadbHUI, 3aCMOKIIMBUN Ta MPOTHUKALUILOBUI 3acid. JIeTki crosyku miei
pociuHU € J00pe BHUBUYCHUMH, TOMY aKTyaJlbHO OYyJO JOCTIIUTH  CKJIaJ
nomicaxapuanoro komimiekcy (ITCK) pociauau ta papmakoioriuny Aito.

Mera. Meroto Hamoi pob6oTu OyJI0 BHUBYEHHS XIMIYHOTO  CKJIaIy
noJjricaxapuaHoro Komiuiekcy maroniB Ledum palustre Ta Bu3HaueHHs HOTro
MpoTHU3aNaIBHOI [ii.

Marepiaiu ta meronm. s Buauienna [ICK otpumyBany BOAHHMI €KCTpakT
MaroHiB 0ar’a 3BHMYAHOIO JI0 SKOTO JOJaBalld TPOEKPATHY KUIbKICTh 96% eTaHomy.
Ocan, 1110 yTBOprOBaBcs LIEHTpU(PyTryBasid, TpoMUBaIH 96% €TaHOJIOM Ta BUCYIITYBAJIH.
AHani3 AKICHOTO CKJIaJy MOHOIYKpIB MPOBOJMIIM METOJIOM MaIepoBoi XpoMarorpadii
B CUCTE€MI PO3YMHHUKIB H-OyTaHOJ - OI[TOBA KUCIIOTA - Boja (4: 1: 2) miciis KUCIOTHOTO
T1APOJII3Yy 3 JOCTOBIPHUMH 3pa3kaMHu MOHOIYKPiB. BHU3HaueHHs KUIBKICHOTO BMICTY
MOHOIIYKPIB MICISL TIAPOMi3y TPOBOJWIN CIHEKTPOPOTOMETPUIHUM METOJIOM 3
J0JIABaHHSIM IMIKPUHOBOI KUCIIOTH MPHU JOBXKHUHI XBWI 463 HM B nepepaxyHKy Ha D-
rioko3y. IlpoTu3ananbHy akTUBHICTh BUBYAJIM HA MOJENI KApareHIHOBOTO HAOPSKY
nanu 1rypiB. [ICK BBoauIM BHYTPIiIIHBONILTYHKOBO ¥ A03ax 50 ta 100 mr/kr. B sxocti
npenapaTy NOPIBHSIHHS BUKOPUCTOBYBaIM JUKiIo(iHaK.
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Pesyabtatn Ta obroBopenns. Buxin IICK 3 maroniB OarHa 3BHYaiiHOTO
cranoBuB  2,60+0,07%. Merogom TIIX B mojicaxapugHOMy  KOMILIEKCI
ineaTudikoBano D-rmioko3y, D-ramakrosy, L-pamuo3y Ta L-apabino3y. Bwict
MoHoIykpiB micas rigponizy B IICK B mepepaxynky Ha D-ramakto3y cTaHOBHB
67,1842,32%. Jlocmimkenns npotu3ananbHoi nii [ICK mokaszamo makcuMambHUN
anTHekcynaTuBHui eQext 84,18+2,32 % y nopiBHSAHHI 3 KOHTpOJIeM y 1031 50 MI/KT.

BucnoBkn. ®itoximiune ta hapmakosoriune gocmimkents [ICK 3 maronis Ledum
palustre Bka3yroTh Ha EPCIICKTUBHICTD ITLOT0 KOMILIECKCY Ta MiITBEP/KYIOTh MOYKITUBICTD
CTBOPCHHS HOBHX TPEMAapaTiB 3 MPOTH3AMAILHO0 aKTUBHICTIO Ha HOTO OCHOBI.

BUBUEHHS AHTUEKCYJJATUBHOI AKTUBHOCTI
OJIII HACIHHSI BUHOT'PAJTY HA MOJIEJI 'OCTPOI'O
KAPAT'EHIHOBOI'O HABPSKY KIHIHIBOK Y LI{YPIB
Cenmwok 1.B., Tkauenko O.B.

HanionansHuil (hapmManeBTUYHUN YHIBEPCUTET, XapKiB, YKpaiHa
citochrom@gmail.com

Beryn. [TouaTkoBUM eTanoM 3amaibHOTO MPOLECY € MEAIaTOpHA PEaKIis, sSKa
MOB’SI3aHAa 3 BHUBUIBHEHHSAM HECHEUM(IUHUX Mpo3analbHUX MENIaTopiB, O SKUX
COpsIMOBaHa Ha 3MIHU MIKPOLMPKYJISTOPHOIO pycia, MIrpamilo JEHKOUUTIB Ta ix
XEMOTAKCHC y BOTHUIIE 3alaJIeHHs. 3aJeXKHO BiJ JpKepena, MeaiaTOpH 3allajieHHs
pO3AUISIIOT, Ha MiciieBi (OlOreHH1 aMiHM, MPOCTArJaHAWHM, JEHKOTPIEHH) Ta
MeJIlaToOpH, 1110 HAIXOATh 3 KPoBi (KiHIHH, (haKTOpH 3ropTaHHs KpoBi Ta (PiOpHUHOIMTI3Y,
KOMIIOHEHTH CHUCTEMH KOMIUIEMEHTY). [IpoTAroM HacTyNHUX XBHWJIMH T'OJOBHY POJIb
BIIICPAlOTh JIMIAHI MEAIaTOpH, AKlI YTBOPIOIOTHCSA 3 (HochomimiaAiB MOMIKOIKEHUX
kniTuH. CHeKTp JMiAHUX MEIaToOpiB 3aJIeKUTh Bl NUIIXY (EepMEHTATUBHOIO
MEePETBOPEHHSI  apaxiJJOHOBOI KHUCJIOTHU, SIKa BHUBUIBHIETHCS 3 MEMOpaHHUX
dochommimie ma giero  pochominazu A2. Ha NOHKIOOKCHT€HAa3HOMY MIISAXY
YTBOPIOIOTHCS MPOCTArJIaHNHU, TPOCTAUKIIIHU Ta TPOMOOKCAHH.

[Ipocrarnanavau  AiFOTH SIK CHHEPTICTM 1HIIMX MENIaTOPIB  3amajeHHs
(ricramiHy Ta KiHIHIB), HiABUUIYIOTh MPOHUKHICTh CYJAMHHOI CTIHKH, MPU3BOIATH Y
CTaH TIMEePUYyTIMBOCTI CCHCOPHI MENTHACPTiYHI HEPBOBI BOJIOKHA, 1110 BUKJIUKAE O1JTb,
Ta 3a OCEPETHULITBOM CEHCOPHUX HEMPOMENTUIIB IHAYKYIOTh 3alalibHy PEaKIito.

MeTtoro aociigzkeHHsi OyJ0 BHUBUCHHS AHTHEKCYJATHBHOI aKTHMBHOCTI OJIii
HACIHHSI BUHOTPAly B YMOBaxX rOCTPOrO aCENTUYHOIO 3allajeHHs KIHI[IBKHU y LIypIB,
BUKJIMKAHOTO KapareHiHoM, Y MEXaH13MaxX pO3BUTKY SKOTO MPOBIIHY POJb BIAITPAIOTh
MPOCTArJaHINHA Ta KaJIEKPETH-KIHIHOBA CUCTEMA.

Marepiasau Ta Mmetoau. [y ominku mpoTU3ananbHOi Aii Oyna oOpaHa Moiehb
€KCYJaTUBHOTO 3amajieHHd KIHIIBOK y 1IypiB. Bubip MozgenbHOi marosorii OyB
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00YMOBJICHHH THM, 1110 JIO CKJIaay OJI1i HACIHHS BUHOTPAy BXOASATh HEHACHYEH1 )KUPHI
KHUCIIOTA Ta KOMIUIEKC aHTHOKCHJAAHTIB (TOJIOBHUM YMHOM TOKO(epoau). B sxocti
npenapary MopiBHsIHHs Oyia oOpaHa oOJIINMMX0OBa OIS JIKAPChKUM 3aci0, 10 TaKOX
BUKOPUCTOBYETHCS JIJIS JTIKYBAHHS 3aMlaICHHS IIKIPH.

Jocninu 6ymno mpoBeAeHo Ha 18 OUTHX HeMHIMHUX CTaTEBO3PLIHNX IIypax-CaMIIsixX
macoro 160-180 r. N'octpuii kapareHIHOBUU HAOPSK BUKIUKAIW y IIYPiB IUISIXOM
CyOIUTaHTapHOTO BBEJCHHS IIiJ amoHeBpo3 3amHboi KiHMiBku 0,1 M 1 % poszunny
kapareHiny. [lignociinHi TBapuHU Oyau pO3AUIECHI HA TPU €KCIIEPUMEHTAIBHI TPYIIH.
TBapuH nepioi (KOHTPOJIbHOT) TPYNHU HE JIIKyBaiu. TBapuHAM APYroi Ipynu Mmicis
BBEJCHHS (DIIOTOTCHY HAHOCWIIM OJIiF0 HACIiHHS BHUHOTPAAy, a TPEThOi — Mpernapar
MOPIBHSHHS OOJINMUXOBY 0JIit0. JloCiKyBaHy CyOCTaHIIIO Ta MpernapaTr nopiBHSHHS
3acTocoByBaiu y 103i 0,01 mir/cm?,

BHCHOBOK IpO BUPA3HICTh 3alaJIbHOT peakiiii B JOCIIgax Ha IIypax poOwu 3a
30LIBIIIEHHAM 00’€MY ypaKeHOiI KIHI[IBKH, KU BU3HAYAJIMA B YMOBHUX OJMHHIISX 3a
JOTIOMOT'OK0 MEXaHIYHOTO OHKOMETpY 3a 3axap’eBcbkuM A. C. Ha TpeTiil TroauHi
EKCIIEPUMEHTY (MOMEHT MAaKCUMAJIBHOTO PO3BUTKY 3aMajbHOI peaKilii).

[IpoTu3ananbHy akTUBHICTh BU3HAYAIM 32 CTYNEHEM 3MEHIIEHHS HaOpsKy y
mignocaiHux TBapuH (%) 3a popmyiioro:

Vi -V,
A=——x100%, e
Vi
Vk — cepeniHs pi3HULA B 00'eM1 HAOPSIKIIOI 1 HEHAOPSIKIIOT KIHIIIBKHA Y KOHTPOII;
V—cepenHs pi3HULA B 00'eMi HAOPSIKIIOT 1 HEHAOPSIKIIOT KIHIIIBKY Y TOCIIAHINA IpyIIi.

Pesynbratn Ta 00roBopeHHsi. BcTaHOBIEHO, 10 B yMOBaxX TIOCTPOTO
ACeNTUYHOrO 3alajeHHs, CIPUYMHEHOrO0 KapareHiHOM, OJisl HACIHHS BUHOTpaLy
BUSIBJISIE TIOMIPHUN aHTUEKCyAaTUBHUN edekT. OO0’eM ypakeHOi KIHIIIBKH Mpu
MICLIEBOMY 3aCTOCYBaHHI AOCIIKYBAHOI OJIii 3MEHITyBaBcs Ha 25,6 % MOPIBHAHO 3
KOHTpoJjeM (Tadu. 1).

Tabnuys 1
BruuB o111 HaClHHS BUHOTPaly Ha €KCyJIaTUBHY (ha3y 3amaeHHs
B YMOBaX rOCTPOTO KapareHIHOBOr0 HAOPSAKY KIHIIIBKHU y O1uX 11ypis (n = 6)

YMoBU focTiny AV, ym. og. ITA, %
KonTtponbsHa narosoris 33,16+2,48 —
Outist HACIHHS BUHOTPATY 24,67+3,39* 25,6
OO0ninmuxoBa oJist 23,00+3,69* 30,7

[TpumiTku:

AV — pi3HuIA B 00’ €Mi KIHIIIBKH JI0 TOYATKy JAOCIIy Ta Micis BBEACHHS (DIOroreny;
ITA — npoTu3ananbHa aKTUBHICTB;

* — po301XKHICTh JOCTOBIpHA BITHOCHO KOHTPOJIBHOT maroJorii, p < 0,05;

N — KUTBKICTh TBAPHH y TPYIIL.
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[Ipenapar mopiBHSAHHA (OOJINUXOBA OJIisl) BUSBJISAB AHTHUEKCYJIATUBHY
aktuBHICTh Ha piBHI 30,7 %. IlpoTH3ananbHi aKTUBHOCTI JOCIHIIKyBaHOI Oii Ta
npenapaTy MOpIBHSHHS JTOCTOBIPHO HE BIAPI3HAIOTHCS OJIMH Bij OJTHOTO.

BucHoBku. OTprMaHi eKCIIEPUMEHTaIbHI JJaH1 TO3BOJIIOTH 3pOOUTH BUCHOBOK
[IOJI0 HASBHOCTI IMOMIPHOTO MPUTHIYYIOYOTO BIUIMBY JOCIIPKYBaHOT OXii Ha
YTBOpPEHHS mpocTarjanauHiB. OOJIinuxoBa OJisi, sika BUKOPUCTOBYBAJIaCh B SIKOCTI
mpenapaTy TMOPIBHSHHS, 3MEHIIyBaia 00’€M YpakKeHO! KIHIIIBKM Ta HE BHSBIUIA
CYTTEBOI MepeBaru HaJl OJI€I0 HACIHHS BUHOTPALY.

JOCJIIIKEHHS OPTAHIYHUX KUCJIOT CYXOI'O EKCTPAKTY
ITAT'OHIB LEDUM PALUSTRE
Yuup T.B., Maciaos O.1O., Komicapenko M.A., Kojgicauk C.B.
HanionansHuit hapmaneBTUYHUN YHIBEPCUTET, XapKiB, YKpaiHa
upyrtaras@gmail.com

Beryn. [lopiuno iHbekIiitHI XBOpoOU 3a0UpalOTh COTHI THUCSY KHUTTIB, KpPIM
TOTO JIIKyBaHHSI OakTepiaibHUX 1H(MEKIN MOPOKY YCKIAJIHIOETHCS Yepe3 CTIUKICTh
MMaTOTCHIB OO0 aHTHOIOTHKIB. Ha chOoromHi CTIHMKICTH JO aHTHOIOTHKIB € OIHICIO 3
HaliCepUO3HIIINX 3arpo3 sl KUTTS Ta 370poB's moauHu. 3a ganumu BOO3,
MpOTAroM HacTynHux 35 pokiB 0im3bko 300 MUIBHOHIB JIOJIEN MepeIyacHO MOMpE
yepe3 CTIMKICTh 0 aHTHOIOTHKIB. llepCrleKTUBHUM [KEperoM pO3pOOKH HOBUX
AHTUMIKPOOHUX JIIKAPChKUX 3aCO0IB € POCIMHHA CHPOBUHA OCKIJIBKHU B HIH MOXYTb
Mictutucs pizHi rpynu BAP, siki MatoTh pi3H1 ME€XaHI3MH BIUIMBY Ha MIKpOOPTaHi3MH.
[Taronu Garsa 3BMYaitHOTO 3/1aBHA 3aCTOCOBYBAJIMCA SIK aHTUMIKPOOHMI JTIKAPCHKUIM
3aci0 3a paxyHOK BMICTy edipHOi oiii, ajie, 3a JiTepaTypHUMHU JaHUMH, OpTaHivHI
KHCJIOTH TaKOK MOXYTh BUSBIISITH aHTUMIKPOOHY Ait0. TOMY AOLIJIBHO OAEpKaTh Ta
JOCIIIUTH SIKICHUM CKJaJ Ta KUIBKICHMM BMICT OpPraHIYHUX KHUCJIOT CyXOro
CIIUPTOBOIO €KCTPAKTY MaroHiB OarHa 3BU4YaitHOTO.

Meta. Meroro HAmoro IOCTIHKEHHS CTaJl0 OJCP)KaHHS CYXOro €KCTPakTy 3
naroHiB OarHa 3BUYaifHOTO Ta BU3HAYCHHS CKJIATy Ta BMICTY OPTaHIYHUX KUCIIOT B HBOMY.

Marepiaiau Ta metogu. O6’€KTOM HAIIOTO JOCTIKEHHSI OYB CyXUW €KCTPaKT
3 MaroHiB OarHa 3BUYAHOrO OTpUMaHWK crnupToM eTuwioBuM 50% uUIAXOM
YOTUPUKPATHOI EKCTPAaKIlii HOBOI TIOPIIIE€I0 SKCTPAreHTy Ta YIAapeHUH JI0 CyXOro
3IMIIKY Y BaKyyM-IIUPKYJISIIHHOMY arapari. BusHadueHHs SIKICHOTO CKJIaay Ta
KUIBKICHOTO BMICTY OpTraHIYHMX KHCJIOT TPOBOAWIM METOJAOM XpPOMaTo-Mac-
cniekTpoMeTpii Ha razoBoMy xpomatorpadi «Agilent Technology» (Mmomens 6890) i3
Mac-crieKTpoMeTpuyHuM aetekropom 5973 (I'X-MC). Sk MeTHIIOBaJIbHUI areHT
BukopuctoByBaiu 14% BCI3 y meranomi.
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PesynbTaT Ta 00roBopeHHsi. Buxijg cyxoro eKCTpakTy 3 HaroHiB Oarsa
3BuyaiiHoro ckias 13,7%. PesynabTar XpomaTo-Mac-CIIEKTPOMETPli OpraHiuHUX
KHCIIOT CyXOTO €KCTPAKTy HaBEJICHUN HA PUCYHKY.

3aranbHUIM BMICT OpPraHIYHUX KUCJIOT y CYXOMY €KCTpakTi ckiaB 296,16 r/kr.
Byno BusBieHo 26 opraHiyHUX KHCIOT: 2 MOHOKapOOHOBI KUCIIOTH, 7 TUKapOOHOBHUX
KUCTOT, | TpUKapOOHOBI KHCIOTH, 9 apOMaTUYHHX KHUCIOT 1 7 KUPHUX KHUCIOT.
JloMiHyIOUMMH KHCIIOTaMU OyJid JieByJIiHOBa kuciora — 9,62%, s6ayuna — 4,48%,
JIMMOHHA Kuciiota — 8,46% ta 4-okcubeH3oiina kuciora — 2,03%.

Abundance
TIC: FAT42.D
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Puc. Xpomartorpama JOCHIJKEHHS OPraHIYHUX KHUCJIOT CYXOro €KCTPakTy
MaroHiB 0ar{a 3BU4AMHOIO

BucHoBku. Pe3ynbratu BU3HAUEHHS SIKICHOTO CKJIaAy Ta KIJIbKICHOTO BMICTY
OpPraHiYHHUX KHCJIOT y CyXOMy ekcTpakTi 3 maroHiB Ledum palustre moka3ywooTb
MEePCIEKTUBH MOJAJBIINX JOCHIKEHb Ta MOAJIUBICTh PO3POOKH HOBUX TPEMNapariB 3
MOKJIUBOIO AHTUMIKPOOHOIO Ji€f0 1 OyayTh BUKOPUCTaHI MpU CTaHIApTH3ALIi
EKCTPaKTy.
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CTAH BLUIKOBOI'O OBMIHY Y XBOPUX HA MOIIIUMPEHUM IICOPIA3
I'anysincbka JI.B., Bproxanosa T.O.
Harmionansnuit ¢papmarnieBTUYHUN yHIBepcUTeT, XapKiB, YKpaiHa
tatiana.briukhanova@gmail.com

Beryn. Ha tenepimsiii yac o/Hi€I0 13 HaraJlbHUX MPOOJIEM CUCTEMH OXOPOHHU
3I0POB’Sl € JOCHIJKCHHSI MEXaHI3MIB PO3BUTKY Ta IMOIIYK MHUIAXiB e()eKTUBHOI
KOPEKIIii Icopiasy, a 0TKe — JOCIIKEHHs 010X1IMIYHUX TTOKAa3HUKIB, sIKI MOTJIH O CTaTH
IPOTHOCTUYHUMM KpHUTEpisiMH a00 Mmapkepamu edeKTUBHOCTI (apmakoTeparnii, €
aKTyaJIbHUM MUTaHHAM cy4dacHOi Haykd. OCTaHHIM 4YacoM Bce OLblle yBaru mnpu
JAOCTDKEHH] TIcopiady MNPHUAUIAETHCS MOPYUICHHSIM METa0OMIYHUX TPOIECiB. Y
HAyKOBIN JITEpaTypl HasBHI JlaHl OO0 NOPYIICHHS TJIIMWHKOH IOTOBaHOI (DYyHKIIIi
MEYIHKM 3a Icopiady Yy IMAall€HTIB 3 TOPMIAHMM 1 PELHUAUBYIOUUM Mepedirom
3aXBOPIOBAHHS, a TaKOX WI0J0 1HTeHCU(IKalii NeHT030(oCcPaTHOrO IUKIY 1
TJIMKOJII3Y Y 11€1 KaTeropii XBopux. Y TOH e 4yac KOMILJIEKCHA OIlIHKa CTaHy O1JIKOBOTO
OoOMiHY TIpH TICOpia3i MPaKTHUYHO HE JTOCIIKYBajach.

Merta gocaimxenns. Oiinka ctaHy 61JIKOBOro 0OMiHY Y XBOPHUX Ha MOIIMPEHUHN
ncopias.

Marepianu ta meroau. Ctan O1TKOBOro OOMIHY BHUBYAaBCS 3a JIONIOMOIOIO
BU3HAYEHHS B CHPOBATLI KpPOBI BMICTY 3arajbHOro OiJika, aabOyMiHYy, CE€YOBHHH,
aMIHOKHCIIOT — LIUCTETHA, acrapTraTa, TPEOHIHY, CEpUHY, MPOJIHY, [IIIUHY, aJaHiHy,
BaJliHY, ITUCTIHY, METHOHIHY, TUPO3UHY, (DeHIIANIaHIHY, JICUIINHY, 130JICUIIUHY, JT13UHY,
TICTUAIHY, OpHITHHY, TJIyTamaTy; JEsSKUX MeTa0oJITIB OOMIHY ITUCTEiHOBOT
aMIHOKUCIIOTH — TAaypHUHY; apTiHiHy — OPHITHHOBOI KHUCIIOTH; TPUNTO(PAHy — TaKUX
MeTaboiTIB, SK CEPOTOHIH, S5-OKCHIHOJIalleTaT, MeJAaToHIH, 1HauKaH. J{ns
BU3HAYCHHS aMIHOKHUCJIOT BUKOPUCTOBYBABCSI METO] I0HOOOMIHHOT XpomaTorpadii Ha
10HITaxX. 3araJbHU OUIOK, anbOyMmiH, KpEaTWHIH, CEYOBMHA  BHU3HAYaINWCh 3a
nomnomororo Habopa peakTuBiB Pipmu «Cone Laby @innsaumis 1 «Rochey - Beitnapis
Ha 010XIMIYHOMY aBTOMaTHYHOMY 1011 aHaiizaropi «Cobas mira» dhipmu « 'odhdman-
JIs-Poun» - ABctpis- llIBetinapis.

Pe3yabTaT T 00roBOpeHHs. SIK CBITYaTh PE3yIbTATH JTOCHIIKEHB, Y XBOPHX
Ha Tcopia3 y MPOTPECUBHY Ta CTALlIOHAPHY CTaJli BIAMIYAIOTHCS CYTTEBI MOPYIICHHS
a30THCTOr0 OOMIHY, IO MIATBEPKYETHCS MIABUIIEHHAM y CHPOBATIl KPOBI BMICTY
3arajibHOTrO OUTIKA 32 PaXyHOK 3pOCTAaHHSI INIOOYINiHIB (BMICT albOyMIHIB BIPOTiAHO HE
3MiHIOBaBcA). PiBeHb 1HAMKAHY B CUPOBATI KPOB1 XBOPUX HA PO3IMOBCIOHKEHUI TIcopia3
cTaHoBUB 4,15+0,42 MKM/J1, 1110 3HAYHO MEPEBUIIYE MOKA3HUKUA KOHTPOJIBHOI TPYIIH -
2,23+0,10 mxm/n. Taki maHi cBimYaTh MPO TMOPYIICHHS CTPYKTYPHO-METAO0OTIYHUX
MPOILIECIB, TIOB’SI3aHUX 3 TPABJIEHHSM, MOXJIWUBO Ha (POHI 3MIHU KyJIbTYPAJIbHUX 1
MOpP(OJIOTIYHUX BJIACTHUBOCTEM MIKpPOOIOLIEHO3Y KHIIEYHUKY 32 PAXyHOK aKTHBAIlii
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JIETOKCUKAIINHOT (PYHKIII T€NaTOIMTIB NMEYiHKHU, 0 CYIPOBOHKYBAIOCH 3pOCTaHHSIM
1HJIUKaHY y CHpOBAaTIl KpoBi. [liABUIIICHHS BMICTY 1HAMKAHY Y XBOPUX Ha IMPOTPECUBHY
CTalil0 Tcopia3zy MOPIBHIHO 3 IMOKAa3HWKAMH YMOBHO-3I0POBHX OCI0 BKa3zye Mpo
MOPYIICHHS]  CTPYKTYPHO-METaOOMIYHMX TMPOLECIB, TOB'S3aHUX 3 JAISUIBHICTIO
[UTYHKOBO-KHUIIIKOBOTO TPAKTY Ha ()OHI MOKJIMBHX 3MiH MiKpOOIOIICHO3Y.

JlochimkeHHsT BMICTY aMIHOKHMCIOT Y TJIa3Mi KpOBI XBOPHX Ha MPOTPECHUBHY
CTaJIi10 TIcopiazy BUSBUIIO 3HAYHUM Horo nucbananc. HaitOibi BupakeHi 3MiHu O0yJ10
3apeecTPOBAHO /I aMIHOKHUCIOT, 10 OepyTh y4acTh B IIMKJI CHHTE3Y CEUOBHUHU
(3HIDKEHHS apTiHIHYy, OPHITHHY) Ta Y TPAHCIIOPTYBaHHI amMiaky (3HUKEHHS ITyTaMiHy,
acnapariny). Taki mopyIeHHss MOXKyTh PU3BECTH JI0 1HT1OYBaHHS CHHTE3y CEYOBHHU
Ta HAKONMMYEHHsS aMiaky. KpiM Toro, BUsIBIEHa JHMHAMiKa 3MIH BMICTY CE€YOBHUHH,
OpHITHHY, apriHiHy, IJIyTaMiHy, acliapariHy Ta amiaky CBII4YaTh IPO HEIOCTaTHICTh
(YyHKIL10HAJIBHOT aKTUBHOCTI CUCTEM JETOKCUKAILIT TOKCUYHHUX MPOIYKTIB a30THCTOIO
oOMiHy. BpaxoByrouu, 1110 CHHTE3 CEUOBUHHU € FOJIOBHOO JIAHKOIO 3 YTUIII3allli aMiaKy,
0 BiIOYBAETHCA B MITOXOHJIPISX TENaTOIMTAaX, MOXKHAa CYAUTH [P0 3HAYHI
CTPYKTYPHO-META0OIUHI IMOPYIIEHHS E€HEPreTMYHOro OOMIHY Ta MPOIECIB
3HEIIKOJKEHHSI €HJOT€HHUX TOKCUYHUX MeTaOomiTiB. JlocmiuKeHHSI PIBHIB BMICTY
JESKUX TJIIKOTEHHUX Ta KETOT€HHHX aMIHOKHCIOT B IUIa3Ml KpPOBI CBIAYUTH IPO
MIJBUILEHHS JIEUUIUHY, 130J€HIIMHYy, TUPO3UHY, (EHIJIaNaHiHy, JI3HHY, TICTUAIHY,
BaJIIHY IPY 3MEHILIEHHI BMICTY ITPOJIiHY. [ [11BUILIEHHS KETOT€HHUX aMIHOKHCIIOT MOXKe
OyTH TMO€THAHO 3 AKTUBAIIEI0 CHUHTE3y KETOHOBUX TUI, TOMl SIK TJIIKOTC€HHUX 13
CHUHTE30M TJIFOKO3HU, 110 CBIAYUTH PO HASBHICTh CHEPreTUUHUX MOPYLIEHb Y XBOPHUX
Ha rcopia3. 3MEHIIEHHS B TyJl aMiHOKHCJIOT MPOJIIHY MOXe OYyTH IOB’S3aHO 3
aKTHBAIIIE€I0 BIILHO PaJIMKAIBLHUX MPOIECIB Y CHOJYYHIM TKaHWHI TIPH ITiABUIIEHHI
KepaTuHizaili Ta npoiidepaiii emigepmicy. /[uHamika 3MiH BMICTY KETOT€HHUX 1
IJIIKOTEHHUX aMIHOKMCJIOT BKa3y€ Ha IMiJABUILIECHHS SIK KaTaOOJIYHUX MPOLECIB, TakK 1
THX, 1110 MOB’sI3aH1 3 aHAOOJIYHUMHM MpoIecaMu. AHaII3 TOCTIHKEHHS CIPKOBMICHUX
aMIHOKHUCJIOT BUSIBUB ITiIBUIIIEHHS B IIJIa3M1 KPOBI ITUCTEIHY, METIOHIHY, [IUCTaTIaMiHY
y XBOPUX Ha PO3MOBCIOKEHUHN Tcopia3, M0 MOXKE OyTH TMOB'SI3aHO 3 aKTUBAIEIO B
OpraHi3Mi OKCHJIaHTHO-aHTHOKCHUIAHTHUX TIPOIIECIB, CTPYKTYPHO-META0OIIUYHUX
MOpyIIeHh OlOJNIOTIYHMX MeMOpaH, OUIKiB. Y Tuia3Mi  KpoOBI XBOpHX Ha
PO3MOBCIOJKEHUM TcOopia3 BUSIBICHO 30UIbIICHHS PIBHS HEWpPOMeEa1aTOPHUX
aMIHOKHCIIOT acrapTaTy, TiiyTamaTy 1 3MEHIIEHHs PIBHS TJIIUHY, TAypUHY Ta rama-
amiHomacyisiHoi  kuciotu (I'AMK). uc6ananc 'AMK Tta rayramary, mo OyB
BUSIBJICHUH, CBITYUTH TIPO MEepEBaKaHHA 30y KyBaIBHUX MPOIIECIB 1 X mepeBary Haj
TaJIbMIBHUMU.

BucHoBku. BuBYeHHS MOKa3HUKIB O1JTKOBOTO OOMIHY € BaXXITMBUM MapKepOM
OIIHKY CTaHy XBOPHUX Ha MOIIMPEHUN Tcopias.
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E®EKTU MOAYJATOPIB OBMIHY COIHTI'OJIIIAIB HA BMICT
KAPAIOJIIIIHY Y TKAHUHAX CTAPUX L1YPIB
Cropo:xenko I'.B.

Harmionanenuit ¢papmanieBTUYHUI YHIBEpCUTET, XapKiB, YKpaiHa
galyna.storozhenko@gmail.com

Beryn. CyyacHi ysSBIEHHS PO poJib 010JIOTTYHO aKTHUBHMX JIMIAIB y KIITHHAX,
MIIKPECTIOITh KPUTHYHY pOJib CQIHTOMIMIAIB Ta iX METa0oJNiTIB B OCHOBHHX
O10XIMIYHUX PEAKIIAX 1 CUTHAIbHUX IUIIXax. KpiM Toro, mopyuieHHs MeTadoi3My
C(IHrOMMiAIB, SK TMPAaBWIO, MPU3BOJUTH JO PO3BUTKY IATOJIOTIYHMX CTaHIB 1
3aXBOPIOBaHb JIIOJAMHU, y 3B SI3KY 3 UMM, BUBUEHHS METa00JI3My I[bOTO KJIaCy CHOIYK
CTaHOBUTH 3HAUHUU IHTEPEC Yy MIMPOKOrO KOja JOCHiAHUKIB. BcTanoBieHo, Mo
IIJIBUILICHHS] KOHIIGHTpallli LepaMiiB y IUIa3MaTU4HI MeMOpaHi MPU3BOJIUTH 0
KJIacTepu3allii pelenTopiB B Oarari epaMiJIoM AUITHKH 1 3MIHIO€ CITIBBLAHOIIEHHS IPO-
1 aHTIanoNnTUYHUX O1IKIB ciMericTBa BCL-2 Ha 30BHIIIHII MeMOpaHi MITOXOHAPINA, TUM
caMHUM 1HJIYKYy€ TMOPYIICHHS POOOTH MITOXOHJIpiA. Y TOW ke dYac, auchyHKIis
MITOXOH/IP1 TIOB’s13aHa 31 3HMXKEHHSAM BMICTY BaKIIMBOTO MITOXOHIPIAJIbHOTO JIITLTY -
Kapzaionininy. PaHime y Hammx poboTax Oyyio BCTAHOBJIEHO, IO PIBEHb KapI10JIMiHY
3HMXKY€ETBCA Y CEpIIl, MEYIHI[l Ta KOp1 TOJIOBHOIO MO3KY IIYpIB IIPH CTAPIHHI. 3 1HILIOrO
OOKy MIIBULICHHS PIBHS LEpaMily IpH CTapiHHI Ta HOro 3JaTHICTh BIUIMBATH HA PI3HI
MITOXOH/IpiaJibHI MPOIECH JI03BOJISIE MPUIYCTUTH, IO META0O0MI3M IUX BaXKIMBUX
CUTHAJIBHMX JIII B MOKe OyTH OB’ SI3aHUH.

Merta pocaigxenHs. Y paniii poO0oTi BUBYAIH €(DEKTH MOIYJISATOPIB OOMiIHY
C(IHTOJIIMIIIB HA BMICT Kap10JIiIiHy y TKAHWHAX CTapUX IIYPiB.

Marepiaau ta meroau. Po6oTy npoBeneHo Ha 24-MiCSYHUX IypaxX-CaMIsix
niHii Bictap, mo Oynu po3aineHl Ha HACTymHI rpynu: 1 - mypu, 00 OTpUMYBaIH
1H’ €KI1110 30J1eIpOHOBOT KMCI0TH o 0,15 Mr/kr Baru urypis npotsarom 10 nHiB, yepes
N€Hb, 2 - UIypH, 10 OTPUMYBAIN BHYTPIIIHOM'I30BO MeinpamiH, 14 aHiB, 10 mMr/kr
MacH Tina, 3 - KOHTPOJBHI MIypH, siki orpumyBanu iH’ekiito 0,9% NaCl y mi x
TepMiHH, 4 - iHTaKkTHI 24-MicsiuHi nrypu. Exctpakitito ¢ocdominiaiB mpoBOIUIN 3a
metogom Bligh, Dyer. ®pakiitoBaHHS 1HAWBIAYyadbHUX TPEICTABHUKIB JIITiIIB
MPOBOAMJIM METOJIOM OJIHOMIPHOI BHCXimHOI xpomatorpadii. KimpkicHuii BMICT
Kapaiomininy y XpomatorpadiuyHux ¢pakiisgx BU3HAYald 3a HEOPTaHIYHUM
dhocdopom meronom Bartlett.

