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BinsiHue HOBBIX YaCTUYHO 'MIPUPOBAHHBIX TUPUINHOB,
IPOU3BOAHBIX IINAHOTHOAIIETAMHUAA, HA MOP(OJIOrHUEeCKHe
IMMOKa3aTeJIt IIeYeHH KPBIC C IEKCAMETa30HOBBIM CaXapHbIM
ANa0eToOM

I.A. Tunbuenko!, E.10. bubuk!, K.A. ®posios* 2, B.B. [lonieako? 3, C.I'. KpHBOKOJIBICKO® 2,
T'.A. barumena4, E.C. Ketosas
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AHHOTAIIUA

BBenenue. Habaze HayduHO-UCCIIEIOBATETHCKOH J1abopaTopun «XUMaKe» JIyraHCKOTO TOCY/JapCTBEHHOTO YHHU-
BepcuTeTa UM. Biagumupa Jlasis HaMu CUHTE3UPOBAHBI M OTOOPAHBI HA OCHOBE BUPTYaJIbHOTO OMOCKPHHIHTA 4 00pasia
IIPOMBBO/IHBIX YACTUYHO THAPHUPOBAHHBIX MUPHUIUHOB, COZEPIKAIINX B UETBEPTOM IOJIOKeHUH (pypaHOBBIH ¢pparmMeHT
(srabopaTtopHblie mHGPBI — CV-150, CV-140, €V-083 U jen09-039), BAUSIHUE KOTOPHIX HA TEUEHHUE JIEKCAMETa30HOBOTO
caxapHoro juabera (C]I) mpe/icTaBsisieT HHTEPEC.

Il e 1 b . M3yuuTh MOpGdOSOTHUECKHE TTOKA3ATENN [TeYeHHN KPBIC MEPHOZA BBIPAYKEHHBIX CTAPUECKUX M3MEHEHUHA Ha
MOJIeJIA [IEKCAMETa30HOBOIr0 caxapHOro auabera Ha (oHe bapMaKOKOPPEKI[MH HOBBHIMH YaCTHYHO I'H/[PHPOBAHHBIMHU
MUPHUIUHAME, TPOM3BOITHBIMHY ITHAHOTHOAIIETAMU/IA.

MaTepuaab U METO/]Bbl . DKCIEPUMEHT IPOBOAMIN HA 92 18-MeCAYHBIX OeIbIX GECIOPOIHBIX KPhICAX-
camIax, IMyTeM BBeIEHUs per 0S 4 00pas3loB 1,4-AUTHAPONUPHANHA B J03€ 1 MI/KT I KaKIOH OT/AETbHON TPYIIIBI
JKMBOTHBIX C lekcaMeTa3oHOBBIM C/I. ITapasiiessbHO UCIIOIb30BaT KOHTPOJIBHYIO (JIeKCaMeTa30HOBBIH T1abeT) U MHTAKT-
HYIO TPYIIIIBI *JKUBOTHBIX (0€3 MHAYIHPOBAHHOTO CTEPOUIHOTO caxapHoro auabera). JlekcameTa3oH BBOJUJICSA HA MPOTS-
JKeHHUH 13 cyT. IHTaKTHAs ¥ KOHTPOJIbHAS IPYIIIA JKUBOTHBIX HACYUTHIBAIIA 12 0c00€ei. UeThIpe OIIBITHBIE IPYIIIIBI JKIUBOT-
HBIX COCTOSUTH U3 17 0co0el B KaXk/I0U rpymrie. JKUBOTHBIE OIBITHBIX TPYIII ITOJIyYaIu Yepes KeIyA0YHbINA 30H]T OJTHO U3
SKCIIePUMEHTAIBHBIX COEUHEHNH CV-150, CV-140, cv-083 U jen09-039 U3 pacueTa 1 MI/KI Macchl TeJjia Ha IPOTAKEHUU
21 CyT.

