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Pestome

BBepeHme. [1ns Tepanuu HeankorosbHoW »uposon 6one3Hn nedeHnm (HAMBI) akTMBHO MCNoNb3yloT npenapaTbl-renaTtonpoTeKkTopbl.
CyuiecTByloLime MOAENN HeankoronbHOW XXMPoBoW 601e3HN NeyeHu, MpUMeHaeMble Ana n3yyeHna 3pPpeKTNBHOCTMN NleKapCTBEHHbIX NpenapaTos,
XapaKTepu3yoTca 6ONbLIOK ANNTENbHOCTbIO BOCNPOU3BEAEHNA 1 BbICOKON CMEPTHOCTbIO TECT-CUCTEM, B CBA3M C YeM aKTyasbHOW 3ajauen
ABnAeTCcA anpobauus CKPUHWHIOBOW MOZENU AaHHOW natonoruu. B page nccnefoBaHnin NoKasaHa renatoTokcMyeckas akTMBHOCTb OPOTOBOW
kucnotbl (OK), BugocneymounyHan gns Kpbic, npusoaswan K passutuio HAXBI.

Llenb. Anpo6auna mogenn HAXBI, nHAyLMPOBaHHON OPOTOBOI KUCIOTON Ha 2 BUAAX FPbI3YHOB (MbIWKW M KPbIChl), N3yyeHne obpaTtumocTtu
naToniorunv noj AencTerem pepepeHTHOro npenapata (ypcopesokcuxonesas kucnota — YAXK).

Matepuanbl n meToabl. VccnefoBaHne NpoBefeHO Ha ayTOpeaHbIX Kpbicax caMmLiax Maccon 260-265 1 (n = 21) n nH6peAHbIX MbllLax caMmuax TMHAN
C57BL/6 maccoin 16-18 1 (n = 30). MeTogOM paHAOMM3aLMUN KPbICbl Oblv pa3aeneHbl Ha 3 rpynnbl (MO 7 KPbIC B KaXKAOW): 1- rpynna — MHTaKTHble
XNBOTHbIe; 2-1 — mopenb HAXKBI; 3-a — mogenb HAXBI + YAXK; mbiwun 6binu pasgeneHbl Ha 2 rpynnbl (Mo 10 u 20 Mbllleil COOTBETCTBEHHO):
1-A rpynna — UHTaKTHble XXMBOTHbIe; 2-A — moaenb HAXBI. HAXBI mogennpoBanu BbICOKOYrNeBOAHOW ANETON C OpOoToBONM Kucnoton (75 %
CTaHAAPTHBIN KOPM, 24 % bpyKTO3bl 1 1 % opoTaTa Kanus). YAXK BBoaunu nocsie nepBoi KOHTPONIbHOW TOUKM 1 pa3 B AeHb Yepes 30HA B NepecueTe
150 mr/kr. NpoBeaeHo 6MOXUMUYECKOE 1 TMCTONIOrMYecKoe UccnesoBaHue.

PesynbtaTbl 1 06cypaeHune. BbiABNeHO, YTO BbICOKOYrneBoaHaa Aneta ¢ gobaeneHnem 1% opoTaTta KanvA B TeuyeHue 4 Hefenb Bbi3biBaeT
cpefHeBblpaXeHHylo 6annoHHyl AnucTpoduio, cnaboBbIPa)KEHHbIN renaTuT U yBeNUYeHMe cofep)KaHUsA anaHuHaMuMHoTpaHchepasbl U
acnapTaTtammHOTpaHchepasbl B KPOBM Y KPbIC U MEHEe 3HauvMble U3MEHEHUA Yy Mblllel. TakKe OTMeYeHa HU3Kasi CMEPTHOCTb XKMBOTHBIX.
MpumeHeHne YOXK Ha 3aABneHHON MOAeNN Bbi3blBaeT YMEHbLUEHWNE BblIPaXX€HHOCTUN ANCTPOPUN MEYEHN U CHUXKEHME YPOBHA MEeUYEHOUHbIX
$hepMeHTOB B KPOBU.