Pe3ysnbTatn Ta 00roBopeHHsl. Y 1iii poOOTI BCTAHOBJIEHO, 110 Y MpOIIeCi
(h1310JIOTIYHOTO CTapiHHS BIIOYBAETHCS HAKOMHMYEHHS EHJOTEHHOTO IepaMiny Y
pizHEX MOP(POPYHKITIOHAIBHUX THUMAX TKAaHWUH CTapux MypiB. Tak, 301IbIICHHS
BMICTY C(QIHTOMIENIHY 1 3HUXKEHHS CIIBBITHOIICHHS Iiepamia/chiHTrOMIENIH
criocTepiraiuch y rinmokamii (Ha 38,5%), kopi Mo3ky (Ha 28,8%), cepui (Ha 19,4%) 1
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neviHi (Ha 12,5%) crapux urypiB npu 14 [eHHOMY BBEIEHHI iM MENINpPaMIHY
(mpemapaTy, [dilOYOI0 PEUOBHHOIO SKOTO, € iMminpamiH). Huskow pobiT
MPOJICMOHCTPOBAHO 3POCTaHHS AKTUBHOCTI KHUCJIOi c(iHTOMIi€TiHA3M B TKaHWHAX
CTapir04oro OpraHizmy, 0 MPU3BOAUTH 0 3MIIICHHS OajJaHCy 1epamiy/chinromienid
y OIK HAKOMUYEHHS Liepamiay IMIOJ0 MOJOAMX IHTAaKTHUX TBapuH. Y TOW e dac,
MOKAa3aHO, 110 MPUTHIYEHHS C(IHTOMIENIHA3HOT aKTUBHOCTI MOXHA PO3IJIAATH SK
OKPEMUM acCMeKT TepareBTUYHOTO BIUIMBY TaKWUX 1HTIOITOPIB C(IHTOMIENIHA3 SK
IMIMpaMiH Ta 30JI€JPOHOBA KHUCIIOTA.

BaxnuBicTe myny Kuciaux c(iHTOMI€NiHA3 Y BIKOBUX 3MiHax C(IiHTOJIIMIIIB,
MOXHA TIATBEPAWTH MI€0 CHEnudIgHOTO 1HTIOITOpY KHUCHOi ChIHTOMIENIHA3N -
30J1eApOoHOBOI  KuCHOTU. Kypc 1H'€KIIN 30J1€IpOHOBOI KHUCIOTH CTapuM LIypam
BUKJIMKA€E 3HIKEHHS BMICTY IIEpaMily 1 HAKOIMYEHHS CPIHTOMIEIHY B JOCIIIKEHUX
TKaHUHAX Yy TMOPIBHSAHHI 3 KOHTPOJBHUMHU UIypaMu. Tak HaiOuipml egeKTH
30JICAPOHOBOT KUCJIOTH CITOCTEPITaIUCh Y CEPIll CTAPUX TBAPUH: BMICT CPIHTOMIETIHY
nigBuiryBaBcs Ha 47% y TOM 4ac sIK piBeHb LiepaMily 3HMKaBCs Maixke y 2 pasu, y
MOPIBHSHHI 3 KOHTPOJIbHUMH TBApUHAMM.

VY wmi€i poOOTI BCTAaHOBJIEHO, IO 3HW)KEHHWI PIBEHb KapIOMiMiHy y cepul i1
neyiHui 24-MiCSIMHUX IIypiB, 30UIbIIYBABCS B UX TKAHWHAX MIpPH JIi IMIOpaMiHy Ta
30JIEAPOHOBOI KUCJIOTU. Y cepll, oOMJBa Mpenapard MNPUBOIWIM 10 301IbIIECHHS
piBHIO Kapaiomininy Ha 28,88% (y miypiB, 110 OTpUMYBaJIM iMinpamin) 1 Ha 32,94%
(pu 1111 3071€APOHOBOT KUCIIOTH) Y IOPIBHSAHHI 3 KOHTPOJIBHOIO IPYIIOI0 CTAPUX IIYPIB.

BucnoBku. TakuM 4WHOM, B JaHI poOOTI BCTAHOBJIEHO YITKY 3aJICKHICTD
BMICTY KapaioJimniHy Bijl MeTabomizmy chirromimiai. [linBuilieHHs BMICTY Hiepamigy
MIpU MPUPOTHOMY CTapiHHI IIYPIB Y TKAHWHAX MOJIOJMX TBAPUH CYIPOBOJKYBAIOCA
3HIDKEHHSIM BMICTY KapioiiniHy. BBeneHHsi cTapum TBapuHaM Ipenaparib, IIO
3HMXKYIOTh PIBEHb LIEpaMily - MEJINPaMIHY 1 30JI€JPOHOBOI KUCIOTH MPHU3BOAMUIIO 110
ICTOTHOT'O 30UTBIIEHHS PIBHA KaplOMiMiHy y TKAHWHAX CTapux IIypiB. MOXIUBICTh
KOpEKIlii BMICTY Kap[AiOJiMiHy BIUIMBAIOYM Ha PIi3HI [UISIXH METadoJi3My
ChIHTOMIMIIB BIJKPUBAE MIUPOKI MEPCIEKTUBU IS PO3POOKH HOBHX JIKAPCHKHUX
npernapaTiB 1 OUTYKY HOBHX HIAXO/IB Y JIIKYBaHHI BIK-aCOLIIOBAaHUX 3aXBOPIOBAHb.
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AHTUOKCHUJAHTHA AKTUBHICTb BEHO®UIIHY HA TJII TOCTPOI'O
HNOMKOIXXEHHSA HUPOK Y IIYPIB I'JIIHEPOJIOM
Martsiituyk O.I1., Kapaoyt JI.B., MaTBiiiuyk A.B.

Harmionanenuit ¢papmarnieBTUYHHUN yHIBepcUTeT, XapKiB, YKpaiHa
matviychuklena@ukr.net

Beryn. TlommupeHicTs 1 HEBIMHHE 3pOCTaHHS YacTOTH 3aXBOPIOBAHb HUPOK €
BAXXJIMBOIO MEIMKO-COIIaJIbHOI Mpo0JieMOI0 B YKpaiHI Ta B yChOMY CBITIL. Y
pe3yNbTaTi MPOTrpeCcyBaHHs TOCTPOi HUPKOBOI HETOCTATHOCTI TOPYIIYETHCS €KCKPEIIis
IPOJIYKTIB O1JIKOBOI'O OOMIHY, BOJHO-CJICKTPOJIITHUM OajaHC, OCMOTHYHA PIBHOBAra,
301TIBIIYEThCSI AKTUBHICTH BUTBHOPAJAMKAIBHUX TPOIECIB TOILIO. 3a JIiTepaTypHUMHU
JaHUMH BiJIOMO, 110 BBEJCHHS aHTHOKCHUAHTIB Ma€ MO3UTHBHUM BIUIMB Ha PO3BUTOK
HUPKOBOI marosorii [Ivanov D.D., 2008; Law J.K.Y, Yeung C.K, Frisch J, etal., 2012].
Ile nae migcTaBuM BBaXKaTW, IO AOCTIIPKEHHS B HAOpsIMKY IOLIYKY PEYOBUH 3
AHTUOKCUJIAHTHOIO aKTUBHICTIO U1 KOPEKIii PeHAIbHUX MOPYILIEHb € aKTyaJIbHUM.
[ToximHi KcaHTHHY, 1HTIOyrOuM (epMeHT Qocdoauectepasy, 30UTBIIYIOYH BMICT
BHYTPIIIHBOKIITUHHOTO HAM®D, B3aemofitouM 3 aJ€HO3MHOBUMHU pELENTOPaMU
MeMOpaH KJIITHH, OepyTh ydacTb Yy PEryjsiii 0ararbox MNpPOLECIB 1 BHSBISIOTH
PI3HOMaHITHY (papMakoJIOTiuHy A1t0. BpaxoByrouu 1e 0ys0 npoBeIeHe TOCTIIKEHHS
AHTUOKCUJAHTHOT AaKTUBHOCTI HOBOTO MOXIJTHOTO TeO(UIIHY, CHHTE30BAHOIO Y
3anopi3bkoMy Jep>KaBHOMY MeaudHoMmy YHiBepcuteTi MO3 YkpaiHu 3 yMOBHOIO
Ha3BOIO OcHODTIH.

Mera jgocaimkeHHss. BupBumTm  BMB  OeHOMUIIHY Ha  IPOIECH
BUIbHOPAQIMKAIHHOTO OKHCJIEHHS MPU TOCTPOMY IMOIIKO/KEHHI HUPOK Yy TIypiB
MIOTJIOOTHOM.

Marepiaan Ta Metoau. ExcriepuMeHTH BUKOHAaHO Ha 28 OUIMX HENIHIMHHX
nrypax Macoro 170-200 r pizHoi crtari (4 rpynu no 7 TBapuH), BUPOUICHHUX Y
po3MIiAHUKY BiBapito LleHTpanbHOi HayKOBO-A0CHIAHOI IabopaTopii HDaV. Trapunu
YTPUMYBAJUCA B CTaHJAAPTHUX yMOBaxX BiBapito. EBTaHa3ii0 MPOBOIWIN IUISIXOM
IepBiKaabHOl  auciokamii  mig  edipaum  HapkozoMm. [lpu  mpoBeneHH1
(dhapMakoJIOTIYHUX JOCTIKeHb OeHO(dUIH Ta mpemnapar MOPIBHAHHS KaHe(pPOH
3aCTOCOBYBAJIUCH BHYTPIITHBOILTYHKOBO Y (DOpMi BOJHUX PO3UMHIB. TBApUHU TPYyTIH
MO/IEJIbHOI MATOJIOT1i OTPUMYBAJIM €KBIBAJIEHTHY KUIBKICTh BOAU. MiorioOiHypuiHe
rocTpe MOUIKOPKCHHS HUPOK MOJETIOBAIA OAHOPA30BHM yBeACHHsIM mrypam 50%
BOJIHOTO po3uuHy rinepoy (1 mu Ha 100 T Macu Tina) y M’si3M 3a7HIX KIiHI[IBOK
[[LITpurons C. FO. Ta cniBast., 2009]. berodinin 103010 35 Mr/kr Ta kaHeHPOH 03010
20 Mr/Kr yBOaWIM B/ y IPO(MIIaKTUYHO-JIIKYBAJIBHOMY pexuMi 8 A10 mocniis (3 1o6u
710 MOJICJTIOBAHHS TAToyorii Ta 5 — micist). CTtaH mpoIeciB MePEKUCHOTO OKUCHEHHS

JIMIIB OIIHIOBAJIM 32 BMICTOM MPOAYKTIB, IO PEaryroTh 3 TI00apOiTypOBOIO KHUCIOTOIO
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(TBK-peakranTtiB) y cupoBarii KpoBi Ta romoreHari Hupok [CrampHas W. [,
Iapumsunu T. I, 1977]. CTtan aHTHOKCUAAHTHOI CHCTEMH — 3a PIBHEM BITHOBJICHOTO
rytationy [Bentler E. D. et al., 1963] ta aktuBHicTIO Karanasu [Kopomrok M. A., 1988]
y TOMOTEHAaTI HUPOK JOCIIAHUX IIypiB. Pe3ynpratet 0O4mCIIIOBaIN 3 BUKOPHUCTAHHSIM
KOMIT IOTEpPHOI 00poOKm maHux 3a mporpamoro «Microsoft Excel 2003» Ta metomiB
BapianiiHoi ctaructuky, p<0,05 npuitmanu B aK0oCTi kpuTepito BiporinHocti [Jlanau C.
H. Ta cmiBasr., 2001; Mactunkuii C. 3., 2009].

PesyabTaTun Ta o6roBopeHHs. JlociipkeHHsS BIUIMBY OeHOMUIIHY Ha CTaH
npotieciB [1OJI Ta AO3 npoaeMoHCTpyBao, 1110 B TOMOreHaTax HUPOK LIyPiB 3 TPyIU
KOHTPOJBHOT TaTOJIOTii BigOyBalacs AaxkTUBallis MPOIECIB JIMONEPOKCHAALIl Ta
MopylieHHs (PYyHKIIIOHYBaHHS aHTUOKCUJAHTHOI cuctemu. I[Ipo 1e CcBITUUTH
nigBuiieHHss BMicTy TBK-peakrantiB maiike Ha 30%, Ta 3MEHIIEHHS aKTUBHOCTI
KaTajas3u 1 BMICTY BiIHOBJICHOT'O IJIyTaTIOHY y roMoreHari Hupok Ha 3% 1a Ha 15%
BIJIIOBIIHO Y TOPIBHSAHHI 3 iHTAaKTHUM KOHTpojeM (p<0,05). IMoBipHO, HaBecHA
JMHAMIKa 3MiH 3a3HAY€HUX MOKAa3HUKIB CBIIYMUTH PO KOMIIEHCATOPHE IiJIBUIIICHHS
IHTEHCUBHOCTI TPOIIECIB TEPEKUCHOTO OKHWCHEHHS JIMiAIB Ta  BIJIMOBIIHO
AHTUOKCHJIAHTHOTO 3aXHUCTy 3 METOIO 3HCMIKOJKCHHS MPOAYKTIB, IO YTBOPHIIHCS
BHACJI1IOK TOKCUYHOT'O MOIIKO/I)KEHHSI HUPOK, HA OPraHHOMY P1BHI, 8 HA CHCTEMHOMY
— 3HIKEHHSA iX IHTEHCHMBHOCTI 3 METOK 3MCHIICHHS  CHEPTOBHUTPAT
3arajJlbHOMEeTa0OJIYHUX TPOLECIB 32 YMOBH NATOJOTIYHOTO craHy. Hamwu
BCTAHOBJICHO, MI0 Ha TJI TJIIEPOJIOBOT 1HTOKCHKAII BIAOYBA€THCS 3HAYHE
MOIIKOPKEHHSI HE(QPOIUTIB, PO IO CBIAYUIO CTATUCTUYHO 3HAUYIE 3HIKCHHS
aKTUBHOCTI Y-TIlyTaminaTpaHcrnenTuaasu. [lig BrmBoM O6eHOMUIIHY 3apeecTpOBAHO
smenmeHHs BMicTy TBK-peakrantiB Ha 26,8% (p<0,05) Ta miaBUIIEHHS PIBHS
BIIHOBJICHOTO TJIyTaTioHy Ha 26,0% (p<0,05) BiANOBIAHO, MOPIBHSAHO 3 MATOJIOTIELO.
[linTBep>)KEHHSIM  MO3WTUBHOrO  BIUIMBY O€HO(DUNIHY Ha BMICT €H3UMIB
AHTUOKCHJIAHTHOI CUCTEMH Ta PiBEHb KIHIICBUX MPOAYKTIB MEPEKUCHOT O OKHCHEHHS
JIIITIB, € 30€peKEHHSI aKTUBHOCTI Y-TIyTaMIITpaHCIIENTHIa3u Y KpoBi Ha piBHi 0,21
Mkkat/i (p<0,05), 1110 BiAMOBIAa€ IHTAKTHOMY KOHTPOJIIO 1 CBIIYUTH PO 30€pEIKEHHS
(GyHKLI0HATBHOTO CTaHY MEMOpaH HEPPOIUTIB.

BucnoBku. Ha Mozieni MiorsioGiHOBOrO TOCTPOrO MOMIKOKEHHS HUPOK Y TIypIiB
BCTAHOBJICHO 3/IaTHICTh OCHOMUIIHY MPUTHIYYBaTH MPOLECH BUILHOPAJAUKAIBHOIO
okucieHHs: 3MeHmryBatd Bmict TbK-peakrantis nHa 13,0% Ta miaBuuryBaTu
AQHTUOKCUJAHTHUM 3aXMCT, MPO II0 CBIAYUTH 3OUIBIICHHS BMICTY BIJHOBJICHOTO
rIyTaTioHy y Hupkax Ha 14,0%, Ta aKTUBHOCTI Y-TJIyTaMUITPAaHCIIENTHAA3M y KPOBI Ha
33,0% (p<0,05). Otpumani pe3yJIbTaTy JOCIIHKEHb MiATBEP/UKYIOTh MEPCIEKTUBHICTD
MOJTAJTBIIIOTO BUBYECHHS aHTHOKCUIAHTHOT aKTUBHOCTI HOBUX TIOX1THUX T€O(DITIHY.
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STUDY OF ANTIMICROBIAL ACTIVITY OF PECTIN SUBSTANCES
ISOLATED FROM THE ANISE (PIMPINELLA ANISUM L.) HERBS
Umarov U.A., Kolisnyk S.V., Kolisnyk O.V.

National University of Pharmacy, Kharkiv, Ukraine
ulugbekumarovo8@gmail.com

Introduction. Anise (Pimpinella anisum L.) is a plant of the Umbrella family
(Apiaceae), which grows in Turkey, Egypt, Tunisia, Italy and other countries of the
world. Fruits are used as medicinal raw materials. They have a lactogenic, carminative
effect. The structural components of the plant cell wall are pectin substances. Pectin
substances are polysaccharides and have antioxidant, hepatoprotective effects. On the
study of the pharmacological activity of polysaccharides of anise fruits, research has
already been carried out, but polysaccharides of anise herbs, in particular pectin
substances, have not been studied.

Aim. Study of the antimicrobial activity of pectin substances isolated from the
anise herbs.

Materials and Methods. The material of the research was pectin substances
isolated from the anise herbs. The antimicrobial activity of pectin substances isolated
from the anise herbs was determined by diffusion into agar on a solid nutrient medium
by comparing the sizes of the zones of inhibition of the growth of test microbes
formed when testing solutions of certain concentrations of the standard sample and
the test drug.

For the analysis, sterile Petri dishes of the same diameter with a flat bottom
were used.

In cups set on a horizontal table were poured 20 ml of a nutrient medium of a
certain composition, infected with an 18-20 hour culture of test strains
(Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginusa, Candida
albicans, Bacilus subtillis). For the research, we used the appropriate nutrient media.

Inoculum preparation: pure daily cultures of microorganisms grown on solid
nutrient media were used to prepare the inoculum. Several colonies of the same type
were selected, clearly isolated.

A small amount of material was transferred with a loop from the tops of the
colonies into a test tube with sterile 0,9% NaCl solution, bringing the density of the
inoculum to exactly 0,5 according to McFarland's standard. The inoculum was used
within 15 minutes after preparation.

Analysis: for testing, 1% and 10% sample solutions were prepared from pectin
substances isolated from anise herbs. Wells were made on the solidified agar surface
in the center with a glass cylinder. The wells were filled with 1% and 10% solutions
at the indicated concentrations in six Petri dishes.
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Incubation: The dishes were placed in a thermostat at a temperature of
(36%1) °C for 18-24 hours. After incubation in a thermostat, the zones of inhibition
of the growth of microorganisms formed by solutions of the compared preparations
were measured with a microbiological ruler with an accuracy of 1 mm. The size of
the zones was used to assess the microbiological activity of the compared
preparations.

Results and Discussion. After incubation in a thermostat, the zones of
inhibition of the growth of microorganisms formed by 1% and 10% solutions of the
sample from pectin substances with a microbiological ruler were measured with an
accuracy of 1 mm. According to the size of the zones, the microbiological activity of
the studied preparations was assessed (Table 1).

Table 1

Areas of inhibition of the growth of microorganisms under the influence of
pectin substances isolated from the anise herbs

Zones of inhibition of the growth of microorganisms, mm
Sample
Staphylococcus | Escherichia | Pseudomonas Bacilus Candida
aureus coli aeruginusa subtillis albicans
1% solution 133 4+
of pectin 10,6+ 0,5 11,3+ 0,5 9,5+0,5 O 5 95+0,5
substances ’
10% solution 176+
of pectin 11,3+ 0,8 135+05 | 11,5+0,5 O 5 11,8+0,4
substances ’

Conclusions. Thus, the obtained data show that the pectin substances isolated
from the anise herbs have the greatest antimicrobial activity in relation to Bacillus
subtilis, Escherichia coli.
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ANTI-ULCER ACTIVITY OF BLUEBERRY EXTRACT IN RATS
Fylymonenko V.P., Galuzinska L.V.
National University of Pharmacy, Kharkiv, Ukraine.
vpfylymonenko@gmail.com

Introduction. The main side effect of nonsteroidal anti-inflammatory drug
indomethacin is the development of gastric ulcer. It is known that the biologically
active substances of blueberries have a number of positive effects in various
pathologies, including enhancing the regenerative processes in diseases of the stomach.

Aim. The aim of this study was to investigate the antiulcer activity of blueberry
leaf extract in indomethacin gastric ulcer in rats.

Materials and Methods. The study was performed on white rats weighing 180-
200 g. Gastric ulcer was simulated by a single intraperitoneal injection of indomethacin
at a dose of 20 mg/kg. The animals were then administered the test extract at a dose of
50 mg/kg and the comparison drug quercetin at a dose of 5 mg/kg for three days. A
macroscopic examination of the stomach was performed and the number of ulcers was
counted. In the gastric homogenate TBA-rectants (TBAR) and reduced glutathione
(GSH) content were determined.

Results and Discussion. On the third day of the experiment of indomethacin
gastric ulcer in animals there were ulcers and severe hyperemia of the gastric mucosa
(GM). The level of TBAR in gastric homogenate was significantly higher than in intact
animals by 2.3 times, and the concentration of GSH was significantly reduced by 2.1
times. This indicated an obvious activation of free radical mechanisms of
ulcerogenesis, which was accompanied by inhibition of the non-enzymatic link of
antioxidant protection in control pathology rats.

Treatment with blueberry leaf extract significantly reduced ulceration by more
than 2 times, edema and hyperemia of GM were almost not observed. The antiulcer
activity of the extract was 52.6%. Changes in TBAR and GSH levels were aimed at
normalization: the level of TBAR in gastric homogenate was 1.5 times lower, and GSH
content was 2 times higher compared to control pathology. The established protective
effects of blueberry extract are associated with a high content in blueberry leaves of a
number of phenolic compounds (anthocyanins, proanthocyanidins, tannins of
polycatechin nature, quercetin, arbutin, chlorogenic acid, etc.), for which antioxidant,
anti-inflammatory, regenerative and other protective activities are shown.

The antiulcer activity of the quercetin reached 43.7%. Inhibition of free radical
processes under the influence of quercetin was reflected in a significant decrease in the
values of control pathology by a decrease in TBCR in gastric homogenate by 1.3. From the
antioxidant defense system, quercetin showed a 1.9-fold increase in GSH in gastric tissue.
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Conclusions. Thus, under experimental indomethacin gastric ulcer in white rats,
extract from blueberry leaves had an anti-ulcer effect which is similar in expressiveness
to the effect of quercetin.

NEPCHEKTHUBU BUKOPUCTAHHS IHT'TBITOPIB JNK Y KOPEKIIIT
TOKCUYHUX YPAKEHDb IEYIHKN
KpacisibnaikoBa O.A.
Hamionanpauit hapmarieBTUUHUM YHIBEPCUTET, XapKiB, YKpaiHa
krasilnikovaoksanal6@gmail.com

Beryn. YpaxkeHHs IeUiHKY, K1 1HAYKOBaHI1 JJikapcbkuMu pedoBuHamu (DILI) B
OCTaHHI 4acu 00 €JHYIOTh Yy IEBHY IpyIy 3axBopioBaHb. LI ypakeHHs NOBUHHI
BUHHMKATU BHACIIJOK B)KMBaHHS (papMalleBTUYHHUX IpenapariB, XapyoBUX J00aBOK
a00 1HITUX KCEHOOI0THKIB, 110 MPU3BOAATH JI0 MOPYIIEHH OKpeMUX (PYHKIIIT EYIHKA
Ta MOXKYTh OyTH J11arHOCTOBAHI 3a JIONOMOT00 TTeYiHKOBUX TecTiB. [{o po3Butky DILI
MOXXYTh TPHU3BOAUTH MITOXOHJpiaidbHl AUCPYHKIIi, (POPMYBaHHS YIIKOJKYIOUUX
KOMILJIEKCIB 3 OIIKaMM Ta MUISXOM 1HIIIIOBAaHHA CHUCTEMHOI TiNepPUYyTIHMBOCTI.
KirouoBum etamom, 1o nepenye yIrkoHKEHHIO KIIITHH € PO3BUTOK OKCHIATHBHOTO
CTpeCcy Ta aKTHBallil CUTHAJIBHUX MPOTEiHKIHA3 30Kpema ciMmeiictBa MAP kiHas.
P03BUTOK OKCHIATUBHOTO CTpECYy, SIKE CYNPOBOKYETHCS YTBOPEHHSM AKTHUBHHUX
¢opm kucHio (ADPK), mpuzBogute a0 aktuBamii JNK, ska TpaHciokyeTbcs 10
MITOXOHApPIi, 3B’s3ye€Tbcs 3 OimkoM Sab, mo npU3BOAWTH [0 YIIKOIKCHHS
MITOXOHJPIM Ta YIIKO/PKEHHS Ta 3aruoeni KiiThH. TakuMm unHoM, aktuBaiis JNK e
MEPCHEKTUBHOIO TEPANIEBTUYHOIO JAaHKOIO y (papmarieBTUYHOI kopekiii DILI.

B npomy AocHiPKeHHI TOKCHYHE Ypa)K€HHS KIITHH TICYIHKH MOJICTIOBAIN
HUIIXOM 1HKYOAaIlii 130JIbOBaHUX TE€NaTOIUTIB y MPUCYTHOCTI aleraMmiHodeHy.
OuiHoBaIM ypaXXeHHS KIITHH 32 OKPAacKO TPUIIAHOBUM CHHIM, BHU3HAYaJId
IHTEHCUBHICTh TIPOIIECIB MEPEKMCHOTO OKHMCHEHHS 3a YTBOPEHHSIM TMEPBUHHUX Ta
kiHieBux npoaykTiB [IOJI. @yHKUIOHANBbHUN CTaH KIITHH OLIHIOBAIUd 3a
BHYTPIIHBOKIITUHHUM piBHEM TAI Ta mozakmituaauM yrBopenns JITTIHI .

Mera nociigzkeHHsi. MeTor0 1IbOTO TOCHIIKEHHS 0yJI0 BUBUEHHSI MOKIIMBOCTI
Bukopuctanusa iHrioiTopy JNK SP600125 y kopekmii DILI ma moxeni ToxcuyHOTO
YpaKEHHSI KJIITHH MEYiHKH, 1HAYKOBAHOTO alleTaMiHO(PEHOM Y TIyPiB.

Marepianu ta Mmetoam. J[ocaipkeHHS MPOBOAMIM HA CaMKax IIypiB Macoro
190+15 r, siki yTpUMYBaJIUCh y CTaHAAPTHUX yMOBax y BiBapito H®aV. ['enarouutu
BUJIUISUIA 3 IHTAaKTHUX IIypiB MeTosioM CerjieHa Ta iHKyOyBaiu y cepenoBui Eagle
npotsiroM 3 romuH mpu 37°C y mpucytHocti 10 Mimons aktmBaTopa JNK
aneraminodeny (APAP). V neskux Bumagkax 3a 10 xBwimH g0 gonaBanas APAP
renaTouuTy 1HKYOyBanu 3 iHridiropom JNK SP600125 (10 mxmoss). XKutre3natHicTh
KIITUH oOIliHoBamu 3a (apOyBanusm 0,8% TtpunanoBuM cuHiM. KUTTe€3maTHUMH
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BBAXKANUCS KIITUHM, JI€ BIJICOTOK >KMBUX ckiamaB 95% ta Bumie. [HTEHCHUBHICTD
MEPEKUCHOTO OKUCIEHHS JIMIAIB OIIHIOBAIM 3a piBHEM yTBOpeHHs TBK-peakTuBHuX
npoayKTiB Ta queHoBUX KoH'foratiB (JK). Jlimiau ekcTparyBanm merogamu braiis ta
Haitepa Ta po3AUIIIM TOHKOLIAPOBOIO XpomaTorpadi€ld y pO3UMHHHUKAX TENTaH:
nietunoBuii edip: omroBa kucimota (40:10:1, (v/v)). Tpumanmunrminepunu (TAID)
11eHTH(QIKyBaJIM Ha IUIATIBI[l TOPIBHAHHAM 31 CTaHAapTaMH, 3arajbHy KUIBKICTh
BU3Hauanu 3a MeronoM Mapua Ta Bencraitna. PiBenp JIIIJIHI' Bu3Hauanmu 3a
JIOTIOMOTOI0 TypO1TUMETPHUIHOTO MeToTy. OTpuMaHi 1aHi 00pOOISITUCS CTATUCTHYHO.

Pe3yabTaTi Ta 00roBopeHHsi. [HkyOarris kniTHH y npucytHocTi APAP cyTTeBo,
Ha 27% 3HIWKyBaNa XUTTe3AaTHICT, KiiTuH. [lomepenus inkyOamis 3 SP600125
MOBHICTIO BiaMiHsIa HeraTuBHUM edekT APAP na xmituau byno mokasaHo, 1o
nonaBanHs 1Hri01Topa JNK SP600125 no cepenoBuina asist 1HKyOalii renaTouuTiB HE
3miHio€e BMicT ThK-peaktuBHux npoayktiB Ta JIK. OTpumani pe3ynbTaTy CBiAYATh PO
Te, 110 115 CIIOJTyKa HE BOJIOJI1€ AHTUOKCUIAHTHOIO aKTUBHICTIO. [HKYyOaIlisl TemaToIuTiB
3 APAP npuzBoauna nigsuunienss pisenb K y 1,7 pasu ta piBenb TBK-peakTuBHHX
mponykti 'y 2,1 pasu. Ilomepenns inkyOamiss kmitaH 3 SP600125 3meHmmia
HakonmueHHs TBK-peaktuBaux npoaykriB Ta JIK. APAP yacTkoBO MeTabomi3yeThCs
uutoxpoMoM P450 'y BUCOKOpEaKTHBHHMM NPOMDKHUN MeTabomT N-aueTui-m-
OCH30X1HOHIMIH, IKUM cTUMyIroe BupooieHHst HoO, ta pocdoprmoBanns JNK (pJNK)
Ta akTuBaito. pJNK nepeminlyerbcs B MITOXOHJIPIi 1 BUKIIUKAE MOr0 IUCHYHKIIIO Ta
BuBlIbHEHHSI ADK. [{i ADK nponosxkyroTs hocopmmoBatu Ta aktuByBatu JNK. Ile
MPU3BOJUTH JIO YTBOPEHHs TMaTojioriyHoi merm. [lomepenus iHkyOaiis KITHH 3
SP600125 3menmmna HakonuueHHsa ThK-peaktuBHux npoaykti Ta AK. AxtuBamis JNK
€ KITFOYOBUM E€TaroM YIIKO/PKEHHS TediHKH, cipuduHeHoi APAP. Mu BusiBmiu, 1o
nonaBaHHss APAP B 130/b0BaHi renaTOUMTHI CEpPEAOBHILNA TEPBUHHOI KYJIbTYPH
CYNpOBOKYeThCsl HakonnyeHHsIM TAI y kmituHax Ta 3HmwkeHHsM pisHg JIITIHI y
KyJIbTypaJIbHOMY cepefioBuiil. OTpuMaHi JaH1 MOXYTh BKa3yBaTH Ha TE, III0 OCHOBHOIO
npuunHo HakonuueHHs TAI € gucOasiaHCc MDK HaKONMWYEHHSM JIMIAIB Ta iX
EKCKpEIIIEI0 3 KINITUH Yepe3 YTBOPEHHs JIinonpoTeiniB. [lonepeans iHkyOariis KIIITHH 3
irioiTopom JNK SP600125 3anobirae HakonuyeHHto APAP ingykoBanoro TAI Ta
30utbiye BuBiUIbHEHH JITIJIHI y KynbTypanbHe cepeoBulle.

BucnoBku. OTpuMaHi JaHi CBig4aTh, MO0 TpUBAIA 1HKYOAIlis 130JbOBAHUX
renatouuTiB 3 APAP iHayKye ICTOTHI YIIKOJXEHHS KIITHH, TakK, 30Kpema,
cnocrepiraetecst aktuBauis [1O0JI, mo cynpoBomxyerbcs HakonudeHHsM TAIT ta
NopyueHHsAM ix ekckpeuii 3 kimiTud y Burisal JIIJHI. KiotogoBum etanom 1p0ro
nporiecy € aktuBailis JNK. Buxopuctanus SP600125 npuzBoauino A0 raaibMyBaHHS
nporeciB IIOJI, nHiBemoBano HakomudeHHs TAI. Takum 4YMHOM, OTpHUMaHi JaHi
CBIJIYaTh NPO MEPCHEKTUBHICTH BUKopucTaHHs iHri10iTopiB JNK y nmonepemxenHi ta
PO3BUTKY TOKCUYHUX YpaKeHb TIEUIHKHU.
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ANALYSIS OF MODERN MECHANISMS AND FACTORS OF
INTERCELLULAR COMMUNICATIONS IN BACTERIA
Silaeva L.F.

National University of Pharmacy, Kharkiv, Ukraine
sylaeva.ludmila@gmail.com

Introduction. Modern microbiology in terms of development goes far beyond
classical microbiology. The interdisciplinarity of this science is determined primarily
by the expansion of knowledge about the role of microorganisms in medicine,
biochemistry, biotechnology, ecology and the ever-increasing contribution of new
research methods to processes related to the life of microorganisms and their practical
use. To date, it is impossible to imagine experimental studies of microorganisms
without new methods of biochemistry, genetic engineering, immunology,
bioinformatics and more. However, today the study of the bacterial world is not without
research on intercellular communication, and the concept of "quorum sensing" has
become one of the basic concepts of modern microbiology.

Aim. Analysis of the mechanisms and factors of intercellular communication
of bacteria, taking into account modern research in the field of biocommunications in
general, new methods of biochemistry, genetic engineering, immunology,
bioinformatics, etc. in order to be able to apply in practice when creating drugs with
antimicrobial action.

Materials and Methods. The objects of research were the literature and
electronic scientific publications devoted to the study of communication mechanisms
in populations of microorganisms. In the course of research the methods of modern
information search, bibliographic, analytical, comparative analysis and generalizing
were used.

Results and Discussion. The analysis of communication channels that arose
in an evolutionary way and function in unicellular life forms is carried out. Among the
recognized "quorum effects" that occur only at a sufficiently high population density
are mechanical, when one cell communicates directly in the process of contact,
physical - in the generation of certain physical fields and chemical - through chemical
reactions. The chemical method of communication is most actively studied. Bacteria
have been shown to secrete autoinducers into the environment, mobilizing them
through receptors, specialized protein molecules embedded in the cell membrane that
signal to coalesce into large clusters. Using mathematical models, it is shown that the
concentration of autoinducer substances is different in populations of different
taxonomic groups of bacteria.

Conclusions. In the process of chemical communication, signaling molecules
in bacteria are chemicals that are the prototype of pheromones in humans. Further study
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of the mechanisms of bacterial receptors will allow them to be used to create substitutes
for modern antibiotics and other groups of antimicrobial drugs that will affect the
ability of bacteria to receive signals predicting the impossibility of forming resistant
forms. The study of the social life of bacteria allows scientists to understand the
mechanisms by which these microorganisms are able to resist the negative effects of
the environment and acquire drug resistance.

JTOCJILJI)KEHHSI BEHOITPOTEKTOPHOI JIi
CYXOI'O EKCTPAKTY 3 HAT'OHIB BEPBU CAXAJIIHCBKOI
Apremosa K.O., Majgomran JI.M.

HanionansHuil hapmManeBTUYHUN YHIBEPCUTET, XapKiB, YKpaiHa
Valeriy.61.sh@gmail.com

Beryn.  Po3BuTOK  3amajieHHsT CTIHKM — CyAMHHU  OyAb-KOTO  I€HE3y
CYIIPOBOJIKYETHCSI TIOPYLIEHHSIM CTPYKTYpHM BEHO3HOI CTIHKM Ta MiJBUIIEHHSAM i
MPOHUKHOCTI, 10 IPU3BOJIUTH JI0 PO3BUTKY HAOPSIKY, BEHO3HOTO 3aCTOI0, a 3T0JIOM JI0
MOPYLIEHHS! CUCTEMU 3rOPTaHHA KPOB1 Ta TPOMOOYTBOPEHHS.