Pes3yanbTartTh . Ha OpOTSKEHUU DKCIIEPUMEHTA OT MO3/THUX OcaokHeHn# C/] moru6J1o 10 JKUBOTHBIX. ['besb
6bLIa 3aperucTpUpPOBAHA B KOHTPOJIBHOH U OMBITHBIX I'PYIIIAaX, HOJIYYaBIINX B KauecTBe GapMaKOKOPPEKIIUU COe/IH-
HeHHs1 cv-083 U jen09-039. HambGosee BhIpaKe€HHAsl TeaTOMErayidsi YCTAHOBJIEHA Y JKHUBOTHBIX KOHTPOJIBHOU
rpynmsl, abCoJI0THAS Macca IIeYeHH COCTaBUIIa B cpefiHeM 16.43 T (3.4 % OT Macchl Tesia) MpU HOKA3aTeNsAX ¥ JKUBOT-
HBIX WHTAKTHOM TPYHIIBI 14.44 T (2.8 % or maccel Tena). Macca me4eHH KPBIC, MOJIYYABIIUX COEJUHEHHE CV-150,
cocTaBuia 12.90 T (2.74 % OT Maccel Tesa). MUHUMAaIbHOE KOJTUYECTBO TATOJOTUYECKUX U3MEHEHUN TeueHn ObLIo
BBISIBJIEHO Y KMBOTHBIX, MOJIYYaBIINX YACTHYHO THAPHUPOBAHHBIM MUPUAUH CV-083, YacTOTa KOTOPBIX COCTaBUJIA
28.6 %. MakcuMasbHOE KOJINYECTBO MATOJIOTHYECKUX U3MEeHEHUH ObLJI0 3apEerUCTPUPOBAHO Y dKUBOTHBIX KOHTPOJIb-
HOU I'PYIIBI, IOJyYaBIINX JeKcaMeTa30H 0e3 koppeknuu — 88.9 %. Y KpbIC HHTAKTHOU IPYIIIBI U3MEHEHUH IeYeHH
BBISIBJIEHO HE OBLIIO.

3aKka04YeHHUe. Brpynnax jKUBOTHBIX, TOJYIABIINX (HAPMAKOKOPPEKIHIO COETUHEHUAMHU CV-150 U CV-140, B
XO0JIle SKCIIEPUMEHTA HAOII0IAIUCH TI0JIOKUTETbHBIE METAOOTMUECKHE U TICUXOCOMATHYEeCKe N3MEHEHUs. B 3TUX OmbIT-
HBIX TPYIIIIaX OTCYTCTBOBAIA CMEPTHOCTh. COTJIACHO HEKPOIITUIECKIM HCCIIEIOBAHUSAM Y OTUX COeAMHEHUH Obl1a 00HAPY-
’KeHa TelaTOPOTEKTOPHAS aKTUBHOCTh. Pe3yIbTaT MpUMEHEeHUs COeUHEHUs CV-083 HOCUT COMHUTEJIBHBIN XapaKTep.
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CoenrHeHHE jen09-039 He 0KA3aJI0 HUKAKOTO TOJIOXKUTEHbHOTO BIUSHUSA HA TEUEHHUE JIEKCAMeTa30HOBOTO CaXapHOTO
nuabera.
Kmuioueenle croea: Mpou3BO/IHbIE TUPHUINHA, IEKCAMETA30HOBBIN caXapHbIH uabeT, eueHb.
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The effect of new partially hydrogenated pyridines,
cyanothioacetamide derivatives, on the liver morphological
parameters in rats with dexamethasone-induced diabetes mellitus
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Batishcheva4, E.S. Ketovas
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ABSTRACT

Introduction. Onthebasis of the Chemex Scientific Lab of the Vladimir Dahl Lugansk State University we have
synthesized and selected 4 samples of partially hydrogenated pyridine derivatives via in silico screening, containing a
furan fragment in the fourth position (codenamed cv-150, cv-140, cv-083 and jen09-039), the effect of which on the course
of dexamethasone-induced diabetes mellitus (DM) is of interest.

