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EKCMEPUMEHTANBHE JOCIAKEHHS
FEMATOMNMPOTEKTOPHOI Al KOMMJMEKCY N-OKCUJ -

2,6- AUMETUN NMIPUAUHY 3 BYPLUTUHOBOIO KUCJTOTOIO
(MOTEUTIHY) HA MOJEJSTI TOKCUMHOTO FEMNATUTY,
CMPUYMUHEHOTO TETPAXJIOPMETAHOM

PE3IOME. Pezynsmopu pocmy pociun (PPP), 30kpema memunvni noxioni N-okcuod nipuduny, 3HUICYIOMs 20CMpy MOKCUYHICHb
necmuyuig, 3a MpUsAI020 BNIUBY HIBETIOINMb 2eNAMOMOKCUYHI epekmu Xnopnipugocy ma nonezutyioms nepebie iHMOKCUKAYL.

Ponb 3axucnux cucmem opeanizmy 3a kombinosaroi 0ii PPP i necmuyudis we Hedocmamubo 3 ’acosaro. JJocniodxcerts 3axucHoi oii

PPP [lomeiiminy 3a ymo8 mokcuuHo2o ypaxcenus nevinku mempaxiopmemarom (TXM) dozeonums 3°sacyeamu tio2o mMexauizmu Kom-
binosanol Oii. Pezynmomamu pobomu 6y0yms uKopucmani 0ist po3pooKu npo@LiaKmuiHux 3axo00i6 iHMoKCUKayili Recmuyuoamu.
Mema. Jlocnioumu eenamonpomexmopui éracmugocmi xomniexcy N-oxcuo-2,6-Oumemun nipuouny 3 OypuimuHogoio KUciomoio
(Llometiminy) na mooeni 20cmpo2o eenamumy, CHpU4UHEHO20 MEeMPAxI0PMEmMaHOM.

Mamepianu ma memoou. Modenroganu cocmputi cenamum Ha wypax-camysx Wistar Han 3a niowkiproeo esedenns TXM (x.u) y eaze-
ninositl onii (0,8 ma/100 & macu mina) npomazom 2 0i6. Ilometimin 6goounu 6 dozax 23 i 0,23 me/ke, pepepenmuy pevosury Cunioop
35—y 0031 5 me/ke. Inmaxmui ujypu ompumysaiu 6azeninosy oo 8 momy xe 06 ‘emi. Illomeumin ma Cunibop 6600uu 6 AiKy8aLIbHO-
npoOQINaKMUYHOMy pexcumi, nepopanvio 3a 1 200uHy 00 eeedenns i uepes 2 200unu nicis ééedenns TXM. YV cuposamyi kposi
BU3HAUANU AKMUBHICMb (hepMeHmis yumonizy ma Xonecmasy, NOKAHUuKY, wo i000paxcarms QYHKYII0 NeuinKu, 6MiCH NPOOYKmMie
nepeoxucnenna ninioie (I1OJI) i anmuoxcuoanmuy axmugnicmo. Pobunu zicmonoeiyni 00CiONCeHHs, MKAHUHU NeYIHKU.
Pospaxosysanu indexc epexkmuerocmi 3axucnoi 0ii [lometiminy. Pesyrsmamu 6yau cmamucmuyno o0poodieHi 3a 00nomMo2oio napa-
Mmempuynoeo ooHogaxkmoproeo ANOVA 3 mecmom @iwepa LSD post-hoc.

Pezynomamu ma 062060penna. TXM cnpuuunag cocmpe ypasxceHHs nedinku, a came. ni08UeHHs akmusHoCmi MapKepie yumonizy
Ma XONeCmasy, 3HUIICEHHs, HU3KU (QYHKYIOHATbHUX MeCmis, akmusHocni kamanasu, Hakonuyenns npooykmie [10J1, scupogy i banonmy
oucmpodito cenamoyumis, rimpo-netikoyumapHy inginempayiio. [lometimin na mni TXM cnpusie hopmanizayii akmuenocmi mapke-
Di6 yumonizy i xonecmasy, 6iOHOGNEHHIO PYHKYIOHATLHUX NOKA3HUKIG, 3HUdCY6a8 emicm npodykmie T10JI, nidsuwyyeas akmusHicmy
Kamanasu, 3MeHuy8as ypaxcenHs neuinku. 3a saxuchum egpexmom Ilometimin ve nocmynasca Cunioopy.

Bucnosxu. 1. Tempaxnopmeman 3a ymMo8 20cmpo2o cenamumy 8UKIUKAE NOMipHe ypaxcerns nedinku. 2. [lometimin y 0osax 23 i
0,23 me/ke mace supadxicenuii 2enamonpomexmopHull eQekm: HOpManizye akmMueHICMb (hepMenmis Yumoiizy ma xoiecmasy, (pyHkyio-
HAbHUX NOKA3HUKIB — PIGHSL 2TIIOKO3U, XONIeCMePUHY, 3a2albHO20 npomeiny ma 6inipyoiny, cevosunu, snuxcye inmencusuicmo IOJ i
akmusayito anmuoxcudanmuoi cucmemu. 3. 3a 3axucrnum egpexkmom lomeimin 6 060X 00cniodNcenUx 003aX 3a NOKAZHUKAMU YUMOTIZY
ma xonecmasy, (hyHKYioHaIbHUMU Mecmamu i MOpHOCMPYKMYPHUMU IMIHAMY 8 NEUIHYI CRIGCMABHUIL 3 peghepeHMHUM RPEnapamom
Cunibopom. 3axucna 0is [lometiminy, eusnavena 3a inmencusnicmro I10J1, binviua, Hise Cunioopy.

Knrouosi cnosa: 2ocmpuii 2enamum, mempaxiopmena, 2enamonpomexkmopHa 0is, komniexkc N-okcuo-2,6-0umemun nipuouny 3 0yp-
WMUHOBOIO KUCTIOMOIO.
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EXPERIMENTAL STUDY OF THE HEPATOPROTECTIVE EFFECT OF THE 2.6-DIMETHYL PYRIDINE
N-OXIDE COMPLEX WITH SUCCINIC ACID (POTEITIN) ON THE MODEL
OF CARBON TETRACHLORIDE-INDUCED TOXIC HEPATITIS

ABSTRACT. Plant growth regulators (PGR), in particular, methyl derivatives of pyridine N-oxide, reduce the acute toxicity of pes-
ticides, reduce the hepatotoxic effects of chlorpyrifos and ease the course of intoxication under long-term exposure. The role of the
body'’s defence systems under the combined effects of PGR and pesticides has not yet been sufficiently elucidated. The study of the
protective effect of PGR Poteitin under the conditions of toxic damage to the liver by carbon tetrachloride (CCI4) will allow finding
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out the mechanisms of its combined action. The results of the research will be used to develop preventive measures for pesticide poi-
SOning.

Aim. Investigate the hepatoprotective properties of the 2.6-dimethylpyridine N-oxide complex with succinic acid (Poteitin) on the
model of acute hepatitis caused by carbon tetrachloride.

Materials and Methods. Acute hepatitis was modelled on male Wistar Han rats with subcutaneous injection of CCI4 (pure substance)
in petroleum jelly oil (0.8 ml/100 g of body weight) for 2 days. Poteitin was administered at the doses of 23 and 0.23 mg/kg, reference
substance Silybor 35 — at the dose of 5 mg/kg. Intact rats received petroleum jelly oil in the same volumes. Poteitin and Silybor were
administered in a treatment-prophylactically regimen, orally 1 hour pre- and 2 hours post-CCI4. The activity of enzymes of cytolysis
and cholestasis, indicators reflecting liver function, the content of lipid peroxidation (LP) products and antioxidant activity were deter-
mined in blood serum. Histological studies of liver tissue were carried out. The index of effectiveness of the protective effect of Poteitin
was calculated The results were statistically processed using the one-way ANOVA followed by Fisher's LSD post-hoc test.

Results and Discussion. CCl4 caused acute liver damage: increased activity of markers of cytolysis and cholestasis, decrease in a
number of functional tests, activity of catalase, LP products accumulation, fatty and balloon dystrophy of hepatocytes, lympho-leuko-
cyte infiltration. Poteitin on the background of CCI4 contributed to the normalization of the activity of markers of cytolysis and
cholestasis, the restoration of functional indicators, reduced the content of LP products, increased the activity of catalase, and
reduced liver damage. The protective effect of Poteitin was not inferior to Silybor.

Conclusions. 1. Under the conditions of acute hepatitis, carbon tetrachloride causes moderate liver damage. 2. Poteitin at the doses
of 23 and 0.23 mg/kg has a pronounced hepatoprotective effect: it normalizes the activity of enzymes of cytolysis and cholestasis,
functional indicators — the level of glucose, cholesterol, total protein and bilirubin, urea; reduces the intensity of LP and activation
of the antioxidant system. 3. The protective effect of Poteitin at both tested doses as cytolysis and cholestasis indicators, functional
tests and morphostructural changes in the liver is comparable to the reference drug Silybor. The protective effect of Poteitin, deter-
mined by the intensity of LP, is greater than that of Silybor.

Keywords: acute hepatitis, carbon tetrachloride, hepatoprotective effect, 2.6-dimethylpyridine N-oxide complex with succinic acid.

Beryn. Cepen 3a0pyaHioBauiB JOBKIJIIS Introduction. Pesticides occupy an

BAYJIMBE MICIIE TIOCIIA0Th MECTUIUIN, K1 TIPH
HAJXO/PKEHHI J0 OpPraHi3My pa3oM 3 1HIIMMH
KCEHOOIOTHKAMH, IO 3HAXOMATHCS B HAaBKO-
JUIIHBOMY CEPEIOBHINI, MOXYTh CIPUYHHSITH
PI3HI NATOJIOT1UHI CTaHW OpraHi3My JIOAWHU Ta
MPU3BOAUTH JI0 TSKKUX BIJJTAJICHUX HACIIJIKIB
[1-4]. binbuIicTh MECTUIHIIB € TEeNaTOTPOIHU-
MU pPEYOBHMHAMH, TOMY 3a IXHBOTO BILUIUBY Ha
OpraHi3M CTYIIHb MMOPYIICHHS renarooiiapHoi
CHUCTEMH Ta TOMEOCTa3y OpraHi3My B IIOMY
3aJIe’KaTh BiJl (YHKIIOHATBHUX MOXJIUBOCTEH
MEYIHKH SIK OCHOBHOTO opraHy 0ioTpaHcdopma-
11ii Ta AeTOKCHUKAIlli KCeHOO10THKIB [2, 5—8].