Mera pociigkeHHsi. BUBUEHHS BIUIMBY CyXOro €KCTPAakKTy 3 MaroHiB BepOu
caxanmHcbkoi (CEIIBC) Ha po3BUTOK HaOpsKy Ta BEHO3HUM 3acTii Ha MOAEI
BEHO3HOI'0 3aCTOI0 XBOCTA y LIYPIB, sIKAa BIITBOPIOE HABEJIEHY MATOJIOTIIO.

Marepiasu Ta MmeToam. Bei ekcriepuMeHTalIbHI TBAPUHU OyJIM pO3MOIIICH] Ha
3 rpynu: 1 rpyna — KOHTpPOJIbHA MaTOJIOTIsl, TBAPMHAM 32 YMOB BEHO3HOTO 3aCTOIO Ta
HaOpsKy BBOAMIIM AUCTUIILOBAHY BOAY; 2 rpyna — TBapuHH, sikuM BBoamwin CEIIBC B
11031 30 MI/KT y JIIKYBJIBHO-TTPO(PUIAKTUYHOMY PEKHMI 32 5 JTHIB 10 €KCIIEPUMEHTY; 3
rpyna — TBapUHU, 10 OTPUMYBAJIH IIpemapaT NOopiBHAHHA — TabJaeTKu « ECKyBITY, KU
BBOJIMJIM B @HAJIOTTYHOMY pexkuMi y 1031 10 mMr/kr.

Beno3Huil 3acTiii BUKJIMKAIA OKJIIO31€F0 XBOCTA 3a JOIIOMOIOI0 HaKJIaJaHHS
JIraTypy Ha OCHOBY XBOCTa Ha 3 TOAMHM 3 HABaHTAXCHHSAM y BUIJISLJII METAJIEBOI THUPI.
[Tpu uboMy 30epiraeThCsi MPOXIiIHICTh apTePlaTbHUX CYIHH, ajie Ha 2/3 TalbMY€ThCS
BCHO3HMM BINTIK 3 XBOCTa. B pe3ynpTaTi pO3BUBAETHCS BEHOCTA3, IO
CYNPOBOIKYETHCSI TPAHCCYJATUBHUM HaOpsikoM. PO3BUTOK HAOpsAKY OIIHIOBAIM 3a
30UIBIICHHSIM 00’€MY XBOCTA, SIKMM BUMIPIOBAIU B JUHAMILl BOPOJOBXK 3-X TOJIUH
MiCIsl HAaKJIaJaHHs JiraTypu 1a yepes 1, 2 ta 24 ronuuu micis 3HATTA Jiratypu. O0’eM
XBOCTa BHMIPIOBAIM 3a JIONOMOTOK) MEXaHIYHOro OHKoMmeTpa. s iHTerpaibHOi
OLIIHKM €(EKTUBHOCTI 3aCTOCYBaHHS JOCIIIKYBAHOIO €KCTPAKTy HPH L1 MaToJIOTii
pPO3paxoByBaJM TMOKA3HUK I1X AHTHUEKCYJATUBHOI AKTUBHOCTI, IO BHM3HAYaId 3a
CTYIIEHEM 3MEHIIEeHHSI HAaOpSAKY y IOCIITHUX TBApUH Y MOPIBHAHHI 3 KOHTPOJIbHUMU
Ta BUPAXaJIH Yy BIJICOTKaX.
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Pe3yabTaTi Ta 06roBopenHs. [IpoBeneH1 n1oCiKEHHS M1 ATBEPAUIN PO3BUTOK
HaOpsiky. OKIIO3is XBOCTa IIypiB YIPOJIOBXK TPhOX TOJWH CYIPOBOKYBaiIacs
30UTbIIEHHSIM 1oro 00’eMy. Tak, y TBapuH KOHTPOJBHOI MATOJIOrii Horo 00’eM
301TbIITyBaBCA yepe3 |1 roauHy micis HakiIaJaaHHs Jiratypu Ha 12,5%, yepes 2 roauHu
—Ha 17,9%, uepe3 3 ronunn — Ha 25,8%. Ilicns 3HATTS Jiratypu HaOpSK y IIypiB TPyNu
KOHTPOJIIO MPOJOBXKYBAB CIIOYATKy 3pOCTaTH — 4yepe3 | roawHy BiH 30UTBIIUBCSA Ha
29,4%, yepe3 2 roauHu nouyaB 3MeHIIyBatucs (24,3%) 1 uepe3 24 TOAVMHU 3aJTUIIUBCS
301IbIIeHUM Ha 16,2%. Takum unHOM, Jiratypa, HaKjlaJeHa Ha 3 TOAMHU Ha OCHOBY
XBOCTa, MPU3BOAUTD JI0 3HMKEHHS PE3UCTEHTHOCTI KaIllJISIPIB Ta BUKIUKAE PO3BUTOK
HAOPSKY, 10 MPOTATOM 24 TOJIMH MICTs 3HATTS JIraTypu YaCTKOBO 3MEHITYETHCH.

OtpuMani pe3ynbTaTu AociikeHs nokazanu, mo CEIB y nosi 30 mr/kr y
JTIKYBAJIbHO-NIPO(DUIAKTUYHOMY PEXUMI TPOTATOM 5-u 1110 NPOSBUB BUPAKEHY
AHTUEKCYAaTUBHY aKTUBHICTh. CyxXuil €KCTpaKT 1 3 NaroHiB BepOM BK€ 3 MEpUIOi
TOJIMHU MICIIA HAKJIaJaHHS JIraTypyu JOCTOBIPHO YIOBUIbHIOBAB PO3BUTOK HAOPSAKY,
AHTHUEKCYyJaTUBHA aKTUBHICTH cTaHoBMIIA 47,32%.

Ha npyry roguny A0CiiiKeHHs aHTHEKCYIaTUBHA aKTUBHICTB JIEILI0 3HIKYBAJIach
ta cranoBuia 40,93%, a Ha TpeTIO TOAUHY — 3HOBY MijBHIIYBaitach 10 51,57%.

BucnoBkn. Otmxe, Ha Mojeni BeHo3HOTO 3acToro y 1ypiB CEIIBC Busmisie
BEHOIIPOTEKTOPHY 110, SIKa HE MOCTYNAETHCS 32 aKTUBHICTIO IpenapaTy MOPIBHAHHA
«EcKyBIT».

OCOBJIMBOCTI ETIOJIOT'TI TA MATOT'EHE3Y IPU XOJIOJJOBUX
TPABMAX PI3HOI ETIOJIOT'T
bonaapes €.B.
HauionansHuil hapmManeBTUUHUN YHIBEPCUTET, XapKiB, YKpaiHa
ev_bondarev@ukr.net

Beryn. Ilpodimaktuka Ta JiKyBaHHS XOJIOJOBUX TPaBM 3aJIUIIAIOTHCS
aKTyaJlbHOIO TIPOOJIeMOI0 cydacHOi meaumnuHu Ta (apmarii. Illopoky B3uMKy 10
JTIKYBaJIbHUX 3aKjialiB YKpaiHW HAIXOIATh TMOCTPaXAall 3 PI3HUMU CTaiIMH
BIIMOpOKEHHA. 3a AaHuUMHU L[eHTpy eKCTpeHOi MemuYHOi JAOMOMOTH Ta MEIUITMHU
katacTpod VYkpainu, 3a nepiog 2018-2019p. mo momomory a0 3akjajiB OXOPOHHU
310poB’st 3BepHynuch noHaa 1100 nmroaeit, Mo nocTpakaany BiJ IEPEOXOI0KEHb Ta
obmopoxenb, 1000 oci0 rocmitanizoBano. OTxe, 3HaHHS 0COOJMBOCTEN €TIONOTIT Ta
MaTOT€HE3y XOJOJIOBOI TPaBMH JO3BOJIUTH TOJIMIIATA CTaH XBOPHUX, IMPOBECTH
KBaTi(iKOBaHy J1arHOCTHKY, HAJaTH CBO€YACHY HEBIAKIAAHY MEIUYHY JIOMOMOTY.
OCHOBHOIO TIPUYMHOIO XOJIOJIOBUX TpaBM € i HU3BKOI Temmeparypu. [o
(bakTopiB, MO CHOPHUSIIOTH XOJOJIOBUM TpaBMaM BiJTHOCSTH: J1I0 HU3BKUX TEMIIEPATYyp
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HABKOJIMIITHBOTO CEpEOBUINA, TpUBaje MepeOyBaHHS Yy BOJOTOMY CEpEAOBHIIIL,
CWIbHUHN BITEp, TICHUM OJAT Ta B3YTTs, KYpIHHS, 3JIOBXXKMBAHHS AaJIKOTOJIEM,
BHUCHAXCHHSI Ta Pi3H1 CYMyTHI 3aXBOPIOBAHHS.

[lpn BmMBI XOJOAYy HAa TKAaHUHU adepeHTHA IMITyJbcallis HaIXOIUTh
HEPBOBHMHM IUISAXaMH J0 LEHTPY TEPMOPETYJIIlii, pO3TalIOBAaHOTO B TiMOTaIaMyCi.
Cna3sm nepudepuyHuX CyIuH MPUBOAUTH JO 3MEHIICHHS TEIUIOBTPATH 3 MOBEPXHI
TJIa, MATPUMKH KPOBOIIOCTAYaHHS TOJIOBHOTO MO3KY, BHYTPIIIIHIX OpraHiB — cepls,
HUPOK, MEYIHKUA. XapaKTEPHOIO O3HAKOI OXOJIOJKEHHS € BUHUKHEHHS M S30BOTO
TPEMTIHHS Ta IHIINUX aJalTUBHUX PEaKilii, CIpSIMOBaHUX Ha MIATPUMAHHSI HEOOX1THOT
TEMIIEpaTypu BHYTPIIIHIX opraHiB. [Ipu momanpioMy BIUIMBI XOJIOY BUHUKAE CTa3
KpOBI, arperaimiss (QOpPMEHHX €JIEMEHTIB Yy Kamuisipax OXOJIOJ)KYBaHHX 30H,
MIKpOTpOMOO03 y Kamuisipax, TpoMOO3 apTepiod Ta MaricTpajbHUX apTepidl Ta
VIIKOKEHHSI CTIHOK CyJIUH.

[Ticns 3irpiBaHHs moTpeda KIITHUH y 30UIbIIEHHI METa0O0I3My Pi3KO 3pOCTae,
IpOTE IMOCTaYaHHS KHUCHIO Ta HEOOXIJHUX TMOXKUBHUX PEUYOBUH MOXKE OyTH
YCKJIaJHEHO, BUHUKAE 11IEMIsl TKAaHUH, BHACIIIJOK YOr0 B MOJAJIBIIOMY PO3BUBAETHCS
HEKpO3 TKaHUH.

[Ipn MicueBiii XO0J040BIM TpaBMmi (BIAMOPOXEHHSX) TaK 1 MNpPU 3arajibHii
x0J0710Bii1 TpaBMi (XT) po3pi3HAIOTH JAOPCAKTUBHUHN Iepioj (10 3irpiBaHHS) Ta
peakTUBHUI mnepion (micas 3irpiBaHHsA). JlopeakTHMBHMII NEpioJ BiJ3HAYAETHCA
30 THEHHSI Ta OXOJIO/)KCHHS IIKIPH, BTPATOI0 YYTIAWMBOCTI. [nmmOMHA Ta IuUIoIma
VIIKO/>KEHHS TKAaHUH MPU BIIMOPOKEHHSAX Yy PEAaKTUBHOMY TIEPi0Jil YACTO CTAE SICHOIO
aumie depe3 geskuil yac. Ilicns 3irpiBaHHS KIIIHIYHA KapTHHA CTa€ OUIbII
pi3HOMaHITHOIO. Po3BuUBaeThcs HaOpsSK MIKIpY Ta MyXHpl, TpU TIUOOKUX
BIJIMOPOKEHHAX BUHUKAE€ HEKpo3 TKaHWUH. IlocuneHHs OO0 Ta BIACYTHICTH
YYTIMBOCTI MICHS 3IrPIBaHHS XapaKTEPHO MPU TITMOOKUX BiIMOPOKEHHSIX.

VY peakTUBHOMY TEpiofil B ypPAXKEHUX OpraHax PO3BUBAETHCS MOCTIIIEMIYHUN
CUHJPOM Ta PO3BUBAETHCS KUCHEBE YpakeHHsS TKaHUH. CaMe BITHOBJICHHS KIJIBKOCTI
KHCHIO B TKaHMHAX MOXX€ MPHU3BOJUTH JO TIMEPOKCii Ta KUCHEBIN 1HTOKCHKAIi 3
NOJAJbIIUM ypaXXEHHSIM OpraHy-milieHi a0o BCbOTO OpraHi3My BUIBHUMU
paaukanamu. Jlis XoJoay MOpylrye eHepreTHYHuil 0OMiH, MTPU3BOIUTH 0 HAOPSKY
TKaHUH, MOPYIICHHIO KPOBOOOITY Ta MIKPOITUPKYJIAIIHHOTO pycIa.

HacudeHHs TOKCHYHMMH TPOAYKTAMHU PI3HUX OpraHiB MPU3BOAUTH JI0
nopyiieHb QyHKIIH 31 CTOPOHU Ceplis, MO3KY, JIETeHb, MOXKE CIPUUYUHUTH PO3BUTOK
CEpIeBOI YW JUXAIBHOI HEJOCTATHOCTI, PO3BHBAETHCS CHHAPOM CHIOTCHHOI
1HTOKCHKAIIi1 Ta mopyueHHs MOphodyHKITIOHATFHUX 3MIH B OpraHi3Mi.
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B ocnoBi natorenezy XT ronoBHe Micue MocCiae CTpec, TpuBaja Jis SKOrO
IPU3BOJUTE 0 3HWKEHHS 3aXMCHUX MOXJIMBOCTEH OpraHi3My Ta PO3BUTKY XBOpPOOHU
ajanrari.

[TaToreHes ypaskeHHs1 OpraHi3My HU3bKUMU TEMIIEpaTypaMH OXOILTIOE CEPIIEBO-
CYIUHHY, C€HIOKpUHHY, ILIEHTPaJbHYy HEPBOBY, IMYyHHY, pECHipaTOpHy Ta IHIII
cuctemu. Lle 00ymMOBIIO€ HaI3BUYAMHY CKIIaHICTh Teparii 1iporo Buay crpecy (XT).

["on0BHa poib y peryssuli cTpecpeanizylouux CUCTEM OPTraHi3My HaJIEKUTh OCl
rinoTtajzamyc-Tinodgiz-HaJHUPHUKHA. Byab-SIKui CTpECOBHI BIUIMB 1HIYKYE CEKPEIii0
anpeHokopTukoTpornHoro ropMoHy (AKTI'), sAxkuil y cBOO 4epry CTUMYIIIO€
BUBUIbHEHHS TTIOKOKOPTHUKOI/IB 3 HATHUPKOBHX 3aJ103.

BucHoBkn. TakuM 4YUHOM, 3HaHHS OCOOJIMBOCTEH €TIOJNOrii Ta MaTOreHe3y
XOJIOJIOBOI TPaBMHU JI03BOJIUTH MOJNIMIIUTA CTaH XBOPHUX, IMPOBECTU KBaJi(hiKOBaHY
TIarHOCTUKY, HaJlaTH CBO€YACHY HEBIAKIAIHY MEAUYHY JOMOMOrY, MIHIMI3yBaTH
HEraTWBHUN BIUIMB HECHPUSTIMBUX MOTOJAHUX YMOB, 3alI00IITH TSKKHUX YCKJIaJHEHb
Ta CBOEYACHO BPATYBATH KUTTS MOCTPAXKAAIUM B X0JIOJ0BOI TPAaBMHU.

BUJIIJIEHHSI BPOMIEKCUHY TA HOI'O METABOJIITY
AMBPOKCOJIY 3 BIOJIOT'TYHUX PIIUH
Hoaysan C.M., llorocsau O.I'., llloBkoBa 3.B.

HanionansHuit hapmanieBTUYHUN YHIBEPCUTET, XapKiB, YKpaiHa
chefsv68@gmail.com

Beryn. B MenuuHii mpakTuUIll MUPOKO BUKOPUCTOBYIOTH MYKOJITHYHI 3aCO0U.
[IpeacraBHukamu 1i€i TPynu € OPOMIEKCHUH Ta HOTro MeTabouiT amOpokcoi. Bimomi
BUITAJIKK OTPYEHb OPOMI'€KCMHOM, OJJHAK Y JIITEpaTypi BIACYTHI BIIOMOCTI BUAICHHS
LMX MpernapaTiB 3 O10JI0TNYHUX PIAVH NPU TOCTPUX OTPYEHHSIX.

Mertorw aociaigxeHHsi cTajga po3poOKa METOMIB BUIIIECHHS OpOMI€KCHUHY Ta
1oro MeTaboIiTy aMOPOKCOIY 3 O10JIOTTYHUX PIUH MPHU X CYMICHIM TPUCYTHOCTI MpH
TOCTPHX IHTOKCHKAIISX JHOIMHH.

Marepiaiu Ta MeToau. /[ BUBYCHHS] METO/IIB BUIIJICHHS MPENapariB MpH ix
CYMICHI TPHUCYTHOCTI BHUKOPHCTOBYBAJIM MOJEIBHI CyMilIi OpOMIeKCHUHY Ta
aMOpPOKCOJTy 3 IOHOPCHKOIO KpOB’10. MeTo 1 BUIIEHHSI — €KCTPaKIisl XJIOpohOopMOM.
st inenTudikaiii BUKOPUCTOBYBAJIM METOJ| TOHKOIIAPOBOI XpomaTorpadii, e sk
pyxomy ¢a3zy BHUKOPHUCTOBYBAJIM CHCTEMY TeKCcaH-Todyod-aietunamin (75:15:10),
peakiii 3abapBieHHs. KigbkicHE BU3HAYEHHS MPOBOAMUIU 3a JOMOMOror Y-
cnekTpooToMeTpii.

Pe3yabTaTu Ta 00roBopeHHs. Jjis BUAICHHS OPOMIEKCHHY Ta aMOPOKCOITY 3
KPOBI JI0 5 MJT TOHOPCHKO1 KPOBI1 JI0/1aBaJId 2 MJI BOJTHOTO PO3YMHY CYMIIIIl TTpenaparis,
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B SIKOMY MICTHJIOCS 1O 50 MKI OpOMI'€KCHHY Ta aMOPOKCOJY 1 3aJHINaid Ha J100Y.
ITotim cymimn miakucatoBaau 0,1 M po3uynHOM KHCJIOTH XJOPUJIHOI 1 HACTOIOBAIU 2
rog. IlpoBomunu uUeHTpU(YryBaHHS 1 Jadl TpPUYl MPOBOJWIM  EKCTPAKIIIIO
xyopoopmom, kouTpomoroun pH (2,0-3,0). Otpumani «kucii» XjaopodopMHi
BUTSDKKH 00’ €HYBAJIA Ta MMPOBOIMIIN JOCIIKEHHS HAa OpoMrekcuH. Kucnuii BoHMiA
map, SKUid 3aMuIuBcs niryropyBanu 20% po3unHoM HaTpii riapokcuaom no pH10
1 TpU4l MPOBOAWIM EKCTpakiito xjopodopmoM. «JIyxH1» XI0po)OpPMHI BUTIKKH
00’ € THyBaJIM 1 MPOBOUIIN JOCTIKEHHSI Ha aMOpoKcoJl. BusiBiIeHHS OpOMI'€KCHHY Ta
aMOpPOKCOJTy Y BUTSDKKaX 13 JIOHOPCHKOI KPOBI MPOBOIMIM METOJIOM TOHKOIIAPOBOI
xpomarorpadii, peakiismu 3adapBieHHs. [ KIIBKICHOTO BU3HAYCHHS IpETapartiB
BUKOPUCTOBYBaIU Y D-CIEKTPOPOTOMETPIIO.

BucHoBkH. 32 JaHMMU TPOBEACHOTO EKCIEPUMEHTY BCTAaHOBJICHO, IO 3a
JOTIOMOTOI0  €KCTPaKIlii XJ0pohOpMOM MOXKIWBO BUAUMMTH 3 KpoBi 47-52%
opomrexkcuny Ta 78-80% amOpokcoily. 3amponoHOBaHa METOJMKA JO3BOJISIE
PO3JAUIMTH CYMIIll TpernapaTiB OpOMIeKCMHY Ta aMOpOKCOIy 1 Jajli MPOBOAUTH
JTOCIIKEHHST X OKpPEMO B «KHUCHINH» XJIOPOQOPMHIN BUTSIKIIN Ta <«JTY>KHI»
XJIOPO(OPMHIM BUTSKILII BIAMOBIIHO, 1110 Aa€ HAM HaWOLIbII TOCTOBIPHI pe3yJIbTaTH.

IMPEBIOTUYHI TA AHTUMIKPOBHI BJIACTUBOCTI
EKCTPAKTY ILIOAIB CJIUMBU JOMAIIHbOI
®digimonosa H.I., Timenko LIO., I'eiigepix O.I'., [llanoBasosa O.B.
HanionansHuit hapmaneBTUYHUN YHIBEPCUTET, XapKiB, YKpaiHa
microbiology@nuph.edu.ua

Beryn. Cepen matonorii IITyHKOBO-KHIIIKOBOTO TPAakTy OAHE 3 MPOBITHUX
MICI[b 3aliMa€ TOPYIIEHHS PEeXUMy a00 HEIOCTaTHE BUIOPOKHEHHS KHICYHHKA.
[TosiBa moiOHUX cKapr, epil 3a Bce, Moxe OyTH 00yMOBJIEHO MOTIPUIEHHSIM €KOJIOT 11,
HETaTUBHUMHU HACJIIKAMU CTPECOBUX CHUTYyaIlid, 3MIHaMH pAIllOHy Xap4yBaHHS,
3HIDKCHHSIM IMYHHOTO CTaHy, PO3BUTKOM IIaTOJIOTIi TemaroOuTiapHOi CUCTEMH Ta
ippalioHaJIbHUM 3aCTOCYBAHHSIM JIIKAPCHKUX TpEnapariB, y T.4. aHTUMIKpOOHUX. B
yMoBax Oe3pelenTypHOro BIAIYCKY JIIKiB, BCE YAaCTIlE BUSIBISETHCS CHHIPOM
Jikapcbkoro aucoiosdy. IlposBamu Takoro craHy Moke OyTH moOpylieHHsS (yHKIIii
MEYiHKU Ta PYXJIMBOI aKTUBHOCTI KHUIIIEYHHWKA. HaifuacTimmM mopymieHHsSIM BU3HAHE
BUHHMKHEHHs 3anopy. Ha cboroni 3anop, 6e3 nepeOiibIieHHs, MOKHA HA3BATH OJTHIEI0
3 HaWMoOIMpEeHIuX XBOpoO sonacTBa. [Ipu npoMy B OCTaHHI AECATHIITTS y CBITI
CIIOCTEPITa€EThCS YiTKa TeHICHIIISI HEYXWJILHOTO 3pOCTaHHs yncia 3axpoproBanb [IIKT
Ta MEYiHKU. A HaWCyMHIIIe, 1110 3amop Bce OUTbINE Bpa)kae MOJIOAMX Jtojen. Tomy
MONIYK CYyYaCHHMX JIKAPChKUX TPENapaTiB i BHUPIMIEHHS 3a3HAYCHOI MEIUYHOI
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po0JIeMH € TO0CTaTHBO akTyalbHUM. [Ipu IbOMY 0COONUBY yBary ciijl 30CepeIuTH Ha
npenaparax poCIMHHOTO MOXOKEHHS 3 MPEOI0OTUYHUMHU BJIACTUBOCTSAMH.

Meto10 gociaiikeHHs1 CTano OOIPYHTYBaHHSA JOLIIBHOCTI 3aCTOCYBaHHS
mpenapaTry Ha Tl TOKCHYHOTO TeMaTUTy €KCTPAaKTy IUIOAIB CIMBU JOMAIIHBOI, 10
MICTUTH BOJIOKHA.

Marepiaim Ta wmeroau. JlocmiKeHHS TPOBEACHI 3 3aCTOCYBaHHAM
yH1(DIKOBaHUX MIKpOO10JOTIYHUX METO/IB.

PesyabTatn Ta 00roBopeHHs. 3riJHO JaHUX MPOBEACHUX JOCIIKEHb
BCTAHOBJICHO, IO €KCTPAKT IUIOAIB CIWBU JOMAIHbOI, KU MICTUTh BOJIOKHA, HE
BUSBIISIB aHTUMIKPOOHY aKTUBHICTh IO BIJHOLICHHIO /10 TPaMIIO3UTUBHUX (S.aureus,
B.subtilis), rpamueratuBaux (E.coli, P.aeruginosa) ra rpu6is poay Candida.

OTtpumani pe3yapTaTy Ta JaHi JITepaTypu MOA0 €PEKTUBHOCTI 3aCTOCYBAHHS
(ITOCUPOBUHM, AAJIA MOKIIUBICTh IPUITYCTUTH HAsIBHICTh IPEO10TUYHOI 11 EKCTPAKTY
IUIOAIB CIMBHU JIOMaIIHboi. Ha KOpUCTH rinoTe3u 1moAo0 npedioTHYHUX BJIACTUBOCTEN
y CIHMBH JIOMAIllHbOi, TOBOPUTh HASBHICTh Yy XIMIYHOMY CKJaal IIbOTO (PYKTY
OpraHiYHUX KHCIIOT (s0Jay4yHa, JIMMOHHA, IaBJieBa, OypPINTHHOBA), (IIABOHOI/IB
(KBEpUETHH, 130KBEPLIETHH) Ta IHIIMX KOMIIOHEHTIB.

Jlns BUBYEHHSI NPeOIOTUYHOI AKTHBHOCTI OYyJIM BHKOPUCTaHI J10(]iI130BaH1
mramu  Oidigodakrepii Ta nakroOamwia. OTpuMaHl JaHl CKPUHIHTY JOBOJATH
MPUTAMAHHICTh TPEeOIOTUYHOI [1i JOCHIIKYyBaHOMY OO0’€KTy. Y CIIIBCTaBJIEHHI 3
KOHTpOJIeM (ITOKUBHE CepesIoBUIIE O€3 T0aTKOBUX KOMIIOHEHTIB) BCTAHOBJICHO, 11O
3aCTOCYBAHHS €KCTPAKTy IUIOJIB CIUBH, SIKMM MICTUTh BOJIOKHA MPU3BOJIUIO 0
30LIBIIEHHS KiIBKOCTI JKMBHMX KiIiTHH OidimoGakrepii mo pisaa 10 KYO
(KOJIOHIEYTBOPIOIOY1  OAWHUIN). AHaII3 pPe3ylbTaTiB BIUIUBY JIOCIIIKYBaHOTO
EKCTPAKTy Ha JaKTOOalWJId, HaJaB 3MOTY BCTAHOBUTH IHTEHCHU(IKAIl0 POCTY
OakTepiii, 10 y OPIBHSIHHI 3 KOHTPOJIEM CTAaHOBUJIO 6,2+0,2 MJIpJy MIKPOOHUX KJIITHH.

BucHoBku. TakuM 4MHOM, MPOBENEHI JOCIIIXEHHS MIATBEPAWIA HASBHICTh
MpebIOTUYHUX BIIACTUBOCTEH EKCTPAKTYy IUIOJIB CIMBH JOMAIIHBOI, IO MICTSTh
BOJIOKHA, SIKI OTIOCEPEAKOBYIOTHCS Yepe3 IHTEeHCUGIKAIII0 PocTy K 01dhimodakTepii,
TaK ¥ JTaKTOOAIUI.

E world
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PO3POBKA METOJUKH MTPOBOIIATI'OTOBKHA
BIOJIOTTYHUX PIJTAH JJIS IX AHAJII3Y HA CEKHIJIA30.I
IIloBkoBa 3.B., Tkauenko O.B., Hoaysan C.M., Ilorocsan O.T'.
Harmionanenuit ¢papmanieBTUYHUHN YHIBEPCUTET, XapKiB, YKpaiHa
zoiashovkova@gmail.com

Beryn. CexHina3on — TiKapchbKU mpemnapar 3 Tpynu S-HITPOiMiTa30iiB, M0 Mae
O0arato moOiYHMX edeKTiB, SKI MPOSBISIOTHCA 3arajJbHUMH CHMITOMAaMH TOCTPOL
1HTOKCHKAIIii, 0COOJIMBO MPH B3a€MOJIIi 3 1HIIMMH JIIKAPCHKUMU 3aco0amu, a y pasi
3aCTOCYBaHHS Ha (POHI aJIKOTOJIF0 MOXJIMBI JIETAIbHI BUIIQJKH — HABITh MPU TPUHOMI
TepaneBTUYHUX 7103. BiH XapakTepu3yeThCsi BUCOKOIO 01010CTYIHICTIO (B Mexkax 80 —
100%) 1 MBHIKMM BCMOKTYBAHHS HpPH NEPOPAIBHOMY MpPUHOMI, 3B’A3y€TbCS 3
oinkamu miazMu (Ha 10 — 20%), mae BenuKuil 00’ €M po3noauly, 100pe IPOHUKAE Y
PIAMHU 1 TKAaHWHU OpraHi3My, 3a0e3Meuyroyd BHCOKI TKAHMHHI KOHUEHTpalli.
BuBoauthbcs 13 opraniaMy TOJIOBHUM YMHOM HUpKamu — 10 60 — 85% Bij mpuitHsaTOl
7034, TIpu 11boMy 25 — 70% cTaHOBUTH HE3MIHCHHMM mpemnapar. A 1€ O3Hadae, IIo
010JIOT1YH1 PITUHU € TYXKe BAXXJIMBUMH 00’ €KTaMHU XIMIKO-TOKCHUKOJIOTIYHOTO aHAII3y
(XTA) na cexninazon. CexkHiiazo1 € IPaKTUYHO HEJAOCIIIIKEHOI0 PEYOBHUHOIO 3 TOUKH
30py XTA, B sskoMy mpoOOmiAroToBKa O10J0TIYHUX PIAMH 10 MOAANIBIIOTO AHAIZY
MOCIJIa€ BaroMe MICIl€ Y CTPYKTYPl METOJUK BUSBJICHHS Ta KUIbKICHOTO BU3HAYEHHSI.

Mera pociaimkenHsi. Po3poOUTH METOAUKY 130JI0BaHHS CEKHIJA30iy 3
O10J10T1YHUX PiAUH (PO3PUB 3B’SI3KIB aHAIITa 3 KOMIOHEHTAMH O10JIOT1YHOT MaTPHIIL,
HACTOIOBAHHS, €KCTPAKIIisl TOIIO0), 3alpPOIOHYBATH CMOCOOM OYUCTKH OTPUMaHHUX
€KCTPaKTIB Bij 010JIOTIYHOI MaTpuIll Ta iX KOHIEHTpYBaHHS. OIIHUTH MOXJIHBOCTI
3aCTOCYBaHHS MPOIEIYPH MPOOOMIATOTOBKH ISl BUKOPUCTAHHS B aHAMI31 MIJISIXOM
MPOBEJICHHsS]  momnepenHboi  (a3u  Bamijgamii, Yy  XOlIl  AKOi  BHBYAKOTH
crenu(p1yHICTh/CENEKTUBHICT METOJMKH, CTAOUIBHICTH aHajiTa B aHaJi30BaHOMY
PO3YMHI Ta CTYIIHb HOTO 130JIF0BaHHSI 3 MATPHIIL.

Marepiaau Ta Meroau. 3 ypaxyBaHHSM pPe3yJbTATIB JOCIIHKEHHS PIIUHHOT
EKCTpaKIIli CEeKH1/1a30JTy 3 BOJHUX PO3YMHIB HAMH OYJI0 BULJICHO ONTHUMAJIbHI HATPSMKH
MIPOBEICHHS MPOOOMIArOTOBKH O10JIOTIYHUX PiAMH (KPOBI Ta cedl) JJIsi MOAAJIBIIIOTO
BUSIBJICHHS Ta BH3HAUEHHS B HUX CeKHimazomy. OJHUM 3 TaKUX HANpPSAMKIB €
MpoOOMIArOTOBKA 13 3aCTOCYBAaHHSM PIAMHHO-PIAMHHOI E€KCTpaKlli OpraHiuyHUMU
PO3UMHHUKAMH, 10 HE 3MIIIYIOTECA 3 BOJOK. B IbOMy HanpsMKy HaMu
omnparnpoByBasioch 1Bi Meromuku. Blank-3pasku mnst meromuk: BimOupamu 5 3paskiB
(25,00 Mu1) BiAMOBITHOT MATPHIIl, OTPUMAHOI 3 5 PI3HUX JHKEPETT; BHOCHIIH IMIMETKOIO IO
1,00 M7 BoAM MUCTHIILOBAHOI IO KOKHOTO 3pa3Kka; peTenbHO mnepeminryBayi. ['oTyBamu
CTaHJApPTHI Ta po0OYl PO3YMHU CEKHIa30y, 3 PI3HUM KUTbKICHUM BMICTOM PEYOBHUHU B
1,00 M, siki momaBanmu 110 3paskiB Oionoriyaux piamH (25,00 mi kpoBi abo cedi) —
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MOJIeNbHI  3pa3ku. 3HadeHHd pH 3pa3kiB B €KCIIEPUMEHTI BCTAHOBIIIOBAM 3a
YHIBEPCAJIbHUM 1HMKATOPHUM TarepoM, MepeMillyBajy 1 3aIdIIad Ha 1 TOAUHY TIpH
NocTiiiHOMY mepeMinryBanHl. Cxema 130/II0BaHHS 32 METOAWKOIO 1: MigKUCICHHA 6
MOJIB/JT PO3YUHOM XJIOpUAHOT 10 pH=2; ekcTpakuiiiHa ouncTka xjaopopopmom mpu pH =
2; BUCOJIIOBAHHS 3a JIOTIOMOTOIO aMOHIN cynbdary; HehTpamzamis g0 pH = 7 3a
JOTIOMOT 010 25% PO34MHY aMOHIaKy; €KCTPAKIIisl CYMIIIIITIO XJI0po(opM — 130MpOIIaHoI
(8:2) mpu pH = 7. Cxema 1305110BaHHS 32 METOMKOIO 2: MIIKUCIECHHS 6 MOJIB/JT PO3YHMHOM
XJIOpUJIHOT KUCIIOTH 10 pH = 2; ekcrpakiiiiHa ouncTka xjopodopmoMm npu pH = 2;
BUCOJIFOBaHHS 32 JJOMIOMOT'OI0 aMOHIi cylb(haTy; mijury>kyBanHs 10 pH =9 3a nonomororo
25% po3umHy amMoHiaKy; ekcTpakiis xsopodopmom mipu pH = 9. Ilicias mponemypu
130JIFOBaHHS TTPOBOJMJIM JIOJAATKOBY OYHCTKY OTPHUMAaHHUX OPTaHIYHMX EKCTPAKTIB
METOJOM TOHKOIapoBoi xpomarorpadii (THIX). IlmactuHy nABiYl €rOOBAU Y
xyiopodopmi. Ilicis BucCyllyBaHHS IUIACTUHY €JIIOIOBAIM 3 BUKOPUCTAHHSM PYXOMOI
dazu xsmopodpopm — meranoin (90:10). Ha cranii miabopy ymos TIIX-ouuctku Oyiio
niepeBipeHo BukopuctanHs 0,1 Mo/ Ta 0,01 MOJIB/T pO3YMHIB XJIOPHIHOI KUCIOTH, 0,1
MOJIB/JT PO3YMHY HATPIN TIIPOKCHUIY Ta €TAHONY sIK eMtoeHTiB. KinbKicHe BU3HAuUEHHS
CEKHIZ]A30Jly Y OTPUMAHUX EKCTpaKTaX IMPOBOJWIA METOIOM abcopOriitHOoT
cnektpodoromerpii B YD-0051acTi CHEKTpa 3a METOJAOM CTAHAAPTY Ta MPOBOJIUIN
PO3paxyHKH BEIMYUH CTYIICHS HOTO 130JTFOBAaHHS.