3aknwyeHmne. Ha oCHOBaHWW MPOBEAEHHbIX SKCMEPMMEHTOB ONTUMANbHOW TECT-CUCTEMOW Ha BOCMPOU3BELEHHON MoAenn okasanucb
KPbICbl, @ BbICOKOXMpPOBaa Aneta ¢ AobaBneHnemM opoTOBON KMNCIOTbl NO3BOMAET OCYLECTBAATb CKPUHUHIOBbIE UCCIeA0BaHNA NpenapaTos C
renaToTPONHOM akTUBHOCTbIO.

KnioueBble cnoBa: HAXBI, ypcoge3okcunxonesas KMCnoTa, anaHruHammHoTpaHcdepasa, acnapratammHoTpaHcdepasa, 6annoHHas auctpodus,
renatut

KOH¢J1IIIKT MHTEpeCcoB. ABTOpbI AeKNapupyoT OTCYTCTBNE ABHbIX N NOTEHUWaNbHbIX KOH(I)J'IVIKTOB NHTEPECOB, CBA3aHHbIX C I'Iy6J'IVIKaLlI/IeVI HacTosLen
CTaTbWn.
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Abstract

Introduction. For the treatment of non-alcoholic fatty liver disease (NAFLD), hepatoprotective drugs are actively used. The existing models of
non-alcoholic fatty liver disease used to study the effectiveness of medicinal products are characterized by a long duration of recovery and high
mortality of test systems, in connection with which, the actual task is to test the screening model of this pathology. A number of studies have
shown the hepatotoxic activity of orotic acid (OK), species-specific for rats, leading to the development of NAFLD.

Aim. Approbation of the NAFLD model induced by orotic acid on 2 rodent species (mice and rats), research of the reversibility of pathology under
the action of a reference drug (ursodeoxycholic acid - UDCA).

Materials and methods. The reseacrh was conducted on outbred male rats weighing 260-265 g (n = 21) and inbred male mice of the C57BL/6
line weighing 16-18 g (n = 30). By randomization, the rats were divided into 3 groups (7 rats each): group 1 - intact animals; group 2 - NAFLD
model; group 3 - NAFLD + UDCA model, mice were divided into 2 groups (10 and 20 mice, respectively): group 1 - intact animals; group 2 - NAFLD
model. NAFLD was modeled by a high-carbohydrate diet with orotic acid (75 % standard feed, 24 % fructose and 1 % potassium orotate). UDCA was
administered after the first control point 1 time a day through a probe in terms of 150 mg/kg. Biochemical and histological examination was
carried out.

Results and discussion. It was revealed that a high-carbohydrate diet with the addition of 1 % potassium orotate for 4 weeks causes moderate
balloon dystrophy, mild hepatitis and an increase in the content of alanine aminotransferase and aspartate aminotransferase in the blood of rats
and less significant changes in mice. Low animal mortality was also noted. The use of UDCA on the claimed model causes a decrease in the severity
of liver dystrophy and a decrease in the level of liver enzymes in the blood.

Conclusion. Based on the conducted experiments, rats turned out to be the optimal test system on the reproduced model, and a high-fat diet with
the addition of orotic acid allows screening studies of drugs with hepatotropic activity.

Keywords: NAFLD, ursodeoxycholic acid, alanine aminotransferase, aspartate-minotransferase, balloon dystrophy, hepatitis
Conflict of interest. The authors declare that they have no obvious and potential conflicts of interest related to the publication of this article.

Contribution of the authors. Viadislav E. Kovanskov and Ekaterina A. Kopacheva took care of laboratory animals and conducted experiments
directly. Dmitrij Yu. Ivkin, Evgeny D. Semivelichenko and Grigory A. Plisko took part in setting up the experiment and writing the article.
Vladislav E. Kovanskov and Dmitrij Yu. Ivkin carried out the primary and final processing of the data obtained and the description of the results
obtained. All the authors participated in the discussion of the results.

Funding. The results of the work were obtained using the resources of the Center for Collective Use "Analytical Center of the Federal State
Budgetary Educational Institution of Higher Education Saint-Petersburg State Chemical-Pharmaceutical University of the Ministry of Health of
Russia" within the framework of agreement No. 075-15-2021-685 dated July 26, 2021 with the financial support of the Ministry of Education and
Science of Russia.