VY cydyacHHMX cHCTeMax 3aXHMCTy POCIHH Bif
XBOPOO 1 MIKITHUKIB IIUPOKO BUKOPUCTOBYIOTh-
cs1 KOMOIHOBaHI1 MpenapaTy Ta 0akoBi CyMili, y
CKJIaJll SIKUX 3aCTOCOBYIOTHCS 1 PETryJIsTOPH
pocty pociua (PPP). 3a koMGiHOBaHOTO BILTUBY
Ha OpraHi3M MECTUIHIB y 0araTh0X BHITaJIKaX
CIIOCTEPIra€eThCsl MOTEHIIFOBaHHS ab0 cyMallis
TokcuuHOCTI [9—12]. KombGiHOBaHy Ait0 mecTu-
uaiB 1 PPP 3a roctporo Ta XpoHIYHOTO BILTUBY
Ha OpraHi3M IIIe HeOCTAaTHBO JIOCIIIKEHO.

Hamu panime Bcranomneno [13—15], o 3a
CYMICHOTO OJHOKPATHOTO MEpPOPaTbHOTO BILIH-
BY PI3HUX XIMIYHHUX TPYI 3ac00IB 3aXUCTY POC-
muH 1 PPP Ha ocHOBI MeTWIBHUX MOXiTHUX N-
OKCHJI MIpUAMHY, 3HAYHO 3HIKYETHCS TOCTpa
TOKCUYHICTh TECTUIUIIB. 3a CyOXpOHIYHOTO
MEPOPATBHOTO BIUIMBY 1HCEKTHUIUAY XJIOPIIpH-
docy 1 PPP 2,6-mumerun-N-okcun mipuauHy
(IBiny) Ha oprani3M IIypiB MMOKa3aHO, 0 IBiH
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important place among environmental pollu-
tants, which, when entering the body togeth-
er with other xenobiotics in the environment,
can cause various pathological conditions in
the human body and lead to serious long-
term consequences [1-4]. Most pesticides are
hepatotropic substances, therefore, under
their influence on body, the degree of disrup-
tion of the hepatobiliary system and the
homeostasis of the body as a whole depend
on the functional capabilities of the liver as
the main organ of biotransformation and
detoxification of xenobiotics [2, 5-8].

In modern plant protection systems
against diseases and pests, combined chemi-
cals and tank mixtures are widely used,
which also include plant growth regulators
(PRR). Under the combined effect of pesti-
cides on the body, potentiation or summation
of toxicity is observed in many cases [9-12].
The combined effect of pesticides and PGR
under acute and chronic effects on the body
has not yet been sufficiently investigated.

We have previously established [13—15]
that the acute toxicity of pesticides is signif-
icantly reduced with the combined single
oral exposure to various chemical groups of
plant protection agents and PGRs based on
methyl derivatives of N-pyridine oxide. At
subchronic oral exposure to the insecticide
chlorpyrifos and 2.6-dimethylpyridine N-
oxide (Ivin) PGR to the body of rats, it was
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3MEHIITY€ TeMaTOTOKCUYHI e(EeKTH, CIIPUIHHCHI
XJ'IOpl'IlpI/I(i)OCOM IO CHpuUsi€e OUTBII JIETKOMY
nepeodiry 1HTOKCI/IKaH11 He Bukmtoueno, 1mo
3axXUCHa i METUJIBHHUX HOXI,Z[HI/IX N-OKCI/II[
HipUIUHY MOXeE OyTn moB’si3aHa K 3 Ieraro-
MPOTEKTOPHOIO, TaK 1 aHTUOKCUAAHTHOIO JIIETO,
10 noTpelye AeTaIbHOrO BUBUCHHS.

OTmxe, nociiKeHHsI 3aXUCcHOI Aii [loTelTiny
32 YMOB TOKCHYHOTO YPa)KeHHSI TIEUiHKU TeTpa-
xsnopmetanoM (TXM) — nmpoOnema akTyalbHa.
Lle 103BOMMUTH 3’sICyBaTH HOTO MEXaHI3MH KOM-
0iHoBaHO1 nii. Pesynprat po6oTH OymyTh BUKO-
pUCTaHi ISl PO3pOOKH MPOQITAKTHUHUX 3aXO0-
B IHTOKCUKALIIA IECTUIIUIAMH.

Meta. JlocaiauTu TenaTonpoTeKTOpHI Bia-
CTUBOCTI KOMIUIEKCY N-OKCUA-2,6-AUMETHI
HipUIUHY 3 OypurtiHOBOKO KHcoTor0 (IToTei-
TiH) Ha MOJEJI TOCTPOTo IenaruTy, CIpUuIHHe-
HOTO TETPaXJIOPMETAHOM.

Marepiagun Ta Metonu. Y poOOTI BUKOpH-
cranuii PPP xommnekc 2,6-muMeTrn-N-OKcH
nipuauHy 3 OypituHoBOIO kuciotoro (Ilorei-
TiH), 99,9 % cuHTe30BaHuii B IHCTUTYTI OiO-
opraniunoi Ximii Ta HapToximii HAH VYkpainu
imeni B.II. Kyxapsi.

B sxocti pedepentHoi pedoBuHU OyB
JIKapChbKUi 3aci0 TenaronpoTeKTOpHOI All Ha
ocHOB1 cuimimapuny — Cumibop-35 (mapris
UA/5114/01/01, TOB «®apmarneBTH4Ha KOMIIa-
His «310poB 5»). s MomenroBaHHSI TOCTPOTO
rernaTtuTy BUKopucToByBanu TXM, BUpOOHUIIT-
Ba HBII «Anbdapycy.

Hocnimkennas nposeneHo Ha 30 craTeBo3pi-
mux urypax-camugx Wistar Han (SPF), siki Oynu
orpumati 31 SPF posrutinnuka npidbuux nadopa-
topaux TBapuH Il «HaykoBuii nueHTp npeBes-
THUBHO1 TOKCHKOJIOTIi, Xap4oBOi Ta XiMi4HOI Oe3-
mekn iMmenl akamemika JI.I. Mensens
MiHicTepcTBa OXOpOHM 3A0pOB'st YKpaiHU» Ta
nepemimeni 10 SPF BiBapiro 31 30epeKeHHIM
cTarycy TBapuH. TBapWHM CIOXHUBaIH 30aiaH-
COBaHUM rpaHyiaboBaHui KopM 1324 P BupoO-
HUITBA Ansrpomin (Himeuunna) i OTPUMYBaJIH
NIeioHI30BaHy, 3He3apakeHy YD-0npoMiHEHHIM
Ta OYHINEHY 3BOPOTHUM OCMOCOM, (PITBTpOBaHy
nuTHy Boay ad libitum. Hepiozuzlqﬂo 3I1HACHIO-
BaBCs MiKpOO10JIOTTYHUI KOHTPOJIb BOJIU Ta ITiJI-
CTHUJIOYHOTO Marepiaiy.

JocnipkeHHs Ha TBapUHAX MPOBEACHI Y Biji-
MOBIAHOCTI 3 NPUHLUIIAMU O10€THKU Ta BUMOT
Komicii 3 nuTanb €TUKU MeIUYHUX Ta 010JI0T14-
HUX JOCHIKeHb JlepkaBHOTO HiIIHpI/IeMCTBa
«HayxoBuii [ICHTp NIPEBEHTUBHOI TOKCHKOJIOTII,
XapyoBOi Ta XIMIYHOI Oe3MeKH IMEeH1 aKkaeMika
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shown that Ivin reduces the hepatotoxic
effects caused by chlorpyrifos, which con-
tributes to an easier course of intoxication. It
is possible that the protective effect of
methyl derivatives of N-pyridine oxide may
be associated with both hepatoprotective and
antioxidant effects, which require detailed
study.

Therefore, the study of the protective
effect of Poteitin under the conditions of
toxic damage to the liver by carbon tetrachlo-
ride (CCl4) is an urgent problem. This will
make it possible to find out its mechanisms
of combined action. The results of the
research will be used to develop preventive
measures for pesticide poisoning.

Aim. Investigate the hepatoprotective
properties of the 2.6-dimethylpyridine N-
oxide complex with succinic acid (Poteitin)
on the model of acute hepatitis caused by
carbon tetrachloride.

Materials and Methods. The PGR 2.6-
dimethylpyridine N-oxide complex with suc-
cinic acid (Poteitin), 99.9 %, produced by
NE ISTC “Agrobiotech”, Kyiv, Ukraine.

As a reference substance a well-known
Silymarin-based hepatoprotective medicine —
Silybor-35 was used (batch UA/5114/01/01,
Pharmaceutical company "Zdorovia", LTD,
Kharkiv, Ukraine). To simulate acute hepati-
tis, carbon tetrachloride (CCl4) produced by
SIE “Alfarus” was used.

The study was conducted on 30 sexually
mature male Wistar rats Han (SPF), which
were obtained from the SPF nursery of small
laboratory animals of the "L.I. Medved's
Research Center of Preventive Toxicology,
Food and Chemical, Ministry of Health,
Ukraine" (State Enterprise) and transferred
to the SPF vivarium with preservation of the
status of animals. The animals consumed
balanced granulated feed 1324 P manufac-
tured by Altromin (Germany) and received
deionized, UV-irradiated and purified with
reverse osmosis filtered drinking water ad
libitum. Water and bedding material were
subject to periodic microbiological control.

Research on animals was conducted in
accordance with the principles of bioethics
and the requirements of the Medical and
Biological Research Ethics Commission of
the "L.I. Medved's Research Center of
Preventive Toxicology, Food and Chemical,
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JI.I. Mengenst MiHicTepcTBa OXOPOHHU 3710POB’ S
VYkpainm».

ExcnepuMeHTanbHUN TOKCUYHHUM TEIATUT
MOJICITFOBAJIH 3T1AHO 3 MeTONNYHUMH PEKOMEH-
natismu [16]. Jlnst BiATBOpEHHS rOCTPOrO TOK-
CUYHOTO ypaxkeHHS medinku TXM miamkipHo
BBOJMJIU IIypam-camilsiM y Bursiai 50 % pos-
YUHY Yy Ba3eniHoBiid omii B o3t 0,8 mui/100
MacH Tiia mpoTsarom 2 mio.