Pe3yabTaTii TA 00rOBOpEeHHs. 3HAUCHHSA Zb,ank i KpoBi craHoBUTh (0,086/0,042,
st ceul — 0,091/0,051. Cryminb 130710BaHHS CEKH1IA30Ty 32 METOAMKOK0 1 13 KpOBi
CTAaHOBHTE 86%, i3 ceui — 94%. 3nauenns A, 1ms kpoBi cranoButs 0,057/0,034, s ceui

—0,062/0,035. CrymiHb 130JIF0BaHHSI CEKHI/Ia30Ty 32 METOJIMKOIO 2 13 KPOBI CTAHOBHUTH
73%, 13 ceui — 82%. Bukopucranus 96% eranomy sk entoeHTa € HeepekTuBHUM. CTyTIHb
€ITIOFOBAHHS CEKHIIA30Ty 3 XpoMaTorpadiuHuX racTuau 96% eTaHosIoM, TpH IMPOBEICHHI
TIIX-ounctku, cknagae 6au3bko 60%. B Toi e yac 1 pO3YMHU KUCIOTH, 1 PO3UKH JIyTy
JI03BOJISIIOTh  €JTIOIOBAaTH 110 99% cekHiga3ody 3 miacTMHU. ToMy B €KCHEPUMEHTI 3
010JI0rTYHUMH PIMHAMHU 3aCTOCOBYBAJIM CaMeE 111 TPH €JIFOCHTH B 3aJICKHOCTI B1Jl METOJTUKU
KUTHKICHOTO BU3HAUEHHSI CEKHI/Ia30JTy, BUKOPUCTOBYBAHOI y TIOAAJIBIIIOMY.

BucnoBku. Po3poOnena Hamu wmeromuka | Jyis 1307I0BaHHS CEKHIAA30iy 3
010JIOTIYHUX PIJVH 3 BUKOPUCTAHHAM EKCTPAKITi CYMIIIIITO XJI0POhOpPM — 130IPOITaHOI
(8:2) mpu pH = 7 no3BosIs€ 130J1F0BaTH BEMKHIA BiJICOTOK JOCIIKYBAaHOTO aHAMITY SIK 3
KpOBI, TaK 13 ceui. A 3anponoHoBaHa THIX- ouncTka OTpUMaHUX OpraHIYHUX EKCTPAKTIB
Jla€ MOXKJTUBICTh OTPUMATH JOCUTh YMCTI €JIF0AaTH 3 MMM BTpaTaMu JOCIIIKYBaHOT
pedoBuMHU. TOMy IS METOIMKA MOXKE€ BHKOPHCTOBYBATUCH Yy 3araibHoMy XTA Ha
CEKH1/1a30J1, OCOOJIMBO MPU FTOCTPUX OTPYEHHSX.
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JTOCJII)KEHHSI AHTUBAKTEPIAJIBHOI TA TIPOTUT PUBKOBOI 11
3 EKCTPAKTY HAI'OHIB MAJIMHU OJEP)KAHOI'O
20% PO3YUHOM ETAHOJIY
Komicapenko M.A., Ynup T.B., Macaos O.10., Jlenunk JI.B.
Harmionansnuit ¢papmarnieBTUYHHUN yHIBepcuTeT, XapKiB, YKpaiHa
upyrtaras@gmail.com

Beryn. B nanuit yac B MeIMUHIN MPaKTHUIIl BOXKJIUBE MICIIEC 3aiiMalOTh JIIKAPChKIi
3aC00M POCIMHHOTO MOXOJKEHHS, TaK K BOHU MaIOTh IIMPOKHUM CIIEKTP 010JI0TTYHOT
Iii B MOEAHAHHI 3 HU3BKOIO TOKCUYHICTIO, IO J03BOJISIE BUKOPUCTOBYBATH iX JUIS
npo(diTakTUKK 1 JIKyBaHHS 0araThox 3axBopioBaHb. OcOOMUBY yBary IOCIITHHKIB
MIpUBEPTAE CTAaHAAPTU30BAHA CHPOBHHA TUIOJOBO-STIMHUX KyJabTyp. Ilnoan manmam
3BUYalHOI YKpaiHa BUpoOsie B KiibkocTi 31920 T. Ha pik, TOAl SIK MaroHU MaJWHU
Maiike He BUKOPHUCTOBYIOTHCH.

Merta. JocnipkeHHsT aHTUOAKTEepIalibHOT Ta MPOTUTPUOKOBOI [IIi 3 EKCTPAKTy
MaroHiB MaJMHH.

Marepianu Tta Metoau. 100 T maroHiB MaJMHU 3BUYAMHOI, TOAPIOHEHUX 0
po3mipy yactok 10-15 MM, momimaiu B KoJIOW, 3aiduBaiv 1,5 jiTpamMu pPO3YHHOM
CIUPTY €TUIIOBOT'O PI3HOI KOHIIEHTpPALIli, EKCTparyBajil MPOTIroM 100U Mpy KIMHATHIN
TeMriepatypi. EKCTpakiiito MOBTOPIOBAJIM JIBI1YlI 3 HOBUMH MHOPLISMHU €KCTPAreHTy
(15 m). Opepxani BUTATH 00 €IHYBaJIM, BIJICTOIOBAJIM IPOTATOM 100U,
BiAGIbTpoBYBadu. DiAbTpaT ymaproBajd 3a JIONMOMOIOI0 POTAIIMHOTO BaKyyM-
BHUMNapHOTO anapara 10 00’ emy 100 mu. BuBvanu aHTUMiKpOOHY aKTUBHICTH METOJIOM
audysii B arap mo BiJHOIICHHIO J0 HACTYIMHHX MikpoopraHi3mis: Staphylococcus
aureus ATCC 25923, Escherichia coli ATCC 25922, Proteus vulgaris ATCC 4636,
Pseudomonas aeruginosa ATCC 27853, Basillus subtilis ATCC 6633 Ta Candida
aibicans ATCC 653/885. Meron nudysii mnpenapaTy B arap TPOBOIWIA
«KOJIOAA3SIMI». BU3HAaUEHHS aKTUBHOCTI aHTUOAKTEplaIbHUX MpPEnapaTiB NPOBOANIN
Ha JIBOX Iapax HIUTBHOTO TMOKHUBHOTO CEpPEOBHINA, po3auToro B ydamku [lerpi. ¥V
HIKHBOMY IIapl BUKOPUCTAIM «TOJIOAHI» HE 3acisiHl cepenoBuila (arap-arap, BOJIH,
comi). Hwknit map € migkmaakoo 3 10 Ma «rologHOro arapy», Ha SIKy CTPOTO
TOPU30HTAJILHO BCTAHOBIIOIOTH 3-0 TOHKOCTIHHUX ITWJIIHApA 3 HEPKaBilO4wOoi cTai
niamerpoM 8 MM 1 3aBBUIIKK 10 MMm. HaBkoJ0 MyTiHAPIB 3aIMBAIOTh BEPXHIN 1Iap, 110
CKTaJa€Thcsi 3 TOKUBHOTO — arapu30BaHOTO  CEpPEIOBHUINA, PO3IUIABICHOTO i
oxoJioaxkeHoro 10 40°C y sike BHOCUIIU BIAMOBIIHUI CTaHAAPT 1000BOI KYJIBTYPH TECT-
mTamiB. 3a3ayieriab, BEPXHIN map J00pe MepeMinTyBaBcs 10 YTBOPEHHS OJAHOPIIHOT
Mmacu. [licns 3acTWranHs IWIHAPH CTEPUIBLHUM IMHIIETOM BUTSTANH 1 B JIYHKH, IO
YTBOPWJIKCS, TIOMIIAIN BHUMPOOOBYBaHI mMpemnaparu, i TOPIBHSHHSA DPE3yJbTaTiB
B3sUIM KOHTPOJILHUH TIpenapat — cupei Xmopodutinry, sikuii 6yno BuroroiaeHo OO0
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JHIJI3 ([ep>xaBHuil HAYKOBH LEHTP JIKAPCHKUX 3aC00IB) Ta 3pa3Ku JIKAPChKOTO
3aco0y aHTHOAKTEepiaIbHOI Ta MPOTUTPHOKOBOT /1T 3 Masmuuu (0,3 m).
Pe3yabTatu Ta 06roBopennsi. Hapeneni mani tabmmimi Ne 1 cBiguath 1mpo Te,
10 Ha BiJIMIHY BiJ BiJIOMOTO TpemapaTy BHUHAaXiJ 3M1ACHIOE aKTUBHE MPUTHIYECHHS
pocty mramiB: Staphylococcus aureus ATCC 25923, Escherichia coli ATCC 25922,
Basillus subtilis ATCC 6633, rpudbka Candida aibicans ATCC 653/885. To6to
OTpUMaHUM JIIKApChKUH 3aci0, OTpUMaHUN Ha OCHOBI 010JI0T1YHO aKTUBHUX PEUYOBUH
MaJIMHU 3BUYAWHOI BUSBIIAE aHTHOAKTEPIaIbHY Ta TPOTUTPUOKOBY JIii.
Tabnuys 1
JlocmikeHHA aHTHOAKTEpiadbHOT Ta MPOTUTPUOKOBOI il 3 €KCTPAKTY MaroHiB MaJIMHU

[penapatu | JliameTpu 30H 3aTPUMKH POCTY B MM UHKCJIO MOBTOPIB AOCIIKEHb N=3
Staphylococ | Escherichia | Proteus Pseudomonas | Basillus | Candida
cusaureus | coli ATCC |vulgaris | aeruginosa subtilis albicans
ATCC 25922 ATCC ATCC 27853 | ATCC ATCC
25923 4636 6633 653/885

Excrpakr

I1aroHiB 20, 21,21 | 20, 20, 20 17,17, 17,17, 17 23, 22, 22, 21,

16 23 20

MaJTHA 20%

Xiopo- 15, 14

diminT 15, 14,14 | 15,14, 14 pict picT i 4 ' pict

JIHLJI3

BucHoBku. OIiHKa YyTJIMBOCTI IATOTCHIB JO AHTHUMIKpPOOHHX 3aco0iB €
OCHOBHUM  TIOKa3HMKOM, SIKHH  JO3BOJIA€E  TMPOTHO3yBaTH  €(EKTHUBHICTH
aHTuOakTepianbHOi  Tepamii.  Pe3ynpTaTM  OCHIIKEHHA  TIATBEPIXKYIOThH
MEPCIIEKTUBHICTh BUKOPHUCTAHHS EKCTPAKTy 3 IAroHiB MaJWHHU JJS OACpKaHHS
JKapChKUX 3aC001B 3 aHTUOAKTEPIAIBHOIO Ta MIPOTUTPUOKOBOIO JI€TO.
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HETATUBHUI BIIJIUB KOPOHABIPYCHOI IHOEKIIIT
HA IICUXIYHE 3/10POB’SA TA HACJIAKHU CYYACHOI'O
LONG(POST)-COVID CUHAPOMY HA OPT'AHI3M JIKOJIMHU
€ropkina /.M., KpaBuenko B.M.

Harmionanenuit ¢papmanieBTUUHUIN YHIBEPCUTET, XapKiB, YKpaiHa
yegorkina2000@gmail.com

Beryn. KoponaBipycu - 11e poanHa BipycCiB, SIKi BUKJIMKAIOTh 3aXBOPIOBAHHS,
MOYMHAIOYH BiJ] 3BUYAMHOI 3aCTYyIU O OUTBII BaXKKUX 3aXBoproBaHb. KopoHaBipycHa
inpekmis (COVID-19) — ne indekmiiiHe 3aXBOPIOBaHHS, CIPUYMHEHE OCTAHHIM
BUsIBIICHUM KopoHaBipycoM (SARS-CoV-2). Jlromu mMoxyTh 3apasutucs COVID-19
B1JI IHIIUX JIFOJIEH, SIKI MAIOTh BIpYyC, BAMXAIOYH APIOH1 KpaneiabKy piAMH Bl JOJeH 13
COVID-19, sxi kanuisiroTh a0 4XaroTh, a00 Yepe3 JOTHK 110 3a0pyTHEHUX MTOBEPXOHb.
OCHOBHE 3aHETOKOEHHS! BUKJIMKAE [1alla30H BUPAXKEHOCTI CUMITOMIB: JI€SIKI JIFOJIU
MalOTh JIETKI CHUMIITOMH, IHIII — TSXKKO XBOpPitOTh. Lle yckiaaHioe BCTaHOBJICHHS
CIPaBXHBOI KITBKOCTI 3apa)KEHUX Ta MIBHJKOCTI Mepeaadi BIpyCy BiJl JIOJUHU 0
moauHu. HalmommpeHimmMy CUMITTOMaMU € TOJIOBHUM O1Tb, Kallielb, THXOMaHKa Ta
YTPYAHEHHS JUXAHHS, B IESIKUX BUMAJKaX - Alapes a00 KOH'FOHKTHUBIT. [HKyOaiitHuit
nepioj] TpuBae Bija 2 aHiB 10 2 TrkHiB. 111 yac mangemii COVID-19 nikapi no BcboMy
CBITY 30CEPEIKEHI Ha TOMY, 100 BpATYBAaTH JIET€HI XBOPUX, OCKUIBKHA KOPOHABIPYC B
MepIIy Yepry CIPUUYHUHSIE TOCTPY PECIIpaTOpHY XBOpoOy. A€ 1ie y mepii Micsii
3'SIBUJTUCS] CBITYCHHSI HEPBOBO-TICUXIYHUX 3aXBOPIOBAHb Yy MAIlI€HTIB, SIKI IEPEHECIH
3aXBOPIOBAHHS, 3 KOXXHUM JHEM Ta MICALIEM IyONIKYIOThCA OILIbINEe cTaTe Ta
JOTIOBIJIEH, y SIKMX HAyKOBII IPEACTABJISIOTH CBITY MOXJIMBI HETaTUBHI HACIIIKH, B
TOMY 4YHCIl 1 Ti, IO CTOCYIOThCA IICUXIYHOTO 3J0pOB’S, MiJ Yac XBOpOOH
KOPOHaBIpYCHOIO 1H(EKIII€I0 Ta BXKE MICHs 11 3aKIHUYEHHSI, pOOJISIYM aKIEHT Ha TOMY,
110 000B’I3KOBO HEOOX1THO 3BEPTATUCS 10 JIIKAPIB Ta HE 3aiiMaTUCS CAMOJIIKYBAHHSIM.

Mera pmociaiizkeHHsi. AHami3  0COOJMBOCTEH  HEraTUBHOTO  BIUTUBY
KOpOHaBipycHOI 1H(EKII Ha TICUXIYHE 370pOB’S JIOJeH Ta aHam3 HaCIiAKIB
Long(Post)-COVID cunapoMy Ha oOpraHiam Ioa0 3amoOiraHHs CaMOJIIKyBaHHS
MAIIE€HTIB 3 KOPOHABIPYCHOIO 1H(MEKITIEIO Ta 3 «TIOCTKOBIAHUM CUHIPOMOM) (JIOCIIIBHO
«JIOBTOTPUBAIMM» KOBIJIOM) 3 METOIO 3HI)KCHHS KUTBKOCTI XBOPHUX Y TSKKIM GopMi
nepeliry, 3amo0iraHHsi MOXKJIMBUX HETaTMBHUX HACHIJIKIB HAa TICUXIYHE 370pOB’S Ta
3MEHILIEHHSI JIETaJIbHOCT1 HACENIEHHS.

Marepiaau Ta MmeToam. J{ns peanizailii mocTaBieHOT METH Oy BUKOPUCTaHI
HAyKOB1 JTOCHIJKEHHsI 1TaJIHChKUX BYEHHUX, OMYyOIIKOBaHI B HAyKOBOMY KypHall
Brain, Behavior and Immutity (sugasaunso Elsevier), mpoenenuii momyk mo 6azax
nanux PubMed.gov (xmrouoBi cioBa «Post-COVIDy syndrome, «Long-COVID»
syndrome ta orpumano 1854 pesynbrat i 120 pe3yabTariB, JOCTYIHHUX 0 aHATI3y

264


mailto:yegorkina2000@gmail.com

Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

BIJIIOBIZIHO, BUKOPHCTaHHSA MatepialiB iHTepHeT-eHuukmonenii  Wikipedia.org
(KJTIFOYOBI1 CJI0BA «ITOCTKOBITHUN CHUHAPOM», «KOPOHABIpyCHA 1H(EKIIsN», «IICUXIYHE
3II0pPOB’sD» Ta 1HIII BIAMOBIAHO 0 0OpaHOi TEMU).

Pe3ysabTaTi Ta 00roBOpeHHs. 3TiAHO 3 JTOCTIIKEHHSMH ITATIHCHKUX BUCHUX,
nyOriKamii SKuX JApPYyKylooThes y KypHami Brain, Behavior and Immunity, y 56%
MAIl€HTIB, SKI TMEPEXBOPUIM KOPOHABIPYCOM, CIOCTEPITalOThCS JIMCS HEBPOJIOTIYHI
npoobnemu. Ha Toii yac nenpecis micinst COVID-19 Bunukae y 31%. IcHye nB1 oCHOBHI
NPUYMHM, 32 SKUMH XBOpoOa BUKJIMKA€E JEMPECII0 Ta YMHUTH BIUIUB HA ICHTPAIHHY
HEPBOBY CHCTEMY. Y MOBHO iX MOXKHA PO3AUTUTH Ha «(Pi310JIOTTUHY» Ta «IICUXOJIOTTYHY».
3a (i31070T1YHOI TPUUMHE KOPOHABIPYC MPOHUKAE y HEPBOBI KIITUHHU 1 MOPYIIYE iX
ctpyktypy 1 ¢yskuii. Ile Moke BigOyBaTHCs TphOMa HUIIXaMH: 4epes
reMatoeHedaniyauii 6ap’ep, T06To COVID-19 3naTHMl TPOHUKHYTH B IICHTPAIbHY
HEPBOBY CHCTEMY 3 OyJIb-SIKOTO OPraHy, MO>Ke IPOHUKATHU Yepe3 KIITUHU KPOBI Ta TPETIH
HUISIX — TPAHCHEBPAJIBHO — Uepe3 NepuepuyHi HEpBU. Y pe3ysIbTaTi OO 3’ SIBISIOTHCS
HETIPUEMH1D» CUMIITOMH, TaKl SK amnaris, YIOBUIbHEHHS Mii, TOPYIICHHS CHY, BIAUYTTSI
TpUBOTH, TOJIOBHI Ooui. [lcuxomoriuna nmpuunHa — aktyanbHicTh nanaemii COVID-109.
[Icuxomoru Ta NCUXOTEpaneBTH HArOJIONIYIOTh HAa TOMY, 110 BCE, III0 MA€ BiTHOIICHHS J10
KOPOHAaBIPYCY, BUKIIMKA€ HEAOUSIK] IEPEKUBAHHS Y JIFOJIEN PI3HUX BIKOBUX KAaTEropi. Y
pe3yJbTaTi BUHUKAE MOCTTPAaBMAaTUYHUM CTpecoBUid po3naj. HeraTuBHui BILTMB MOXKE
MPOSIBIIATHCS HACTYITHUMH CKJIQIOBUMH: &) HETAaTUBHUMH 3aXHUCHUMH PEAKIIISIMU, TOOTO
BIJICYTHICTb BIpH B ICHyBaHHS KOpPOHABIPYyCY, Y HOT0 3arpo3y Jisi CBiTY, a00, HaBMaKH, —
HajuuIkoBa (oOis 3apa3uTHcsa, OTpUMATH CYTTEBI TpobOiIemMu 31 37A0poB’siM, O)
MCUXIYHUMH PO3JIaJIaMUA Ta PO3JaJaMH TIOBEIIHKKM — Tirep- abo TIMOKIHETHYHOIO
(dopmoto, 11e 03HaUaE, 0 JTIOIMHA MOXKE OYTH 3aHAaITO aKTUBHOO, HE MAaTH 3MOT'Y 3HANTH
co01 miciie, ado, HaBMaky, OyTH YIOBUIBHEHOIO Y CBOIX 3BUUHUX AisiX. CymyTHI POSIBU:
MOPYIIEHHSI CHY, YTPYAHEHHS Yy BHUMOBI CJIB, BaXKICTh CIPUUHATTS OTOYYIOUOI
TIMCHOCTI, B) TPUBOXKHO-JIENPECUBHI pO3JIaAM Ta MaHIYHI aTakKh — BIJICYTHICTb
MOCTIHHOCTI y TIPOTHO3aX 1010 PO3BUTKY BIPYCY, TPUBOXKHICTb, BITUYTTS CTpaxy 3a cede
Ta OJM3BKUX, O€3MepEepBHI CYyMHI HOBUHU MPO CTPIMKHI 3pICT KITBKOCTI XBOPHUX, BCE 1IE,
SK TIOBIIOMJISIFOTh MEIUKH Yy CBOIX HAyKOBHX MpaIsiX, Ma€ CTaH «KOBimodoOii», 1e
CYITPOBO/IKYETHCSl  33JyXOl0, HYJOTOI Ta TaxiKapJi€r, T) €MOIINHO HecTabiIbHi
pO3JIau: amnartisi, BITIYYTTS «IOPOXKHEU1», Oa)KaHHS MMePeIYacHO 3aKIHUUTH CBOE KUTTSL.
3a HasBHOCTI YCiX LMX MPOSIBIB NAILIEHT 000B’A3KOBO MOBUHEH Mepe0yBaTH 1] HATJISIOM
KBali(PiKOBaHMX MeIWYHUX poOITHUKIB. Ha nanuit yac HaykoBii OxchopichKOro
JIOCHITHUIIBKOTO TIEHTPY 37I0pOB's Ta Oiomeauiau B BemukoOpuranii 3'sicyBanm, 110
3axBoptoBanHs Ha COVID-19 mMosxe npu3BOANTH 10 TICUXIYHUX TPOOJIEM Y KOXKHOT IT'SITOT
ocobu. [lepemycim 13051511115t 1 CAMOTHICTD YaCTO CTAIOTh HACIIIIKOM TPUBOKHUX PO3JIA/IIB,
aerpecii Ta Oe3coHHs. BinmosigHe nocmikeHHs Oyno omyOnikoBaHe y (haxoBOMY
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xKypHam Lancet Psychiatry. BigHocHOo HemogaBHO MiKHapogHUM KiacH(piKaTopoM
xBopo0 (MKX-10) OyB BHeCCHHMI TEPMiH «IIOCTKOBIAHMI cuHIpom» (auri1. Post-COVID-
19 syndrome, Long COVID) — nacmiaku HoBoOi kKopoHaBipycHoi iHdekii (COVID-19),
3a sikoi 10 20% Irojei, Kl mepeHecIn KOPOHaBIpYCHY 1H(EKINIO, CTPaXIaloTh Bij
JOBrOCTPOKOBUX CHUMITOMIB, sIKi repediratoTh y nepiog A0 12 twxHiB 1y 2,3% HaBITh
nosmie. Y rpynHi 2020 poky HamioHamsHUM 1HCTUTYTOM 370pOB’S Ta JOCKOHAIOCTI
nonomord (NICE - National Institute for Health and Clinical Excellence) Beinkoopuranii
OyJ1a 3ampoIIOHOBaHA HACTYyIHA Kiacu(ikallis MOCTKOBIHKMX cTaHiB: a) roctpuiit COVID-
19 (cumnTomu mpoTikaTh a0 4 TWkHIB), 0) cumnroMatuyauii COVID-19, sxuit
MIPOJIOBXKYETHCS (CUMIITOMH BiJl 4 10 12 TUXKHIB), B) HOCTKOBITHUN CUHIPOM (CUMIITOMU
Outblie, HK 12 TWXKHIB, HE TOSCHIOIOTHCS aJbTEPHATUBHUM J1arHO30M, 37aTH1
3MIHIOBAaTHCS 3 4YacoOM, 3HUKATH 1 3HOBY 3 SIBISITHCS, BKJIIOYAIOUM 0araTto CHCTEM
oprasizmy). Y JONOBHEHHS 10 BUIIEBKAa3aHMX KIIHIYHUX BU3HAUY€Hb OYyJIO TaKOX
3aIpOIIOHOBAHO BBECTH TePMIH «H0Bruii koBim» (anri. Long-COVID), skuii Bkirodae
MepioJT CHMIITOMATHUKH B 4 THXKHIB 1 O11b111e. JI0 TOBrOCTPOKOBHUX CUMIITOMIB BIJTHOCSITH
HACTYITHE: Tapajli3yrouy ciaaOKIiCTh, allHOE, BaXKKICTh 3a TPYAMHOI, Miairiddi 6om y
M’s13aX, HEBPOJIOTTYHI Ta Cyra000Bi 00Jil, MOPYIIEHHs BIAYYTTS a00 BTpara 3amaxy Ta
CMaKy, KOTHITHUBHI TOpYIIEHHS (BTpara mam’sTi, JE30pI€HTallisl B MPOCTOPI,
TPUBOXHICTh, MAaHIYHI aTaKW), apuUTMii, Taxikap[li Ta 1HII crneuu(piyHl CHUMIITOMHU.
OdiiasibHl TPOTOKOJIM JIIKYBAaHHS IMOCTKOBITHOTO CHUHAPOMY IOKM HE OITyOJIIKOBAHI.
JlikyBaHHSI CHMITTOMATUYHE.

BucnoBku. /{151 BupillieHHS] MUTaHHS MPO BUY>KaHHS TICIS KOPOHABIPYCY y
MEIMYHUX 3aKjIaJax IMPOBOJSITh KOMIUIEKC aHali3iB: iMyHorinoOymiau A, M, G — y
KpOBI MOBHHHI 3aJUIIUTHUCS TUIBKUA IMYHOTJIOOYiHN G, IMyHOTJIOOYJiH A TIOBHHEH
3HUKHYTHU, a Y IMyHOTJ100y/1iHY M MOBUHHA 3’ SIBUTUCS YITKA TEHACHIIIS 10 3HUKECHHS,
TaKoX OepyTh Ma30K i3 HOCOTJIOTKH Ha puboHykieinoBy kucnory (PHK) SARS-CoV-
2 Mae Oytu HeraTuBHMM. KOpOHaBipyC BM)KMBA€ B OpraHi3Mi MpH BaxXKuX (opmax
nepebiry go 28 nauiB. PeaOumitaimisi XBOpUX, SKI TEpeHECHH TIKKY (Gopmy
KOpPOHABIpyCHO1 1HGEKIl, MNpoBOAUTHCS B 3 eTamu: y CTalioHapl IMiJ dYac
rocmitamizanii (y BiAIJICHH] IHTCHCUBHOI Teparii Ta B TepaneBTUYHOMY BIJIIICHH]),
y 11JI01T000BOMY BIIIUIEHHI MEIMYHO1 peadimiTarlii Ta OCTaHHE y BiJITIJICHH] METUIHOT
peabimiTailii a00 MOJIKIIIHIKY (2 TAKOXK BAOMA). 3apyOi’kHI €KCIEPTH I1]] 4ac XBOPOOU
Ta peabumTali peKOMEHIYIOTh MPaIOBAaTU 3 TlaM ATTI0 — BUPIITYBATH TOJIOBOJIOMKHU
Ta BUKOHYBATH TaKl 3aBIAaHHS, K1 CIIPUSAIOTH OUIBININ PO3YMOBI AiSUIBHOCTI. 32 Oy/Ab-
SKUX MPOSIBIB TIOTIPIICHHS] CAMOIIOYYTTS HEOOX1THO SSKOMOTA IIBUIIIE 3BEPTATUCS JIO
MEINYHHX 3aK/IaiB 3a JOIIOMOI0I0 JO CHELIAIICTIB, 1€ JOIIOMOXKE 3HU3UTH HACII KU
KOPOHABIPYCHO1 1H(PEKIIiT, MOKITUBOTO ITOCTKOBITHOTO CHHIAPOMY» Ta 30€PEKe JKUTTS
MAIIE€HTY 1 HOTO OM3BKUM JIFOISIM.
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BU3HAYEHHS AHTUOKCUJAHTHOI AKTUBHOCTI
CIIUPTOBOI'O EKCTPAKTY JIMCTA 3EJIEHOI'O YAIO
Macuos O.10., Komicapenko M.A., Ynup T.B.
Harmionanenuit ¢papmanieBTUYHUIN YHIBEpCUTET, XapKiB, YKpaiHa
alexmaslov392@gmail.com
Beryn. BinpHi pagukanu 06e3nepepBHO YTBOPIOIOTHCS B OPTaHi3Mi JIFOJMHU.

Hanmipauit BMICT BIIBHUX pauKaIiB MOKE MPU3BECTU /10 HEOaKaHUX Peakiliid, 1o
JeXaTh B OCHOBI IIJIOrO psAIY 3aXBOPIOBaHb, TAaKUX SK aTEPOCKIEPO3, 1IIEeMiYHa
XBOpOOa ceplist, OHKOJIOT1YHI 3aXBOPIOBAHHS Ta 1H.

@®eHONMbHI CHOMYKH € OCHOBHMMH PEYOBHHAMH 3 aHTHUPAJAHKAIBHOIO
aKTUBHICTIO. JIMCT 3€MeHOro 4Yar MICTUTh Yy cBoeMy ckiani a0 30% deHonbHuX
CIOJIYK, TOJJOBHUMU (DEHOJIBLHUMU CIIOJIYKaMH € MOX1/1H1 (iaBaH-3-0JIiB.

Mera pocaimxenHsi. Bu3HauuTH aHTHOKCHUIAHTHY AKTHBHICTH CIIMPTOBOTO
€KCTPAKTY JIUCTSI 3€JIEHOTO Yalo.

Marepianu Ta meroau. O0’€KTOM MOCITIKEHHS OYyJId JIUCTS 3€JIEHOTO Yalo,
310paHl y BECHSHHUI ce30H y NpoBiHIINA AHbxoM, Kutai. ExcTpakrt nucts 3eneHoro
yaro OyB oTpuMaHuil HacTynHUM MeTtofoM: 10,0 moapiOHEHOTro JUCTS 3€JEHOT0 Yako
nomimanu y kosoy 31 nuridom Ha 500 M1, 3anuBaiu 200 Mt 96% eTunoBoro ciupTy u
BUTPUMYBAJIM | TOIMHY HA KUIUIAY1MA BOJSIHIN OaH1, MOTIM €KCTparyBajy 1€ OJUH pa3.
OO0’enHyBa M BUTATH Ta yHaproBajd HA POTOPHOMY BUITAPHUKY JO CIIBBIIHOILIECHHS
1:2 10 macu HaBaKKW CUPOBUHH.

Jlnst  BU3HAYEHHS AHTHOKCHJIAHTHOI AaKTUBHOCTI CHUPTOBOTO EKCTPAKTY
BUKOPHUCTOBYBABCS MOTEHLIOMETPUYHUNA MeTof. i IIbOro BHUKOPHCTOBYBAJIaCh
memiatopra cuctema Ks[Fe(CN)s]/Ks[Fe(CN)s] 3 konmentpariero 0,002/0,00002
Mow/113 pH 7,2 (pocdatuuii 6ydep). BumiproBaiu mo4aTkoBHi MOTEHIIIA] BUX1THOTO
PO3YMHY, MICJS BCTAHOBJIEHHS MOYAaTKOBOI'O MOTEHI[IANY B €JIEKTPOXIMIYHY KOMIPKY
BHOCWJIM aJIIKBOTY MPHUTOTOBAaHOTO PO3YMHY EKCTPAKTy Ta BUMIPIOBAIM KIHIIEBUN
MOTEHIIIAJI, TICASA IIbOTO 3HAXOAWIM PIZHHUII0O MK ITIOYaTKOBHM Ta KIHIIEBHM
noteHmianoM. (PH-merp - Hanna 2550, 3 pemokc enekrpogom EZDO POS50).
AHTHOKCHUJIAHTY AaKTUBHICTb pO3paxOBYyBajud Ha MiACTaBl OTPHUMAHOI PI3HULI
MOTEHIIATIB 3a (opMyIaMu 1 BUpaXKal y MOJISIX €KBIBAJCHTIB aHTUOKCUIAHTIB Ha
Macy CyXOro 3aJIMILIKY €KCTPaKTy (MMOJb-€KB./Mcyx. sar). OTpUMaHi faHil npu n=3 y

KOXHOMY JTOCJTiII OOpOOJISIIN CTATUCTUYHO.
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AOA = Cox— A'Cred . Kdil . 103 . m’
1+«

m;

(AE—Eethanol)nF/
2,3RT

C
a=( Ox/Cred) -10

ne: Cox— konuentpauis K3[Fe(CN)g] B enexkTpoximiuHiit KOMipKH, MOJIb/;
Cred— xonnentpariisi Ks[Fe(CN)e] B enekTpoxiMiuHii KOMIpPKH, MOJIB/J;
Kadil — koedimieHT po3BeIeHHS;

Eethanot — 0.0546-Co, — 0,0091;

Co — KOHIICHTpAILiSl €TAHOITY;

M1 — Maca CyXoro 3aJIMIIKy eKCTPaKTY;

M2 — Maca CyXxoro 3aJIMIIKy B 1 MJI €KCTPaKTi;

N— KiJIbKICTh €JIEKTPOHIB B €JIEKTPOAHOI peakiii (N = 1);

F— mocriiina ®@apanes (F = 96485,333 Kn/moup);

R— yniBepcanpna ra3osa noctiitaa (R = 8,314 J[x/mons X K);

T — Temneparypa pozuuny, K.

PesyabraTtn Ta 00roBOpeHHsi. byJlo BCTaHOBIIEHO, IO AHTUOKCHUIAHTHA
AKTUBHICTh CIIUPTOBOTO EKCTPAKTY JIUCTA 3€JICHOTO Yato ckiana 617,28+13,58 mmouib-
€KB./Mcyx. san.

BucnoBku. OTprMaHH1 pe3yIbTaTH JTOCTIKEHHS] MOXYTh OyTH BUKOPUCTaH1 y
PO3p0o0IIl AIETUYHUX T00ABOK, JIIKAPCHKUX MpenapaTiB Ta KOCMETOJIOMYHUX 3aC001B 3
AHTUOKCUJAHTHOIO aKTUBHICTIO.

FAMILY ERICACEAE AS SOURCE OF NOVEL
ANTI-DIABETIC MEDICATIONS
Kravchenko G.B.
National University of Pharmacy, Kharkiv, Ukraine
annabk2014@gmail.com
Introduction. According to modern concepts, the diabetes mellitus type 2
(DM2) pathogenesis is closely connected with peripheral target tissues insulin
resistance (IR). Hyperglycemia induces oxidative stress, leading to phospholipids and
other molecules damage in target tissues as well as B-cells lesion. Inevitably, a vicious
circle occurs, characterized by systemic metabolic disorders and associated clinical
complications. One of the approaches to the development of new medications for
complex DM2 therapy can be the purposeful use of plant biologically active substances
in their composition with proven hypoglycemic, hypocholesterolemic and antioxidant
effects. Plant bioflavonoids have pronounced antioxidant properties, which is largely
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associated with their potential antidiabetic effects. There is no doubt about the effect
of polyphenols on the nuclear and cytoplasmic proteins expression. An important
component of the bioflavonoids physiological activity is their participation in the
signaling systems of the cell.