For citation: Kovanskov V. V., lvkin D. Yu., Semivelichenko E. D., Plisko G. A., Kopacheva E. A., Sidorov K. O. Approbation of a model of fat liver disease
induced by orotic acid. Drug development & registration. 2022;11(4):240-245. (In Russ.) https://doi.org/10.33380/2305-2066-2022-11-4-240-245

BBEAEHUE

HAMBI1 B HacToALLee BpemA ABNAETCA OOHON U3 ca-
MbIX aKTyaslbHbIX A1 UCCNefOBaHUA NaToONOrvMin neve-
HW, PAcNPOCTPaHEHHOCTb KOTOPOI B MUpe BapbupyeT OT
6,3 no 33 %, B cpeaHem 24 % [1]. HAXKBI1 o6beanHaeT B
cebe pasnuuHble Mopdodusmonornyeckme nsMeHeHus
B MeyeHu, CBA3AHHbIE C U3ObITOYHbIM HAKOMIEHNEM »KU-
pPOB B renatoumTax, TECHO CBA3AHHbBIX C OXKMPEHMEM U

3ToMy Uenbto paboTbl cTana anpobaLuunsa KpaTKOCPOUHOM
JOKNMHUYecKon (CKpuHuHrosomn) mogenn HAXBI [7, 8].
[lna Tepanun HeankoronbHOW XNPOoBOW 6onesHu ne-
yeHn (HAMBI) akTmBHO UCNONb3yT npenapaTbl-rena-
TonpoTekTopbl [9]. B page wuccnepoBaHMn MnoKasaHO
renaToToKCMyeckoe AeNCTBME OPOTOBOM KMCAOTbI, CMo-
cobHom nHpyumposaTb HAXBI y rpbisyHos [10-13]. B Ka-
yecTBe npenapaTa-renaTonpoTeKTopa MCnosib3oBanachb

MeTabonunyecknum cmHapomom [2, 31.

B 6onblunHCTBE ClyyaeB XupoBasa auctpodusa neve-
HU XapaKTepu3yeTca HEMpOrpeccupylowmmMm Te4yeHnem ¢
6aronpuATHBIM MPOrHO30M, HO HepefKku Cjlydan Mnpo-
rpeccMpoBaHnA Pas3BUTMA MNATONOMUK, MEepexofdAwen B
uMppo3, nostomy msyyeHve HAMBI1 asnaeTca aktyasnb-
HbIM HamnpaeBfeHMeM U TPebyeT pa3BUTUA JOCTYMHbIX U
KauyecTBEHHbIX Mofesel, BOCNPON3BOAUMbIX B KOPOTKME
cpoku [4].

CywectByowme metoankn socnpounssegeHnsa HAXKBI
CBA3aHbl C BbICOKMM PUCKOM CMEPTU KUBOTHbLIX U 60b-
WOV MPOJO/IKUTENbHOCTbIO Mogennposanua [5, 6], no-

YOXK, wnpoko npumeHsaemasa B NpakTUKe Nnpu fnevyeHun
pa3nnyHbIx 3aboneBaHnn neveHn [14].

MATEPUAJIbI U METO/ bl

WccnepoBaHre npoBepeHo Ha ayTbpefdHbiX Kpblcax
camuax mMaccom 260-265 r (n=21) n NHOpPeaHbIX Mblllax
camuax nuHmm C57BL/6 maccom 16-18 r (n = 30). MeTo-
AOM paHAOMM3aLMMN KPbICbl GbINN pasfeneHbl Ha 3 rpyn-
bl (MO 7 KPbIC B KaxAon): 1-A rpynna — MHTaKTHble »KNBOT-
Hble; 2-A — mogenb HAXBI; 3-a — mogenb HAMKBI + YXK;
Mblwy 6bIIn pasgeneHsbl Ha 2 rpynnbl (10 1 20 Mblwen
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COOTBETCTBEHHO): 1-A rpynna — WHTAKTHblE »KWUBOTHbIE;
2-a — mopgenb HAXBII. Viccnegyembin npenapat BBOAU-
N1 Nocie NepBON KOHTPOJSIbHOM TOYKKN 1 pa3 B fieHb Ye-
pe3 30HA B fo3e 150 mr/kr. PacyeT fO3MpOBOK npenapa-
Ta ANA BBEAEHUA >KMBOTHbIM NMPOBOAWAN MPU MOMOLUU
K03$dUUMEHTOB NepecyeTa 403 ANs KPbICbl 1 YenoBeka
B 3aBUCUMOCTM OT Maccbl Tena no E. J. Freireich (1966) [15].