[Toreiitin Ta pedepenTHy peuoBuny Cumidop
BBOJMJINU B JIKYyBaJbHO-NPO(PITAKTUIHOMY
pexXuMi, IepopajIbHo 3a | TOAMHY 10 BBEIECHHS
TXM 1 uepe3 2 ronunam micist BBeaeHHS TXM.
Hocnimxysani no3u Iloteittiny — 23 Mr/kr i
0,23 mr/kr, mo Bimnosizae Y199 1 10000 BiA
JI150, Cunmibopy — 5 MI/Kr (TepaneBTUYHA 1032
JUIs. JIIOAMHUA B TMEpepaxyHKy Ha IIypiB).
KoHTposnbHIN TpyIi TBapUH MIIIMIKIPHO BBOIH-
JIM Ba3EJIIHOBY OJIII0 B TOMY K 00’ €Mi. Y KOXKHIH
MIOCIIIHIN TPy 3HAXOUIIOCH 10 6 TBApHH.

JlociKeHHsI TTOKa3HUKIB CUPOBAaTKUA KPOBI
Ta TIEYIHKH MPOBOAMIN Yepe3 24 TONWHU TICIs
octanHboro BBeZieHHsT TXM. Jlnst G1oXiMIYHHX
JOCTiKEeHb, KPOB 3a0Mpaiu 31 CTETHOBOI BEHU
miciast 3HeOONeHHS ByTIIEKHCIMM Ta3oM. Kpos
30upasii B UEHTPUPYKHI MPOOIPKH, 3BOTOKEHI
renapuoM (1:3). [ oTpuMaHHS CUpPOBATKHU
KpoB mneHTpudyryBaau Ha mneHTpudysi Elmi
CM-6M (JlatBis) mpotsirom 10 XBWIMH mpu
3000 o6/xB.

Y cupoBaTiii KpoBi BH3HAYald aKTHBHICTH
(bepMeHTIB MapKepiB IIUTONI3Y — allaHIHAMIHO-
tpancdepasu (AJIT) i acmapraramiHoTpaHche-
pasu (ACT), pospaxoByBanmu Koe(iIlieHT e
Pitica [17]. BupaxeHicTb XonecTa3y OLIHIOBa-
JU 32 aKTUBHICTIO JykHOI ¢ocdarazu (JID).
Hns  omiHku (GyHKIIOHAJIBHO-META0O0II9HOT
AKTUBHOCTI TEYIHKH JOCHIIXKYBaJIH BMICT
3araJlbHOTO MPOTEiHY, XOJIECTEPUHY, 3araIbHOTO
O1mipyOiHy, TIIFOKO3W. 3a3Ha4YeHl1 IOKa3HUKHU
BU3HAYaJIM 3a JIOTIOMOTOI0 CTaHIApTHHUX Ha0O-
piB peakTuBiB BUpoOHHITBA PipMu BioSystems
(Icmanis) Ha GioxiMiuHOMY aHauizaropi Vitalab
Flexor E (Hinepnanau). BmicT cedyoBuHu Ta
KpeaTHHIHY BU3HAYaJIM 33 JOTIOMOTOI0 HaOOpiB
peaktuBiB g kiiHigHOI 6ioximii TOB HBII
«®dimicit-diarnoctuka» (Ykpaina) Ha UVA-
cnekrpodoromerpi Thermo Spectronic Helios
Alpha 9423 (Anrmis).

CraH aHTHOKCHJAHTHOT CUCTEMH OIIIHFIOBAJIN
3a aKTUBHICTIO OJHOTO 3 KIFOYOBUX (PEPMEHTIB
— karanasu (K® 1.11.1.6, H,0,: H,O,-okcumo-
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Ministry of Health, Ukraine"
Enterprise).

Experimental toxic hepatitis was mod-
elled according to Methodical recommenda-
tions [16]. To reproduce acute toxic liver
damage, CCl4 was injected subcutaneously
into male rats in the form of a 50 % solution
in petroleum jelly oil at a dose of 0.8 ml/100
g of body weight for 2 days.

Poteitin and the reference medicine
Silybor were administered in a curative and
prophylactic regimen, orally 1 hour pre-CCl4
and 2 hours post-CCl4. The investigated
doses of Poteitin were 23 mg/kg and 0.23
mg/kg, which corresponds to 1/100 and
1/10000 of LD50, Silybor — 5 mg/kg (thera-
peutic dose for humans recalculated for rats).
The control group of animals was injected
subcutaneously with petroleum jelly oil in
the same volume. There were six animals in
each experimental group.

The study of blood serum and liver
parameters was carried out 24 hours after the
last injection of CCl4. For biochemical stud-
ies, blood was collected from the femoral
vein after carbon dioxide sedation. Blood
was collected in centrifuge tubes moistened
with heparin (1:3). To retrieve serum, the
blood was centrifuged on an Elmi CM-6M
centrifuge (Latvia) for 10 minutes at
3000 rpm.

In blood serum, the activity of cytolysis
marker enzymes — alanine aminotransferase
(ALT) and aspartate aminotransferase (AST)
was determined; the De Ritis ratio was calcu-
lated [17]. Cholestasis manifestation was
assessed by the activity of alkaline phos-
phatase (AP). To assess the functional and
metabolic activity of the liver, the content of
total protein, cholesterol, total bilirubin, and
glucose was studied. The specified indicators
were determined using standard sets of
reagents manufactured by BioSystems
(Spain) on a biochemical analyser Vitalab
Flexor E (Netherlands). The urea and creati-
nine contents were determined using sets of
reagents for clinical biochemistry produced
by company LLC NPP "Filisit-Diagnostics"
(Ukraine) and Thermo Spectronic Helios
Alpha 9423 UVA spectrophotometer (UK).

The state of the antioxidant system was
assessed by the activity of one of the key
enzymes — catalase (EC 1.11.1.6, H,O,:

(State
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penykrasza). AKTUBHICTh (PEpMEHTY Karaja3u B
CHPOBATIII KPOBI BU3HAYAIIH 32 3/IaTHICTIO TIEpe-
KHCY BOJIHIO YTBOPIOBATH 31 COJSIMH MOJIIOAATy
CTIMKMI 3a0apBICHNUN KOMIUIEKC YKOBTOTO KOJIb-
OpY, IHTEHCUBHICTH 3a0apBIEHHS SKOTO 3alie-
xuTh Big BMicTty H,O, B po3uunHi He3pyHHOBa-
HOMY KaTana3oro. CeKTpooTOMETpito MpOBO-
e ipy JokuHi XxBumi 410 M [18].

CTaH MPOOKCHIAHTHOI CUCTEMH OIHIOBAIU
32 HAKONMMYEHHSIM Y TKaHWHAX MeYiHKU NepBUH-
HuX mpoaykTiB [1OJI — mieHOBHUX KOH’IOTaTiB
(AK), BTOpMHHMX — MaJOHOBOTO [iaNbIETiTy
(MJA), xeromieniB (KJI) i 3B’s3aHHX Tpi€HIB
(3T), kxiHIIEBUX — HII/I(l)OBI/IX OCHOB (HIO) 110
YTBOPIOIOTECS B pe3ynLTaT1 B33a€MOJIi1 BTOPHH-
HUX TPOIYKTIB 3 aMiHaMu (aMiHOKHCIIOTaMH,
npoTeiHaMu Ta IXHIMH KOMIIOHEHTaMH Pi3HHUX
KIITHHHUX CTPYKTYD).

CrionTanHuil (HeiHayKoBaHM) piBeHb MJIA
B TKaHMHAX TEYiHKM BH3HAYAIU 32 PEAKIIEI0
YTBOPEHHsI 3a0apBICHOTO POKEBOTO TPUMETHU-
HOBOTO KOMILIEKCY 32 B3a€MOJIii MaJIOHOBOTO
nianpaeriny 3 2-Tio0apOiTypOBOKO KHUCIOTOIO.
CHeKTpoq)OTOMeTpHo CYTEPHATAHTY TPOBOJIH-
U Tipu ToBkuHI XBWm — 532 HM [19]. BwmicT
JK, KJI i 3T, IO Bu3Ha4anmu eKCTpaKIiiHO-
CHEKTPO(POTOMETPUIHUM METOJIOM, EKCTPAKIIiIO
3 TKaHUH TEeYiHKU TPOBOAMIN B TeNTaH-1301po-
naHoJoBi# dazi [20]. CnexTpodoTomeTpiro ren-
TaHOBOTO Ta 130IPOILJIOBOTO JIMiJHOTO eKC-
TPaKTy TPOBOIWIM TIpU TOBXKHHI XBuJi 220,
232,278 1400 HM y KIOBETI 3 TOBIIMHOIO IIaPy
10 MM m[pOTHM BIAMOBIAHOTO KOHTPOJIO.
Pesynpratu Bupakadu B ONWHUIX 1HAEKCIB
okucieHus (ox. IO): E232/E220 — Bl,Z[HOCHI/II/I
BMmicT JIK; E278/E220 - BII[HOCHI/II/I BMmict KJI i
3T; E400/E220 — Bl,Z[HOCHI/II/I BMmict 1110 [20].

ILJI;I TiCTONIOTIYHUX ,Z[OCJ'III[)KGHL Bm61/1pan1/1
3pa3ky MEYiHKH B 6 IIypiB-CamIliB i3 KOKHOT
rpynu. 3pasku ¢ikcyBanu B 10 % HelTpambHO-
My dbopmariui, 3HEBOJHIOBAH B Garapei crimp-
TiB 3pOCTal040i KOHIEHTpAIlil Ta 3ajJuBalud B
napaginoBi OlOKu. 3a JOMOMOTOI MIKPOTOMY
Microm HM 325 poOunm 3pi3u 3aBTOBIIKUA S—
7 mxM. JlemmapadinoBaHi 3pi3u 3a0apBIIOBAIH 32
CTaHJAPTHOIO METOJUKOI0 T'e€MaTOKCHIIIHOM Ta
eo3uHoM (I'&E) SaFaJIBHOHpI/II/IHHTI/IMI/I B MOp-
dooriyHux I[OCJ'II,Z[)KCHHSIX MeToJaMu [21].
MikpocKomiio TiCTONOTIYHUX MpenapariB Mmpo-
BOJWIN 32 JIOTIOMOTOIO CBITJIOONTUYHOTO MiK-
pockorry OPTON Axioskop (West Germany),
dorodikcarito — 3a JOMOMOToK  IUPPOBOI
kamepu Canon EOS 1000D (Japan).
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H,0,-oxidoreductase). The catalase activity
in blood serum was determined by the ability
of hydrogen peroxide to form a stable yellow
coloured complex with molybdate salts, the
intensity of colour depends on the H202
content in the solution not destroyed by cata-
lase. Spectrophotometry was performed at a
wavelength of 410 nm [18].