The aim of this work is to analyze relation between active components content
and the results obtained under experimental study of hypoglycemic and hypolipidemic
effects caused by administration of extracts, which were obtained from plant raw
materials of the Ericaceae family, in rats with high-fructose diet (HFD) induced IR.

Materials and Methods. In experiments were used outbred white male rats
keeping in NUPh vivarium. IR was induced by watering animals by 20% fructose
solution for 7 weeks. Rats were randomized to experimental groups including control
and treated animals according to the purpose of experiment. From the 5" week of
experiment IR rats were administered dry extracts from bearberry, blueberry and
bearberry leaves extracts and extracts enriched with amino acids for 2 weeks. Water
and alcohol dry extracts were developed at the NUPh Pharmacognosy Department
under professor Oleh Koshovyi supervision. To prove the IR development fasting
blood glucose (FBG) and immunoreactive insulin (IRI) content were determined, as
well as oral glucose tolerance test (OGTT) was used. HOMA index and AUC were
calculated. Total lipids (TL), total cholesterol (Ch), tryacylglycerols (TAG), LDL
cholesterol (LDL-Ch) and HDL cholesterol (HDL-Ch) contents in blood serum were
measured using commercially available Kits.

Results and Discussion. In this group of experiments, using the HFD
experimental IR model, the hypoglycemic pharmacological activity of the tested objects
was studied. OGTT which was carried out after treating IR animals by leaf polyphenol
extracts were used to evaluate the rate of glucose utilization. In general, the obtained
results showed rather different, but significant hypoglycemic activity compared with
reference preparations. The most effective possible mechanisms of action are associated
with the presence in extracts chemical composition the of various substances
combination, due to which they can comprehensively affect metabolic processes in the
cell. Amino acids supplementation was given the ambiguous results, but some of them,
which were selected for further study, even potentiated the action of the extracts.

The long-time evidence confirms that IR is primarily disorder of fatty acid
metabolism regulation with the development of simultaneous hyperlipidemia and
dyslipidemia, and only secondarily, glucose metabolism is affected with the
development of hyperglycemia and hyperinsulinemia. It should be noted that IR is a
functional disorder, which applies equally to the destruction of B-cells of the islets of
Langerhans and transmission disorders in the hormonal signal from receptors to
insulin. Our experiments confirm the beneficial effect of plant extracts in lipid
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metabolism disorders. In addition, supplementation of some amino acids potentiates
this activity. Thus, the lipid-lowering action depends on some possible mechanisms,
such as, the inhibition of free radical processes, enhancing lipid utilization by activating
the transport of fatty acids into mitochondria enhancing beta oxidation, stimulate
lipolysis activity, and upregulate the adipocytes genes expression which increases the
lipids to prevent the oxidation of LDL, etc.

Conclusions. The analysis of our experiments’ results allows us to conclude that
a high content of flavonoids, phenolic acids, hydroxycinnamic acids, etc. and, also
amino acid supplementation, revealed hypoglycemic and hypolipidemic action,
targeting for correction or prevention of DM2 metabolic disorders.

BILIUB HAJI®I3I0JIOITYHUX /103 ACKOPBEIHOBOI KMCJIOTH
TA XOJIEKAJBIUA®EPOJY OKPEMO TA B KOMBIHAIIII
HA OBMIH ®OC®ATIB VY IIIYPIB
JIutkin [.B., Ilonoabcskuii I.M., Iloryasii A.O.
HanionansHuil (hapmManeBTUYHUN YHIBEPCUTET, XapKiB, YKpaiHa
d.v.lytkin@gmail.com

Beryn. ITanpemiss koponaBipycHoi xBopoou 2019 (COVID-19) migkpecitoe
BAKJIMBICTb BHKOPHUCTAHHS OCHOBHUX HYTpPIEHTIB, OCOOJMBO THX, IO MAalOTh
IMyHOMOJTYJIIOI0YY IO Ta MIATPUMYIOTh MPUPOIHUN IMyHHUHN 3aXHCT OpraHi3mMy B
pasi Ti€l um iHmo1 BipycHOT iH(ekii. HaBiTh y HUHIITHBOMY KOHTEKCTI TOCTYIMHOCTI
BAaKIIMH Jiaja «CTaH XapyyBaHHSA — IMyHHa BIJIMOBIABY» JUISI OKPEMOTrO 1HJMBiIA
3AITMIIAETHCS BAKIIUBOIO, OCKUTBKHM €()EeKTHUBHICTH MPO(IIaKTUKKI/TIKyBaHHS 0araTo B
YOMY 3aJIeKUTh Bl 1HAMBIAYaJbHOI peakiii Ha mepedir BIPYCHOIO 3aXBOPIOBAHHS.
Came BUXOASYM 3 IUX MIpKyBaHb y 0OaraTbOoX MPOTOKOJAaX JIKyBaHHS MAILIEHTIB 3
COVID-19, ne3Baxatoun Ha BHCOKY JUHAMIKY MEPETyIsi Iy MEIUYHOI JOKYMEHTAIIli 3
ypaxyBaHHSM HOBUX KJIIHIYHUX JaHUX, HAJIAHO 3aKpiuiaocs KOMOIHOBaHE
3aCTOCYBaHHS TperapaTiB  acKOpOIHOBOI KHCJIOTH Ta XOJeKaidbludepoly B
HajdizionoriuHux go3ax. [Ipote, BpaxoByroun OaraTOrpaHHHUM Ta MOTYKHUM BILTUB
[IUX HYTPIEHTIB, 0COOIMBO XOJICKaIbIM(pepoy, Ha OOMIH PEYOBHUH, ITOCTAE MUTAHHS
0e3IeKr 3aCTOCyBaHHS Takoi KOMOIHalii mpoTarom TpuBajoro vacy. [lo peui, a0
TEMEePINHBOT0 Yacy el acleKT JOCTEMEHHO BUBUEHO He OyIio.

Meta npocaigxennsi. MeTow JaHOTO eTany JOCTIIKEHHS OYyJI0 BUBUCHHS
BITUBY 0araTopa3oBOT0 BHYTPIIIHBOILTYHKOBOI'O BBEJCHHS BUCOKUX 7103 BiTaMiHiB C
ta D okpemo Ta B koMOiHaIlii Ha KOHIIEHTpaIii pocdaTiB y KpoBi Ta ceul HIypiB.

Marepiaiau ta meroau. Jlocmimkenns mpoBoauian Ha 48 mrypax (ayrOpemHi
caMmill), paHJAOMi30BaHUX Ha 6 MOCTIAHKUX Tpym (10 8 TBApUH y KOKHIM): KOHTPOJIbHI
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Ta JOCIIJIHI TPYIHU, 10 ojepkyBainu okpemo Bitamin C 200 mr/kr, Bitamid D 1000
MO/kr, kanbiiiit 2500 Mr/kr Ta pi3Hi ix KoMOiHaIli. BHyTpIIIHBOIITYHKOBE BBEICHHS
npernapariB 31CHIOBAIM 1101001 BIIPOJOBXK 2 THXKHIB. HampukiHili eKCIEpUMEHTY Y
TBapuH 30upasn 000BY cedy B METa0OJMIYHMX KIITKax 1 BiIOMpamd KpOB IS
OTPUMAaHHS CHPOBATKHU. Y 3pa3kax Oi0JOTIYHUX PIAWH BU3HAYAIW 3araJIbHUA BMICT
docdariB peakiicro 3 MOMIOIECHOBOIO KHCIOTOI 3a JOMOMOTOI0 CTaHAAPTHOTO
610XiMiYHOTO HAOOPY peareHTIB Ha HalliBaBTOMAaTHYHOMY O10XIMIYHOMY aHaIi3aTopi
MapLabPlus. PesynapTaTtu onpaiboByBaJid CTAaTUCTUYHO.

Orpumani pedyabraTn. OKkpeMe BBEACHHS BITaMiHIB a00 PO3YMHHUKA B
€KBIBJICHTHUX KOHIICHTPAIIIsIX HE MPU3BEIIO A0 3MIHU KOHIIEHTpaIlii ocdaTiB y KpoBi
Ta ceul mypiB. Ha Tii xoMOiHOBaHOTO 3actocyBaHHs BiTamiHIiB C Ta D (y T.u. y
KOMOIHaIl1 3 KaJbIliEM) CIOCTepirajiocss JA0CTOBipHE 3poctaHHs (Ha 15,5-20,8%)
KOHLIeHTpauii ocdariB K y cedl, Tak 1 B cupoBaTLl KpoBi. OTpuMaH1 pe3ysbTaTH,
HMOBIpPHO, CB1TYaTh MPO MOCUJICHHS BUBLIILHEHHS (ocdaTiB 3 KICTKOBOTO JIETIO B KPOB
Ta MOJAJIbLIY €KCKPELIIO 3 CEUelo, 1110 3a JOBrOTPUBAJIOrO BILTUBY MOKE IIPOBOKYBATH
MaTOJIOTIYHY JAEMIHEpai3alliio KICTKOBOI TKAaHUHHU.

BucHoBku. 3acTOCyBaHHS BHCOKMX J03 acCKOpPOIHOBOI KHCIOTH Ta
XoJIeKaIbIK(eposTy MOXKe MPOBOKYBATH MOCUIICHE BUBEICHHS (hocdaTiB 13 opraHizmy,
0 HEoOXiJHO BpPaxoBYBaTH B TEPANEBTUYHUX Ta MNPOPUIAKTUYHUX CXemax, SKI
BKJIIOYAIOTh iX OJHOYAaCHE BHCOKOJI030BE 3aCTOCYBAaHHS, 30KpeMa JIKyBaHHS Ta
podiTaKTHKAa KOPOHABIPYCHOT XBOPOOH.

HEPATOPROTECTIVE EFFECT OF BEARBERRY LEAVES EXTRACTS
UNDER DEXAMETHASONE INDUCED INSULIN RESISTANCE IN RATS
Matar Mazen
Benta Pharma Industries, Beirut, Lebanese Republic
annabk2014@gmail.com

Introduction. The cause of diabetes mellitus type 2 (DM2) is more often relative
insulin deficiency, when the production of the hormone may be decreased, or may
increase, but at the same time there is a pronounced resistance of cells to insulin. DM2
Is one of the most common pathological conditions in the world that is why the search
for new approaches for its treatment and prophylaxis is one of the important tasks of
modern medicine. DM2 is a socially significant disease due to both its high prevalence
and the development of severe complications.

Aim. The present study was undertaken to evaluate hepatoprotective activity of
bearberry leave alcohol extracts enriched with arginine and cysteine under
dexamethasone-induced insulin resistance (IR) in rats.
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Materials and Methods. Male albino rats were used in this study and divided
into 7 groups (for each 6). Group (1) fed basal diet and maintained as intact control
group. Group (2) daily injected by dexamethasone (Dex) in a dose of 15 mkg/kg bw
for 7 weeks. Groups 3, 4, and 5 beginning from 5th week were treated along with Dex
with bearberry leaves extract (PES0), plant extract enriched with arginine (PE50 _arg)
and cysteine (PE_cys) in 100 mg/kg b.w., and groups 6, 7 for reference medications —
metformin (Dex_met, 100 mg/kg b.w.), “Arphasetin” tea infusion (PE50 arph, 18
ml/kg b.w.). To examine hepatocellular changes such biochemical parameters as total
protein and albumins levels, as well as alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (ALP) and gamma-glutamyl
transpeptidase (GTP) activities in blood serum were determined by colorimetric assay
using commercially available kits (“Filicit Diagnostics”, Ukraine).

Results and Discussion. IR development was proved by measuring levels of
glucose and insulin (published earlier). In the current study, significant decline in serum
albumin level (by 34%) and significant elevations in markers of liver injury (ALT, AST,
ALP, and GTP activities) reflects the hepatocytes injury in experimental IR. Thus, serum
levels of ALT and AST had a 5.3-fold and 2.8-fold increase, respectively, in IR animals
compared to healthy rats. Additionally, the concentrations of ALP (1.7-fold) and GTP
(3.6-fold) increased significantly by the end of the experiment.

All investigated extracts significantly lowered the rise of ALT and AST activities
as well as normalized the total protein and albumin levels. Treatment of IR rats for 5
weeks by studied extracts completely restored albumin level. Therefore, significant
decrease in ALT, AST, ALP, and GTP activities compared to Dex group didn’t reach
control level, but not GTP activity in EP50_arg group. Additionally, determined indices
were nearly equivalent to that in Dex_met and Dex_arph groups. Thus, we can assume
that treating with PE50, PE50 cys and PE50_arg ameliorates the function of liver.

Conclusions. The current investigation showed beneficial role of bearberry
leaves extracts enriched with amino acids in dexamethasone-induced insulin resistance
rats. PE50, PE50_cys and PE50_arg improved the hepatocytes function as shown by
lowering AST, ALT and GTP enzyme activities. The presence of phenolic compounds
in studied extracts might be responsible for the hepatic protection and improved anti-
oxidant capabilities in insulin resistant rats. Thus, amino acid supplementation,
particularly arginine, notably potentiate hepatoprotective effect.

*,7/
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EKCIIEPUMEHTAJIBHU XOJECTA3: AHAJII3 BIOXIMIYHUX
IMOKA3HUKIB SIK KJIIOUOBUX KPUTEPIIB PO3BUTKY
IOpuenko K.1O., Mimenko O.51.
Harmionansnuit ¢papmanieBTUYHUIN YHIBEpCUTET, XapKiB, YKpaiHa
catherinyuyu@gmail.com

Beryn. Xosectaz € mporecoMm, IO MOXE CYIMPOBOIKYBAaTH OYIb-sKi
MaTOJIOT1YHI 3MIHH, 1110 PO3BUBAIOTHCS Y remaToO0uliapHOMy TPaKTi Ta MPU3BOJAUTH J0
cTaHy OumiapHoro nupo3y. BupazoMm xosectasy € 3MEHIIEHHS KaHalbLIEBOIO TOKY
’KOBY1, EKCKpEIlli BOJM Ta OpraHIYHUX aHIOHIB, HAKOMTMYEHHS KOBY1 y TeMaToIUTax Ta
il 3aTpUMKa y )KOBYOBUBITHUX IIISTXaX, TPOHUKHEHHS KOMIIOHEHTIB KOBY1 Y KpOB. 3a
YMOB E€KCIIEPUMEHTAIFHOTO MOJETIOBAHHS MATOJOTIi YCKIaJHEHUM € BPaxXyBaHHS
KJIIHIYHOT KapTHHH, TOMY O10XIMIYH1 MOKa3HUKH BUCTYNAIOTh HAHOUIbII 3HAYYIIUMU
J1arHOCTUYHUMU KPUTEPISIMU PO3BUTKY MATOJIOTTYHOIO CTaHY.

Merta nocaimkennsi. BusHaueHHs psiy OKpeMux O10XIMIYHUX MOKAa3HUKIB Ta
iX TO€NHAaHb SK KIIOYOBHX MapKepiB PO3BUTKY XOJEecTasy B  yMOBax
€KCIIEPUMEHTAJILHOTO MOJICTTIOBAaHHS XOJIECTATUUHUX 3MiH.

Marepianu Ta Meroam. AHaN3 JaHUX HAYKOBUX MyOJiKaliid 3a TEMOIO
TOCIIIKEHHS.

PesyabTtatn Ta oOropopenns. KiroduoBuM  O10XIMIYHHUM  MapKepom
XOJIECTATUYHUX 3MIH € MIABULIECHHS PIBHS )KOBUHUX KUCJIOT, 13 PO3BUTKOM AECTPYKIIIi
renaTolUTIB J0 IIarHOCTHYHUX MOKAa3HUKIB JOMYyYa€ThCA 3HAYHUIM PICT aKTUBHOCTEH
(dbepMeHTIB anaHiH- Ta acnaptaramiHoTpancdepas 1 yxHoi pocdarazu. B 3anexnocti
B1JI cTaJlii pO3BUTKY MATOJOTIT O MUX 3MIH MPUETHYIOTHCS MiABUIICHHS aKTHBHOCTI
raMmma-TIyTaMUITPAHCIICTITUIA3H, a TakoX JICMIIMHAMIHOMENTHAa3u Ta  S-
HyKJIeoTHaa3u. B mnonanpmiomy BigOyBaeTbcs NIABUIIEHHS piBHSA OUIipyOiHYy,
xoJiecTepuny 1 pochoninigiB y CMpoBaTLl KPOBI.

PiBeHb )KOBUHMX KUCJIOT Y CUPOBATIIl KPOBI MIABUILY€EThCS y 1,5 pasy Ta Bulle,
32 YMOB IIBHJKOTO TIPOTPECYBaHHsS XOJecTa3dy, AaKTUBHICTh aJaHiH- Ta
acnaptaramiHoTpancdepas Moxe 301IbIryBaTich 10 10 pasiB, a qy»Ho1 docdarazu —
3pocTtaey 3 Ta O1sIblIe pa3iB B 3aJI€KHOCTI BiJl MATOT€HE3Y CTaHy. 3T1IHO 13 IUHAMIKOIO
PO3BUTKY  XOJIECTATUYHOTO  CTaHy,  AaKTUBHICTh  CHpPOBAaTKOBOi  Tramma-
TIIyTaMiITPAHCIICITHIa3U € OJHUM 3 SCKPaBUX CBIIUEHb HAa HOTO KOPUCTh, TaK 5K
3pocTae 3a3Buuail y 3-5 pasiB, mpoTe MIABHUIICHHS MoXe csarHytd 1 10-20 pasis.
AKTUBHICTh JICUIIMHAMIHOIICTITUIA31 MMIJABUIIYETHCS HE TUIBKM TPHU BCiX (dopmax
X0JIecTasy, aje 1 mpu 3axBoproBaHHsX iHImmMX opradiB [IIKT, 3okpema mianuryHKOBOi
3aJ1031, TOMY JIIarHOCTUYHA IIHHICTh BU3HAYEHHS IILOTO MOKA3HUKA € CYTIEPEUINBOIO.
BusnaueHHs piBHA S-HYKJICOTHa3U HABMAKHU € JIarHOCTUYHO BHUIPABIAHUM 3 OTJISITY
Ha Te, 0 3pOCTaHHs il piBHS HAWYACTIIIE CIMIBBIIHOCUTHCA 13 YTBOPEHHSAM MYXJIMH
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NeYiHKU. Y CBOIO uepry TinepOoiaipyOiHeMis pPO3BUBAETHCS 3a YMOB MacoOBOi
JECTPYKIIIi TenaToIuTIB 1 BigoOpakae CTYIIHB XpPOHi3alii xoJjectaly. Takox Ha
KOPHCTb XPOHIYHOTO Mepediry Xonecrasy CBITYUTH MiABUILIEHHS PIBHS XOJIECTEPUHY,
TPUTTIIEPUIIB Ta JIMOMPOTEI 1B HU3bKOI HIIITBHOCTI.

BucHoBku. bioxiMivHI AlarHOCTUYHI TECTH MAIOTh 3MOTY SIK AU(EPEHITIIOBATH
INPUYMHU XOJECTa3y B KIIHIYHIN MPaKTHIN, TaK 1 HAWOUIBII JOCTOBIPHO BHU3HAUYMUTU
CTaJIif0 PO3BUTKY Ta CTYIiHb TSHKKOCTI MOJICIIFOBAHOTO XO0JIECTa3y B €KCIICPUMEHTI.

JOCJIIKEHHS BIIUBY MMOXITHUX XIHA3OJIIHY
HA METABOJITYHI 3MIHMU ITPU IHTEHCUBHUX
OIBNYHUX HABAHTAXKEHHSX
To3swk O.10.
Binnunpkuii HarioHanbHUNM MeTuuHu yHiBepcuTeT iMmeH1 M.1. ITuporosa,
Binnuis, Ykpaina
olena.tozyuk@gmail.com

Beryn. [HTeHCHBHI (p13MYHI HABAHTAKEHHS! BUKJIMKAIOTh B OPraHi3Mi psiji 3MiH,
II0 MOPOSBIAIOTECA  €HeprofepiuuToM, OJOKYBAHHSM  KIITUHHOTO  JMXaHHS,
MOPYIIEHHAM KHCIIOTHO-OCHOBHOI PIBHOBarM Ta AaKTHUBALIEID BUIBHOPAIUKAIBLHOTO
OKHCHEHHSI. Y TIONEPeIHIX eKCIIEPUMEHTAIBHUX TOCIPKEHHSIX BCTAHOBIICHO 3/1aTHICTh
HaTpiro 2-(Terpazono[1,5-c|xinazomin-5-inrio)anerary (KB-28) migsunryBatu dizudny
Mpare3/aTHICTh MIypiB y 3BUUAWHUX Ta yCKJIaJIHEHUX ymoBax. [IpencraBmsiio iHTEepec
JOCITIITHA MOXKIIMBUI MEXaHi3M aKTOIPOTEKTOPHOI Aii crioiyku KB-28.

Mera pocaimxenns. Jlocniautu BIUMB HaTpito 2-(TeTpa3ono[ 1,5-c]xina3onin-
S-urtio)anerary (cnonyku KB-28) Ha wera®omniuHi 3MIHM B OpraHi3mi mpu
IHTEHCUBHUX (DI3MYHMX HABAHTAKEHHAX, 30KpeMa Ha O10€HEPreTUYHI MOKA3HUKH.

Marepiaiau Ta MeToau. 3MiHM O10€HEPreTUYHUX MOKA3HUKIB BUBYAJIN Ha 56
nrypax, po3nojuieHux Ha 4 rpynu no 14 TBapuH y KOXHIi: 1 — iHTaKTHI 1ypu; 2 —
IIypH MICJIsl HABAaHTAXKEHHSI 0€3 KOopeKiii (KOHTPOJb); 3 — JiKyBaHHA crioiiykoro KB-
28 (1,7 mr/kr); 4 — nikyBaHH# 2-eTunTio0eH3imigazony rigpoopomigom (2-ETHI) (32,0
Mr/Kr). JlocmipkeHi peuOBUHU BBOJWIIM TBApUHAM IOJICHHO BHYTPINIHbOYEPEBUHHO
(B/4) 3a 60 XB 10 TpeHyBaHHS Yy TpeadaHi, y 103ax ekBiBajgeHTHUX E[[50 3a miaBaibHUM
tectoM. KoHTposibHa Tpyna IiypiB OoTpuMyBaja B/4 ekBioO'eMHY KinbkicTh 0,9%
po3unHy Hatpito xyopuny. lypiB 2—4 rpyn TpeHyBaiu MoAeHHO npoTarom 14 nid y
TpenbaHi: MBHUAKICT pyXy cTpiuku 28+1,0 M/xB, KyT Haxmity gopixku 10°. Ha 15-ty
100y eKCIIEpUMEHTY TBApUH HaBaHTa)KyBaJId OITOM IMPH MIBUAKOCTI pyXy JOPIKKH 42
M/XB Ta KyTi Haxuiay 10° mpotsirom 10 xB 1 uepe3 3—5 XB MICIS HaBaHTAXKCHHS
3a0upanu OlOJIOTIYHHMI Martepian s JOCHIKCHHS TOKa3HUKIB E€HEPreTHYHOTO
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obminy. BuaineHus 6i00riyHOTO MaTepiaay MPOBOAWIM IMICHS JeKariTallii TBapuH
17 TIOMEHTAJIOBUM HApPKO30M, CKEJIeTHI M'S3M B JUISHIN CTErHa BUIUIJIA B
Mopo3miIbHIN kamepi (t = -2 °C) 1 3aMOpOXXyBaJId y PIAKOMY a30Ti 3 MOJAAJIBIINM
BHU3HAUEHHSM y TOMOT€HATI BMICTY afieH110BUX HyKIeoTU 1B (ATD, AID ta AMD).

Yci ekcepuMeHTH MPOBOAMIN 3 NOoTpuMaHHSAM HamioHanbHHX «3araibHHUX
eTHUYHUX MPUHIIUITIB €KCIIEPUMEHTIB Ha TBapuHax» Ta «ECBpomneiicbkoi KonBeHitii mpo
3aXUCT XpeOETHUX TBApHH, SKI BUKOPUCTOBYIOTHCS JI €KCHEPUMEHTAIbHUX a0o
IHIIUX HAYKOBHX LILJICH.

Pe3yabTatn Ta o0roBopeHHsi. BcraHOBJIEHO, 10 IIOJCHHE HABaHTAKCHHS
nrypiB 6iroM y tpenbaHi BUKIMKaNo Ha 15-Ty 100y ekcriepuMeHTy 3HauH1 3pYIICHHS
MEeTa0OJIIYHUX TMPOLECIB Yy IIypiB KOHTPOJIBHOI TpynHu (0ir 0e3 Kopekii), Mo
MPOSIBUIIOCS BIPOT1THUM 3MEHIIICHHS y cKeleTHUX M'si3ax BMicTy AT® y cepennbomy
Ha 38,0% npu ogHoyacHOMY 3pocTaHHi KoHueHTpauli AJl® ta AM® BianoBigHO Ha
29,0 ta 92,0% BITHOCHO 1HTAKTHUX TBapHH. 3T1JIHO 13 TaHUMH HAYyKOBOI JIiTepaTypu
BKa3aHi 3MIHH MaKpOEPriB MOXKYTh OYTH 03HAKOIO BUCHAKEHHS BYTJIEBOJTHUX PE3EPBIB
1, IK HACIIJO0K, HeMOXJIUBOCTI pedochopmmoBanus AD y ATO. [lpu mnpomy
MOJAJIbIIE 3pOCTaHHs BMICTY y M'si3ax A /1D, sik mpaBuIio, Cipusie BAHUKHEHHIO BTOMH.
Ha mpaBouYMHHICTH TAKOTO TIyMau€HHS BKAa3y€ TaKOX 3HIDKEHHS Yy KOHTPOJIHHHX
IIypiB BEIMYMHU MOKa3HUKA CHEPTETHYHOTO 3aPsIy CKEJIETHUX M'SI31B.

[IpodinakTuyHe BBeAEHHS IUIypaM Nepen  J030BaHUMHU  (DI3SUYHUMHU
HaBaHTaKCHHAMHU crioyyku KB-28 (1,7 Mr/kr B/4) cripusiio mocaa0IeHHIO 3a3HaYCHUX
HETaTUBHUX 3MIH TMOKAa3HUKIB €HEepreTHYHOro oOMiHy. Tak, BMicT AT® y m'si3ax
BIPOTiTHO 30UIBIIMBCS BIJTHOCHO KOHTPOJBHMX TBapWH BIiANOBiIHO Ha 58,8% mpu
neBHOMY 3HMkeHHI1 piBHIB AJ[D Ta AM®. BinHOBIEHHS BMICTY aJIeHITHYKJICOTHIIB Y
CKEJIETHUX M's3aX IIypiB MiJ BIUIMBOM JOCIIIHPKEHOT PEYOBUHHU CYIPOBOIKYBAIOCH
3pOCTAHHSIM €HEPreTUYHOTO 3apsiay M'si31B, BEJIMUMHA SIKOTO HaOMXKanach 10 PIBHS
IHTaKTHUX TBAapuH 1 ctaHoBmiIa 0,863.

Kypcose BBenenns nrypam 2-ETBI y 1031 32 MI/Kr Tako» BUKIUKAJIO MO3UTUBHI
3MIHH TIOPIBHSIHO 3 TBapUHAMU KOHTPOJIbHOI Tpymnu: KoHueHTpalis ATd 3pocna Ha
40,9%, eneprernunuii 3apsn 3pic 10 0,849. [1pu oriHIll BKazaHUX MOKA3HUKIB CIIOTyKa
KB-28 3a ehekTHBHICTIO BipOT1IHO MEepeBakalia €TaJIOHHUI aKTOMPOTeKTop. OTprMaHi
pe3ysibTaTH BKa3ylOTh Ha 3AarTHICTh cronyku KB-28 HopmamizyBaTu mnopyiieHi
MOKa3HUKHU 010€HEPreTUYHOr0 OOMIHY Ha TJI1 IHTEHCUBHUX (DI3MYHUX HABAHTAXKEHb.

BucnoBku. Hatpiro 2-(terpaszono|1,5-c|xinazomin-5-uTio)amerar (cmonyka KB-
28) HopMmaizye METa0ONiyHI 3MIHM B OpraHi3Mi NpW I1HTEHCUBHUX (DI3UYHUX
HABaHTAKEHHIX, 30KpeMa MOKpaIllye eHepro3ade3neueHHs nparroodnx M'a3iB. OTpuMaHi
JIaH1 CTIPHUSIFOTH PO3YMIHHIO MOYKITUBIX MEXaHI3MIB aKTOMPOTEKTOPHOI aKTOMPOTEKTOPHOT
nii Hatpito 2-(Tetpazoino[ 1,5-c[xinazomin-5-itrio)arerary (croayku KB-28).
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A30TEMIYHUM CTATYC Y IIIYPIB 3
HUPKOBOIO HEJOCTATHICTIO I BINIMBOM
KOMBIHOBAHOI'O ®ITOHIPUHI'OBOI'O 3ACOBY BNO 2103
Yepuux B.B., llledexo C.K. 3ynaneus K.O.
Harmionanenuit ¢papmanieBTUYHUN yHIBepcUTET, XapKiB, YKpaiHa
vladyslava.chernykh@ukr.net

Beryn. ['mo6anbHU pU3KK Ta MOMIMPEHICTh XPOHIYHOT XBopoOou HUPOK (XXH)
3pocTa€e MIOPOKY 1 MOIIYK HOBHUX CIIOCOOIB JIIKYBaHHS MATOJIOTI, il KOHTPOIIO Ta
MOKpAIIEHHS IKOCTI KUTTS TAIlIEHTIB € OJIHUM 3 BaXXJIMBUX 3aBJaHb JIJIs CIICIIIATICTIB
chepu OXOpOHU 37I0POB’S.

Meta nociaigxennsi. BuBueHHs BIUIMBY KOMOIHOBAHOTO POCIMHHOTO 3ac00y
BNO 2103 Ha BMICT HITPOr€HOBUX CIOJIYK B KpOBI B MeXaX IOCIHIKCHHS HOTO
HE(POMPOTEKTOPHUX BIIACTUBOCTEH 3 MEPCIEKTHBOIO BUKOPUCTAHHS 3aco0y s
mikyBanHs XXH.

Martepiasu ta MeToam. /{ist 1ociPKeHHS TECTOBOTO Ta pe)epeHTHUX 3ac001B
y 1ypiB Oyja 3MojeIpOBaHa HUPKOBA HEIOCTATHICTh LUIAXOM BBEIEHHS XpOMaTy
Kamio. B dkocTi mpemapaTiB MOPIBHAHHS Oy BUKOPUCTaHI MPEAHIZ0IOH Ta
Jlecnedpuni. BBeaeHHs 3aco0iB  y  BIANOBIAHUX  JI03aX  3J1MCHIOBAJIOCH
BHYTPIIIHBOLUUTYHKOBO NpOTAroM 20 nHiB. OLIHIOBAINCH OKAa3HUKHU PIBHIB BMICTY B
KpOBI CEYOBHHM Ta KpeaTHUHIHY. MIXIrpynoBi BIAMIHHOCTI OyJid IpOaHaji30BaHi 3a
normomoror one-way ANOVA Ta Tecty T roki. [lokasnuku Oynu nepepaxoBaHi B
exBiBasieHT 100 r. PiBeHb cTaTucTUYHOT 3HAYYIOCTI NpeacTaBienuit sik P<0.05.

Pe3yabTaTi Ta 00roBOpeHHs. Pe3ynbTaTu 10CHIHKEHHS TOKa3aiH, 1110 B TPYIII
koHTposibHO1 matosorii (KII) mim BrmBOM Xpomary Kajiio BHHHKJIA BUpPaKEHA
Hedpomnaris, sika no3Haumnack y niasumeHHi (p<0,05) piBHiB kpeatuniny kposi (KK)
Ha 63,5% 1 ceuoBunm kpoBi (CK) Ha 63,2%. IlopiBusHo 3 rpynoro KII, nig BrmmBoM
BNO 2103 Bindynocsk 3umxenss (p<0,05) piui KK na 41,8% ta CK Ha 44,1%:; B Toi
caMUil 4ac pe3ynibTar JIKyBaHHS MPEIHI30JJOHOM BHUSIBUBCS HE TAaKUM BJIAJIMM: PiBHI
KK 1 KC 3am3umnmcs (p<0,05) na 33,8% Ta 27,9% Bianosigxo. Ilix aieto Jlecnedpuy
TaKOXX BUSIBHJIACS 3HayHa TeHAeHIis 10 HopMaiizalii piBHIB KK Ta CK — 3HMWKEHHS
MOoKa3HUWKiB, y mopiBHsAHHI 3 rpymnoto KII, BigOymocs na 40,8% Tta Ha 41,2%,
BI/IMOBITHO; OJTHAK, IIl pe3ynbTaTu He nepeBepinin Taki y BNO 2103,

BucHoBkn. J[nHaMika JOCIIIPKYBAaHUX IMOKA3HUKIB, SIK YACTUHU KOMIIJIEKCHOTO
BHUBYEHHS [I1i 3ac00y, SICKPAaBO MPOJAEMOHCTPYBala MOXIJIMBOCTI TECTOBOTO 00’ €KTY
BNO 2103 BiHOCHO TTO3UTHBHOTO BIUIMBY Ha mepedir HedpomnaTii Ta a30TeMiro, 110
Ja€ 3MOTY PO3IJISIaTH WOTO B SIKOCTI MEPCHNEKTUBHOIO JIIKYBaJbHOTO 3aco0y s
nikyBaHHs XXH 3a yMOBU NOJaNbIINX JOCIIKEHb.
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BIIJIUB BOJJHOT'O EKCTPAKTY HETPAPII ICJTAHJICHKOI HA PIBEHD
MOJBMICHUX T'OPMOHIB IIUTONMOAIBHOI 3AJIO3U TA
TUPEOTPOITHOI'O 'OPMOHRY I'mtO®I3Y Yy HIYPIB HA TJII
EKCHHEPUMEHTAJIBHOI'O I'lTTIOTUPEO3Y
Ilep6axk O.A., KpaBuenko B.M., lllaTtasosa O.M.

HamionanpHuit hapmarieBTUUHUN YHIBEPCUTET, XapKiB, YKpaiHa
alenashcherbak2201@gmail.com

Beryn. Ha nanwmii wac dapmakoTeparis 3aXxBOpIOBaHb IIUTONOAIOHOT 3a5103U
3AIIMIIAETHCS AKTYaAJIbHOIO TPOOJIEMOI0, TaK K CIIOCTEPIraeThCsl TEHACHIIS 3POCTAHHS
€HJIOKPUHOJIOTIYHUX 3aXBOPIOBAHb K Y BChOMY CBITI, Tak 1 B Ykpaini. [laTomoris
muTOonoAI0HOT  3ajmo3u  cTaHoOBUTH 46% BiA  3arajibHOi  €HJAOKPUHOJIOTIYHOT
3aXBOPIOBAHOCTI. ['IMOTHPEO3 € CKIaAHUM CHUMIATOKOMIUJIEKCOM, IO PO3BUBAETHCA
BHACIIIJIOK 3HHKEHHS BMICTY TUPEOITHUX TOPMOHIB.