KMBOTHbIE CcoepXanncb B CTaHOAAPTHbLIX YCNOBUAX
B COOTBETCTBMM C CAHUTaPHO-3MUAEMUONOrYECKMNA
TpeboBaHUAMU K YCTPOMCTBY, obopyaoBaHMio U codep-
MaHWIO dKCNEePUMEHTANbHO-OMONOrMYeCKX KINHUK (BU-
BapueB), METOANYECKMMM YKa3aHMAMN MO COAEP>KaHUIo
N MCNOSb30BaHUIO labopaTOpHbIX XMBOTHbIX (Guide
for the care and use of laboratory animals. National
Academy press. — Washington, DC, 1996) n OQupekTtunsoi
2010/63/EU eBponenckoro napnameHTa U cOBeTa €B-
ponenckoro cotsa ot 22 ceHTabps 2010 roga no oxpa-
He >KUBOTHbIX, NCNOJNb3yeMbIX B HayuHbIX Lensax (Rats-01-
NASH-21 n Mice-02-NASH-21).

HABIT mogenvpoBanu, couyetas BblICOKOYrneBof-
Hylo OVeTy 1 BBefeH/We OpOTOBOW KWC/IOTbl (B dpopme
opoTaTa Kanua) B TeueHne 4 Hefenb. B coctaB aneTtbl BXo-
amnu 75 % nabopaTtopHoro Kopma, 24 % Gppyktosbl 1 1%
opoTaTta Kanua. MIHTaKTHble >XMBOTHble MOfy4Yanu CTaH-
LAPTHBIA KOMOUKOPM.

B xope skcnepumeHTa OuUEHMBaNM NeTafnbHOCTb, a
TakXKe Maccy Tena XMBOTHbIX (1 pa3 B 2 Hegenu). B Tou-
Ke, cooTBeTCTBYlOWEN 4 Heflenam sKcneprMeHTa (1 KOHT-
ponbHasA TOUKa), BbIBOAWIM BTOPYIO rpynny KpbiC U BTO-
pyto rpynny Mbiwen, 6panm KpoBb C MOCIeaylLWwum
6uoxumMmnyeckum aHanusom [onpenenann aKTUBHOCTb
anaHvHammHoTpaHcoepasbl (AJTT) M acnapTatamuHo-
TpaHcdepasbl (ACT)] n 3abupany neyeHb Ans rUCTOJO-
rMyeckoro mccnefioBaHuA. TpeTbio rpynny KpbiC nepe-
BOAWN Ha CTaHZAPTHBIA KOPM U exefHeBHOe BBEAEHNE
ypcoae3oKcnMxoneBon Kncaotbl 150 Mr/Kr yepes 30HA.
Bo 2-n KOHTpoONbHOM TOuKe (8 Hepenb 3KCNEPUMEHTA)
6bIN BbIBEAEHbI BCE OCTaBLUMECA XKMBOTHblE. IBTaHa3no
YKUBOTHBIX MPOBOAWIN B COOTBETCTBUM C BHYTPEHHUM
CTaHAAPTU3UPOBAHHBIM  OMEPALIMIOHHBIM  NMPOTOKOJIOM
nyTem ycbinaeHus yrnekucnsim rasom B CO2-6okce mo-
nenn THF3481-V01 (BIOSCAPE (EHRET), l'epmaHma) ¢ no-
cnegyownm CIMBaHMEM KpPOBM Yepe3 TUSIbOTMHMPO-
BaHue. [lpoBoannn 6GUOXMMMYECKOe WccrefioBaHue
3abpaHHom Kposu. YposeHb AJIT u ACT onpegenanu no
O6OLLENPUHATLIM METOAUKaM C MOMOLLbIO CTaHAAPTHbIX
HabOpPOB PEAKTMBOB Ha aBTOMATUYECKOM OUOXUMUYe-
cKkoM aHanm3zatope ERBA XL-100 (Erba group, Yexus).