The state of the pro-oxidant system was
assessed by the accumulation in the liver tis-
sues of primary LP products — diene conju-
gates (DC), secondary — malondialdehyde
(MDA), ketodienes (KD) and conjugated
trienes (CT), final — Schiff bases (SB),
formed as a result of the interaction of sec-
ondary products with amines (amino acids,
proteins and their components of various cel-
lular structures).

The spontaneous (non-induced) level of
MDA in liver tissues was determined by the
reaction of the formation of a coloured pink
trimethine complex upon the interaction of
malondialdehyde with 2-thiobarbituric acid.
Spectrophotometry of the supernatant was
performed at a wavelength of 532 nm [19].
The content of DC, KD and CT, SB was
determined by the extraction-spectrophoto-
metric method, extraction from liver tissues
was carried out in the heptane-isopropanol
phase [20]. Spectrophotometry of the hep-
tane and isopropyl lipid extract was per-
formed at a wavelength of 220, 232, 278 and
400 nm in a cuvette with a layer thickness of
10 mm against the corresponding control.
The results were expressed in oxidation
index units (0.1.u.): E,3, /Eyy — relative DC
content; E,;5 /E,,, —relative KD and CT con-
tent; E4y /E1yo — relative SB content [20].

For histological studies, liver samples
were taken from six male rats from each
group. The samples were fixed in 10% neu-
tral formalin, dehydrated in a battery of alco-
hols of increasing concentration and embed-
ded in paraffin blocks. Using a Microm HM
325 microtome, sections with a thickness of
5-7 um were made. Deparaftinised sections
were stained according to the standard
method with haematoxylin and eosin (H&E)
by methods generally accepted in morpho-
logical studies [21]. Microscopy of histolog-
ical preparations was performed using a
OPTON Axioskop light microscope (West
Germany) and photographed using a Canon
EOS 1000D digital camera (Japan).
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Jlns BU3HAUEHHS TENaTONpOTEKTOPHOI Ail
[ToreiiTiny Ta pedepentHoro npemnapary Cuii-
060opy pospaxoByBanu iHAEKC edekTtuBHOCTI IE
(y %) mono no3utuBHTO KOHTpOio (TXM) [22].

IE remarompoTrekTopHOi Al BU3HAYAIA 3a
dbopmysoro:

IE = (Ix — 11)/Ikx 100,

ne IE (y %) — nonboBa pi3HUIIS MTOKA3HUKIB
TSOKKOCTI Ypa)K€HHS TEYIHKM B KOHTPOJIbHIM
rpymi Ta rpynax TBapuH, sIKI OTPUMYBAJIH Ipe-
napars, 1o JOC1KyBaJInuCs;

Ik Ta In — cepenHi 3HaUEHHS MOKA3HUKIB y
KOHTPOJIBHIN Ta AOCIIIHINA Tpymnax BIAMOBIIHO.

IE o6GuucmioBanu OKpemMoO 3a MOKa3HUKaMHU
(bepMeHTAaTUBHUX  MapKepiB  YIIKOJKECHHS
nedinku (AJIT, ACT, JI®), nanumu ¢yHkio-
HaJbHUX I[IOKA3HUKIB (3arajabHuil OuIipyOiH,
3arajibHUM TPOTETH, XOJIECTEPUH, TIIOKO3a,
cedyoBrHa), BMicToM nponaykTiB I1OJI y TkaHu-
Hax MMEYIHKU B renTaHoBii (a3l Ta aKTUBHICTIO
KaTajnasu.

[TozutuBHe 3HaueHHs IE (mmoc-edexr) —
CBIJUUTH PO 3HIKEHHS MMOKa3HUKA YPaKEHOCTI.
Herarusne 3nauenns IE (miHyc-eexT) CBITUUTH
PO 301IBIICHHS TOKa3HUKA YPaKEHOCTI.

Cmamucmuuna obpodxa oanux. Pe3ynbratu
nokasasi sik cepenne apudmernyne (M) 1 cran-
JapTHa TOMIJIKA cepeaHboro (+m). Bigmin-
HOCTI MK Tpymamu Oyid TpoaHaji3oBaHi 3a
JIOTIOMOTO0 TTapaMEeTPUYHOTO OJHO(AKTOPHOTO
ANOVA 3 tectom ®imepa LSD post-hoc.
PiBeHb cTaTHCTUYHOT 3HAYYIIOCTI

Pe3ynbraTti T2 00roBOpeHHS

Pesynpratu nociimkeHs 010XIMIYHUX TTOKa3-
HUKIB CTaHy Oprafi3My IIypiB 3a 130Jb0BaHOi
nii TXM, a Takox Ilorewtiny 1 Cunibopy Ha T
BBeaends TXM nHamaui B Ta0iI. 1.

Sk BUIHO 3 HaBeneHUX ngaHux (Tadm. 1), 3a
130mpoBanoi aii TXM cmocrepiranock Biporij-
HE TIBUIICHHS] aKTUBHOCTI (DEPMEHTIB IIUTOMI-
3y AJIT i ACT BignoBimHo Ha 94,88 % i
39,23 %, xoedimient ae Pitica 3HMKyBaBCs Ha
28,66 %. IlopiBHIOIOYM 3 1HTAKTHUM KOHTPO-
JIeM, TI1IBUIIyBaJTUCh akTUBHICTH JID Ha 81,40 %,
BMICT 3arajbHOro Oumipy6iny Ha 31,19 %,
xonecrepuny Ha 38,83 %, cedoBuHu Ha 8,05 %.
3HWKEHHST BMICTY 3arajibHOTO MPOTEIHY CHUPO-
BaTKH KpoBi craHoBwio 5,19 %, mimroko3nm —
23,27 %. 3MiH BMICTy KpeaTHHiHYy HE BUSBJICHO.
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To determine the hepatoprotective effect
of Poteitin and the reference drug Silybor,
the efficiency index EI (%) was calculated in
relation to the positive control (CCl4) [22].

EI of hepatoprotective action was deter-
mined by the formula:

EI:(Icontrol'Istudy)/ Icontrol>< 100: where

EI (%) is the percentage difference in the
severity of liver damage in the control group
and groups of animals that received the stud-
ied substance;

Leontrol @nd Ly qy are the average values of
indicators in the control and experimental
groups, respectively.

EI was calculated separately based on
indicators of enzymatic markers of liver
damage (ALT, AST, and AP), data of func-
tional indicators (total bilirubin, total protein,
cholesterol, glucose, and urea), and the con-
tent of LP products in liver tissues in the hep-
tane phase, and catalase activity.

A positive value of EI (plus effect) indi-
cates a decrease in the rate of damage. A neg-
ative value of EI (minus effect) indicates an
increase in the rate of damage.

Statistics. The results were shown as the
arithmetic mean (M) and standard error of
mean (+m). Data variables between groups
were analysed by parametric one-way
ANOVA followed by Fisher's LSD post-hoc
test. The level of statistical significance was
p=<0.05.

Results and Discussion

The results of studies of biochemical indi-
cators of the state of the body of rats under
the isolated effect of CCl4, as well as Poteitin
and Silybor against the background of the
introduction of CCl4 are given in Table 1.

As can be seen from the given data (Table 1),
under the isolated action of CCl4, a statisti-
cally significant increase in the activity of
cytolysis enzymes ALT and AST was
observed by 94.88% and 39.23%, respective-
ly, and the De Ritis coefficient decreased by
28.66 %. Compared with the intact control,
the AP activity increased by 81.40 %, the
content of total bilirubin — by 31.19 %, cho-
lesterol — by 38.83 %, and urea — by 8.05 %.
The decrease in total serum protein was
5.19 %, in glucose — was 23.27 %. No changes
in creatinine content were detected.
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Taomums 1
BioximMiuHi MoKa3HUKM cTaHy OpraHizmy mypis-camuiB (n;) = 6) npu nepopajbHOMY BBeJIeHHI
IMoTeiiTiny 32 YMOB MOJEJIIOBAHHSI TOCTPOI0 reNaTUTy TeTPAXJI0PMETaHOM
Table 1
Biochemical indicators of male rats after oral administration of Poteitin under the conditions of
acute hepatitis caused by carbon tetrachloride (n;) = 6)

TXM, IMoTeiiTin, IMoTeiiTin, Cuioop,
IloxkazHuku Kontpoas (0,8 ma/100 r m.T. 23 Mr/kr 0,23 mr/kr 5 mr/kr
Indicator Control CCl4, Poteitin, Poteitin, Silybor,
0.8 ml/100g bw 23 mg/kg 0,23 mg/kg 5 mg/kg
JI®, U/n 294,50 + 301,67 282,33 +

b} + + 2) ) ) b}

AP, U/l 234,83 £ 10,23 426,00 £ 15,97 24,69 27.8729 17,6423
AJIT, U/n 54,88 £3,30 | 106,95 + 8,352 | 80,66 + 3,85>Y | 78,71 + 6,47>3 | 75,64 + 4,71>%
ALT, U/l
ACT, U/n 2
AST, U/l 86,2 + 4,93 120,02 £ 8,43 97,56 + 9,24 99,97 £ 11,01 | 98,91 £ 13,15

Koedimient
ne Pitica 1,57 1,12 1,21 1.27 1.31

De Ritis ratio

3aranbHi
pOoTEeiHu, I/ 54,23 +£ 0,90 51,08 +0,79? 52,79 + 0,84 50,99 + 0,57 | 51,50 +0,75?
Total proteins, g/l

3arajpHui O11i-
py0iH,
MKMOJIB/J 6,99 + 0,33 9,17 + 0,67 7,64 + 0,44 8,23 + 0,44% 7,40 + 0,83
Total bilirubin,
umol/1

XoJiecTepuH,
MMOJIB/TI
Cholesterol,
mmol/l

1,03 + 0,05 1,43 +£0,102 1,09 + 0,05% 1,11 +£0,16 1,12 +0,08%

I'mroko3a,
MMOJIB/JT 7,82 +0,13 6,00 + 0,342 6,89 + 0,392 6,68 + 0,452 7,05 + 0,222
Glucose, mmol/l

CeuoBuHa,
MMOJIB/JT 9,57+ 0,17 10,34 +0,26% | 8,83 +0,25>% | 8,09 + 0,28>7 9,08 + 0,24
Urea, mmol/l

Kpearunin,
MKMOJIB/JI
Creatinine,

166,79 +

108,36 + 8,40 98,71 £ 6,00 |144,43 +11,92%% 130,09 + 9,76 12,0123

umol/1

[pumitka: ! n — kinbkicTs TBapuH y rpymi, ) — p < 0.05 10 BiaHOLIEHHIO 10 KOHTpomo, 3 — p < 0.05 1o

BimHOMIeHHIO 10 TXM (p < 0.05 — cTarncTHIHO 3HAYMMA PI3HUI MK TpyIiaMu 3a goromororo Fisher's
LSD post-hoc test).