Jlnst miKyBaHHS TIMOTHUPEO3y MEPEBAXKHO BUKOPUCTOBYIOTH 3aMICHY Tepariiio
TUPEOITHUMHU FTOPMOHAMHU, a JIETKI OpMHU 3aXBOPIOBaHHA — npenapaTt hoxy. OmaHak
(dbapMakoOKOpeKIlisi 3a JOMOMOrOI0 MEIUKAMEHTIB HE 3aBXIU BIIPI3HAETHCS
JIOCTaTHBOIO KIIIHIYHOIO €(hEeKTUBHICTIO, 3pyUHICTIO 3aCTOCYBaHHSI, a MPU TPUBATIOMY
3aCTOCYBaHHI MOX€E BUKIIMKATH MOO1YH1 €(DEKTH.

3a TakuxX YMOB 3pOCTa€ PoJib JIKAPCHKUX POCIHH, 10 MAalOTh OaraTorpaHHUM
CHEKTp KOPUTYIOUMX BJIACTUBOCTEH MIOAO OpraHi3My. Y IIbOMY acIeKTi 1HTepec
CTaHOBUTH PO3POOKa (papMaKOJIOTIYHHX MpernapaTiB Ha OCHOBI POCIMHHOI CUPOBUHU,
Kl O BUKOPUCTOBYBAJIWCH MJIsi JIIKYBaHHS MW NPOMUIAKTHKH 3HUKEHOI (yHKIIIT
IIUTONOAIOHOT 3a703u. Y HaApOJHIM MEAUIMHI YacTO BUKOPHUCTOBYIOThCS Pi3HI
JTKApChKl POCIWHU, TakKi SK BOJOPOCTI Oypi, JamiHapis IyKPUCTa, AaKOHIT
OailkanbCKHUl, IPOK KpacwibHUM, KOBWJIA TNIEpHCTAa, MEIyHKa JIKapCchka, MOX
icnaHAchKUl, delixoa, Gykyc myxupyaTHii, nepcrad OUTMi Ta 1H.

HaiiGinpimr  mepCcrneKTUBHUM  JDKEpPEIoM  O10JOTIYHO AaKTUBHUX PEYOBUH
TUPEOTPONHOI [IIi € JIKapChKa POCIMHA LEeTpapis 1CIaH/IChKa.

Metor0 Hamoro IOCHIPKEHHS OyJ0 BUBYEHHS BIUIMBY BOJHOIO EKCTPAKTY
CJIaH1B LIETpapli 1CIaHICbKOT Ha pIBEHb HOABMICHUX TOPMOHIB HIUTOMOA10HOT 3a7103H 1
TUPEOTPOITHOTO TOPMOHY Tinogi3y Ha MOJIEII MEPKA30JI1I-1HAYKOBAHOTO TITOTUPEO3Y
y LLypiB.

Marepiaim Ta Meromaum. EkcnepuMeHTaNbHUN TIMNOTUPEO3 Yy IIypiB
BIJITBOPIOBAJIN II0ICHHUM BBEACHHSAM BOHOIO PO3UMHY MEPKa3oJIiay y 1031 500 mr/n
3aMicTh TUTHOT Bogu mpotsroM 30 guiB. JlochimkyBaHi 3aco0W  BBOIWIH
BHYTPIIIHBOLUTYHKOBO TPOTIroM 21-ro aHsA, mouumHaroud 3 13-0i 1oOu BBEAECHHS
Mepkazoniny. [licns 3akiHdeHHs! TEpMiHY TBApHUH BUBOJIUIIH 3 €KCIIEPUMEHTY IIISTXOM
MUTTEBOI JEKamiTalii MiJ TIONEHTaJIOBUM Hapko3oMm IIpo cTymiHb BIATBOPEHHS
rinoTUPE03y CYyAWIW IO 3MiHI PIBHS TOPMOHIB THUPOKCHUHY 1 TPUHUOATHPOHIHY Yy
CcHpOBATIi KpoBi. SIK mpenapat nopiBHAHHSA BUKOPHCTOBYBaIH MogoMapuH.
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ExcniepumeHnTanbHi TBapuHU OyJu moAIeH]1 Ha 4 rpynu 1o 10 mypiB y KOXKHIM:
1 — iHTaKTHUN KOHTPOJb; 2 — LIyPH, U0 OTPUMYBAIM TUPEOCTATUK MEPKA30JlL; 3 —
IypHu, 10 HaA TJI MEPKa3oJiay OTPUMYBaJd BOJHMM EKCTPaKT CJIaHIB IeTpapii
icmanacekoi (1 mur/100 r© Macu Tina); 4 — mIypH, IO Ha TJIi MEPKa30JjIily OTpUMYBaIA
Mogomapun (12 Mkr fomy/kr Macu Tima). B cupoBatii KpoBi BH3HAYamH
KOHIIeHTpaIlito Tupokcuny (T4), tpuitonruponiny (T3) Ta TUPEOTPOIHOTO TOPMOHY
(TTI') MmeTooM IMyHO(EPMEHTHOTO aHAJI3y 3 BUKOPUCTAHHSIM TECT-CUCTEM.

OTpuMaHi pe3yIbTaTH CTATUCTUYHO 0OPOOISIIHNCH 32 JOMOMOTOI0 CTAaHAaPTHOTO
MaKeTa CTaTUCTUYHUX Mporpam «Statistica 6,0.

Pe3yabTaTi Ta iXx 00roBopeHHs. B pe3ynbpTaTi IpoBeACHUX JOCTIIKEHb 0YyI10
BCTAHOBJICHO, 1[0 BXXMBAHHS MEPKA30JI11y MPU3BOJUIIO O BIPOTIAHOTO IMi/IBUILIEHHS
piBast TTI' y 2 pasu (p<0,05) y mopiBHSIHI 3 IpyNoOI IHTAKTHOTO KOHTPOJIIO Ta
3HUKEHHS CHUHTETHMYHOI (YHKIII MIMTONOMIOHO 3aJi03U, IO MPOSABISIIOCS Y
3MEHIIICHH] PiBHS TUPEOIAHUX TOPMOHIB. PiBHI THPOKCHHY 1 TPUHOATUPOHIHY Oynu
CTATUCTUYHO BIPOT1THO MEHILIMMH HIXK Y IHTAaKTHUX TBapuH y 2,2 ta 1,7 pa3zy (p<0,05)
BiNOBiTHO (puc. 1).

T3, amoms/1 T4, aMoIB/I1
2 60
50
1,5
. " 40 .
1 30 ®
20
0,5
10
0 0
i
TTI, MMO/n

1,8
1,6

4 B [HTAaKTHHH KOHTPOIh

1,2 * ¥ [To3HTHBHHH KOHTPO/b
1 ok BonHHH eKCTpaKT HeTpapil
0,8 Momomapuu

0,6
0,4
0,2

Pucynox 1. Bmict tupeoingnux ropmonis 1a TTI' y cupoBariii KpoBi 11ypiB

eKkcrepuMeHTanbHux rpym (n=10)
[TpuMiTKH. * — BIAMIHHOCTI CTATUCTHYHO 3HAYYIII BIAHOCHO TPYIH iHTAaKTHOTO KOHTpOIT0 (p<0,05);

** _ BIAMIHHOCTI CTATHCTHYHO 3HAYYIII BiJHOCHO TPYITH MO3UTUBHOTO KOHTPO: 0 (p<0,05);
# - BIAMIHHOCTI CTaTUCTUYHO 3HAUyIIl BianoBigHo rpynu Mogomapun (p<0,05);
N — KIJIBKICTh TBAPHUH Yy TPYIIL.
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OTtpumaHi pe3yJabTaTH CBIIYATh MPO PO3BUTOK Y JOCHIAHUX TBApUH TPYIMH
MMO3UTUBHOTO KOHTPOITIO CTaHY TIMOTHPEO3Y 3 XapaKTePHUMH KITIHIYHUMH O3HAKAMU.

KypcoBe BBe/ieHHs TBaprHAM BOJAHOTO €KCTPAKTy CJIAHIB LeTpapii 1CIaHIChKO1
Ha TJ1 MEPKa30JiI-1HAYKOBAHOTO TIIOTUPEO3Y CHPHUSIO 301IBIICHHIO THPEOITHUX
TOPMOHIB HIMTONOAIOHOT 3am03u Ta 3MeHIIeHHs piBHS TTI 10 piBHS MOKa3HUKIB Y
TBapWH 1HTAKTHOTO KOHTpoJito. Tak, pieHb T3 BiporigHo 30uibmmBcsa y 1,7 pa3u
(p<0,05), T4 Biporimno 36inpmmBcs y 1,97 pazu (p<0,05), TTT BiporigHo 3MEHIITUBCS
y 1,7 pasm (p<0,05). Ilpu BUKOpUCTAaHHI BOJHOTO EKCTPAaKTy IeTpapii Oyia
BCTAHOBJICHA aKTHBHICTh HA CHHTETHYHY (PYHKIIIFO IIUTOIOMAIOHOT 3aJI03H, sika Oysa
BHUIIE HiX y TIpenapaTy IOpiBHAHHA MoJ0MapHHy, 3aCTOCYBaHHS SKOTO IIPH3BOIMIO
no miasuiieHss pipasa T3 1 T4 y 1,1 ta 1,23 pa3y, BianosiaHo, a piBedb TTT 3HM3UBCS
y 1,3 pa3y. Cain 3a3HauuTH, 110 3a 301bIIEHHSIM PiBHIO T3 BOJHUIN €KCTPaKT LeTpapii
nepesuIyBaB edext Monomapuny B 1,5 pa3y, a 3a BItHBOM Ha mokasHuK T; —y 1,6
pa3sy (p<0,05), BiamoBigHO.

BucnoBku. 1. Mepka3onui-iHyKOBaHUH TIIOTUPEO3 MPU3BOIUTH 10 3HUHKCHHS
PIBHSI TUPOKCUHY Ta TPUHOJTUPOHIHY Ta IMiJIBUILIEHHS PIBHS TUPEOTPOITHOTO TOPMOHY
y CHpOBATIl KpPOBI, IO XapaKTepuU3ye 3HUKEHHS (YHKI[IOHAIBHOI aKTHBHOCTI
ITUTOMOAIOHOT 3a7103U y AOCHITHUX TBapHH. 2. 3aCTOCYBaHHS BOJHOTO E€KCTPAKTY
CIaHIB 1eTpapii ICHIHIACHKOI 3a YMOB MEpPKa30JUI-1HIYKOBAHOTO TIMOTUPEO3Y
MIPU3BOIATE 0 BiporigHoro 30inbmieHHas T3 Ta T4 1 3menmenns TTI. 3. [Iposeneni
JOCIIJKEHHST CBIYaTh MPO MEPCHEKTUBY MOJAIBIINX MOTIUOJIEHUX JTOCHIIKEHb
CJIaHIB LIeTpapii ICIaHACHKOI K TIEPCIIEKTUBHOTO 00’ €KTA JJIsi CTBOPEHHS MperapaTiB
U1t papMaKOKOPEKIii TINOTUPEO3Y.

BIIJIUB HACTOMUKMU JUCTELS PACKU MAJIOI HA IOKA3HUKHU
JIMIIHOIO OBMIHY Y I'IIOTUPEOITHUX II[YPIB
Kononenko A.I'., KpaBuenko B.M.

HanionansHuit hapmaneBTUYHUN YHIBEPCUTET, XapKiB, YKpaiHa
alevtinal9820103@gmail.com

Beryn.  [lopymieHHs  (yHKIIOHANbHOI  aKTUBHOCTI  OyAb-fIKOi  3aJ03U
BHYTPIIIHBOI CEKPELii MPU3BOJIUTD 10 3MIHUM META0O0IIUYHUX MPOILIECIB 1, K HACTIIOK,
nucbanaHcy B cuctemi roMeocrtasy. Oco0IuBy posib B 3a0€3MEUCHHI ajanTailii rpaoTh
TOPMOHH, CHMHTE30BaHI IMUTOMOII0HOIO 3aJI03010, — TUPOKCHH 1 TPUHOATUPOHIH, SKi
BIUTMBAIOTh HA IMUPOKHH CIEKTP MeTa0oiuyHuX 1 (i310oTiyHMX TporieciB. BoHwu
IPalOTh KIIOYOBY POJIb B META0013M1 XOJIECTEPUHY, AaTEPOTCHHUX 1 aHTHATEPOTCHHUX
(dpaxuiif JmonpoTeiiB.

Kopek1iist moka3HHKIB JIiMAHOT0 0OMIHY MPHU TUC)YHKIIT HUTONOI0HOT 3271031
MOXe OyTH MOB’A3aHa 3 HAJIXOJKEHHSM THUPEOiTHUX TOPMOHIB ab0 O10JIOT1YHO
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aKTUBHUX PEYOBHMH Yy KPOBOTOK 13 3ac00iB, 1[0 BUKOPHUCTOBYIOTHCS JJIsl JIIKyBaHHS
MopylieHb MeTa0OMIYHuX TporeciB. HalbOuIbl  MEepCrneKTUBHUM  JKEPEIOM
010JI0TIYHO aKTUBHUX PEUOBHUH € JIKAPChKI POCIMHHU, IO SIKAX BITHOCHUTHCS 1 psCKa
Mmaia (Lemna minor S.F. gray).

Mera gocaigxennsi. Busuenns BBy 30% HacTOMKM JHCTELs PACKH MaJlol
Ha TIOKa3HUKH JIMITHOTO OOMIHY Y TIIOTHPEOINHUX IIYPiB.

Marepiaium Ta Meroau. EkcnepuMeHTaNbHUN TINOTUPEO3 BIATBOPIOBAIU
IIOJICHHUM BBEICHHSM IEepXJIopary HatTpito y BUrIsAl 1% po3unHy 3aMiCTh MUTHOI
Bosu npotsaroM 20 aHiB. EkciepuMeHTanbHi TBapyHU Oy MOJIICH]I Ha 3 TPYIHU 110
10 mrypiB y KOXkHii: 1-a — IHTAaKTHUI KOHTPOJIb, 2-a — TIMOTUPEOTAHI UTypH — TBAPUHH,
110 OTPUMYBAJIM MEPXJIOPAT HATPIIO, 3-a — FIIOTUPEOIIHI ITypH, O oTpumyBain 30%
CIOUPTOBY HACTOMKY JIUCTELs PACKM Majoi BHYTPIIIHBOLLIYHKOBO 3 21-0i mo 41-y
no0y ekcnepumeHTy. Iliciig 3akiHYEHHS! TEPMIHY JOCIHIJKEHHS TBapUH BUBOJWIM 3
EKCIIEPUMEHTY NUIAXOM MHTTEBOI JI€KamiTalli, B CHPOBATLI KPOBI BU3HAYaJId
KOHLIeHTpalito TpuhiontupoHiny (T3) 1 terpaitoatuponiny (Ts) mMetomom
IMyHO()EPMEHTHOTO aHaJli3y Ta OI[IHIOBAJIM MOKA3HUKH JIMAHOrO OOMIHY (BMICT
saranbHux JinigiB (3JI), tpurminepuaiB (TT7), 3arambHoro xonectepuny (3XC),
ninonpoTeiniB Hu3bkoi muibHOCTI (JITTHIL) Ta nminompoTeiniB BUCOKOI MIUIBHOCTI
(JITIBIl) eH3MMaTHYHUM KOJOPUMETPUYHUM MeTOa0M. CTaTUCTUUYHHUI aHami3
OTPUMaHUX pe3ylbTaTiB MPOBOAWIM 3a JOMOMOTOI CTaHAAPTHOTO TakKeTa
CTaTUCTUYHHX TIporpam «Statistica 6,0».

Pesyabtatn Ta o00roBopeHHsi. Pe3ynbrat iMyHO(MEPMEHTHOTO aHaJi3y
CUPOBATKHU KPOBI IIIypiB MMOKA3aJIH, 1[0 BXKUBAHHS IIEPXJIOPATY HATPIIO MPU3BOJIUAIIO J0
3MEHIIICHHS PIBHS TUPEOIMHUX TOPMOHIB B MOPIBHSIHHI 3 JAaHUMH IHTAKTHOI TPyIU
TBapuH. PiBenb T4 3Hu3uBCA Ha 56,6% (p<0,05), T3 — na 47,5% (p<0,05). Kypcose
BBeIeHHS 30% HACTOMKM JHCTELs PACKU MaJIOi COPHSUIO MIABUIIEHHIO CUHTETUYHOI
(GyHKINT MUTONO1I0HOT 3a7103H, 1110 MPOSBISUIOCS y TiBUIEeHH] piBHA T4 Ta T3 B 2,2
ta 1,7 pa3u, BIAMOBIAHO, TOPIBHSHO 3 TIMOTUPEOINHUMH TBapuHaMH. [ imoTupeoiqHuit
CTaH, BUKJIMKAHUWA BBEJIEHHSIM MEpPXJIOpAaTy HATPil0, TaKOXK CYIPOBOIKYBaBCS
3MIHaMH JIiIITHOTO CIEKTPY cupoBatku kpoBi. BmicT 3JI migBumyBascs Ha 57,1%, 3X
— Ha 26,9%, JIITHIL — na 42,1%, TI' — "a 65,2% (p<0,05). IIpu npomy, BapTo
3a3HaunTH, o BMmicT JIIIBIL[ 3anumaBcs Ha piBHI Tpynu IMIypiB 1HTAKTHOIO
koHTposto. Ilicns 21-penHoro 3actocyBanHd 30% HaAcTOMKM JUCTENs PSACKU Y
rIIOTUPEOTAHUX UIYPIB CIIOCTEPIraauch MO3UTUBHI 3MIHH B JIIITHOMY CIIEKTpi. Bmict
3J1 y cupoBartiii KpoBi JOCTITHUX TBapuH 3HMXKYBaBcs B 1,4 pasu, 3XC — B 1,2 pasn,
JITTHIIL — B 1,3 pasu ta TI" — B 1,5 pasu (p<0,05).
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OTtpumani aHi cBigyaTh, 1o 30% HacTOWKa PSACKH Majiol YUHUTH KOPUTYIOUY
Ji0 Ha JINITHUA Mpodiib 3a PaxyHOK BMICTY KOMILIEKCY O10JIOTTYHO aKTHBHHUX
PEUOBHH, a HE 32 PaXyHOK €KCTPAreHry.

BucHoBku. OTpuMani AaHi CBiA4aTh, 0 3acTocyBaHHs 30% HaCTOMKYU AUCTELs
PSCKM MaJiol CHPHUSUIO MiJABHILEHHIO PIBHS THUPEOINHUX TOPMOHIB Ta 3MEHIICHHIO
BMICTy T[IOKa3HHMKIB JIMIJHOTO OOMIHYy Yy CHpPOBAaTIi KpOBI TBapuH 3
€KCIIEPUMEHTAJILHUM TinoTHpeo30M. Takum unHOM, 30% HacTOWKa JMCTELs PICKU
Majoi MO)ke OyTH BiJHECEHa M0 PEryisaTopiB TINOGYHKINT IIUTOBUIHOI 3aJI03H 1
JIITTHOTO MPO(IIO Ta € MEPCIEKTUBHOIO JJIS ITOJAJIBIIIOT0 BUBUCHHS 11 €peKTUBHOCTI
Ta MEXaHI3MiB Jii Ha IHIINX MOJEIIAX EKCIIEPUMEHTAILHOTO TIIIOTUPEO3Y.

BIIJIUB KOMILJIEKCY T'JIIKO3UAIB
GOEHOJBHUX CHHOJIYK 3 AMIHOKHUCJIOTOIO API'THIH 3 JIMCTSA
BPYCHMUIII 3BUYAMHOI (KT'®A) HA ®YHKIIIOHAJIBHUM CTAH
ITPU TOBI'OTPUBAJIOMY BBEJIEHHI
IMemenko K.B.
HanionansHuil papmManieBTUUHUN YHIBEPCUTET, XapKiB, YKpaiHa
k-cemenko@ukr.net
Beryn Indexmii cevoBuBimnux nuisixie (ICL), mo cynpoBoIKyrOThCA
3aMajieHHsIM, € OJHIEI 3 HAMOUIbII 3HAYYMIMX MPOOJeM Cy4acHOi MEIUIIMHHU Ta
MOCIAI0Th TPETE MicCIle cepel] yCixX 1H(eKIIHHnX 3axBoproBanb 3aranom. [CII — onxa
3 MPUYUH XPOHIYHOT HUPKOBOI HEIOCTATHOCTI, IO BHU3HAYAE BAXIUBICTh iX
CBOEYACHOTO JIIKYBaHHS 1 NpOBeIeHHSA eQeKTUBHOI mnpodinakTuku. OnHiew0 3
MEPCIEKTUBHUX JIKAPChKUX POCIHMH, $SKa 3aCTOCOBYETbCS JUIsl MPOQPIIaKTUKH
peumaugiB ICII € 6pycHurs 3uuaiina (Vaccinium vitis-idaea). 3a3Buyaii y KiiHiuHI#H
MPaKTUIll POCIUHHI JIKApChbKl 3acO0M TAIIEHTH NPUMMAIOTh KypcoM, TOOTO
3aCTOCOBYIOTH MPOTSITOM TPUBAJIOTO Yacy, OCOOJIMBO MPH JIKyBaHHI Ta NMPOQ1IaKTHIIL
XpOHIYHUX 3aXBOPIOBaHb. SIK HACHIZIOK TpUBaJie BXKUBAHHS OY/b-SIKUX JIIKAPCHKUX
3ac001B MO’K€ MMPU3BECTH 10 BUHUKHEHHS MOSBU HeOakaHUX €()eKTiB, TOMY BaXKJIMBUM
KOMIOHEHTOM JOKJIHIYHUX JOCHIKEHb 0€3MeYHOCTI MalOyTHIX JIIKApChbKUX 3aCO0IB
€ BUBYEHHS iX BIUIMBY Ha 010XIMI4HI MOKa3HUKH, MOP(OJIOTTYHUIM CTaH BHYTPIIIHIX
OpraHiB €KCIIEpUMEHTAIBHUX TBAPUH NIPU TPUBAIIOMY 3aCTOCYBaHHI
Merta pocaimkennsi. Ouinntu BimuB KI'®@A y 1031 100 Mr/kr Ha remMaTosiorivyHi,
O1oximMivHI, (DYHKITIOHAIbHI TTOKA3HUKH MPHU IOBTOTPUBAIIOMY BBEJICHHI.
Marepianau Ta METO/IM. BuBueHHs 010X1IMIYHHUX [TIOKa3HUKIB
(YHKIIIOHAIBHOTO CTaHy NEYiHKM (BU3HAauYeHHS ANAT, ACAT, abOyMiHy, OUTIpyOiHYy
B CUPOBATIII KpPOBi) Ta PYyHKI[IOHAJILHOTO CTaHy HUPOK (BU3HAYEHHSI CECUHOBUHU Y CEYl
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Ta y CHPOBATIIl KPOBI, KpEaTUHIHY Yy Ce€Yl Ta CHUPOBATIIl KpPOB1) MPOBOJMIA Ha
HalBaBTOMAaTUYHOMY OioXiMiyHOMY aHam3atopi MaplLab (Itamis) 3rigHO
THCTPYKIIIH 10 KOKHOTO HA0OPYy OKpEMO.

PesyabraTtu aociaimkennsa. KI'OA y no3i 100 Mr/kr B 1iioMy HE CIIpaBiisie
TOKCHYHOTO BIUIMBY Ha 3arajibHOTPO(I4HI MporecH, GyHKIIT MeYiHKA Ta HUPOK. Yci
JOCTIKyBaH1 MOKa3HUKY HE BUXOAMIIU 32 MEX1 3HaU€Hb TPYNH KOHTPOJIIO.

BucHoBku. BecraHoBieHo, 1110 BHYTPIIIHBOILTYHKOBE BBeJieHHS KI'DA y no3i
100 Mr/kr mpoTsarom 3 MICAIIB HE MPU3BOAWIO Y MIAJOCHIIHUX TBApUH 10 O3HAK
IHTOKCHUKAIIIl Ta JieTalbHUX e(eKTiB. TakoX He BCTAHOBJIEHO 3HAYYIIUX MOPYUIECHb
3arajJbHOTO CTaHy 1 MOBEIIHKH TBAPHUH.

KOPUT'YIOUHNM BIIJIUB KPEMY HA OCHOBI KOPM BEPBM B1JIO1
TA UHKY HA TJII IHAIYKOBAHOI'O 3AITAJIEHHS
Hiaraitna B.B., Manomran JI.M., [llatasosa O.M.
HanionansHuil hapmManieBTUUHUN YHIBEPCUTET, XapKiB, Y KpaiHa
Valentina.pidgaina@gmail.com

Beryn. [IpobGneMa 3axBoproBaHb HIKIPU € aKTyaJIbHOIO Yy CyYacHINd MEIUIIMHI.
HaykoBi mporuo3u cBi4arh Mpo 3HaYHE 301IBIICHHS KUIBKOCTI XBOPUX HAa XPOHIYHI
JepMaTo3u Ta iX OUTbIN TsDKKUM mepeOir. JlepMaTo3n — 3aXBOPIOBAHHS MIKIPH, IO
XapaKTEepU3y€eThCS  3alaJICHHSIM, JYIIEHHSIM, HaOPSKIICTIO Ta HENPUEMHUMHU
BIMUyTTSIMU. L]e MOHATTS MICTUTH 3MIHU MIKIPH PI3HOMAHITHOTO TeHE3Y: TUCTPOPIUHi,
3analibHi, 1H(QEKI1HHI, CMaJKoBl TOIO. MOXYTh TpamIATHCS MOBCIOJHO Ta Y Oyib-
akomy Bill. /o XpoHIYHMX JepMaTo3iB, BIAHOCATH aTOMIYHUN J€pMaTHUT, Icopias,
eKk3eMy. 3 JiTepaTypHUX JIaHUX B1JIOMO, III0 PO3BUTOK XPOHIYHUX JEpPMaTO31B BUBUECHI
HETOBHO, a X PO3yMIHHS CTAHOBUTH MPOOJIEMY Yepe3 IXHIO KIIIHIYHO-TTaTOTeHETUYHY
HEOMHOPIAHICT.  OOOB’SI3KOBUM ~ KOMIIOHEHTOM  PO3BUTKY  JIEPMATo3iB €
eHjoTeNianbHa AUCPYHKIlISA, TPUIMYCKAIOTh, III0 OCHOBHA POJb Yy PO3BUTKY JaHOTO
SABUIA HAJICKUTh «OKUCHOMY CTpPECY», IO PO3BUBAEThCH HA T AUCHYHKIIIT
(arouuTiB, aHTUOKCUAAHTHOTO 3aXUCTY. Y PErysiii IMyHHOT BIAMOBI/I 3HA4HA POJIb
HAJICKUTh IUTOKIHAM, BOHU IHAYKYIOTh Ta PETYNIOIOTH 3amajeHHs, (aroiuTos,
amomnTo3 Ta IHII1 O10JIOT1UHI PeakKIIii.

be3cyMHIBHO, O/HI€I0 3 aKTyalbHUX 3a]ad BHUSACHEHHS IMaTOTCHETUYHHUX
MEXaHI3MIB JIepMaTO3iB € BUBYCHHS 010XIMIYHHUX 3MiH B YPOXKCHHUX IUISHKAX MIKIPH 1
OpraHi3Mi MpHu JaHOMY 3aXBOPIOBaHHI, JUISI PO3POOKU 1 OOTPYHTYBaHHS aJ€KBATHOI
dapmakorepamnii. J[s mikyBaHHS 1IepMaTO31B BUKOPHUCTOBYIOTh MPEMAPaTH, SIKi MalOTh
MPOTUMIKPOOHY, MPOTU3AIANIbHY, 3HEOOTIOBANIbHY, KAPO3HIKYIOUY AKTUBHICTD.
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Mera npocaimkennsa. Came TOMy, IIUUIIO Hamoi poboTH Oylio BUBYEHHS
POTHU3aINAIbHOI aKTUBHOCTI KpeMy 3 KOpH BepOM 017101 Ta IIMHKY 3 METOI OIlIHKH
BIJTUBY Ha PO3BUTOK JI€PMATO3IB.

Martepiaan Ta mMeToau. 3anajieHHs BUKIMKAIM CyOIJIaHTAPHUM YBEIECHHSIM
1% po3unHy KapareHiHy y 3aJIHIO Jally IIypiB Ta CIIOCTEPIraiu 3a PO3BUTKOM HAOPSIKY
npoTsAroM S rogauH. JlocmiKyBani MKl JIKapchKi pOpMHU HAaHOCKIIM 32 | TOAMHY 70
BBEJICHHS Ta IICIISl BBEJICHHS KapareHiHy TOHKUM IIapOM.

Pe3yabTaTu T2 00roBopenns. Pe3ynbraTi 10CTIIKEHHS TOKa3all, 1110 B TPyIIi
JOCJTIIDKYBAHOTO KpEMYy Ha OCHOBI KOpH BepOM 01101 Ta IUHKY JOCTOBIPHO 3arajeHHs
3MEHIIYBAJIOCS Ha 4 TOAWHY CIOCTEPEKECHHS, CEpeIHE 3HAYEHHS MPOTU3ANaibHOI
aKTUBHOCTI KpeMy J0piBHIOBaIO 15%. 3acTocyBaHHs mpenapaTy MOPIBHAHHS Kpemy
MCOpIKapI MPUTHIYYBAJIO PO3BUTOK 3allajieHHs, ajle He BUPA3HO 1 0€3 CTAaTUCTUUYHUX
BHCHOBKIB. HaliBuilia akTUBHICTh Mpumnaaaia Ha 4 roauHy crnoctepexxkeHHs. CepeaHe
3HAYEHHs MPOTU3aNaIbHOI aKTUBHOCTI KpeMy Icopikapi AopiBHIOBano 9%. B rpymi
KOHTPOJIbHOI ~MAToJOrii TMiciasi BBEAEHHS (JIOTOI€HHOTO areHTy 3allajeHHs
po3BuBajocs yepe3 | roaruHy Ta Horo 301JIbLIIEHHS IPOTATOM YChOTO €KCIIEPUMEHTY.

BucnoBok. JlochiKeHHs CB1AYaTh, 110 KPEM HA OCHOBI KOpW BepOH OL10i 1
LMHKY, MPOSIBJIAB OLIBII BUPA3Hy aKTUBHICTh HIK pepepeHTHUI npenapaTr Ha MOJeNi
KapareHiHOBOTO 3alalieHHs Yy IIypiB, fKa CYHpPOBOKYETHCA MPOCTarjJaHAWH —
KIHIHOBHMM 3aIaJICHHSIM MEJI1aTOPIB.

TakuM YMHOM NOCHIPKYBAaHUM KpPEeM Ha OCHOBI (PIOTOXIMIYHOTO CKJIATy €
MEepPCIEKTUBHUM  TIPU  3aCTOCYBaHHI  JepMaTo3iB  PI3HOTO  TeHe3y,  SKi
CYNPOBO/IKYIOTBCSI 3aMalIbHOI0 PEAKINEI0 1 MOXXE BUKOPUCTOBYBATHCS B SIKOCTI
PO LIAKTUYHOTO 3aCO0Y.

‘ f ™ N
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283



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

MPOTU3AITAJIBHA AKTUBHICTb
HOBOCTBOPEHOI'O EKCTPAKTY MAPYHHM JAIBOYO]
HA EKCHEPUMEHTAJIBHIV MOJEJII APTPUTY Y LI[YPIB
Mimenko O.51., Kupuvenko 1.B., Komosa O.1O.
Hamionanenuit papmanieBTUUHUIN YHIBEpCUTET, XapKiB, YKpaiHa
mishchoksana@gmail.com

Beryn. Pesmatoinauit aptput (PA) — 116 XpoHIYHE CHCTEMHE 3aXBOPIOBAHHS 3
POTPECYIOUNM YPAKEHHSIM NEPEBaXKHO NepudepuyHrX (CUHOBIAIBHUX) CYTJIO01B 3a
THUIIOM €PO3UBHO-IECTPYKTUBHOIO MOJIAPTPUTY, 1110 CYTTEBO MOTIPIIYE SKICTh XKUTTS
XBOPHUX, MMPU3BOAUTH 10 TUMYACOBOT Ta CTIAKOT BTpaTH Mpale31aTHOCTI Ta OB’ sA3aHi
13 IepeIvYacHo0 cMepTHICTIO0. He3Bakatoum Ha Te, 1110 32 OCTaHHI JECATUIITTA Oyio
JOCSITHYTO 3HA4HOro Imporpecy B JikyBaHHi PA, dapmakorepamis 1poro
3aXBOPIOBAHHS 3AJIMIIIAETHCS HAMAKTYaIBHIIIO MPOOIEMOIO KITHIYHOT METUIIMHU Ta
dapmakosorii. OqHUM 3 HaNpsAMKIB BHUPIIICHHS I1€1 3a7a4i € MOIIyK Ta po3poOka
3ac00iB 3 MPOTHU3ANAILHUMU Ta XOHAPONPOTEKTOPHUMHU BIACTHUBOCTSIMHU Ha OCHOBI
POCIMHHOI CHUPOBHUHHU. [lepCieKTUBHUM JKepesoM O10JIOTTYHO aKTUBHUX PEYOBUH 3
NOTCHUIWHUMHU TPOTH3ANAIbHUMUA Ta AHAJITETUYHUMH BIIACTUBOCTSIMU € MapyHa
niBoua (Tanacetum parthenium L.), pomunu AtictpoBi (Asteraceae), 3 sikoi OyB
OTPUMAaHHUW CTaHAAPTU30BAaHUN EKCTpakT Ha Kadeapi Ooraniku HDaV. Ximiunuii
CKJIaJ, MapyHU IIBOYOi MPEACTABICHUN (PEHOJbHUMHM CIOIyKaMu, (IaBOHOIIaMH,
CECKBITEPIICHOBUMH  JIAKTOHaMH, e€(QIpHUMH OJISIMH TOMmIO. Y  MOMEpPeaHixX
JTOCII/DKCHHSX BCTAaHOBJICHI BUpPa3HI NMPOTH3alalibHI Ta aHAJITETUYHI BJIACTHBOCTI
EKCTpakTy 3 TpaBu MapyHu JiBo4oi (EM]I) Ha Mojensix rocTporo 3anajaeHHs.

Merta nanoi poOOTH — AOCHIPKEHHS MPOTH3AMaIbHOI Jii €KCTPaKTy MapyHH
nisovoi (EM/]) Ha Mozeni XpOHIYHOTO 3alajeHHs y I1ypiB, MOJAEIbOBAHOTO MTOBHUM
an’toBanToMm Opeitnaa (IIAD).