MonyuyeHHble opraHbl Nomelanucb B 10%-i 3abyde-
peHHbIN GopManvH 1 GUKCUPOBANIUCL B TeUYeHUe 24 u,
[lanee npoun3sBogunacb Bblpe3ka 06pasLOB U MNomelle-
HMe uX B rucronorunyeckme kaccetbl. O6pasubl TKaHew
nofBepranncb CTaHBAPTHOWM TMCTONOrMYEeCcKon MpoBoa-
Ke B ructonpoueccope Thermo Scientific Excelsior AS
(Thermo Shandon Limited, AHrnnA), nocne yero npowc-
xofuna 3anmBka B napadrH M MUKPOTOMUA C UCMOSb30-

BaHMEM POTaLMUOHHOro MuKpoToma. Cpesbl TONLWMHOM
3-3,5 MKM nomewanncb Ha npeameTHble CTeKna, OKpa-
WNBANNCb FeMaTOKCUAMHOM M 303MHOM. AHanutunue-
CKMI 3Tan paboTbl NPOBOAWICA C UCMONb30BaHUEM MPO-
XopAuwero ceeta U mukpockona Axio Scope Al (Carl
Zeiss, TepmaHua). OueHuBanu cnepywolme MNpuUsHaKu:
BbIPa’KEHHOCTb OannoHHOW, XUPOBOW M BaKyOJIbHOW
anctpodum, cteneHb akTMBHOCTY renatuta (0 — oTCyTCT-
BME Mpu3HaKa; 1 — c/1abo BblpaXkeHHbIN; 2 — YMEPEHHO
BblpaMeHHbI; 3 — BbIPa>KeHHbIN NPU3HaK).
CratTnctnyeckylo NpoBepKy Ha HOPManbHOCTb pac-
npegeneHna KONUYECTBEHHbIX MPU3HAKOB MNPU Manom
yncne HabnlogeHUn MNpPoBOAMIN C  UCMOfb30OBaHNEM
W-kputepua Wanupo - Yunka. C yuetom pacnpegene-
HWA KOMMYECTBEHHbIX AaHHbIX, KOTOPOEe YAOBETBOPANO
KpMTepmaM HOPMaSIbHOCTU B KayecTBe CTaTUCTMYECKOM
06paboTKN pe3ynbTaToB UCCIELOBaHUA BbINOMHANM pac-
yeT cpefHUX 3HAYEHMIN U CTaHAAPTHbIX OWMWHOK cpen-
Hero (M+m). InA OUEeHKM CTaTUCTMUYECKUX pPa3inynin
NPUMEHANN OAHOPAKTOPHbLIN AUCNEPCMOHHLIA aHanu3
(One-Way ANOVA), a cTaTUCTUYeCKyl0 3HauYMMOCTb W3-
MeHeHUI noKasaTtenen B AUHAMMKe Y XMBOTHbIX OOHOW
N TOW e rpynmnbl OLeHWBaNu NpUMeHAa Kputepuin Bun-
KOKCOHA AJ1A CBA3AHHbIX BbIOOPOK. AHaNM3 BbPKUBAEMO-
cTn BbinonHAncA metogom KannaHna — Menepa. Cratunc-
TUYeckyto 06paboTKy AaHHbIX NPOBOAWAN C MOMOLLbIO
nporpammbl GraphPad Prism 8.0.2. Pasnunuuma cumtanu
CTaTUCTUYeCKN focToBepHbIMU Npu p < 0,05.

PE3YJIbTATbl U OBCYXAEHUE

Moka3aTenb 06Lel CMEPTHOCTM XUBOTHbBIX K OKOH-
YaHWIO 4-M Hepenu SKCNepuMeHTa B KOHTPOJSbHbIX
rpynnax KpbiC 1 Mblle 3HAUMMO He pasnunyancd, co-
CTaBUB COOTBETCTBEHHO 14,3 n 15% (pucyHok 1). Mpn
3TOM COCTOAHMWE MbIWEN, HE CMOTPA Ha OTCYTCTBME Bbl-
COKOW neTanbHOCTW, ObINO KpalHe NIOXUM, YTO 3acTa-
BWO NPEKPaTUTb IKCNEPUMEHT C AaHHOW rpynnomn Xu-
BOTHbIX. B TO ke Bpems B rpynne pedepeHTHOro npena-
paTta nokasaTesib SleTa/lbHOCTK, PaBHbI 28,6 %, oTmevan-
CA K KOHLUY 8 Hepenu, a OCTaBlUMECA XUBOTHble (n=5)
6bin BbiBeAEHbl M3 3KCMEePUMEHTA BO 2-1 KOHTPOJIbHOM
TOUKe.