Note: Y n — number of animals in the group; p < 0.05 in relation to the control; p < 0.05 in relation
to CCly (p < 0.05 — significantly different between group by using Fisher's LSD post-hoc test).
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3a cymicHoro BmuBy TXM 1 IloreliTiny B
71031 23 MI/KT BIpOTiJHUX 3M1H aKTUBHOCTI (pep-
meHnTy JI®, ACT, BMicTy 3arajibHOro MpoTEiny,
3arajbHOro OUTIpyOiHY, XOJECTEPUHY B CHPO-
BaTI[l KpPOBI HE BUsBIEHO. AKTUBHICTH AJIT
nigBuIyBaigack Ha 46,98 % ta 25,41% 1o Bia-
HOIIIEHHIO /IO 1HTAKTHOTO KOHTPOJIIO BIAMOBIA-
HOo. Koediuient ne Pitica OyB 3MeHIIEHUM Ha
22,93 %. Cnocrepirajioch BipOTriiHE 3HUKECHHS
BMICTY I1toko3u Ha 11,89 %, ceuoBunu Ha 7,73 %
1 MIJBUIIEHHS BMICTY KpeaTuHiHny Ha 33,29 %.

3a cymicHoro BmuBy TXM 1 Ilorelitiny B
1031 0,23 Mr/kr BIpOTITHUX 3MiH AKTHUBHOCTI
depmentiB ACT, BMICTY XOJIeCTEpHHY 1 KpeaTu-
HIHY He BUsiBiIeHO. CriocTepirajoch IiJBUIICH-
Hs akTuBHOCTI pepmenTtiB AJIT i JI® Bianosia-
HO Ha 43,42 % 128,46 %. Koediuient ae Pitica
OyB 3HMKeHUM Ha 19,1 %. BusiBineHo BiporigHe
3HMKEHHSI BMICTY 3arajbHOrO MpOTEiHYy Ha
5,97 %, raoko3u Ha 14,58 % 1 cedyoBHHU Ha
15,46 % Ta 30UIbIIEHHS BMICTY 3arajlbHOTO
o1unipy6iny Ha 17,74 %.

3a BruBY pedepenTHoi peuoBuHU Criidopy
B J1031 5 MI/KT ypa)K€HHs I€U1HKH, CIPUYMHEHE
TXM, 3meHuyBajgochb. Tak, y MOpIBHSHHI 3
IHTAaKTHUM KOHTpPOJIEM, aKTUBHICTh (PEpPMEHTIB
AJIT iporigHo 30inburyBanack Ha 37,83 %.
Koedimient ne Pirica cranosuB 1,31, o Ha
16,6 % MeHIe, HDK B 1HTAKTHOMY KOHTPOJIL.
BiporigHo 3011blryBaBcsi BMICT KpeaTHHIHY Ha
53,92 %, 3HM>KYBaBCsl BMICT IJTIOKO3H Ha 9,85 %
1 3arajJpbHOrO MPOTEIHY B CHUPOBATIl KPOBI Ha
5,03 %. 3MIH 1HIIUX JOCIHKEHUX 010XIMIYHHUX
MOKa3HUKIB HE BUSBIICHO.

[icronoriuni 3MIHM TKaHUHU TEYIHKHU
IHTaKTHUX MIypiB-CaMIliB 3a 130JIbOBAHOTO
BruuBy TXM ta [loteiitiny 1 Cunibopy Ha T
TXM naBeneno Ha puc. 1.A-E.

V 3pa3kax TKaHUHM MEYiHKU LIYpiB 3 IPynu
IHTAKTHOTO KOHTPOJIO OyAb-KUX TicTOMOpQO-
JIOTIYMX YIIKOMKEHb HE BUSIBICHO (puc. 1.A).

[Ticas BBy TXM y no3i 0,8 mui/100 1
Mmacu Tina (puc. 1.B), y remarouurax meHTposo-
OyJsipHOi 30HU MEPEBa)KHO CrocTepiranacs
IpiOHO- Ta cepeaHbOKparelbHa BaKyoJli3allis,
Maja Miciie OajloHHa JereHepallis Ta HEKpOo3
MOOJIMHOKUX T'eNaTOIMTIB, HA MICIII HEKPOTHU30-
BaHUX I'e€NaTOIMTIB BUABJIEHO 3allajbH1 KIIITHH-
Hl 1IHQUIBTPATH; Y OKPEMHX 3pa3kax — HE3Had-
HUM renaTolentonsipHui xonecrtas. [enaronuru
MEePUNIOPTAIIbLHOI Ta IHTEPMEiadbHOI 30HU B
yCIX JOCIIHKEHUX 3pa3kax HE MaJld BUPAKEHUX
3MiH. [Ipu Bi3yanbHIN OLIHLI 3pa3KiB NEUIHKH
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No statistically significant changes in
AST enzyme activity, total protein and total
bilirubin, cholesterol in blood serum were
detected under the combined effect of CCl4
and Poteitin at a dose of 23 mg/kg. The activ-
ity of ALT and AP increased by 46.98 % and
25.41 %, respectively, compared to the intact
control. The De Ritis coefficient reduced by
22.93 %. A statistically significant decrease
in glucose content by 11.89 %, urea by 7.73
% and an increase in creatinine content by
33.29 % was observed.

Under the combined effect of CCI4 and
Poteitin at a dose of 0.23 mg/kg, no statisti-
cally significant changes in the activity of
AST enzymes, cholesterol and creatinine
content were detected. An increase in the
activity of ALT and AP enzymes by 43.42 %
and 28.46 %, respectively, was observed.
The De Ritis coefficient reduced by 19.1 %.
A statistically significant decrease in the con-
tent of total protein by 5.97 %, glucose by
14.58 % and urea by 15.46 % and an increase
in the content of total bilirubin by 17.74 %
were observed.

The reference medicine Silybor at a dose of
5 mg/kg decreased CCl4-caused liver damage.
Thus, in comparison with the intact control, the
activity of ALT and AP enzymes statistically
significant increased by 37.83 % and 20.23 %,
respectively. The De Ritis coefficient was 1.31,
which is 16.6 % less than in the intact control.
Creatinine content statistically significant
increased by 53.92 %, glucose content
decreased by 9.85 %, and total protein in
serum by 5.03 %. Changes in other investigat-
ed biochemical indicators were not detected.

Histological changes in the liver tissue of
intact male rats under isolated exposure to CCl4
and exposure Poteitin and Silybor on the back-
ground of CCl4 are shown in Figure 1.A-E.

No histomorphological damage was
detected in the liver tissue samples of rats
from the intact control group (Fig. 1.A).

After exposure to CCl4 at a dose of 0.8
ml/100 g of body weight (Fig. 1.B), in hepa-
tocytes in the centrilobular zone, mainly
small- and medium-droplets vacuolization,
balloon degeneration and necrosis of individ-
ual hepatocytes was observed; inflammatory
cell infiltrates were found at the site of necro-
tized hepatocytes; a slight hepatocellular
cholestasis in individual samples was
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C — IloreiiTin (23 Mr/xT) Ha TIT1 D — IMoteiitin (0,23 Mr/kr) Ha E — CumiGop (5 mr/kr) Ha TI11
TXM / Poteitin (23 mg/kg) with i TXM / Poteitin (23 mg/kg) TXM / Silybor (5 mg/kg) with
concomitant CCl, with concomitant CCl, concomitant CCl,

Puc. 1. TunoBwmii ricToaoriyHUA aHai3 MEYiHKHA KOHTPOIBbHUX LIypiB (A), mypiB 3 TXM-inaykoBaHUM
reratutoM (B), mypis, sixi orpumysanu [oreiitin (C, D), Ta mypis, sSiki oTpuMyBaii peepeHTHY peUOBU-
ny Cuni6op (E) na 111 BBegenns TXM (I'&E, x200). A — iHTakTHHN KOHTPOJIb, O€3 MaTONOTIYHUX 3MiH,

B — nozutuBHuit kKoHTpOb (TXM), BUpaskeHi JucTpodiuHi 3MiHHM IreNaToOMTIB HABKOJIO LIEHTPAIbHUX BEH,
C — IoretiTin y no3i 23 mr/kr Ha ™11 TXM, D — Ioreiitia B mo3i 0,23 mr/kr Ha 111 TXM, E — Cumibop y
1031 5 mr/kr Ha T1i TXM: CV — nenrpansia BeHa, PT — nopransuuit Tpakt, BD — 6anonna nerenepartis
TernaTolMTIB, V — BakyoJlizalis renaTouuTis, | — 3anansHuil KIITHHHIN 1HIIBTpAT.

Fig. 1. Typical histological picture of the liver of control model rats (A), rats with CCl,-induced hepatitis
(B), rats administered Poteitin at doses of 23 mg/kg (C) and 0.23 mg/kg (D), and rats treated with reference
medicine Silybor (E) with concomitant CCl, (H&E,x200). A — intact control, no pathological changes,

B — positive control (CCly), pronounced dystrophic changes of hepatocytes around the central veins,

C — Poteitin in a dose of 23 mg/kg with concomitant CCl,, D — Poteitin at a dose of 0.23 mg/kg with con-
comitant CCly, E — Silybor at a dose of 5 mg/kg with concomitant CCl,: CV — central vein, PT — portal
tract, BD — balloon degeneration of hepatocytes, V — vacuolization of hepatocytes, | — inflammatory cellu-
lar infiltrate.

miona ypaxkeHHsi TkaHuHM ctaHoBmia: 30— observed. Hepatocytes of periportal and inter-
40 % y 2-x tBapuH; 40 % y 2-x tBapuH 1 40— mediate zones in all the studied samples had
50 % mie y 2-x TBapuH. no pronounced changes. At the visual assess-
3a nmii IloreitiHy B 00ox nmocmimkyBanux ment of liver samples, the area of tissue dam-
no3ax (puc. 1. C 1 D) Ta pedepentroro mpena- age was: 30—40 % in 2 animals, 40% in 2 ani-
pary Cuni6opy (puc. 1. E) Ha 111 TXM ricrono- mals and 40-50 % in another 2 animals.
T14HI 3MIHU CTPYKTYpH NIEUIHKH OyJIM aHalor14- Under the action of Poteitin at both studied
HUMH 10710 3MiH, cripuunHeHuX TXM, Bonu doses (Fig. 1.C and D) and the reference med-
Majii OJHOCTpSIMOBaHUU xapaktep, aie aemio icine Silybor (Fig. 1.E) on the background of
MeHIIe 3a cryneHem BupasHocTi Ta miometo CCl4, the histological changes in the liver
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ypakeHHs1 me4iHku. OTxe, MpH Bi3yalbHIN
OIL[IHIII 3pa3KiB MEY1HKH IUIONIA YPaXXKEHHs TKa-
HuHU 3a i1 [loreiitiny B 1031 23 MI/KT cTaHO-
Buia 20-30 % y 1 tBapunu; 3040 % y 3 TBa-
pun 1 40-50 % y 2 tBapuH. 3a BIUIMBY
[ToteitTiny B 1031 0,23 MI/KT 11012 YpaXKeH-
Hsl TKaHUHU ctaHoBuia: 20-30 % y 3 TBapuH 1
40-50 % Takox y 3 13 6 TBapuH. 3a nii
Cunibopy 1uiomia ypakeHHs TKAaHUHU CKJajia-
na: 10-20 % y 1 tBapunn, 20-30 % y | TBapu-
Hu 13040 % y 4 Oyna jemo MeHIIOo0, HiXK 3a
13ospoBaHoro BBy TXM 1 Iloteiitiny B
1031 23 mr/kr Ha T TXM.