Marepiaaun ta meroau. Jlocniau npoBeaeHO Ha OUIMX HENIHIMHUX ILIypax
caMmirsix, orpuManux 3 BiBapiro [[H/IJIT H®aV srimno 3 «3araapHUMH S€THIYHUMH
MPUHITUIIAMU EKCIIEPUMEHTIB Ha TBAapUHAX», M0 Y3TO/KYIOTHCS 3 IOJOKEHHIMHU
«EBPONENCHKOT KOHBEHITIT 13 3aXUCTy XpPEOETHUX TBApPWH, 110 BUKOPUCTOBYIOTHCS B
EKCIIEPUMEHTAILHUX Ta 1HIIMX HaykoBuX nuiax» (CtpacOypr, 1986 p. 31 3miHamu,
1998 p.). IlpotuzanansHui BiactuBocTi EMJI y 1031 50 MI/Kr q0CiIpKyBaJIid HA MOJE1
an’roBaHTHOTO apTpuTy (AJ[A). Sk npenapat MopiBHAHHSA BUKOPUCTOBYBAIH B1IOMUN
HII33 «/luknodenak Harpito» (BupooHuirea [IpAT « DD lapuuis» (c. EG30919)),
SKAA € HaWOIBIN BXXMBAHMM HeceleKTHBHUM iHTiOiTopoMm I[OI'-1 1 I1IOI-2 3
BUPA3HUMH AHANTETHYHUMH 1 MPOTU3AMAILHUMU BJIACTUBOCTSIMH, 03010 8 MI/KT.
HalinommupeHimowo B eKCIepUMEHTaNbHIA (PapMaKoyioTii MOJAEIII0 CHCTEMHOTO
3amajieHHs], sika HalOUIbIl OJM3BKO BIITBOPIOE MaToreHe3 1 MOPQPOQYyHKIIOHATHHI
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3MIHU MPU KOJIAr€HOBUX 3aXBOPIOBAHHSX Y JIOJIEH, € aJi’ FOBAHTHUHN apTPUT y UIYypIB.
XpoHIUHE 3amajieHHs BUKIMKAIM OJHOPA30BUM MIJMIKIDHUM BBEICHHSIM B OCHOBY
XBOCTa IypiB-caMiliB 3 Macoro Tia 200-220 r 0,1 mu [TAD. Yepes 7 ai6 y migomBy
MpaBoi 3aJHKOT KiHIIIBKY 11ypiB BBeneHHS [TA®D nmoBToproBanu. JlocmipkyBaHi 3acoou
BBOAWIM 3 1-TO JHA EKCIEPUMEHTY 1 BIPOJOBXK YOTUPHOX TIIKHIB IIOJHS
BHYTPIITHROLLUTYHKOBO 1 pa3 Ha no0y: EM/I y BUIIs111 BOAHOTO PO3YHHY, NMpenapar
MOPIBHAHHSA — Yy BUIIIAAL 1% CcycneH3ii KpoXMautro JJIs MiHIMi3allii HacIiIKiB MOO01YHOT
Iii 3aco0y MIOJ0 NITYHKOBO-KUIIKOBOTO TpakTy. O0’e€M ypa)keHOi cTOMM (KIJIbKICTh
BUTHCHEHOT piuHM (V, MJI) NpH 3aHYPEHHI MOIIKO/PKEHOI JIalld TBAPUHH Y KOJIOY
MPUCTPOIO) BUMIPIOBAIM 3a gomomoror retuamomerpy LE7500 (dipma
«PANLABY, Itanis) B qunamini —Ha 1, 5, 10, 15, 20, 25 ta 30 100y micist BBEEHHS
npyroi no3u IIA® y mpaBy namy. [l 3arajibHOi OIIIHKM MNPOTHU3ANalbHOI il
JOCIIKYBaHUX 3ac001B BUKOPHUCTOBYBaIM 1HTErpasibHuii nokazHuk AUC (mi/mo0y
CIIOCTEPEIKEHHSI) — TUIONIA IT1]1 KPUBUMH «BUPA3HICTh HAOPSIKY/100a CIIOCTEPEKEHHS».

Pe3yabTatu Ta o6roBopennsi. JlikyBanus EMJ] Ta npenapatoM mopiBHSIHHS
IUKI0(EHAKOM HATPI0 MPU3BOIUIIO 10 3HUKEHHS BUPA3HOCTI HAOPSKY, BUKIMKAHOTO
[TA®. CmiBcTaBieHHs OTPUMAHMX JAHUX Y AOCIIIHUX TIpyNax MOKa3alo AesKl
BIJIMIHHOCTI Y IMHaMIII1 TEPANEeBTUYHOI /111 JJOCII)KyBaHUX 3ac001B. Tak, nukiodeHax
HATPIIO, SIK MOTY>KHUI NPOTU3ANaIbHUN 3aCci0, YUHUB BUPa3HY aHTUEKCYJIaTUBHY 110
BXK€ Ha mepury 100y croctepekeHHs Ha piBHI 22%. Y mojaidblioMy BHUPa3HICTh
AHTUEKCYJATUBHOI /i1 TOCTynoBO HapocTana i3 10-15 qo0u 3anuinanacst BUpaKeHOIO
710 KIHIISI eKCTIEPUMEHTY B CEpeIHhOMY Ha piBHI 33%.

Ha BinmiHy Bix mpenapaTy nopiBHAHHS 3a 3actocyBanHsa EMJ y nepiri 4 no6u
CTaTUCTUYHO 3HAYYIOTO 3HM)KEHHS BHUPA3HOCTI HaOpsKy HE pPEeCTpyBajiu, aje y
YUCEIbHOMY BHUpPaXEHHI 00’€M JIanu y HIypiB wLi€i rpynu OyB HM>KYMM Ha 6-12% 3a
TaKuil y TBapUH 3 IPYNH MO3UTHUBHOTO KOHTpoJo. [Ipore, mounnaroun 3 10 nobu
edextuBHicTh EMJI miaBuiiyBanacs Maiike A0 pPIBHS Mpenapary MOpIBHSHHS 1
30epiraiiacs 0 KiHIS €KCIIEPUMEHTY Ha CTaOUIBbHO BUCOKOMY PIBHI — Y CEPEIHbOMY
32% (10-30 mo6a). BusznaueHHst miomii miJi KpUBUMHU JAUHAMIKA 3MIiH 00’ €My Jianu
IOPOTATOM  EKCIIEPUMEHTY, T[I0Ka3aJ0 BIACYTHICTh CTaTUCTUYHOI 3HAYYIOCTI
BIIMIHHOCTEH MIDXK JOCHIJDKYBaHMMU Tpynamu: 3a 3actocyBanHs EMJ[ AUC
nopiBHIOBana 74 mu/moOy, 3a 3aCTOCYBaHHS IMpenapary MOPIBHSAHHA IUKIO(EHAKY
HATPIIO Jemo MeHie — 69 mi/no0dy .

BucHoBku. 3a eQeKTUBHICTIO Ha eKCIepUMEHTalbHI Momeni PA
HOBOCTBOPEHMI €KCTPAKT MapyHH A1BOYO1 y 1031 50 MI/KT He MOCTYyMAa€eThCs Mpenapary
MOPIBHSIHHS TUKJIOGEHAKy HaTpito (8 MI/KT), 10 00YMOBIIOE MEPCHIEKTUBHICTH HOTO
MOTAJIBIINX JTOCTIKEHbD SIK €)EKTUBHOTO IPOTU3AIAIBHOTO 3aC00Y.
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OHKOMAPKEPH Y JIATHOCTHII PAKY TOBCTOI'O KNIIEYHUKA
Jomxukosa O.B., Eppomenko P.D., JIwbdapuyk 1.B.
Harmionaneuuit ¢papmaiieBTUUHUIN YHIBEPCUTET, XapKiB, YKpaiHa.
dolzhikova.elena20@gmail.com

Beryn. Pak toBcroi kumku (PTK) — maiiwacTime miarHOCTOBaHE 3JIOSKICHE
3aXBOPIOBaHHS  LUTYHKOBO-KUIIKOBOro TpakTy. JliarHoctuka PTK  Hocuth
KOMIUJIEKCHUI XapakTep, MpHU LbOMY JIA0OpaTOpHI METOJU JOCHIIKEHHS 3aiiMaroTh
OJIHy 3 ILeHTpaidbHuX mno3uiiil. Cepen pekoMmeHnoBaHux I[IpoTokosiom MeTomiB Ta
MOKA3HHUKIB BUIUISIIOTh OHKOMAapKepH, KOHIEHTpallisi SKUX pI3KO 3pOCTae Mpu
HAsIBHOCTI 3JI0SIKICHOTO Tporiecy. PiBeHb OHKOMapKepiB TaKOX J03BOJISIE BUSBHUTU
MATOJIOTIYHUIA TMPOLIEC 3aJ0BrO J0 MOSBU MEPUIMX MPOSBIB, 3pOOUTH BUCHOBOK Y
CKJIQJHUX JIIarHOCTUYHUX CUTYallsIX, OTPUMATH LIHHY IPOTHOCTHYHY 1H(OpMAILiIO.

Mera pocaigxennsi. [IpoanamizyBath MapKepHI MOKa3HUKUA J1abOpaTOpHOI
J1arHOCTUKY paKy TOBCTOTO KUIIEUHUKA.

Marepiasm Ta Meroaum. AHaN3 Cy4YacHMX JITepaTypHUX [DKepen Ta
pe3yNbTaTiB MEPEeOBUX JOCIIKEHb Yy Tally3l MEOUIMHHU I10A0 J1a0opaTopHOI
T1arHOCTHKH PaKy TOBCTOTO KUIIIEUHHUKA.

Pe3yabTaTtu Ta 00ropopenns. Cepe/ BIJOMUX OHKOMapKepiB HAMOUTbII TOBHO
BHUBYEHI Ta HAWIIUPIIIE 3 METOO KJIHIKO-AlarHocTuuHoro aHanizy PTK 3actocoBytoTh
pakoBuit emOpioHanbHUM anTUTeH (PEA) Ta komrmmimenTapauiit mapkep CA 19.9. PEA
— TJIKOMPOTEin KITHHHOI MeMmOpanu. J[iarHOCTMYHE 1 MPOTHOCTUYHE 3HAYCHHS
00rOBOPIOETHCS BxKE TpeTe necaTuiliTTs. Piens PEA migBuiiyeTbest B pa3i po3BUTKY
MyXJIMH PI3HOT JIOKAJII3aIlii Ta TOYHO BiAOOpa)kae CUTYaIllI0 3JIOSKICHOTO TPOIECY.
Knitunm, fKi eKkcnpecyroTh MapKep, CTUMYJIOIOTh METAacTa3yBaHHS, 3B'A3YIOUNCH 3
peuentopamu PEA. Anani3 kpoBi Ha PEA BUKOPUCTOBY€ThCA Yy A1arHOCTHUIII MEpII 32
BCE€ paKy npsamoi 1 ToBcToi kulku. PEA — Hecneundiunmii, Tak K yTBOPIOETHCS IPU
paKy pi3HOI JoKaji3alli, aje B pa3l OHKOJIOTIYHOTO MPOIleCy MOro MOKAa3HUK Pi3KO
3pocTae 1 MOXe JOCIITH BeNUKHUX 3HadeHb. OHkomapkep PEA nonomarae BusiBiaTU
penuanBy 1 OIiHUTH eekTUBHICTH Teparii. Mapkep CA19.9 3a cTpyKTyporo TakoX €
TJIIKOTIPOTETHOM 1 Ma€ MPOTHOCTUYHE 3HAYCHHS: MpU PiBHI ToHAA 37 OI/MII PU3UK
CMepTI miciis oneparii B Harbmux4i 3 poku 3poctae B 4 paszu. [logiono PEA, CA 19.9
He € crieur(iuHuM, He B1IOOpaKa€e TiCTOJOTIYHUHN THUIT TyXJIUHU. AJie 33 JTaHUMHU Py
aBTOpPIB croiibHE gociimkeHHs: oHkoMmapkepiB CA 19.9 ta PEA no3Bossie gocsirtu
O1JIbI1I BUCOKOI YyTIUBOCTI Ta ouiHuTH nporuo3 PTK.

BucnoBku. Takum umHOM, mabopaTopHa miarHoctuka oHkomapkepiB PTK e
BaYKJIMBUM €TaIloM JJIsl IPOTHO3Y 3aXBOPIOBAHHS, IPU3HAYCHHSI Tepalii Ta KOHTPOJIIIO
€(EeKTUBHOCTI JIIKYBaHHS.
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MMOPIBHAJIBHA OLIHKA BIOXIMIYHUX MAPKEPIB
OUTOTOKCHUYHOCTI HNPOTHUITY XJIMHHUX ITPEITAPATIB
B EKCIIEPUMEHTI
Berposa K.B., Caxaposa T.C.

Harmionanenuit ¢papmanieBTUYHUN yHIBepcUTET, XapKiB, YKpaiHa
vkv_katya@ukr.net

Beryn. CyTTeBUM HEIOJIIKOM MPOTUINYXJIMHHUX TpenapariB, Kl MIAPOKO
3aCTOCOBYIOTHCSI B OHKOJIOTIYHIM MPAKTHIIl, € BIJICYTHICTh CEJICKTUBHOCTI IXHBOI Aii,
0 BHABISAETbCS HHU3KOK TOOIYHMX OPraHOTOKCHMYHHMX e(dekTiB. PaHHIMH
010XIMIYHMMH MapKepaMH YIIKOJHKCHHS IHTaKTHHUX OpTaHiB Ha T aHTUOIACTOMHOI
Teparii € 3MiHa aKTUBHOCTI LIMTO30JIbHUX (PEPMEHTIB acmapTaTaMiHOTpaHc]epasu
(AcAT) Tta ananinaminotpanchepasu (AnAT) y cupoBaTii KpoBi. BusHaueHHs
AKTUBHOCTI IMX (PEPMEHTIB HE JIMILIE JO03BOJISIE CKIIACTU YSBICHHS PO CTYIIHb
ypaXXE€HHS OKpPEMHUX OpraHiB-MillIeHeH, 30kpema, cepis (mepeBaxae AcAT) uwm
neuinku (mepeBakae ANAT), ame ¥ mpoBecTH TmoNEpenHI0 audepeHIliaIbHy
JIarHOCTHKY Ha MIJCTaBl pO3paxyHKY iX CHiBBIIHOIIEHHS — KoedilieHTy ne Pirica.

Mera gocJrizkeHHs. Y €KCIIEpUMEHTI Ha IIIypax MPOBECTH OL[IHKY BUPAXKEHOCTI
Kap/10-Ta reNaTOTOKCUYHOCTI IIUTOCTATUKIB 32 PE3yJbTaTaMHu O10XIMIYHOTO aHAIII3Y
CHUPOBATKH KPOBI (aKTHBHICTh TpaHCaMiHa3, iHJeKe J¢ PiTica).

Marepianu Ta Meroau. BiqTBOpeHHS JTIKapChKOi IHTOKCHKALIlT y €KCIIEPUMEHTI Ha
nrypax 3aiicHioBad  BBeAeHHSAM AokcopyOimuy (JJOKC) (mpotarom 4-x TWXKHIB
BHYTPIIIHROOUEPEBUHHO Y 71031 5 MI/KT Macu Tina (cymapHo 20 mr/kr), nukinodochamiay
(I®) (mpoTsiroM THKHST BHYTPILITHBOM 5130B0 Y /1031 10 Mr/kr (cymapHo 3a 7 1116 70 mr/kr)
ta merotpekcary (MT) (omHOKpaTHO BHYTPIIIIHEOOUEPEBUHHO Y /1031 20 MI/KT). AKTHBHICTb
AcAT ta AnAT BuzHauamu 3a jgomnomororo HaoopiB (ipmu «Lachemay (Yexis),
po3paxoByBa koediienT ne Pitica (cmiBBimHomieHHs AcAT/AnAT), npoBoaumm
CTaTUCTHYHY 00pOOKY OTpUMaHUX pe3yJIbTaTIB 3 BUKOPUCTaHHsM t-kputepito CT’10eHTa.

Pe3yabTaTi T2 00roBopenHsi. Ha Ti1i BBeZIeHHS yCIX MIPOTUITYXJIMHHUX TIPETIapaTiB
criocTepirajioch BiporigHe 3pocTaHHs akTUBHOCTI ACAT 1 ANAT BiIHOCHO 3Ha4eHb
IHTaKTHOI IpymH. 3HaUeHHs 1HEKCY Jie Pitica mocToBipHO minBuUIIyBaioch (Ha 24%) e
y rpymi tBapuH 3 JIOKC, 1110 € O11bI11 XapaKTepHUM IS YITKOHKEHHS MiOKapy. Y rpymnax
1IypiB, gki orpumyBaii L{® ta MT 3HaueHHs bOTo MOKa3HMKa 3MEHIIyBajoch Ha 10% 3a
BBefeHHsT 1D T1a Ha 44% (p<0,05) — MT, 1m0 BBaXKa€ThCsl JOCTOBIPHOK O3HAKOIO
TOKCUYHOTO YPa)KEHHS MEYIHKH 1 CIIBBITHOCUTHCS 31 CTYTIEHEM IMOLIKO/KEHHS OpraHy.

BucHoBku. Buznauenss 610XiMI4HOTO 1HJEKCY A€ PiTica monepeaHbo 103BOIIsAE
OI[IHUTH OPTaHOTPOMHICTh TOKCUYHOI Mii MpemnapaTiB-IIUTOCTATUKIB, 0 MOXE OyTH
BUKOPWCTAHO TIPH TUIaHYBaHHI (DapMaKoJOTIYHOTO EKCIEPUMEHTY 3a BiJIIMOBIIHOIO
TEMAaTUKOIO.
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BU3HAYEHHS BMICTY HUTPYJIIHY B KPOBI ITALHIE€EHTIB 3
XPOHIYHOIO XBOPOBOIO HUPOK, AKI JIKYIOTbHCS AIAJI30M
L2Bacunbuenxo B.C., ‘Kopoas JL.B., Ulo60o1a.0.M., °’Kyumenko O.b.
NlepxaBHa ycranosa «IHcTUTYT Hedposorii HanionansHOi akagemii MEJMYHUX HAyK
Ykpainn», KuiB, Ykpaina
’HanionansHuii yHiBepcuteT «KreBo-Morunsnceka akageMis», Kuis, Ykpaina
vasylchenkovita@gmail.com

Beryn. Ha crorogni icHye moTtpeba y MoOmIyKax YyTJIMBUX Ta €(QEKTUBHUX
OloMapkepiB JJis1 JIarHOCTMKH Ta MOHITOPUHTY IPOrpeCcyBaHHS XPOHIYHOI XBOPOOH
HuUpoK. KpiM Toro, mij 4ac KIHIYHUX JOCIIIKEHb HOBUX JIIKAPCHKUX 3ac00iB 1CHYE
HEOOXIJTHICTh y BHUCOKOUYYTJIIMBUX OlOMapKepax YIIKO/HKEHHS HHUPOK ISl PO3YMIHHS
e(eKTUBHOCTI Ta O€3MEUYHOCTI MOTEHIIIIHOI Ta 1ICHY104Oi Teparii. Haituacrime jyis nporo
BUKOPHCTOBYIOTHCSI PEYOBMHU, KUTBKICTh SIKMX 30UTBIIYETHCS 32 HUPKOBOI ATOJIOT1i a00
caMma HasiBHICTh 1X CBIJYHUTH NPO PO3BUTOK META0OIIYHUX IMOPYIIEHb. 3aCTOCYBaHHS
MeTa0O0JIOMIKIB CHPUSIIO BUSIBJICHHIO HOBUX OlOMapKepiB XpOHIYHOI XBOpOOW HUPOK,
TaKWX SK AlUJIKAPHITUH, TIIIEPOIIIIN, TUMETUIAPTiHIH, Ta METabOoITIB TPUNTO(hAHY,
LUKITY JIAMOHHOI KHCJIOTH Ta IMKIYy CEeYOBMHM. OIHHMM 3 HOBITHIX METaOOJIYHUX
MapKepiB, SIKUM aKTUBHO BUBYA€THCSI OCTAHHIM YacOM, € LIUTPYJIiH.

[uTpysiH € OJHUM 13 BaXJIMBUX PETYJISATOPIB IPOMI)KHOTO OOMIHY PEUYOBHH, a
HUPKA € OCHOBHUM OpPraHoM, J€ BiAOyBaeTbCsd METAa0O0dI3M LMUTPYIIHY, TOMY
BU3HAYEHHSI MO0 BMICTY y KPOBI MOXK€ OyTH BUKOPHUCTAaHO B SIKOCTI CIELU(PIYHOrO
O10XIMIYHOTO MapKepa aJisi OLIHKM (PYHKIIOHAJIBHOTO CTaHy HUpOK. Kpim Toro,
IUTPYJIIH BUBYAETHCS SIK MapKep Yy JIarHOCTHUIIl CEPIEBO-CYIMHHHUX 3aXBOPIOBaHb,
0CO0JIMBO 3a apTepiaibHOI TinepTeH3ii.

Merta pociimkenHss. Meroro nociipkeHHS Oyj0 BHU3HAYCHHS KOHIIEHTpAIlii
IUTPYJTIHY Y KPOBI MAIIIEHTIB 3 XPOHIYHOIO XBOPOOOIO HUPOK SIK META0OIIYHOTO MapKepy.

Marepianu Ta meroau. J[Jis JOCSITHEHHSI METH B CUPOBATIIl KPOBI1 MAII€HTIB 3
XPOHIYHOIO XBOPOOOIO HUPOK, SIKI OTPUMYBAIH Aiali3Hy Tepanito (N = 50) Bu3Hayanu
KOHLIEHTpalil0 UUTPYJIiHY crnekrpodpoTtomeTrpuyHuM MetogoMm  (Snell, 1964).
OTpuMaHi pe3ysbTaTd MOPIBHIOBAIW 3 KOHTPOJIBHOIO TIPYIHOI YMOBHO 3I0POBHX
JOoHOPIB (N = 25) TOro * BIKYy Ta CTaTl MapaMeTPUYHUMH METOJAMH CTATUCTUIHOL
06poOku y nmporpami MedCalc.

Pe3yabTaTu Ta 00roBopeHHs. BcTaHOBIIEHO, 1110 Y CUPOBATII KPOBI MAIIEHTIB
3 XpOHIYHOIO XBOPOOOIO HUPOK, SIKI OTPUMYBAJIW Alalli3HY TEpamito, MiABUILYETHCS
KOHLIeHTpauiss uutpymiHy Ha 51% (p<0,02) y mnoOpiBHSHHI 3 MOKAa3HUKAMH Y
KOHTPOJIbHIM TPYIl YMOBHO 3J0POBUX JIOHOPIB. 3O0UIBIICHHS BMICTY LUTPYIIHY
KOPEJI0BAJIO 3 MOKa3HUKAaMU BMICTY KpEaTHHIHY Ta CEUOBUHU Y KPOBI XBOPHUX, SIK1 TEX
3poctanu Ha 52% Ta 87% BiAMOBIAHO.
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BucHoBku. Bu3HaueHHs KOHILEHTpalii LUTPYJIHY Y KpOBI MAIll€EHTIB 3
XPOHIYHOIO XBOpOOOIO HHUPOK, fAKI OTPUMYBajJu Jiali3Hy Tepamilo MOXe
BUKOPHCTOBYBATHUCH SIK JTOJATKOBUN Yy TIMBUH Ta CHIEIM(BIYHNN MOKA3HUK JeTami3artii
CTaHy XBOPOTO.

ME3EHXIMAJIBHI CTOBBYPOBI KJIITUHH ITPU KOPEKIIII
T'IIOTHUPEO3Y TA MOI'O YCKJIATHEHb
'Cupotenko JLA., 'Kypuniaxko 10.C., ’ba6iituyxk JI.B.
IncruryT npobiem emnokpuHHOI natosorii imeni B.S1. Jlanunescskoro HAMH
VYkpainn», XapkiB, YKkpaiHa.
?InctutyT mpobaem kpiobionorii i kpiomemuuuan HAH Ykpainu, Xapkis, Ykpaina.
salarisal7@gmail.com

Beryn. HenocraTHicTh THPEOiTHUX TOPMOHIB NMPU3BOAUTH 10 HU3KU BAXKKUX
YCKJIaJHEHb, 30KpPEMa, YPaKEHHSI CEPLIEBO-CYIMHHOI Ta KICTKOBOI CUCTEMHU, PO3BUTKY
aTepOCKJIEPOTUYHUX MPOSBIB 1 HOPYLIEHb Y CUCTEMI roMeocTa3y. ToMy MpH MOIIYKY
Ta CTBOPEHHI HOBUX 3aC001B KOPEKLIIi TUPEOiTHOT MATOJIOT1i CJIiJl 30CEPEAKYBATUCH HA
MO>KJIMBOCTI KOPEKIIll HE JMIIEe THPEOIAHOI (PYHKUIi, a i CYNyTHbO BUHUKAKOYHMX
MaTOJIOTIYHUX CTaHIB.

HaykoBi JOCHIJIPKEHHsI OCTaHHIX pOKIB CBiYaTh MPO YACTE IOETHAHHS
3aXBOPIOBaHb MUTOBUIHOT 3a03u (11]3), marosoriit cepiis 1 MEUiHKHU Ta X TIIMO0KOTO
B3a€MO3B's13Ky. Peanizariisi epexTiB TUPEOiTHUX TOPMOHIB 3HAYHOIO MIPOIO 3aJI€KUTD
Bil QYHKIIM OCTaHHBOI. 3 1HIIOrO0 OOKy, 3MiHHM (yHKIIOHaNBbHOI akTuBHOCTI 1113
TaKOXX BHUKJIHMKAIOTHh MOPYIIEHHS 3 OOKY MEYiHKH. 30KpeMa, TUPOKCHH BIUIMBAE Ha
OOMIH a30THUCTUX PEUOBUH SIKWH 3HAYHOIO MIPOIO BiAOYBa€TbCs caMe€ B NEYiHIN 1
CepleBOMY M ’si31.

Merta gocaigaxenHs. BusHauuTH MOKJIMBOCTI 3aCTOCYBAHHS ME3EHXIMAIbHUX
CTOBOYpOBUX KJITHH JUIsi KOPEKII EeKCIEePUMEHTAIBHOTO TIMOTUPEO3y Ta
NpOoQUIAKTUKA PO3BUTKY TMOB’S3aHUX 3 TIMOQYHKIIEI IUTOBUIHOT 3aJ03U
MEeTa0OJIIYHUX PO3JIAJIIB Ta PAJl MOKA3HUKIB, [0 XapaKTePU3YIOTh a30TUCTUN OOMIH 1
OTOCEPEIKOBAHO — CTAaH MEYIHKU Ta CEPLEBOr0 M’S3y LIYpIB 3 €KCIEPUMEHTAIbHUM
riIIOTUPEO30M.

Marepianu i meroau. JlocnipkeHHs mpoBeieHo Ha 40 cTaTeBO3PIIUX CaMIIX
I[YpiB 3 €KCIEPUMEHTAIBHUM T1IIOTUPEO30M (MepKa3odia y 1031 10 mr/kr npotsrom 1
Mmicsist). Illypam BBoOAMIM aJIOTEHHI KPIOKOHCEPBOBaHI KIITUHU (eTaabHUX
ME3eHXIMaJIbHO-ME30JIepPMAIbHUX TKaHWH (KyJabTypa cToBOypoBux kiituH ISED
Body) 0aHOPa30BO BHYTPINIHBOBEHHO i3 po3paxyHky 0,5 X 10° xmitH Ha ommy
TBapuHy. Bu3HaueHHS BMICTY THPEOIAHUX TOPMOHIB MPOBEACHO 3a JOMOMOIOIO
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CTAHJAPTHUX KOMEPIIHHUX TeCT-HaOOpiB I8 IMYHO(EPMEHTHOTO  aHaTi3y
BupoOHuiTBa ¢ipmu «I'panym» (Ykpaina). bioxiMiuHl JOCTIIKEHHS MPOBOJIUIHU 3
BUKOPHUCTAHHSAM CTaHIAPTHUX KOMEPLIHHUX TeCT HaOOpiB peakTuBiB Gipmu « DimiciTi-
Hiarnoctuka», M. JIHIIIPO 3TiAHO 3 IHCTPYKIIEIO [0 BUKOPUCTAHHIO.

PesyabTaTn Ta oOroBopenHsi. Ilpu BIATBOpEeHHI TiIMOTHPEO3y Yy UIypiB
peECTpYBalId  3HIDKEHHS  PIBHIO TUPEOITHUX TOpMOHiB, T-mimdomnuTie Ta
iMyHOperyssTopHoro iHaekcy (IPI), BusBismucs o3HaKM JIMKOIEHI Ta 301bIITIEHHS
ateporeHHuX dpakimiit mimiaiB. Ciil OKpeMo BIJ3HAYUTH IO 32 YMOB ACHIIUTY
TUPEOITHUX TOPMOHIB 1 y IIYpiB Bi1I0YBaJIOCS BIPOTIIHE 3HMKEHHS PIBHS 3arajbHOIO
OlKa 1 CEYOBMHHU, 1 3HAYYIIOTO 3pOCTaHHS anaHiHamiHoTpaHchepasu (AnAT) Tta
acriapraramiHoTpancdepasu (AcAT) B cupoBatmi kpoBi. Illo Bkazye Ha
(yHKLIOHAJIBHI PO3JAAN Y CEPLEBO-CYJIMHHOI CUCTEMI Ta MEYiHLI. 3a MOKa3HUKAMU
koedimienta Pitica (AcAT/AnAT), mo 30UIbIIyBaBCS, MOKHA MPUITYCTUTH, IO
MOPYIICHHS B CEPIIEBOMY M 5131 BiIOyBajvics B OUIBIIOMY CTyIeHIO. BBeaeHHs
KyJIbTYpU CTOBOYPOBHUX KIITHH MPU3BOAMIIO JI0 BIJHOBJICHHS rictocTpykrypu 1113,
MIJBUIIYBAJIO PIBEHb THUPEOINHMX TOPMOHIB B KPOBI Ta CHPUSUIO HOpMai3arii
JOCIIPKEHUX MMOKAa3HUKIB, 30KpeMa, JinigHoro npodumo, miaioMmy nokasHuka IPI,
3HIDKEHHIO PIBHSL aMiHOTpaHcdepa3 Ta 1H. [lig BIJIMBOM KylbTypu CTOBOYPOBHUX
KJIITUH CIIOCTEPITrajgocs 3pOCTaHHs MOKa3HUKIB OLIKOBOr0 OOMIHY Ta 3HUYKEHHS PIBHA
000x TpaHcdepas y NOpiBHIHHI 3 KOHTPOJBHOIO TPYIOIO LIYPiB 3 TIIIOTUPEO30M.

BucHoBku: Me3eHxiMallbHI CTOBOYpPOB1 KJIITHHU Majid TO3WTHUBHUN BIUINB
IIOJI0  BIAHOBJICHHS (PYHKI[IOHAJIHHOI AKTHUBHOCTI IIUTOBUIHOI 3aJ03U IIypiB 3
1HyKOBaHUM rinotupeo3oM. OTpuMaHi AaH1 BKa3yIOTh Ha iX MPOTEKTOPHY AKTUBHICTh
BITHOCHO HIBEJIFOBAaHHS METAa0OIYHUX PO3JIaJIiB, III0 BUHUKAIOTh Ha TJI1 TIIIOTHPEO3Y.
CtocoBHO a3zoTuUCTOr0 OOMIHY, B YyMOBaxX KOPEKIi TIMOTUPEO3y, BHUSIBICHO
MO3WTHUBHUI BIJTUB CTOBOYPOBUX KIIITHH Ha (DYHKIIIOHAJIbHUN CTaH CEPLIEBO-CYUHHOI
CUCTEeMHM Ta TeuiHku. Peanizaiiisi JaHOTO €EeKTy BUHUKAE 32 PaXyHOK MOCTYIOBOTO
BinmHOBNeHHs PyHkiii [I[3, Ta 6e3mocepenHio Ait0 HA CEPIIEBO-CYJIMHHY CUCTEMY Ta
MEYIHKOBY MApEHXIMY.

290



Qe HayxoBo-nmpakTudHa KOH(EpeHIIist 3 MDXKHAPOJHOIO YJ9acCTIO «AKTyaJlbHI INTaHHS €KCIIEPHMEHTAIBHOI Ta KIIHIYHOT OioXimiD»
g (01 >xoBTHs 2021 p., XapkiB, Ykpaina)

STUDY OF THE PARAMETERS OF HEMOSTASIS, LIPID AND
CARBOHYDRATE EXCHANGE IN RATS WITH A MODIFIED MODEL
OF EXPERIMENTAL METABOLIC SYNDROME
Shutova N.A., Kuzmina l.Yu.

Kharkiv National Medical University, Kharkiv, Ukraine
irina.u.kuzmina@gmail.com

Introduction. Metabolic syndrome (MS) is one of the most pressing problems
of modern medicine; it is a chain of interrelated disorders, primarily of lipid and
carbohydrate metabolism. It is known that an increase in the activity of adipose tissue
stimulates adipocytes to produce pro- and anti-inflammatory mediators, which leads to
the development of low-level chronic inflammation (HCI), which practically does not
have clinical manifestations, but can be detected by an increase in the blood or organ
homogenate of biochemical markers — cytokines.

The Aim of the study was to assess the relationship between changes in the
parameters of the hemostasis system and metabolic disorders in rats with experimental
metabolic syndrome.

Materials and Methods. The experiment was carried out on animals in which
the closest resemblance to the biochemical and histomorphological parameters of
humans is observed, which makes it possible to extrapolate with sufficient confidence
the results of the study to the human body.

The work was carried out on 40 white outbred male rats weighing 300-330 g.
The authors strictly observed the ethical principles established by the European
Convention for the Protection of Vertebrate Animals.

MS was simulated on rats by activating "voluntary™ hyperphagia: animals, on
the background of a high-calorie diet, underwent pharmacological correction of the
feeling of hunger.

Modeling of metabolic syndrome was carried out on rats by prescribing a high-
calorie diet and administering Betaspan subcutaneously once a week at a dose of 20
ug/kg weight, dissolved in 0.2 ml of purified and sterilized olive oil for 6 weeks and
aurothioglucose, which was injected intraperitoneally into dose of 10 mcg/kg once a
week for 6 weeks. (Patent of Ukraine for invention No. 118945, 25.03.19r. "Method
for modeling metabolic syndrome in an experiment™ authors Kuzmina I.Yu., Shutova
N.A., Nikolaeva O.V.).

The study of the model was carried out on 40 white outbred male rats, which
were divided into two groups. Rats of the 1st, experimental corpse (n = 25) were
simulated MS for 6 weeks. The control group consisted of individuals (n = 15) on a
standard diet of compound feed. After 6 weeks of keeping the animals on a high-calorie
diet, the parameters of the carbohydrate (glucose concentration) and lipid profiles (total
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cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol,
triglycerides) and changes in body weight were determined.

To assess the state of vascular platelet and plasma hemostasis, standard
coagulological methods were used: determination of platelet aggregation induced by
adenosine diphosphate; anticoagulant activity according to the test of activated partial
thromboplastin time; the level of endogenous heparin according to Shestakov; total,
non-enzymatic and enzymatic fibrinolytic activity of blood plasma on plates of
unstabilized fibrin.

For statistical evaluation, all data were entered into Excel spreadsheets. The
analysis of the results was carried out using licensed statistical programs Windows. In
this case, the mean values of each of the indicators, the standard deviation, the mean
error of the arithmetic mean, as well as the assessment of the distribution of values
were calculated.

Results and Discussion. It was found that the use of a high-calorie diet and
activation of "voluntary" hyperphagia for 6 weeks causes the development of metabolic
syndrome in experimental animals: an increase in plasma glucose levels, an increase in
total cholesterol, low-density lipoprotein cholesterol and triglycerides, and the
development of obesity. This is accompanied by dysfunction of the hemostasis system:
inhibition of the fibrinolytic activity of blood plasma, both due to a decrease in non-
enzymatic fibrinolysis, and due to a decrease in enzymatic fibrinolytic activity; increased
platelet aggregation; an increase in procoagulant activity and a decrease in the level of
endogenous heparin in the blood plasma of animals.

When modeling MS in rats of the 1st group for 6 weeks, it led to an increase in
the concentration of glucose in the blood of animals by 73%, an increase in the content
of total cholesterol (TC), high density lipoproteins (HDL-cholesterol) and triglycerides
by 31%, respectively, compared with a control group. Also, the experimental rats of
the 1st group developed obesity, since the weight gain was 3 times greater than that of
the control animals.

At the same time, inhibition of fibrinolysis was observed, the parameters of
which decreased by 35% compared to the control.