Aim. To study the morphological parameters of the liver of dexamethasone-induced diabetic rats during a period of
pronounced senile changes in the setting of pharmacological treatment with new partially hydrogenated pyridines, cyano-
thioacetamide derivatives.

Materials and methods. The experiment was carried out with 92 18-month-old albino male rats, by
administering per os 4 samples of 1,4-dihydropyridine at a dose of 1 mg/kg to each individual group of animals with
dexamethasone-induced diabetes mellitus. Simultaneously, a control group (dexamethasone-induced diabetes) and a
group of intact animals (without steroid-induced diabetes) were used. Dexamethasone was administered for 13 days. The
intact and control group of animals consisted of 12 individuals. Four experimental groups of animals consisted of 17 indi-
viduals in each group. Animals of the experimental groups received one of the study compounds cv-150, cv-140, cv-083 and
jen09-039 via gastric tube at a dose of 1 mg/kg body weight for 21 days.

Results. During the experiment, 10 animals died from late complications of DM. Death was recorded in the control
and experimental groups treated with cv-083 and jen09-039 compounds. The most pronounced hepatomegaly was found
in animals of the control group, the absolute liver weight averaged 16.43 g (3.4% of body weight) with indicators in intact
animals group of 14.44 g (2.8% of body weight). The liver weight of rats treated with the cv-150 compound was 12.90 g
(2.74% of body weight). The minimal number of pathological changes of the liver was detected in animals receiving par-
tially hydrogenated pyridine cv-083 — 28.6%. The maximum number of pathological changes was registered in control
animals receiving dexamethasone without pharmacological treatment — 88.9%. No liver changes were detected in intact
rats.

Conclusion. Positive metabolic and psychosomatic changes were observed during the experiment in groups of
animals treated with cv-150 and cv-140 compounds. There was no mortality in these experimental groups. According to
necroptic study, hepatoprotective activity was found in these compounds. The result of using the c¢v-083 compound is
questionable. The jen09-039 compound did not have any positive effect on the course of dexamethasone-induced diabetes.
Keywords: pyridine derivatives, dexamethasone-induced diabetes, liver.
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BBEJIEHUE

Takoe oci0KHEHHE, KaK CTEPOUIHBIN caxapHbIN
nuabet (CJT), ©U3BECTHO ellle cO BpeMeH IEPBBIX IPHU-
MeHeHu riokokoptukocrepousioB (FKC) B kinHu-
YeCKOH MpaKTUKE JJIS JIEUeHUs] PA3TMUHbBIX XPOHHU-
YecKUX 3a00JIeBaHUH, UMEIONIUX COOTBETCTBYOIIINE
JUIST 5TOTO TIOKa3aHUs. YKe ¢ Hadajia 1940-X IT.
HCIIOJIb30BaHUE TTIOKOKOPTUKOUTHOHN TEPATIHU JIJIst
JledeHHs1 ayTOMMMYHHBIX 3a00JIeBaHUN O3HAMEHO-
BaJIOCh MacCOM OCJIOKHEHUH, CBA3aHHBIX ¢ MeTabo-
JIMYECKUMHU HapyIeHussMHu [1]. TecHas cBSA3b MEKIY
BEPOSITHOCThI0 BO3HUKHOBEHUs 3a00JIEBaHHUS U
JT030U ¥ CXeMOM JIeYEHHU S IIIPOKO OCBEIIlEHA B JIUTE-
patype [2, 3]. MexaHu3Mbl AUAOETOTEHHOTO JeH-
crBus I'KC MHOrorpaHssl, cpeii OCHOBHBIX MOKHO
Ha3BaTh WHAYKIIVIO PE3UCTEHTHOCTH K MHCYJIUHY U
JUCHYHKITUIO OCTPOBKOBBIX KJIETOK IIOJIKETyA0U-
HOM »Kese3bl [4].