Opepxani nmaHi cBigyaTh, mo TXM 3a
rOCTPOro BIUIMBY B JOCIHIJDKYBaHINA 1031
CIPUYUHSE YPAKEHHS TMEYIHKH, SIKE XapaKTe-
PU3YETHCS MIJABUIICHHSM aKTHUBHOCTI Qep-
MeHTiB MapkepiB uutonizy — AJIT 1 ACT, 3uu-
JKeHHsM KoediieHTy ae Pitica, miaBuilieHHSIM
aktuBHOCTI JID, 1110 € pe3ynbTaroM MopyIIeH-
HSl CTPYKTYPH I'€aTOLMTIB 1 PO3BUTKY BHYTpI-
IIHBOTICYIHKOBOTO XOJieCcTa3y. 3HMKEHHS B
CUpPOBATIl KPOB1 BMICTY 3arajbHOro MpoTei-
HY, DJIFOKO3U, TIJBUIIECHHS BMICTY XOJeCTe-
pUHY BKa3ye Ha MOPYIIEHHsS OLIOK-CHHTE-
TUYHOT (YHKIIT NEYiHKH, BYIJIEBOJHOIO Ta
ainigHoro oOMiHiB. I[ligBUIIIEHHS BMICTY
3arajJpHOro OuTipyOiHY MOXKE BKa3yBaTH Ha
NOpyHIeHHSI METa0OIIYHOT (PYHKIIT MEeYiHKH.
Ha po3BUTOK MOMIPHOTO TOCTPOrO TEMaTUTy
3a BBy TXM cBiguars JaHi ricromopdo-
JOTTYHUX JTOCIIIKEHb, 110 XapaKTePU3YHOTh-
cs popMyBaHHSM APiOHO- 1 CPETHbOKAIEIb-
HOi JKMpOBOi AucTpodii TremaroluTiB B
MO€JTHAHHI 3 TIAPOMIYHOI AUCTpodiero 3
nepeBaKaHHsAM >KUPOBOI, CIIOCTEparajluch
MIKpOBOTHHIIA niM(po-eHKOIUTAPHOT
1H(1IBTpalli, 110 BKa3ye Ha 3amnajbHi Mpolie-
cu B nevinii. CTyniHb BUPA3HOCTI ajbTeparii
Bi cnabo- 0 TIOMIPHO BHUPaXEHOI.
Xapaktep, HampaBJICHICTb 1 BUPAXKEHICTh
3MiH (YHKIIOHAJIBHOIO CTaHy Ta CTPYKTYpH
NEeYiHKH 3a rocTporo BiiuBy TXM criBcTaB-
HUU 3 JaHUMU JiiTeparypu [23].

3a BBy I[loTeiiTiHy B JOCHIIKEHHUX
no3ax Ha T TXM 3MiHHM aKTUBHOCTI Mapke-
piB IIMTONI3Y Ta XoJiecTazy Oyl BUpPaKEeH1
MeHIIIe, HiX 3a 1301p0BaHoi Aii TXM i mpak-
TUYHO HE BIIPI3HSIIUCH BiJ] JaHUX pedepeHt-
HOi peuoBHHU. CrOCTEpIrasoch BiJHOBIECHHS
aktuBHocTi ACT 3a BrumBy Iloteiitiny Ta
Cunibopy. IlimBumenns aktuBHOCTI AJIT 1
3HIKeHHsT Koedimienta ne Pitica cBimuuTh
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structure were similar to the changes caused by
sole CCl4, were unidirectional in nature, but
they had less degree of manifestation and the
area of liver damage. Therefore, upon visual
assessment of liver samples, the area of tissue
damage under the action of Poteitin at a dose of
23 mg/kg was 20-30 % in one animal; 3040 %
in three animals and 40-50 % in two animals.
Under the influence of Poteitin at a dose of
0.23 mg/kg, the area of tissue damage was 20—
30 % in 3 animals and 40-50 % also in 3 out of
6 animals. Under the influence of Silybor, the
area of tissue damage was: 10-20 % in one ani-
mal, 20-30 % in one animal, and 3040 % in
four animals was somewhat smaller than under
the isolated effect of CCl4 and Poteitin at a dose
of 23 mg/kg on the background of CCl4.

The obtained data indicate that acute expo-
sure to CCl4 at the studied dose causes liver
damage, which is characterized by an increase
in the activity of enzymes of cytolysis markers
— ALT and AST, a decrease in the De Ritis
coefficient, an increase in the activity of AP,
which is the result of a violation of the struc-
ture of hepatocytes and the development of
intrahepatic cholestasis. A decrease in the con-
tent of total protein, glucose, and an increase
in cholesterol in the blood serum indicate a
violation of the protein-synthetic function of
the liver, carbohydrate and lipid metabolism.
An increase in the content of total bilirubin
may indicate a violation of the metabolic func-
tion of the liver. The development of moderate
acute hepatitis under the influence of CCl4 is
evidenced by the data of histomorphological
studies, which are characterized by the forma-
tion of small- and medium-drop fatty dystro-
phy of hepatocytes in combination with
hydropic dystrophy with a predominance of a
fatty one; micro foci with lympho-leukocyte
infiltration was observed, which indicates
inflammatory processes in the liver. The
degree of manifestation of the alteration is
from weak to moderately pronounced. The
nature, direction, and severity of changes in
the functional state and structure of the liver
under acute exposure to CCI4 are comparable
to the data in the literature [23].

Under the influence of Poteitin at the studied
doses on the background of CCl4, changes in
the activity of the markers of cytolysis and
cholestasis were less pronounced than under the
isolated effect of CCl4 and practically did not




TOKCHKOJIOI'TSA HECTULU/AIB

PO ypakKeHHS CTPYKTYpH T'elaTOLUTIB, aie
MeHIIe, Hik 3a BBy TXM. VYV nopiBHSHHI
3 1HTakKTHUM KoHTposneMm 1 Cunibopom
[ToTeliTiH HE3HAYHO 3HMXKYE BMICT CEUOBU-
HU, a TIBHUIIEHHS BMICTYy KpEeaTuHIHY Oib-
e BUSBIsUIOCS 3a BBy Cumibopy, HiX
[Toreiitiny. Bupasnicth edexTy 3a moxka3Hu-
KaM{ 3arajJbHOTO TMPOTEiHY, XOJECTEpUHY,
DII0KO3M 3a BIUMBY Ilorteiitiny Oyma cmiB-
craBHOIO 3 CrtiOopoM, 3a BUHSITKOM BMICTY
3arajbHOro OuTipyOiHy 3a BruBy [lorelTiny
B 1031 0,23 mr/kr, Kuii OyB JEIIO BHIIHM,
HDK 32 BIUIUBY pedepeHTHOi pPEuOBHHH.
OTxe, 3a OUIBIIICTIO TOCTIHKEHUX (PYHKITIO-
HabHUX TeCTiB [loTEHTIH HE BIAPI3HABCS Bif
Cunibopy. BusiBieni CcTpyKTypH1 3MiHH
rernaronuTiB 3a BIUMBY lloTelTiHy B 1031
0,23 mr/kr 1 Cunibopy Oynu BUpa)xeHi MpH-
MIPOM OJIHAKOBO 1 MPOSBIISIIUCS MEHIIIE, HIXK
3a BuBy TXM. 3a BmuBy Ilorteiitiny B
71031 23 MI/KT TpOsiBU AUCTPO(PIYHUX 3MIH Y
rermaTonnuTax Oyiau Iemio ciaabimmu, HiK 3a
BBy TXM 1 OulblI MOMIPHUMH, HIXK 3a
BBy Crutibopy.

Binomo [24, 25], 10 OCHOBHUM y MeXa-
Hi3M1 TokcuyHOi aii TXM, sk 1 OUIBIIOCTI
MECTUIIU/IIB, € CTUMYJIAILIS BUIbHOPAIUKAIb-
HUX TPOLECIB, HAKONUYEHHS MPOAYKTIB
[1OJI 1 npurHiueHHs: akTUBHOCT1 (hepMEHTIB
AHTUOKCHJIAHTHOI CHCTEMH, IO CIIPHUSIE PO3-
BUTKY OKHCHOTO CTpecCy, YUIKOJKEHHIO
iTICHOCTI OioMeMOpaH 1 mopyiieHHIO (QyHK-
1ii pI3HUX CUCTEM OPTaHi3My.

CraH MPOOKCUIAHTHOI Ta aHTUOKCUIAHT-
HO1 cucteM 3a BIuuBy TXM, 1 #ioro cymicHo-
ro BmuBy 3 [loteitrinom ab6o Cumibopom
HaJaHl B TaoOm. 2.