Macca Tena 3KcnepuMeHTaNbHbIX >KUBOTHbIX CTa-
TUCTUYECKN 3HAUMMO He M3MEHANacb Ha MPOTAXKEHUU
JKCMepuMeHTa Kak BHYTPW FPynn, Tak U mexgy rpyn-
Mnamm >KMBOTHbIX, HaxoamBwmuxca Ha puete HAMDBII,
HAMBIT + YOXK 1 MHTaKTHbIMMW XKUBOTHbBIMM.

Kak BMOHO Ha puCyHKe 2, aKTUBHOCTb MHAMKATOP-
HbiIX pepmeHTOB umTonm3za (AJIT n ACT) K nepBO KOHT-
PONbHON TOUKe 3KCNepMmeHTa NoBbIWanacb BO BTO-
pbiX rpynnax KpbiC 1 MbilWeln No CpaBHEHWO C rpynna-
M nHTakTa. CopgepxanHne AJTT n ACT B KPOBW XKMBOTHbIX
3 rpynnbl KpbIC, MOAyYaBWKX pedepeHTHbIN npenapar,
KO BTOPOW 3KCNEPMMEHTANbHOW TOYKE CHU3UNOCb B
cpenHem Ha 48,4 + 0,8 % (p < 0,05).
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Mpu OUEeHKe AaHHbIX TCTOMOMNMYECKOro MCcCefoBa-
HVsi NeYeHn mMeTofoM 6anbHol cuctemsl (1 — cabo Bbli-
paKeHHOe MpoABNEHNE; 2 — YMEPEHHO BbIPAXEHHOE,
3 - BblpaXeHHOe) Mocsie MEPBON KOHTPONIbHON TOUKK B
KOHTPOJIbHOW Fpynne Mbllel BbiSBEHO He3HauYnUTesNb-
Hoe nposBneHne GannoHHoN auctpodun u renatuta. B
TO e BPEeMs B KOHTPOJIbHOW rpyrmne KpbIC BbISIBNIEHO Ha-

penupyeT C BbiBOAaMW, nonyyeHHbimu J. Eun-Jeong u
COaBT., MOKa3aBWVIMN MPUUYNHY MEXBUAOBbIX Pa3nnymi
[eiCTBUA OPOTOBOW KWUCNIOTbl Ha KPbIC U Mblllel B WH-
rméoupoBaHnun  dochopunnpPoBaHNS  afeHO3UHMOHO-
dochaT-akTMBNPOBAHHOM  MPOTEUHKUHA3bl OPOTOBOW
KUCNOTOWN B renatounTax KpbIC U OTCYTCTBUE 3TOrO B re-
natoumTax mbilen [16].

NyMe YMEPEHHO BbIPaXXEHHON GanioHHOW AMCTPpodUM
n cnabosbipaxkeHHoro aunddysHoro renatuta. lNocne

N y 3AKNKOYEHUE
BTOPOW KOHTPOJIbHON TOUKU B Fpynmne KpbIC, NPYHUMalo-
Wyx pedepeHTHbI Mpenapat, NposBneHne 6anNoHHOW Mo pe3ynbTaTam M3MIOXEHHOTO CAenaHbl cnegyolme
AUCTPOdUUN B MEUEHU He PerncTpupoBanocb, renatuT  BbIBOAbI:

rPaHyNemMaTo3HbI 1 CaboBbIPa)keHHbIN (PUCYHOK 3). 1.
MonyyeHHble HaMW JaHHble NO3BONAIOT CAeNaTb Bbl-

BOA, O BIVAHUN AMeTbl C MOBbIEHHbIM COAepXaHueM

yrneBoJoB B COYETAHUN C OPOTOBOM KUCIOTOW Ha CO-

CTOAHME neyeHn Kpbic U Mmbiwen. Mogenb HAMBI y 2.