[TangeMuss HOBOM KOPOHABUPYCHOU HHQEKITUHN
(COVID-19) cmnocoberBoBasia erne OOJbIIEH aKTya-
JIM3anuu JaHHOU po6iieMbl. CHCTEMHBIE KOPTUKO-
CTEPOUIBI CIIOCOOHBI TOJIABJIATH ITUTOKUHOBBIA
IIITOPM U CHU?KATh PUCK Pa3BUTHUS OCTPOTO pecrupa-
TOPHOTO JIUCTPECC-CHHAPOMA, IIOBBINIAS, TAKUM
06pa3oM, BepOSITHOCTb OJIATONPUATHOTO MCXOZa
COVID-19. Mcnoab3oBanue cucreMHbix I'KC sBiis-
€TCsI HEJIOPOTUM U JIOCTYITHBIM JIEUeHHUEM, KOTOPOe
MOKET MPUMEHATHCA B TJI0OATBHBIX MaciTabax [5].

Hanuune y marmuenta ¢ COVID-19 komopous-
HOTO COCTOSIHUS He CIIOCOOCTBYeT 6JIarOIpPUATHOMY
ucxony 3abosieBaHusA. Tak, coOrJlacHO HCCJIe/IOBa-
HHUSM 4YacTora Tsikesioro reuenuss COVID-19 6bLi1a B
1.3—3.9 pa3a BbIlIIIe, a YaCTOTA JIETATLHBIX UCXO/IOB B
1.5—4.4 pasa BbIIIIE Yy JIIOJEH ¢ caxapHbIM AUa0eTOM
10 CPaBHEHUIO C MaIueHTaMu 0e3 3TOU MaTOJIOTUH
[6], a coueTanue CJI, oKUpEHUS U apTEPUAIIBHOU
TUNIEPTEH3UN YBEJIMYMBAET PHCK JIETAJIHHOTO
KCXO0/1a TTOYTHU B 5 pas [7]. Eciiu mpuHATh BO BHUMAa-
HUE, 9To 86 % 60s1bHBIX C/] cTpa/iaroT M30BITOYHOMN
MAacCCOU TeJIa UJIU 0’KUPEHUEM, CTAHOBSTCA IIOHATHBI
WCTUHHBIE MacmTabbl mpobsiembl [8]. ITomumo
9TOTO, CJIEJ[yeT YYUTHIBATh HEMOCPEJCTBEHHOE
IATOTOKCcHUYeckoe Bosaercreue SARS-CoV-2 Ha
B-KJIETKM TOJKETYIOUHON >KeJie3bl, TelaTOIUTHI,
MHOLMTHI U T.7. [IOBpeK/ieHre B-KIETOK sIBJISETCS
HETIOCPEJICTBEHHOW TPUYMHOU BO3HHUKHOBEHUS
WHCYIUHOIeDUITUTA, CHUKEHHUs] YPOBHS COOCTBEH-
HOT'O MHCYJIMHA U, KaK CJIEJICTBUE, TUIIEPTIMKEMUH.
U TOKHMHOBBIA IITOPM JOTIOJTHUTETHHO YCUJIUBAET
WHCYJIMHOPE3UCTEHTHOCTh U, TAKUM 00pa3oM, ycy-
rybsiseT runepryimkeMuio [9]. 'unepryimkemus cBs-
3aHa ¢ yxyameHueMm nportHosza COVID-19 u saBada-
eTCs He3aBHCUMBIM MPETUKTOPOM TSIKEJIOTO Tede-
Hus 3a60s1eBanus [10]. [ToBpexkeHre renaToruToOB

INTRODUCTION

Such a complication as steroid-induced diabe-
tes mellitus (DM) has been known since the first
use of corticosteroids (CS) in clinical practice for
the treatment of various chronic diseases having
appropriate indications for their administration.
Since the early 1940s, the use of glucocorticoid
therapy for the treatment of autoimmune diseases
has been marked by a mass of complications asso-
ciated with metabolic disorders [1]. The close rela-
tionship between the probability of disease occur-
rence and the dose and treatment regimen is
widely covered in the literature [2, 3]. The mecha-
nisms of the diabetogenic action of CS are multi-
faceted, among the main ones are induction of
insulin resistance and dysfunction of pancreatic
islet cells [4].