Sk BuaHO 13 Tabn. 2, 32 TOCTPOrO BILUIUBY
TXM piBenr M/IA B TKaHHHAX NEUIHKU BIpO-
riIHO mijBUIyBaBcs Ha 86,50 %, y rentaHo-
Biii (a3l criocTepirajioch 301IbIIEHHS BMICTY
JK na 280,30 %, KJ[ 1 3T na 142,22 %, 11O
Ha 370,00 %. B i3onpomanonosiii a3i Hako-
nudeHHs npoaykriB [1OJI Oyno MeHmmM.
CrnocTepiranach TEHJACHIIS 10 301IBIICHHS
BMmicty JIK Ha 25,71 %, Bmict KJI 1 3T Bipo-
rigno migsunryBascs Ha 130,00 %, 1 IO — Ha
180,00 %. Cnocrepiranock BiporigHe 301Tb-
menHs Bmicty JIK Ha 25,71 %, KJI 1 3T — Ha
130,00 % Ta 1 IO — na 180,00 %. AxTHB-
HICTh KaTaja3u B CHUPOBATII KPOBI BIPOT1IHO
3HMKYBajach Ha 23,86 %.
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differ from the data of the reference substance.
Recovery of AST activity was observed under
the influence of Poteitin and Silybor. An increase
in the activity of ALT and a decrease in the De
Ritis coefficient indicate damage to the structure
of hepatocytes, but less than under the influence
of CCl4. Compared with the intact control and
Silybor, Poteitin slightly reduces the content of
urea, and the increase in creatinine content was
more pronounced under the influence of Silybor
than Poteitin. The manifestation of the effect in
indicators of total protein, cholesterol, glucose
under the influence of Poteitin was comparable
to Silybor, except for the content of total biliru-
bin under the influence of Poteitin at a dose of
0.23 mg/kg, which was slightly higher than
under the influence of the reference substance.
Therefore, according to the majority of the stud-
ied functional tests, Poteitin did not differ from
Silybor. The revealed structural changes of hepa-
tocytes under the influence of Poteitin at a dose
of 0.23 mg/kg and Silybor were expressed, for
example, in the same way and were manifested
less than under the influence of CCl4. Under the
influence of Poteitin at a dose of 23 mg/kg, the
manifestations of dystrophic changes in hepato-
cytes were somewhat weaker than under the
influence of CCl4 and more moderate than under
the influence of Silybor.

It is known [24, 25] that the main mecha-
nism of the toxic effect of CCl4, like of most
pesticides, is the stimulation of free radical
processes, the accumulation of lipid products
and inhibition of the activity of enzymes of the
antioxidant system, which contributes to the
development of oxidative stress, damage to the
integrity of biomembranes, and disruption of
the function of various body systems.

The state of the pro-oxidant and antioxidant
systems under the influence of CCl4 and its
combined influence with Poteitin or Silybor are
given in Table 2.

As can be seen from the Table 2, under acute
exposure to CCl4, the level of MDA in liver tis-
sues statistically significant increased by 86.50
%, in the heptane phase an increase in the con-
tent of DC by 280.30 %, KD and CT by 142.22
%, and SB by 370.00 % was observed. In the
isopropanol phase, the accumulation of LP
products was smaller. There was an increase
tendency in the content of DC by 25.71 %, the
content of KD and CT probably increased by
130.00 % and SB — by 180.00 %. The activity
of catalase in blood serum probably decreased
by 23.86 %.
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Tabmuusg 2
Brnuius Ioreiitiny Ha inTencuBHicTs IIOJI i akKTHBHICTH AHTHOKCUIAHTHOI CHCTEMH
NPH MO/IEJIIOBAHHI TOCTPOr0 renaTuTy Terpaxjaopmeranom (n') = 6)

Table 2
Effect of Poteitin with concomitant carbon tetrachloride on the intensity of LP
and the activity of the antioxidant system (n') = 6)
TXM, IMoreiiTin, IMoTeiiTin, Cuuibop,
Ioka3nuku Kontposs  [0,8 Mu1/100 r M.T. 23 mr/kr 0,23 mr/kr 5 mr/kr
Indicator Control CCM, Poteitin, Poteitin, Silybor,
0.8 ml/100g bw 23 mg/kg 0,23 mg/kg 5 mg/kg
Karana3za,
MKaT/JT 125991 £ 1239,19 £ 1250,45 +
+ + 2) b} b >
Catalase, 189,19 £ 67,211905,41 £ 58,63 57,68 51,489 66,26
mkat/1
MJIA, MoIb/T
T O 6,97 £0,66 | 12990472 | 8,030,729 | 7,50+0,759 | 7,76 +0,66"
MDA, nmol/g of
tissue
I'enmanosa ¢paza/ Heptane phase
AK, OH.'IO 0,66 + 0,07 2,51 +0,62% 0,87 +0,15% 1,20 + 0,28% 1,14 £ 0,28
DC, o.i.u.
KATSLonIO g 45y 011 1,004 031 | 024+0,04Y | 02700l 0,75 + 0,12
KD 1 CT, o.1.u.
Hsl](g)’ (?Iil'lllo 0,040 £ 0,011 | 0,188 £ 0,057% | 0,020 £ 0,008% | 0,027 £ 0,012% | 0,099 = 0,011?
I3onponanonoea ghaza/ Isopropanol phase
K, OH.'IO 0,35+ 0,05 0,44 + 0,03 0,40 + 0,01 0,39 + 0,02 0,36 + 0,02
DC, o.1.u.
K/l i 3T,on.10
KD i CT, 0,10 + 0,04 0,23 + 0,04% 0,19 +0,01% 0,20 + 0,03 0,14 £ 0,02
o.i.u.
Hslg’ ::Zil'lllo 0,010 £ 0,002 | 0,028 = 0,002% | 0,008 = 0,003 | 0,007 + 0,002 | 0,016 + 0,003

[pumitka: ! n — kinbkicTe TBapuH B rpymi, 2 — p < 0.05 1o BigHOWEHHIO 10 KOHTpo0, > p < 0.05 1m0 Bix-

HoueHHIo 10 TXM (p < 0.05 — craTucTHUHO 3HAUUMa Pi3HULS MK rpynamu 3a gornomoroto Fisher's LSD
post-hoc test)

Note: Yn — number of animals in the group; ? — p < 0.05 in relation to control; ¥ — p < 0.05 in relation to
CCly (p £0.05 — significantly different between group by using Fisher's LSD post-hoc test).

2)_

Orxe, 3a rocTpoi inTokcukamii TXM 30um-  Therefore, during acute CCl4 intoxica-
nryBaBcst BMicT TepBuHHEX (JIK), BropmmEEEMX tlon, the content ofﬁ)rlmafr_y (DC), seconda

(MJA, KT i 3T) i kinneBux (IIO) mpomykriB (MDA, KD and CT) and final (SB) LP prod-
TIOJT, 3HIDKYBATACH AKTHBHICTD KaTaNasu — (ep- ucts increased, the activity of catalase, an
’ enzyme that utilizes peroxide radicals

MEHTY, SKHH YTHJI3y€ NEPEKUCHI pajuKaiu %HzOz)., decreased, which contributed to the
(H,0,), mo copusino ¢popmysanHo maronorii  formation of liver pathologg. The revealed
neuinku. Buspieni edexrtu 3a rocrporo BumBy effects of acute exposure to CCl4 are consis-

TXM y3romKyroThest 3 JaHuME jiteparypu [26]. tent with literature data [26].
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3a BrmuBy [lorteliTiHy B m03ax 23 MI/KT i
0,23 wmr/kr, a Ttakoxk Cumibopy BipOTiTHHUX
3MiH BMicTY MJIA, 11010 IHTAaKTHOTO KOHT-
pOJIIO, HE BUSIBJIICHO, B TENTaHOBIH (ha3i cro-
cTepiransach TCHICHINS 1O 30UTbIICHHS BMi-
cty K 3a BrumuBy IlorefiTiny Ta Bmicty K,
KJI 1 3T, IO 3a BrumBy CumiGopy. Pazom 3
UM, y niopiBHsHHI 3 TXM, IloreliTin 3Ha4-
HOIO MIpOI0 3HM)KYBaB HAKOMUYEHHS IMpO-
nykriB  T1OJI, wabGararo Oinmbpime, HIX
Cunibop. B izonponanonosiii ¢asi Biporiz-
HUX 3MiH BMicTy npoaykTiB [1OJI He BusBme-
HO, 32 BHUHATKOM TOTO, IO 3a BIUIMBY
HOTeﬁTiHy B mo3ax 23 MF/KF 1 0,23 mr/kr
CIOCTEPIrajioch CTaTHCTUYHO 3HAYUMeE
30imprienns Bmicty KJI 1 3T BigmoBigHO Ha
90 % 1 100 %.

AKTHBHICTh KaTaja3u B CHPOBATIII KPOBi
Oysa Je1Io BUIIOK HIX y KOHTPOJI, aje pi3-
HULS HEe Oynaa BIpOTIAHOIO, MPOTE MO0
MO3UTUBHOTO KOHTPOt0 (TXM) akTHBHICTH
naHoro (gepmenTy 30umbITyBasack (p < 0,05)
3a cyMicHOTO BIUTMBY 3 IloTelTiHOM y 1031
23 mr/kr Ha 39,15 %, y nosi 0,23 Mr/kr Ha
36,87 % 1 Cunibopy Ha 38,11 %.

OCKinbKH B remTaH eKCTParyioThCs B
OCHOBHOMY HEHTpallbHi JiITi/H, a B i30Mpora-
HOJ — pocdominian, To BMicT npoaykTis [1OJI
y TENTaHOBiK (a3i CBITYUTH MPO AKTHUBAIIIIO
a6o ramemyBanHs [10J] y HeWTpampHUX JiTTi-
7ax, a B 130TIPOITAHONIOBIH (a3i — y (bocq)om-
migax [20]. Buxoasium 3 pe3ynbTariB J0CTiI-
’KeHb, MOJKHA BBaXkatH, mo TXM inTeHcudi-
Kye HOJI OuTbIIE B HEHTpaIbHHUX nininax
HIK Y (bocq)ommz[ax MeM6paH TeTaTOIHTIB.

Opnepxani naHi cBiguarh, mo [loTeiTin i
Cunibop morepemKaoTh HAKOIIMYEHHS MPo-
nyktiB [1OJ] y TkKaHMHAX TIEUiHKY Ta IHTEHCH-
GiKyl0Th pO3KJIaJ TMEpPEeKHUcy BOAHIO, IO
cripusie OanaHcy mpo- i AHTHOKCHIAHTHOI
CHCTEM OPraHi3My Ta 3MCHIICHHIO YPaKCHHS
TKaHWUHH TTEYIHKH 32 TOCTPOTO BILTHBY TXM.