KpblC OKa3anacb 6onee Bblpa)KeHHOW, AMeTa Yy KPbIC Bbl-

3blBaeT cTonkoe yBenuyeHue yposHa AJTT n ACT B Kpo-

BV, CBUAETENIbCTBYA O MOBPEXAEHUUN KIETOK MeyeHu U

CHVXEHMN KX paboTocnocobHOCTW, UYTO MOATBEPXKAA-

eTCA AaHHbIMY TUCTONIOrNYECKOro McciefoBaHnAa N Kop-

[lneta C MOBbIWEHHBIM COAEPXKaHMEM YIIEBOAOB U
1% OpOTOBOW KMUCNIOTbI 32 KOPOTKUI CPOK BbI3bIBaeT
naTonornyeckme M3MeHeHWsA B MeYeHU, CXoxKue C
HAXGBI.

YpcopesoKcmxoneBasa KUCNOTa YCMNeWHo Kynupyet
npossneHna HAXBI, nHayunpoBaHHON KomOuMHa-
Luvenn OpoTOBOWM KMUCNOTbl U AMETbl, YTO Mo3BonseT
peKoMeHJoBaTb ee B KauecTBe pedepeHTHOro rnpe-
napata M [Joka3bliBaeT oOpaTMMOCTb naTofiornye-
CKMX N3MEHEHUN.

PucyHok 3. Mopdonornyeckue usmeHeHUs NeYeHm KpbiC U Mbilleil B KOHTPOJIbHbIX TOUKAX:

A - 1 KOHTponbHasA To4yKa (KOHTpONbHasA rpynna Kpbic), yMepeHHO BbipaXKeHHaA GannoHHasa AucTpodmA renaTouuTos, cha-
60 BblpaXkeHHasa KpynHo-cpefHeKanenbHaa xuposaa pauctpodus, aAnddysHbinl cna6o BbipaxkeHHbI remnatmt; b - 1 KOHT-
ponbHaA Touyka (KOHTponbHaA rpynna Kpbic), BbipaKeHHaA 6annoHHaa AncTpoduA renaTtounToB (3Be304KMN), cna6o BbipaKeHHasn
KpynHo-cpeHeKanenbHasa }uposasa auctpodus, cnabo BbipaKeHHbI rpaHy/ieMaTo3Hblll renatnTt; B - 2 KOHTponbHaA TouKa (rpynna
Kpbic pedpepeHTHOro npenapara), cna6o BbipaXKeHHbI rpaHyneMaTosHblil renatut; [ - 2 KOHTponbHaA TouKa (rpynna Kpbic pedpepeHT-
HOro npenaparta), yMepeHHO Bblpa)eHHaA 6annoHHas AucTpodus, cnabo BbipaxkeHHas KpynHo-cpeAHeKanenbHas }XUpoBasA AUCTPO-
¢ua; [ - 1 KOHTpoNbHaA TouKa (KOHTPONbHaA rpynna mMbileil) MUHUManbHO BbipaXKeHHas cpeiHe-Me/IKoKanesibHas X1upoBas AUCTPo-
¢ua renatountos; E - 1 KOHTpoONbHaA TouKa (KOHTPONbHaA rpynna mbiweit) cnabo Bbipa)keHHaA 6annoHHaa aucTpodus renaTounToB.
OKpacKa remaTOKCMIMHOM 1 303MHOM, yB.X200

Figure 3. Morphological changes in the liver of rats and mice at control points:

A - 1 control point (control group of rats), moderately pronounced balloon dystrophy of hepatocytes, weakly expressed large-medium-
drop fatty dystrophy, diffuse weakly expressed hepatitis; B - 1 control point (control group of rats), pronounced balloon dystrophy
hepatocytes (asterisks), weakly expressed large-medium-cap fatty dystrophy, weakly expressed granulomatous hepatitis; C - 2 control
point (group of rats of the reference drug), mildly expressed granulomatous hepatitis; D - 2 control point (group of rats of the reference
drug), moderately expressed balloon dystrophy, mildly expressed large-medium-cap fatty dystrophy; E - 1 control point (control group
of mice) minimally expressed medium-fine-drop fatty dystrophy of hepatocytes; F - 1 control point (control group of mice) mild balloon
dystrophy of hepatocytes. Stained with hematoxylin and eosin, uv.x200



MonyyeHHble faHHble MO3BONAIT PEKOMEHAOBATb
YKa3aHHYI0 MeTOAMKY ANA AanbHeNwwero ncnonb3o-
BaHMA B KauyecTBe ObICTPOBOCMPOM3BOAMMON Moge-
nn HAXBI.
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