The pandemic of a novel coronavirus infection
(COVID-19) has contributed to an even greater
urgency of this problem. Systemic corticosteroids are
able to suppress the cytokine storm and reduce the
risk of acute respiratory distress syndrome, thus
increasing the likelihood of a favorable outcome of
COVID-19. The use of systemic CS is an inexpensive
and affordable care that can be applied on a global
scale [5].

The presence of a comorbid condition in a
patient with COVID-19 does not contribute to a
favorable outcome of the disease. Thus, according
to studies, prevalence of severe COVID-19 was
1.3—3.9 times and mortality was 1.5—4.4 times
higher in people with diabetes compared to
patients without this pathology [6], and the com-
bination of diabetes, obesity, and hypertension
increases the risk of death by almost 5 times [7]. If
we take into account that 86% of DM patients are
overweight or obese, the true scale of the problem
becomes clear [8]. In addition, the direct cytotoxic
effect of SARS-CoV-2 on pancreatic [3-cells, hepa-
tocytes, myocytes, etc. should be taken into
account. Damage to [-cells is the direct cause of
insulin deficiency, a decrease in the level of native
insulin and, as a consequence, hyperglycemia. The
cytokine storm additionally enhances insulin
resistance and, thus, exacerbates hyperglycemia
[9]. Hyperglycemia is associated with a worsening
of the COVID-19 prognosis and is an independent
predictor of the severe course of the disease [10].
The lesion of hepatocytes and myocytes leads to
increased insulin resistance [11].

With the use of CS, the risk of diabetes mellitus
onset, decompensation of the glycemic profile, and
the occurrence of transient hyperglycemia
increases. For this reason, it is particularly urgent
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U MUOITUTOB BeJleT K YCUJIEHHUIO WHCYJIMHOPEe3UC-
TEHTHOCTH [11].

Ha ¢doHe npuema IiIl0KOKOPTUKOU/IOB TOBBIIIIA-
eTcsi PHUCK MaHH(ecTaluu caxapHoro auabera,
JIEKOMIIEHCAIIUH [VIMKEMHUYECKOT0 Mpoduia, a
TaKKe BO3HUKHOBEHUs TPAH3UTOPHON THIEPTJIU-
kemuu. [To aToM mpuyrHe 0000 AKTYaTbHBIM SIBJISI-
€TCs MOUCK MPUHITATTHATIFHO HOBBIX JIEKAPCTBEHHBIX
Cpe/icTB, He TOJBKO 35(P@EKTUBHO CHUKAIOIIUX
cofieprKaHue TIII0KO3bI B KPOBH, HO TaK:Ke HOPMAaJIu-
3YIOIUX OOMEHHBIE MPOIECCHI, JIEsKAIINE B OCHOBE
narorenesa C/I.

B Hay4JHBIX IyOJIMKAUAX ITOCJIEHETO JIeCATHIIE-
TUSI HEPEJKO BCTPEUYAlOTCA JaHHBbIE O OHOJIOTHYE-
CKOH aKTHUBHOCTHU OT/I€JIbHBIX ITPOU3BOHBIX ITHAHO-
THoaneraMmusia. Tak, IMOKAa3aHO, YTO HEKOTOpbIe
00pasIpl MHAHOTHOAIIETAMUIA 00J1a/]al0T BHICOKOU
renaToONMpPOTEKTOPHON [12—14] W aHAIBreTUYECKOH
[15, 16] aKTHBHOCTBIO, BRIPA’KEHHBIMU ITPOTHBOBOC-
MaJTUTENbHBIM [17, 18], aHTHAEIpeccaHTHBHIM [19],
aHaJIenTUYeCcKuM [20] ¥ aganToreHHbIM [19]
a¢dexramu.