EdextuBnicts 3axucHoi aii [loreiiTiny Ta
Cumibopy 3a ToCTpOro ypakeHHsS TEYiHKU
TXM Bigo6pakeHo B Tabm. 3. Sk BUIHO 3
Tabn. 3, HAMOITBIIMIA 3aXUCHUHN eq)eKT npu
YPAKEHHSX nedinku TXM crocrepiraerscs
3a jforo cymicHoro BBy 3 IloTeiiTiHoM B
000X JIOCTIKEHHUX 103aX, MO IO CBiAYaTh
IE Bu3HaueHi 3a BMICTOM BCiX AOCTIIKEHUX
npoxaykris I1OJI (IE Bix + 38,18 mo + 89,36)
1 3a axtuBHicTIO Kartama3u (IE — 36,87 1 —
39,15). 3a nii [Toteiiriny IE 3a moka3HuKOM
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Under the influence of Poteitin at doses of 23
mg/kg and 0.23 mg/kg, as well as Silybor, no
statistically significant changes in the MDA
content were detected, compared to the intact
control, in the heptane phase there was an
increase tendency in the content of DC, KD and
CT, SB, with the exception of a statistically sig-
nificant increase in SB content (by 147.50 %)
under the influence of Silybor. However, in
comparison with CCl4, Poteitin significantly
reduced the accumulation of LP products, much
more than Silybor. In the isopropanol phase, no
probable changes in the content of LP products
were detected, except that under the influence
of Poteitin at doses of 23 mg/kg and 0.23
mg/kg, a significant increase in the content of
KD and CT, was observed respectively by 90%
(p <0.05) and 100 % (p > 0.05).

The activity of catalase in blood serum was
slightly higher than in the control, but the differ-
ence was not probable, however, in relation to
the positive control (CCl4), the activity of this
enzyme increased (p < 0.05) under simultane-
ous exposure to Poteitin at a dose of 23 mg/kg
by 39.15 %, at a dose of 0.23 mg/kg by 36.87 %
and Silybor by 38.11 %.

Since neutral lipids are mainly extracted in
heptane, and phospholipids in isopropanol, the
content of LP products in the heptane phase
indicates the activation or inhibition of LP in
neutral lipids, and in the isopropanol phase — in
phospholipids [20]. Based on the research
results, it can be assumed that CCI4 intensifies
LP in neutral lipids more than in phospholipids
of hepatocyte membranes.

The obtained data indicate that Poteitin and
Silybor prevent the accumulation of LP prod-
ucts in liver tissues and intensify the decompo-
sition of hydrogen peroxide, which contributes
to the balance of the body’s pro- and antioxidant
systems and the reduction of liver tissue dam-
age due to acute exposure to CCl4.

The effectiveness of the protective action of
Poteitin and Silybor for acute liver damage by
CCl4 is shown in the Table 3. As can be seen
from the Table 3, the greatest protective effect
in liver lesions of CCl4 is observed under its
combined effect with Poteitin at both tested
doses, as evidenced by the EI determined by the
content of all investigated LP products (EI from
+38.18 to +89.36) and by the activity of catalase
(EI -36.87 and -39.15). Under the action of
Poteitin, EI is comparable to Silybor in terms of
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Tabmung 3

Innexcu egextuBHocTi (IE) renaronporexropnoi aii IoreiiTiny
Ta Cwiiidopy, po3paxoBaHi 3a J0CTiIKeHUMH MOKAZHUKAMHU

Table 3

An efficiency index (EI) range measuring the hepatoprotective effect

of Poteitin and Silybor,

by studied indicators

Moxazuukm / MoteiiTin, 23 mr/kr / | Ioreiitin, 0,23 Mr/kr / Cuni6op, 5 mr/kr /
Indicators Poteitin, 23 mg/kg Poteitin, 0,23 mg/kg Silybor, 5 mg/kg
JId/ AP + 30,87 +29,19 + 33,73
AJIT/ALT + 24,58 +26,40 + 29,28
ACT/AST +18,71 +16,71 + 17,59
3aranbHi HpOTF)lHI/I/ _335 10,18 _0.82
Total proteins
3aranpHui OLTIpYyOiH / 1668 1025 41930
Total bilirubin ’ ’ ’
Xonecrepu/
Cholesterol + 30,09 +22,38 + 21,68
I'mroxo3a/ Glucose - 14,83 - 11,33 - 17,50
CeuoBuna/ Urea + 14,60 + 21,76 + 12,19
Kpearunin / Creatinin -46,32 -31,79 - 68,97
MJIA/ MDA + 38,18 +42.26 + 40,26
JIK/ DC + 65,34 +52,19 + 54,58
KJI 13T/ KD and CT + 77,98 + 75,23 +31,19
11O/ SB + 89,36 + 85,64 + 47,34
Karanaza/ Catalase 39,15 - 36,87 - 38,11

Karajasu criBcTaBHUM 31 CrtibopomM, 3a mokas-
Hukamu [1OJI 3HauHO BUIIMK, HIXK 32 BIUTMBY
Cunibopy. lle Bkazye Ha Te, mo IloreiiTin
kparte, Hi Cruiaibop rajabmye BUIbHOPAIUKATb-
HI TIPOIIECH B TKAHWHAX TEUYIHKH, 10 MPU3BO-
JUTh 70 3HAYHO MEHIIOr0 HAKOMUYEHHS IpOo-
nyktiB [TOJI.

[ToreiiTiH B 000X AOCHIDKEHUX 032X
YUHUTH CTAOLII3yIOUy 10 Ha (PEpMEHTH IUTO-
mi3y Ta xonectasy. Cepenniii IE 3a akTuBHICTIO
Tppox mnokazHukiB (AJIT, ACT 1 JI®) nus
[oreiitiny B 103ax 23 mr/kr 1 0,23 Mr/kr craHo-
BUTH + 24,72 1 + 24,10 BIANOBIAHO 1 MPAKTUYIHO
He Binpi3HseTbes Big Cumibopy (+ 26,87).
[oreiitin, sk 1 Cunibop, cripusie HOpMasizamii
BMICTY XOJIECTEPHHY, IJIIOKO3H, 3arajJbHOT0 Ipo-
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catalase, and significantly higher in terms of
LP than under the influence of Silybor. This
indicates that Poteitin inhibits free radical
processes in liver tissues better than Silybor,
which leads to significantly less accumula-
tion of lipid products.

Poteitin at both tested doses has a stabiliz-
ing effect on enzymes of cytolysis and
cholestasis. The average EI according to the
activity of three indicators (ALT, AST and
AP) for Poteitin at doses of 23 mg/kg and
0.23 mg/kg is +24.72 and +24.10, respective-
ly, and practically does not differ from
Silybor (+26.87). Poteitin, like Silybor, con-
tributes to the normalization of cholesterol,
glucose, total protein and total bilirubin con-




TOKCHUKOJIOI'IS HECTULIU/IB

TeiHy 1 3arajapbHOrO OiTipyOiHY, IO CBITYHUTH
PO BiAHOBICHHS (DYyHKIIOHAIBHOI aKTHBHOCTI
nedinku. [1lo crocyeThcs MigBUIICHHS BMICTY
KpeaTHHIHY $K 3a BIuMBYy [loTeiiTiHy, Tak i
Cunibopy Ha i TXM, TO HE BUKIIIOYEHO, IO
Il TOB’s3aHO 3 TOPYIIEHHSAM QiabTpariitHol
¢byHKIiT HUpoKk. OTpuUMaHi JaHi B IIJIOMY CBiJI-
4arh MpPO Te, M0 3a 3aXUCHUM edeKToM
[ToreiiTin He mocTymaeTbess Cumidopy.

BucHoBku

1. TerpaximopmeTaH MpH MiALIKIPHOMY IBO-
KpaTHOMy BBeJEHI LIypaM-camisimM y 1031 0,8
Mi1/100 r Macu Tina 3a yMOB TOCTPOrO renarury
CTIPUYMHSE TIOMIPHE YPa)KCHHSI MCUiHKH.

2. TloreliTiH y Jo3ax 23 1 0,23 mr/kr mpo-
SIBJISIE BUPAXKCHHUIT TeMAaTONPOTEKTOPHUI e(eKT,
SIKHH XapaKTepH3Y€eThCS HOPMAai3alliel0 aKTHB-
HOCTI (pepMEHTIB LUTOMI3Y Ta XoJecTasy, PyHK-
[[IOHAJBHUX TMIOKAa3HUKIB — pIiBHSA TJIOKO3H,
XOJIECTEPHUHY, 3araJIbHOTO MPOTEiHY Ta OUTipyOi-
HY, CEUOBHHHU; 3HIDKEHHAM 1HTeHcUBHOCTI [10J]
1 aKTHBAIli€}0 AaHTHOKCUAAHTHOI CUCTEMH.

3. 3a 3axucHum edexrom [loTeiTiH y 000X
JOCTIPKEHUX J03aX 3a MOKa3HUKaMU I_[I/ITOJ'IiSy
Ta XonecTasy, (QyHKUIOHATLHUMH TCCTAMH ii
Mopq)OCprKTypHI/IMI/I 3MiHAMH B TEYiHII CIiB-
CTaBHHH 3  pedepeHTHHUM  Mpemnaparom
Cunibopom. 3axucHa aist [loTeliTiny, BU3Ha4eHA
3a iHTeHcuBHicTIO [1OJI, mposiBisieThest OubIIE,
HiX y Cumibopy.

3B’A130K po00TH 3 HAYKOBMMMU IpOrpama-
MH, IJIaHAMH, TeMamMu. Po6oTa € ¢parmenToM
HJIP «HaykoBe oOTpyHTYBaHHSI Cy4acHHX HOp-
MaTHBHUX BUMOT JI0 3aCTOCYBaHHS MECTUIU/IIB
i arpoxiMiKaTiB' MPOTHO3YBAHHS BIIIAIICHUX
eexTiB Jii (KaHIEPOTeHHOT, MyTareHHOI Tepa-
TOTEHHOT aKTUBHOCTI, PETIPOAYKTUBHOI TOKCHY-
HOCTi, XpOHIYHHX IHTOKCI/IKaHII/I)», HOMED Jiep-
*aBHO1 peectparii 0112U001133.
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tent, which indicates the restoration of the
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ground of CCl4, it cannot be ruled out that it
is linked to a kidney filtration function fail-
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that Poteitin is not inferior to Silybor in terms
of its protective effect.

Conclusions

1. Carbon tetrachloride, when adminis-
tered twice subcutaneously to male rats at a
dose of 0.8 ml/100 g of body weight under
conditions of acute hepatitis, causes moder-
ate liver damage.

2. Poteitin at doses of 23 and 0.23 mg/kg
has a pronounced hepatoprotective effect,
which is characterized by the normalization
of the activity of cytolysis and cholestasis
enzymes, functional indicators — the level of
glucose, cholesterol, total protein and biliru-
bin, urea; decrease in the intensity of LP and
activation of the antioxidant system.

3. The protective effect of Poteitin at both
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cators, functional tests and morphostructural
changes in the liver are comparable to the ref-
erence medicine Silybor. The protective effect
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is more pronounced than that of Silybor.
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