The data obtained indicate the development of hypercholesterolemia,
hypertriglyceridemia, hyperglycemia, an increase in excess body weight,
hypercoagulation and hypofibrinolysis, characteristic of metabolic disorders and
dysfunction of the hemostasis system. It was established for the first time that MS
decreases the level of endogenous heparin in the plasma, which reduces the anticoagulant
potential of the blood and promotes the development of thrombotic conditions.

Conclusions. The modified experimental model of metabolic disorders in
animals reflects the main signs of the development of metabolic syndrome in humans
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and can be used to study the pathological processes that arise in this pathology, as well
as to develop methods of prevention and treatment.

The modeling MS in rats of the 1st group for 6 weeks, it led to an increase in the
concentration of glucose in the blood of animals by 73%, an increase in the content of
total cholesterol (TC), high density lipoproteins (HDL-cholesterol) and triglycerides
by 31%, respectively, compared with a control group. MS decreases the level of
endogenous heparin in the plasma, which reduces the anticoagulant potential of the
blood and promotes the development of thrombotic conditions.

BJIUSTHUE NPEPBIBUCTBIX XO.JIOJOBBIX BO3JIEUCTBUH HA
BYPYIO ’KUPOBYIO TKAHb U ANYHUKU KPbIC I1PU
IKCIIEPUMEHTAJIBHOM NOJIUKUCTO3E
Kyankosa M.B.

XapbKOBCKUI HAIMOHAJIBHBIN MEIULIMHCKUN YHUBEPCUTET, XapbKOB, Y KpanHa

irina.u.kuzmina@gmail.com

Beenenue. Onaum 13 Bo3MOXHBIX (aktopoB narorenesa CIIKA B HacTosmiee
BpeMs Ha3bIBAlOT HapylleHWe (YHKIMH SKMPOBOM TKAaHHM, CBSI3AHHOE C
PE3UCTEHTHOCTBIO K  MHCYJHMHY  BBI3BAHHOTO  JK30I€HHBIM  BBEJCHHUEM
neruaposnuanapoctenauona-cyibdar (AT A-cynndar).

Heabro uccneaoBaHus SBUIOCH HM3YYUTh MOP(POMETPUUECKHE IOKa3aTesu
SUYHUKOB KPBIC U OypOH >KUPOBOM TKAHU MPU IKCIEPUMEHTATHHOM MOJIETUPOBAHUH
CIIKA na doHe mpepbIBUCTHIX X0JI0A0BBIX Bo3aeicTBuil (ITXB).

Marepuajibl M MeTOAbI. OKCHEPUMEHTHl Ha JKUBOTHBIX IPOBEJICHBI B
COOTBETCTBUM C «OOUMMU TOPUHIMIAMU JIKCIIEPUMEHTOB HA  KUBOTHBIX»,
onobopennbiMu | HammonansHbiM KOHrpeccom mno Oumonstuke (20.09.01 r., Kues,
VYkparHa) u corjiacoBaHHbIMU ¢ nosoxeHusiMu «EBponeiickoit KonBeHnu o 3ammre
MMO3BOHOYHBIX JKMBOTHBIX, HCIOJIb3YEMbBIX JUISI SKCIEPUMEHTAIBHBIX W APYTUX
HAYYHBIX LIEJICH».

UccnenoBanwns mpoBenensl Ha 40 6eNbIX caMKax KphIcax 4 HEJEIBHOTO BO3pacTa
muann Vistar, maccoit 50-60, koTopbie ObLIM pa3jieieHbl Ha S rpymir: 1-s - 8 Kphic,
koTopbie noasepranuch [IXB; 2-1 — 8 kpeic, koTopsiM Ha ¢oHe [IXB mpoBoaumu
BBeaenue JI'A-cynbdara, pactBopeHHOTO B 0,2 MJT OUHUILIEHHOTO ¥ CTEPUIIM30BAHHOTO
OJINBKOBOT'O Macha; 3-s1 — 8 KpPbIC, KOTOPHIM BbI3bIBAIM dKCriepuMeHTaIbHbI CITKS
BBejeHHeM Toybko JII'A- cynbdara, 6e3 [1XB; 4-1 rpynmna — 8 )KUBOTHBIX, KOTOPBIM
BBO/IMJIN TOJIBKO 0JIMBKOBOE Macio 6e3 JII'A- cynbdara u [1XB; 5-5 -8 kpbic, KOTOPBIM
HHUYETO HE BBOJWJIA - HHTAKTHBIM KOHTPOJIb U HE NOJABEprajiv Bo3aencteuto [1XB.
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[1XB ocyiiecTBiIsIA MyTEM BBIJICPKUBAHUS KUBOTHBIX B T€UCHHUE 4 4aCOB B
KaMmepe, B KOTOPOM MOJAep>KHBAJIUCh CBETOBOWM pexuM, U Temreparypa +4°C.
OcraBuuecs 20 4 ®KUBOTHBIE HAXOUIUCH PU HOPMAJIBHBIX YCIOBUSAX TEMIIEPATYPbI
OKpYKaloIIel cpeibl U CBETOBOTO peknma. Kpbic oxaxaanu eKeTHEBHO B TEUCHUE
25 nHen.

Kpeicam 2 u 3 rpynn MOAETHPOBAIM MOJUKUCTO3HBIM IMPOLECC B SIMYHUKAX
nyteMm mnojakoxHoro BBeAeHus 8 mr/100 r maccel Tena macisiHoro pactBopa AI'A-
cynb(dar, exxeJHEBHO, B TEUECHUE 25 CYTOK.

Ha 28 cyTku >kMBOTHBIX 3a0MBaiu, 3a0Mpaiu SMYHUKU U OYPYIO )KUPOBYIO TKaHb
(bXT) w3 wmexnonatouHoit obmactu. Opranel  ¢ukcupoBamu B 4%
napadopmansiaeruae (IIOA, Sigma) B Teuenue 4 4, mociie 4ero NepeHoOCUIn Ha 12
qyacoB B 25% pactBOop caxapo3sl Ha (ocdaTHo-coieBom Oydepe (PBS).
3amopaxkuBaiu opranbl B MoHTHpYIOMEH cpene Tissue-Tek («Sakuray, SAnonus) u no
MIPUTOTOBJICHUS! KPUOCTATHBIX CPE30B XPAHUIIU B AKUJIKOM a30TeE.

['ucronornyeckomy wucciaeaoBanuto noasepranuck bXT u  sauuHukH
AKCIIEPUMEHTAIIbHBIX )KUBOTHBIX. /[ MPUTOTOBIEHUSI KPUOCTATHBIX CPE30B OPraHbI
M3BJICKAIM U3 HU3KOTEMIIEPATypPHOTO XPAHWIMINA U W3TOTABJIMBAIU CPE3bl TKAHU
TONMMHON 5 MKM Ha Kpuomukporome MEV (I'epmanus). Cpesbl okpammBaiu
r€MaTOKCHJIMHOM M 03UHOM IO CTaHAAPTHOW METO/IUKE.

MukpooToCheMKy  MPOU3BOAMJIM C  MOMOIIbI0  CBETOONTHUYECKOTO
MUKpOockoma ¢ mudpoBoir  kamepod  Amscope  IN300T  (Kurait).
Mopdomerpuueckuit ananu3 (Qororpaduii CepuUMHBIX CpPE30B, OKpAIIEHHBIX
F€MaTOKCUJIMHOM M D03UHOM, OCYIIECTBIISIIM C IOMOIIBIO MPOTPAMMBI  JJIs
00paboTku n3obpaxkenuit AxioVision Rel 4.7.

[TopcuntsiBanu koguuecTBO aaunouuToB BXXT pasHbix TUNOB. AIUIONUTHI
pazaenuau Ha 3 tuma: Al — cojaepikaiue oJHY OOJIBIIYIO JUMUAHYIO Karuio; A2 —
coJiepKailiie OJHY OOJIBIIIYI0 M HECKOJIbKO MEJIKUX JIMIHUAHBIX Kamenb, A3 —
colepKalllie MHOXECTBO MEJIKUX JIMINUAHBIX Kanedb. llogcuuteiBamum 100
aUIONUTOB B Pa3HbIX cpe3axX. KolIM4ecTBO KIETOK KaXKIOro THUIA BbIpa)Kalud B
MPOIIEHTaX OT OOIero 4Yhcia TMOACYATAHHBIX aIUIOIUTOB. B ompenencHue
MOP(OJIOTUUECKNX TIOKa3aTeleld SUYHUKOB BXOJWUJIU: CpPEIHEE KOJUYECTBO
(OJUTMKYJIOB pa3HBIX THUIIOB, KUCT U KEJIThIX Ted. [loacdersl mpousBoawiMm Ha 15
cpe3ax TKaHM SHMYHHUKOB, TIOJYYEHHBIX OT KaXJO0TO M3 DKCIEPUMEHTATbHBIX
KUBOTHBIX. [TokazaTenu HopmupoBaiu Ha 1 cpe3 TKaHH.

Cratuctryeckyo 00paboTKy pe3yIbTaTOB MPOBOIMIH C MTOMOIIBIO MTPOTrpamMm
«Excel» u «Statictica 10». [IpoBepsiin naHHbIE HA HOPMAJIBHOCTH PACcIpEIeTICHUs C
nomombio Tecta KommoropoBa um CMHpPHOBA, WCHONB30BaIN OJIHOGMAKTOPHBIMA
JTUCTIEPCUOHHBIN aHaJU3 JJIsi CPAaBHEHHS JBYX BBIOOPOK, TOCTOBEPHBIMU CUUTAJIHCH
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pazimmuus npu p<0,05. KonudecTBeHHbIE aHHBIE MPEACTABISIN B BHUJIE CPEIHETO
3HA4YEHUS T CTAHIAPTHOE OTKIIOHEHUE.

Pesynbrarel m oOcy:xknenusa. BXT coctoutr w3 crneuuanau3upoBaHHBIX
aJUMNOLMUTOB, OTJIMYAIOLIUXCS OT aJUIOLMTOB Oenoil kxupoBoil TkaHu. B rpynme 1
(ITXB) nHaOmronanoch yMEHBIIEHHE KOJMYECTBA aIUIONUMTOB | W 2 Tuma mno
CpPaBHEHUIO C MHTAKTHOM TKaHblO. Bu3yanbHO, TKaHb mpuoOperana 6ojiee MIOTHYIO
YIaKOBKY U BBIPAXKEHHBINH OYpO-KOPUYHEBBIH IIBET.

VY SKUMBOTHBIX 2 Tpymmbl, KOTOpbIM mpoBoawiu BBeaeHue JI'A-cynbdara B
YCIOBUSIX OOIIETO OXJIAXKICHUS, HAOII0JaIMCh MPU3HAKH, XapaKTePHBIE 1JI1 UHTAaKTHOM
TKAHH: COXPAHSUINCh KJIETKHU C KPYITHBIMU KUPOBBIMU BakyoJsiMu. [Ipu a3Tom ydacTku ¢
IUIOTHO YMAKOBaHHBIMU AJUIMOLUTAMH C MEJIKUMH >KHUPOBBIMH BKIIOUeHUsIMU (Al)
MepPEMEKATUCh 30HAMH, TIPEICTABICHHBIMY aIUNIONUTaMu |1 u 2 TuIa.

Ha ¢one BBenenus [I'A-cynwgara 6e3 IIXB (3 rpynna) B BXKT coxpansiuce
OCHOBHBIE MOP(OJIOTUYECKHUE MPU3HAKHU, XapaKTEPHBIC 7151 4 U 5 TPYMIbI KUBOTHBIX.

MopdomeTprudeckuii aHaau3 MO3BOJIMI MPOBECTH KOJUYECTBEHHYIO OLIEHKY
u3MeHeHui nuroMmopdonoruueckoro mnpodmis BXT mnpu  wucnosnb30BaHHBIX
BO3JICUCTBUSX. Y CTAHOBJIEHO IOCTOBEPHOE YMEHBIIIEHHE KOJUYECTBA KIETOK Al Thma
B BXXT xuBotnbix ¢ I[IXB (1 rpynna) u knetok A3 B BXXT xuBotHbix ¢ [IXB+ JII'A-
cynbdar (2 rpynmna) no CpaBHEHUIO C UHTAKTHBIM KOHTPOJIEM.

HNuTepecHas 0cOOEHHOCTh Ha0JI0/1a71aCh B OTHOLLIEHUY U3MEHEHUS KOJIMYECTBa
kietok thna A2. Bo Bcex 4 SKCEpUMEHTANIBHBIX IPyNIax KOJIMYECTBO aJIUIOLIUTOB
tuma A2 OBIJIO JOCTOBEPHO BHIIIEC 3HAUCHUN MHTAKTHOTO KOHTPOJIsA. OrnpeneaecHHbIe
HaMHM KJIETKM A2 Kak aJWMNOLMThl C OJHOW KPYMHOM >KUPOBOM BaKyoJblO U
HECKOJBKHUMH MEJIKUMH, TO-BUIUMOMY, SIBIISIFOTCS «IIEPEXOIHBIM» TUIIOM Mexkay Al
— 3amMacarouMMu aAUNOUUTaMd U A3 — QYHKIMOHAIbHO-aKTUBHBIMU aIUNIOLUTAMHU.
VYBenuueHne KOJIMYECTBA TAKUX KJIETOK, BO3MOXXHO, OTpPaKaeT COCTOSHHE
¢ynkunoHansHOM Harpy3ku Ha BXKT B ycinoBusix mpuMeHeHus: BHEITHUX BO3JE€HCTBUN
(oxnaxnaenue, crtpecc ot uHbekuM JII"A-cynbdara niam o1MBKOBOro Macia).

O0o0061mas pe3ynbTaTbl, MOXXHO OTMETHTb, YTO MOJ| BO3JCHCTBHEM Xo0JOoAa B
BXXT >XxuBOTHBIX TPOUCXOAAT aJaTUBHBIC PEAKIINY, HAPABIEHHBIE HA MOOMITH3AIUIO
JUTIHJIHBIX  3amacoB Jyisi TeHeparuu Teruia. [lpu  BBegenuu JII'A-cynbdara
HaOMIOAAIOTCAd HW3MEHEHMUS, KOTOphle TaK K€ MOXHO OXapaKTepu3oBaTh Kak
aktuBanuio bXT.

KonuuectBeHHble ~ MopdoOMETpUYECKHE  MOKa3aTeld  SIMYHUKOB  KPBIC
AKCIEPUMEHTAIIbHBIX U MHTAKTHOW TPYIIbl MOKA3aJIk, YTO B TPYNIax C BBEIACHUEM
HU'A-cynbdara (rpynmel 2 u  3) HaOMOIAIOCh YBEJIMYCHHE KOJIWYECTBA
MpEaHTPATbHBIX W aHTPATbHBIX (OJTUKYNOB. 3-a rpynna (JII'DA 0e3 oxmaxmaeHws)
TaK)K€ XapaKTepU30BaJIaCh MOBBIIICHHBIM KOJNYECTBOM aTPETUUECKUX (HOJTUKYIIOB.
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HecmoTpss Ha TO, 4TO B TIpyINe, MOJABEPTHYTOM OXJIaXKIEHUIO Ha (QoHe
BeegeHus: JI'A-cynbdara (rpynma 2), TakKe YBEIHMYMBACTCS KOJUYECTBO
MpeaHTPaIbHBIX U aHTPATBHBIX (POJITUKYJIOB, KUCT B IMYHUKAX HE HAOII0gaeTCs. DTO
MOXKET CBHJETEIBCTBOBATH O 3alIUTHOM BiIuAHUM akTuBHpoBaHHOM bJKT Ha
PEryJISAINIO TIporiecca co3peBanus GounKyoB. Bo3moxkHo, aktuBanus bXKT mytem
JUIMTEIIBHOTO  XOJIOJI0BOTO  BO3JEWCTBHS IPUBOAUT K IIOBBIIMIEHUIO YPOBHSA
aUIIOKUHOB, KOTOpPBIE OINOCPEIOBAHHO MOTYT BIHATh Ha CEKPELHUI0O TOPMOHOB
PENPOAYKINU U MPEMSATCTBOBATh PA3BUTUIO KUCTO3HBIX N3MEHEHUN B SIMYHUKAX.

BeiBoabl. 1. ['ucronoruueckue ucciaeqoBaHus 1 MOp(POMETPUUECKUN aHAINU3
MO3BOJIAIOT cnenath BeIBOA 00 aktuBauuu BXKT y kpsic, moasepruytsix [1XB (npu
+4°C B Teuenue 4 4) Ha mpoTshkeHHH 25 cyTok. 2. Beemenue I'A-cynwdata 4-
HEJIEJIbHBIM CAMKaM KpPbIC Ha IPOTSKEHUU 25 CYTOK MPUBOJINUT K BOSHUKHOBEHHIO KUCT
B smuHukax. 3. [IXB ma ¢one BBemenus [II'A-cynndara mMpensTCTBYET Pa3BUTHIO
KHCTO3HBIX U3MEHEHHU B SIMYHHUKAX KPBIC.

3HAYEHHS BIOXIMIYHUX JOCJIII>KEHDb KPOBI Y BUBUEHHI
IMYHOIJE®IIUTHOI'O CTAHY TBAPUH
L2]lynaeBcbka O.®@., T'opanbebknii JLIL., 2Cokyabebkuii .M., 2Koaecnix H.JL.
L2YKuromupchkuii 6azoBuil hapmaneBTHUHUI (GaxoBuil Koemk, JKuromup, Ykpaina
’[TomicbKuii HaLiOHANEHKN yHiBepcHuTeT, JKutomup, Ykpaina
oksana_fd@ukr.net

Beryn. ImyHopepiuuTHHUNA CcTaH — 1€ KIIHIKO-JIa0OpAaTOPHUI  CHHIIPOM
HEJOCTAaTHOCTI  €peKTOpHUX  (YHKIIM  IMyHOKOMIETEHTHUX  KIITUH, SKUN
CYHPOBOJIKYETHCA (PYHKIIOHATILHUM J1€(EKTOM OJJHOrO a00 KUIbKOX 1IMYHOJIOTTUHHUX
JaHIoriB. BiH TIpOSBISETHCS, HacaMIiepea, HECIPOMOXKHICTIO OpraHi3My J1aBaTH
MOBHOIIHHY IMYHHY BIJIOBiJIb Ha [0 YYXXOPIAHUX areHTiB, OUIBIIUM PU3UKOM
PO3BUTKY ayTOIMYHHUX, aJlepridyHUX 3axBOproBaHb. JlaHl KJIACHYHOI 1MYHOJIOTI]
CBIJT4aTh, 0 T€HETUYHO JICTEPMIHOBAaHA Y HAOyTa HEOCTATHICTh IMyHHOT CHCTEMU
€ CIOHYKaJIbHOIO YMOBOIO BUHUKHEHHS P13HUX 3aXBOPIOBaHb, 0COOIMBO 1H(EKIIHHUX,
a TakoX oHKojoriyHuX. Ha ¢oni imyHonedinuty neska cucteMHa rpuOKoBa iH(eKIis
(ocobmuBo Cryptococcus, Aspergillus) siBisie 3arpo3y mist KUTTA. B TSHOKKMX BHITagKax
MOXJIMBUM PO3BUTOK CHHAPOMY IMyHONapamiya. Bu3HauuTH CTaH IMYHITETY
(pE€3UCTEHTHOCTI) TUTBKM 3a OJHAM TOKA3HUKOM (KIITHHHUM a00 TYMOPAJIbHUM)
JIOCTOBIPHO HEMOKJIMBO. B opraHi3aMi BHACIHIJIOK KOMIIEHCATOPHUX SIBUII 3a
HEJOCTaTHbOI (YHKUII KIITUHHUX (AKTOpIB MOCUIIOIOTh 3aXHUCHY (DYHKIIIIO
TyMOpaibHI ()aKTOPH 1 HABMAKH.
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MeTa gocJaixxeHHs1: KOMILUIEKCHE BUBUCHHS BMICTY 3arajibHOTo Oijika, 011Ky 3a
dbpakIiisMu, 3araJbHUX IMYHOTJIO0YTiHH, (harorutapHoi akTuBHOCTI (DA) Ta iHaEKCY
¢daromurosy (PI).

Marepiaau ta meroau. /s mocmimy Oyno chopMOBaHO JBI TPYNU KIIHIYHO
3I0OPOBHX COOAK, SIK1 HAPOAUIUCH Ta yTPUMYBAJIHCh B M. JKuTOMHUPi (KOHTPOJIbHA TPYTIA)
Ta SKi HAPOJWIKCH 1 OyaM BUPOILEHI B 30HI pajiloakKTUBHOTO 3a0pyaHeHHs (M. OBpyY).
CmiBBIIHOIIICHHSI 3a CTATTIO CTaHOBWIO: camill — camuii 1:1. Lli rpymu TBapuu
BKJTFOUAJIM 2 BIKOBI MIATPYIIH: IYIIEHATA 2-X MICSYHOTO BIKY Ta CTATEBO3PLIl COOaKH 2-X
pokiB. Bu3HayeHHS KITBKOCTI 3arajbHOrO OUIKY B CHpPOBAaTIl KpOBI TBapHH
3IIACHIOBAIN pedPaKTOMETPUUYHUM METOJIOM 3 BUKOPHCTAaHHIM pedpakToMeTpa TUITY
PJIY, 3aranpHy KUIBKICTh IMYHOIVIOOYJIIHIB CHPOBATKM KpOBI — 3a PEAKIIIEI0
MMOMYTHIHHS 3 CyJb(paToM HUUHKY. OTprMaHi pe3yJIbTaTH OPIBHIOBAIHN 3 KOHTPOJIBHOIO
rpymoro (N=10) MeToamMu cTaTHCTHIHOT 00poOKH y iporpami MedCalc.

Pe3ysbTaTn T2 06roBopeHHs. KibKicTh 3arajisHOro O1IKa, @ TAKOXK (QpaKIiiHIX
aIbOYMIHIB 1 TTIO0YJIIHIB 3HAXOAMUIACh B MeXax HOpMH. Pazom 3 TuM npuBepTae Ha cede
yBary TEHJIGHINSl 7O 3MEHIIEHHS JBOX 3 TPbOX MEPEpaxOBaHUX TOKA3HUKIB Y
crareBo3pumx cobak M. Ospyua. Ilpum gociimkeHHI Tpynu TraMMma-rioOyIiHIB
crnoctepiraerbes foctoBipHe (p<0,05) 3MeHIIEHHS [IbOTro MOKa3HHUKa y co0ak M. OBpyda
y MOpiBHSIHHI 3 TBapuHaMu M. JKutomupa Ha 4,4%. KinbkicTe IMyHOrJIOOY/IHIB Y
CUpOBATLI KPOB1 Y TBAPHUH 13 30HU PATI0aKTUBHOIO 3a0pYAHEHOI MICLIEBOCTI BITHOCHO
KOHTPOJILHOI rpymH 10cToBIpHO (p<<0,01) 3mMeHiyeThes B 2,9 pas3u i ctanoBUTH 3,02+0,78
mr/mi. [Tokazauku @A ta @I BianosigHO 3MeHIIMINCH Ha 8% Ta 3,6%.

Bigomo, mo d¢pakuii ramMma-rioOyJiHIB MICTSATh OCHOBHY Macy aHTHUTLI
(iMyHOTJIOOYJiHIB), fAKI 3a0€3MeuyloTh TyMOpaJIbHUN 3aXxUCT Opra”izMy, TOMY
KUIBKICTh 1X y CHpOBATLl KpOBI 3al€XWUTh Bil MOp(}ONOriyHOi 3putocTi U
(yHKLIOHATBHOT ~ MOBHOIIHHOCTI IMyHOPEAaKTHUBHOI ~ TKaHUHHU. Hammmn
JOCTIPKEHHSIMU BCTAHOBJICHO, 10 Y LYICHST, HAPOKEHUX B 30HI PaJi0aKTUBHOTO
3a0pyHEHHS, CIIOCTEPIraeThCcs TEHJESHINS 10 3MEHIICHHS Ha 2% BMICTY ramma-
MIOOYIMIHIB BIIHOCHO TBapuWH-aHaioriB 3 M. JKurommpa. [locroBipHo (p<0,01)
3MEHIIyeThCsl Maixke BaBiul 3 9,16£0,60 mr/mn mo 4,32+0,95 wmr/mu BMiCT
iMmyHOT100YMiHIB. Takox pgoctoBipHo (p<0,05) 3menmyetscs Ha 9,4% @A
HEUTpO(DUIIB KPOBI Ta BiIOYBAETHCS TEHICHIIIS 10 3MEHIIIeHHs Ha 26,7% ODl.

BucnoBku. Ilpu aii Manux 703 10HI3yIOUOMY BUIIPOMIHIOBAHHS Ha OPraHi3m
TBApUWH, 3TITHO HAMUX OIOXIMIYHUX JOCTIIKEHb CHPOBATKH KPOBI, BiIOYBAETHCS
3HUKEHHS  PE3UCTEHTHOCTI OpraHiaMy. Y  KOMIUIEKCI 3  TICTOJIOT1YHHMH,
FICTOXIMIYHUMH, T'E€MATOJOTIYHUMHU JOCIIDKCHHS MH MOXEMO KOHCTAaTyBaTH
BTOPUHHUH IMyHOIEDIIIUTHHUMN CTaH y TBAPHH.
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AHTUIIABETUYHUI E®EKT KOMILJIEKCY BIOJIOTTYHO AKTUBHHUX
PEYOBHUH, BUJAIVIEHUX 3 GALEGA OFFICINALIS L.
I'aukosa I'.51., Cubipna H.O.
JIbBIBCHKHI HalllOHAILHUHN yHIBEepCUTET iMeHi [Bana ®dpanka
halyna.hachkova@Inu.edu.ua
Beryn. BpaxoByroun MynbTH(AKTOPHICTH MATOTEHE3y IYKpOBOTO mdiabery,
JOLIUIBHUM € 3aCTOCYBaHHA VY KOMIUIEKCHIA Tepamii I[bOr0 3aXBOPIOBAHHS
IPUPOTHO30ATAHCOBAaHUX  aHTUA1a0CTUYHMX  TperapariB, SKI  BHUSBIATUMYTh
KOMIUJIEKCHY PI3HOCIPSIMOBaHy [0 Ha PI3HI JIAHKM TATOTe€He3y 3aXBOPIOBAHHS
(3HMKYBaTHMYTh PIBEHB TIIIKEMii, HIBEIIOBATUMYTh IIKIJUTUBI JJISI OPTraHi3My HpOSBU
OKCHJIATUBHOI'O CTPECY, CIPUATHUMYTh BIJTHOBJIEHHIO 1HCYJIIHOYTBOPIOBAJIBHOI (DYHKIIIi
IIUTYHKOBOT 3aJI03H).

[lepcieKTUBHOIO CHUPOBMHOIO JJIsi CTBOPEHHSI aHTUI1a0ETUYHHUX MpPErapaTiB
NPUPOJHOTO TOXO/KEHHS € Ko3aATHUK Jikapchkuit  (Galega officinalis L.).
JliteparypHi JaHi MpO TIMOMIIKEMIYHY A0 POCIMHHM JaHOTO BUAY CYIEPEUJIUBI.
Panimre BBaXkasiv, 110 TINOTJIIKEMIYHUNA €(EKT 3yMOBJICHUIN HAsBHICTIO Y HOTO CKJIai
aJIKaJoiliB, IK1 € TOKCUMYHUMU. BoiHOYAC, € miTepaTypHi JaHl, B SIKUX BKa3y€eThCs, PO
T€, 10 TMOTIIKeMIYHY /110 BUSBIIAE 1 Oe3akanoigHa (pakiiis.

Meta nmociigzkeHHsl. J{OCHIIUTH TIMOTJIIKEMIYHY [0 Ta 3’sicyBaty Ol10XiMIuH1
MEXaH13MH MPOTEKTOPHOT'O BILTUBY KOMILJIEKCY O10JIOTIYHO AKTUBHUX PEYOBUH, BUIUIEHUX
3 Galega officinalis L. Ha cTpykTypHO-()YHKITIOHAIGHHIH CTaHy [3-KJIITHH MiAILTYHKOBOT
3aJ103¢ 32 YMOB €KCIIEPUMEHTAIBHOTO ITyKpoBoro aiadery (EL).

Marepiasm i Meroan. Y po6oTi OyJi0 BUKOPUCTAHO KO3JSTHUK JIIKAPCHKUH,
AKUW 1HTpOayKOBaHO y OoraniuHOMy cany JIHY imeni IBana ®panka. OtpumaHHs
Oe3ankaoinHoi (pakilii eKCTpakTy Ko3aTHHKa Jikapcbkoro (BOEKJT) 3aiiicHioBamM
3TiJHO PO3POOJICHOTrO HAMH MPOTOKOIY, onrcanomy y nateHTti (UA 96839 U, CubipHa,
2015). ELJ] ingyKyBaau BHYTpIINIHBOYEPEBHUM BBEICHHSIM CTPENTO30TOIMHY (SigMma,
CHIA) y posi 5,5 mr/100 T mMacu Tima TBapuHW. Uepe3 nBa THOKHI MicisS IHAYKIIi
ykpoBoro aiadety TBapuHam BBogwim bOEKJI (0,6 r/kr ta 1,2 r/kr) Bripogosxk 14
7116. AHaJi3 TICTONIOTIYHUX TPETapaTiB MiIIUTYHKOBOI 3271031 TIPOBOIAMIIH 32 TOTIOMOT OO
cBitioBoro Mikpockorry Olympus CX-41. MopdomMeTpruunuii aHaii3 OCTPIBIIEBOTO
arnapaTy MiAIUTYHKOBOI 3371034 MPOBOAMIN BHUKOPUCTOBYIOUM KOMII'IOTEPHY IPOrpamy
Image] (NIH, CIIA). Bwmict ixcymny, C-mentumy ta ®OHIl-o y BusHauamu
IMyHO(DEPMEHTHUM METOJIOM 3TIIHO 1HCTPYKIIM (PipM-BUPOOHMKIB 3aCTOCOBYIOUHU
craraptHi Habopu ELISA (Sigma, CIIIA Ta Millipore, CIIIA). Bmict ThK-no3utuBHMX
NPOJYKTIB, BIJHOBJICHOTO TJIyTaTiOHY, AaKTUBHICTH DiyTaTionnepokcuaasu (I'TIO)
BU3HAYAIN CTIEKTPO(POTOMETPUYIHO.
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Pe3ysnbTratH Ta 00roBopeHHsi. BCTaHOBICHO BHUPaKCHHM TiNOTTIKEMIYHUI
edbext BOEKJI 3a ymoB EIlJI. BBeneHHs 11bOro €KCTpakTy TBapMHaM, XBOPUM Ha
niaber, 3yMOBIIIOBAJIO 3HW)KCHHS KOHIIeHTpamii rimroko3n (Ha 63 %) Ta BMiCTy
TJIIKO3WILOBAHOTO TeMoryio0iny y kpoBi (Ha 41%) momo nmiabeTy, a TaKoX
MIIBUIIEHHS TOJEPAHTHOCTI JO TIIOKO3HW, MPO MO0 CBIAYATH 3HWIKEHHS TUIONII TIif
riikeMigvHAMU KpuBuMu (Ha 47%). JloBeneno npotekTopuuii BrummB BOEKII y mo3i
1,2 r/Kkr Ha OCTpPIBIIEBUM anapaT MiANLTYHKOBOI 371031 32 yMoB EL/I, mpo 1110 CBiAYUTh
30UIBIIEHHS KIJTLKOCT1 OCTPiBIIB JlaHTepranca Ha CTaHAAPTHIN IO 3pi3y, IXHBOT
IJIOIII, JIIaMeTpy, 00’ €My Ta KUTBKOCTI 3-KJIITHH, OPIBHSHO 3 J11a0€TOM.

Jlyis 0OTpyHTYBaHHSI MEXaHI13MIB IIUTONPOTEKTOPHOI /ii IIbOTO €KCTPAKTy HAMH
OyJ10 AOCTIHPKEHO 3MIHHA TOKA3HUKIB, SIKUW XapaKTepU3yI0Th () YHKIIIOHAJIbHUI CTaH [3-
KJIITUH — BMICT 1HCYJIIHY Ta C-lenTuay, a Takox mpo3anaibHoro uutokiny @HII-a.
[Ticns 9OTUPHAAISTHACHHOTO KYpCY BBEICHHS €KCTPAKTY KO3JISATHHKA JIKAPCHKOTO
tBapuHaMm 3 EI/I, xonmentpamis iHcyniny Tta C-menTuay y Ijia3Mi KpoBi IIypiB
mijgBuIyBanacs B 1,7 ta 2,2 pa3u BiANOBIIHO, MOPiBHAHO 3 A1adetoM. DHII-a € ogauM
3 TOJIOBHUX ITUTOKIHIB, KW 1HJYKY€ aronTo3 1HCYJIIHOMPOIYKYIOUUX KIITHH MpHU
ykpoBomy niadeti. Becranosieno 3umxeHHs Bmicty @HII-o y miaummyHkoBid 3a51031
TBApUH XBOpHUX Ha aiadert, skum BBoawIn BOEKII Ha 37 % mono aiadery.

Binomo, mo B-kiitrHA ocTpiBUiB JlaHTepca miANUTYHKOBOI 3271031 € Yy TJIIMBUMU
70 OKCHJIATUBHOT'O CTPECY, OCKUIBKU MICTSATh HU3BKHU PIBEHb AHTHUOKCHJAHTIB. 3
OTJISIAY Ha 11, MU JOCTIMIA BIUTUB €KCTPAKTY KO3JIATHHUKA JIIKAPCHKOTO HA CHCTEMY
AHTUOKCUAHTHOTO 3aXMCTY MIIIUIYHKOBOI 3aJI03H 32 YMOB IIyKpOBOTO fiadety. [lpu
BBesieHHI BOEKIJI tBapunam 3 ELJ] BcTaHOBIIEHO BipOTigHE ITiIBUINCHHS aKTHBHOCTI
I'TIO (na 20 %) Ta BMicTy BiJHOBJCHOrO riyTaTioHy (Ha 87%) y romoreHarax
MIJIUTYHKOBOI 3aJI03M, MOPIBHSHO 3 AlabeToM, L0 CYNPOBOMXKYBAJIOCS 1CTOTHUM
3HMKEHHSIM BMICTY TBK-MO3UTHBHUX MPOAYKTIB.

BucnoBku. JloBeneno BupaxeHy antumiadetuuny gito BOEKJI nHa moneni
CTPENTO30TOIMH-THAYKOBaHOTO aia0eTy. [[uTonpoTekTropHMii BILTUB JOCI1KYBAHOTO
€KCTPaKTy Ha IHKPETOPHUH armapat MiAINLTYHKOBOT 3aJI03H 32 YMOB I[yKpPOBOTO A1a0eTy
MU TIOSICHIOMO HAsIBHICTIO y MOTO CKIaji 010J0TIYHO aKTUBHUX PEUOBHH, SIKi 3/aTHI
pPETYJIIOBaTH AaKTUBHICTh KJIIOYOBUX (PEPMEHTIB aHTHOKCHUIAHTHOI CHCTEMH Ta
3anobirat  Haanpoaykiii ADdO (piton, dnaBonoinu, Bitamin E), a Takox
MPUTHIYYBAaTH YTBOpPEHHs Mpo3ananbHoro nutokiny @HII-o (ectepu niHOIEHOBOI
KHCIJIOTH), a OT)KE 3HW)KYBATH TXHIO IIMTOTOKCUYHY JIIfO.
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