IMpeaBapuTeIbHO HaMHU OB MPOBEAEH BUPTY-
aMbHBI  OMOCKPUHUHT  CHHTE3HWPOBAaHHBIX Ha
0aze HAyYHO-UCCIJIEOBATEIHCKOH  J1aOOpaTOPUH
«Xumakce» (JIyraHCKUU TOCYIapCTBEHHBIN YHUBED-
cuteT uM. Biagumupa [lass) 170 HOBBIX IIPOU3BO-
JTHBIX JTU- U TETPATUJIPOITUPHUINHOB [21] C HCIIOJIB30-
BaHUEM CJIEAYIONUX OHJIAaWH-pecypcoB: SwissTar-
getPrediction (Swiss Institute of Bioinformatics;
http://swisstargetprediction.ch/index.php), Online
SMILES Translator and Structure File Generator
(U.S. National Cancer Institute; https://cactus.nci.
nih.gov/translate/), OPSIN: Open Parser for
Systematic IUPAC nomenclature (University of
Cambridge, Centre for Molecular Informatics;
https://opsin.ch.cam.ac.uk/).

OToOpaHHbIE € TMOMOIINBIO STHUX IIPOrpaMM
YEeThIPE HOBBIX MIPOU3BOIHbBIX MUPUIUHA SBJISIIOTCS
HanboJIee MePCIEKTUBHBIMU, C YYETOM IIPEATIOIIara-
eMbIX OuoMuIleHeH, i (GapMaKOKOPPEKIIUH
TUIIEPTJIMKEMHUYECKOTO cocTosiHusA. X yabopaTop-
HbIE MHUDPBI — CV-150, cV-140, cv-083, jen09-039 u
COOTBETCTBYIOIIlEE XUMHYECKOE CTPOEHHE MPE/ICTaB-
JIEHBI Ha PHUC. 1. ITH COEAUHEHUS SIBJISIOTCI 00BbeK-
TaMu U1 JAIbHEUIINX HAIUX JOKIUHUYECKUX
HCCJIEZIOBAHUN I10 U3YYEHHIO TUIIOTJIMKEMUYECKON
AKTUBHOCTH.

[TepeyeHb MOTEHITMAJBHBIX  OHMOJIOTHYECKUX
MUIIIEHEH, K KOTOPBIM BBIIIENePeYrCIeHHbBIE COEU-
HEHUs TIPOSIBUWIN BBICOKYIO CTEIleHb CPOJICTBA
in silico, oka3zajcsg OCTATOYHO Pa3HOOOPA3HBIM.
Cpemu camMbIX BEPOATHBIX TOYEK IPUJIOKEHUS
MOKHO [TEPEYUCTUTH CIIeIYIOIIIHE:

to search for fundamentally new drugs that not only
effectively reduce blood glucose, but also normalize
the metabolic processes underlying the pathogene-
sis of DM.

In scientific publications of the last decade, data
on the biological activity of some cyanothioacet-
amide derivatives are often found. Thus, it has been
shown that some cyanothioacetamide derivatives
have high hepatoprotective [12—14] and analgesic
[15, 16] action, pronounced anti-inflammatory [17,
18], antidepressant [19], analeptic [20] and adapto-
genic [19] effects.

Previously, we conducted in silico screening of
synthesized compounds on the basis of the Chemex
Scientific Lab (Vladimir Dahl Lugansk State Uni-
versity) 170 new derivatives of di- and tetrahydro-
pyridines [21] using the following resources: the
Swiss Target Prediction developed by scientists at
the Swiss Institute of Bioinformatics (http://swiss-
targetprediction.ch/index.php), Online SMILES
Translator and Structure File Generator (U.S.
National Cancer Institute; https://cactus.nci.nih.
gov/translate/), OPSIN: Open Parser for System-
atic IUPAC nomenclature (University of Cambridge,
Centre for Molecular Informatics; https://opsin.
ch.cam.ac.uk/).

Four new pyridine derivatives selected with the
help of these webtools are the most promising, tak-
ing into account the expected targets for pharmaco-
logical treatment of hyperglycemic state. Their labo-
ratory codenames — cv-150, cv-140, cv-083, jeno9g-
039 and the chemical structure are shown in Fig. 1.
These compounds are objects for our further preclin-
ical studies of hypoglycemic activity.

The list of potential biological targets to which the
above compounds showed a high affinity in silico
turned out to be quite diverse. Among the most likely
targets the following can be named:

« different adenosine receptors (cv-150, cv-083,
jen09-039);

« glycogen synthase kinase-3 beta (GSK 3) (cv-
140, cv-083, jen09-039);

 different endothelin receptors (EDNRA wu
EDNRB) (cv-140, cv-083, jen09-039);

« different cannabinoid receptors (CB1 u CB2)
(cv-150, cv-083, cv-140);

« rhodopsin-like G protein-coupled receptor 119
(Gpr119) (cv-140, cv-083).

In addition to the general affinity trends for cer-
tain biological targets, the compounds we have
selected also have unique differences. Thus, the
cv-150 compound is likely to action on corticosteroid
receptors (NR3CI), enzyme system of the micro-
somal liver cytochrome P-450 (CYP2Cg9, CYP2Ci9
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Fig. 1. Structural formulas and laboratory codenames of 4 new pyridine derivatives

* aJIEHO3WHOBBIE DPEIENTOPhI Pa3HBIX KJIACCOB
(cv-150, cv-083, jen09-039);

« depMeHT KHHa3a-3-IIMKOTEHCUHTA3bl Oera
(GSK 3p) (cv-140, cv-083, jen09-039);

e DHJIOTEJINHOBHIE PEIENTOPHl PAa3HbIX THUIIOB
(EDNRA u EDNRB) (cv-140, cv-083, jen09-039);

* KaHHAOWOWIHBIE PELEeNTOPhl PA3HBIX THUIIOB
(CB1u CB2) (cv-150, cv-083, cv-140);

e pozmoncuHONOAOOHBIH penentop Gpriig (cv-
140, cv-083).

[ToMuMO OOITUX TEHAEHIINI CPOJICTBA K OIpE/Ie-
JIEHHBIM OMOJIOTUYECKUM MHUIIIEHSIM Y OTOOPaHHbIX
HAMU COeIMHEHUU eCThb M YHUKAIbHBIE OTJIMUMSL.
Tax, 1711 coeTUHEHUS CV-150 XapaKTEPHO BEPOATHOE
BOBJIEMCTBHE HA PEIENTOPhl TIIOKOKOPTHUKOUIOB
(NR3CI), depmeHTHYIO CcHCTEMY MUKPOCOMAJIBHOU
cucTteMbl IledeHH 1uroxpoma P-450 (CYP2Co,
CYP2C19 u CYP2EI) u cepOTOHHHOBBIN pPeLENTOp
(HTR6). [lns coequHeHUA CV-140 MPOTHO3UPYETCS
BO3/IEHICTBHE Ha OPEKCHHOBEIE perienTopsl (Hertr1 u
Hertr2), depmeHT MOHOAMUHOOKCHZA3y THUMma A
(MAO-A), peuentops! k aurunoreH3uny 11 tumna 1A u
1B (Agtr1 u Agtrib) u penenTops! k fobaMuHy 2-T0 H
3-ro tuna (DRD2 u DRD3). [lj1s1 coequHeHus cv-083
BO3MOKHO B3aMMOJIEHICTBHE C CUTMa-OITHOUTHBIMI

and CYP2EI), and serotonin receptor 6 (HTR6). The
effect on orexin receptors (Hertr1 and Hertr2),
enzyme type A monoamine oxidase (MAO-A), angio-
tensin II type 1A and 1B receptors (Agtr1 and Agtrib),
and dopamine receptors 2 and 3 (DRD2 and DRD3)
is predicted for the cv-140 compound. For the cv-083
compound, an interaction with sigma receptors (Sig-
mar1), dopamine receptor 4 (DRD4), serotonin
receptors 2A, 2B, 2C (HTR2A, HTR2B, HTR2C) is
possible. For the compound jen09-039, an action on
the angiotensin converting enzyme (ACE), arginine
vasopressin 1a and 2 receptors (AVPR1a and AVPR2),
renin receptors (Ren1) and neprilysin (membrane
metalloendopeptidase — MMe) is probable.

Taking into account the above possible mecha-
nisms of action on a living organism, the hypoglyce-
mic, hypotensive, adaptogenic, antidepressant
effects of synthesized compounds can be expected in
vivo. It is likely that there is a regulating action on
metabolic processes in the form of an organ protec-
tion, in particular due to normalization of peripheral
blood circulation, which is especially important in
diabetes mellitus. In addition, it is possible to nor-
malize the activity of the nervous system in sleep-
wake rhythm disorders, which is very relevant for
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petierrropamu (Sigmari), 10baMHUHOBBIMU PEIENITO-
pamu 4-ro tumna (DRD4), cepOTOHHHOBBIMHE PEIETO-
pamu 2-ro tuna noaTumnos A, B, C (HTR2A, HTR2B,
HTR2C). [lns coenuHeHHsI jen09-039 BepPOATHO
BO3/IEHICTBHE HA aHTHOTEH3UHITPEBPAIIIAIONTHUH (pep-
meHT (ACE), perienTopsl Ba3ompeccrHa TUTIOB 1a U 2
(AVPR1a u AVPR2), penentopsl peHuHa (Reni) u
HelponenTy/ Henprtu3ud (Mme).

YuuThpiBasg BHIIIENIEPEUHCIEHHbIE BO3MOXKHbBIE
MeXaHU3Mbl BO3/IEWCTBUS Ha KUBOU OPTaHU3M,
MOXKHO OXKHJATh 1IN VIV0 THUIIOTJIMKEMUYECKUH,
TUTIOTEH3UBHBINA, aIalITOTeHHBIN, aHTHIEIPECCAHT-
HBIH 5(Q@eKThl CUHTE3UPOBAHHBIX COEJUHEHUM.
BeposiTHO HasMUUe pPETyJIMPYIOIETO JIEUCTBUS HA
MeTaboJInuecKue IPOIEeCChl B BUIE OPTaHOMPOTEK-
TOpHOTO 3 deEKTa, B YJaCTHOCTU 32 CUET HOPMAaJIN3a-
oy nepudepruueckoro KpoBooopalieHusi, 4To 0Co-
OeHHO BO)KHO IIPHU caxapHoM auabere. Kpome 3TorO,
BO3MOYKHA HOPMAaJIU3AIUA JIeSITeIbHOCTA HEPBHOU
CHUCTEMBI B YCJIOBUSAX HApPYIIEHUS PUTMOB CHA H
60 PCTBOBAHUS, YTO OUEHDb aKTYaJIbHO IIPU TOHM WJIH
WHOU (opMe OKUpEeHHUs U MeTaOOJIMYECKOM CHH-
JIDOME B TIEJIOM.

Bes mpeyBesrmueHus MOXKHO CKa3aTh, YTO HA JIAH-
HBIH MOMEHT HAOJIIOMAIOTCS HECKOJIBKO OJHOBpE-
MEHHO MMPOTEKAIOIINX U YCYTYOJISIOMKX JIPYT Apyra
maHAeMuii UHQEKIMOHHOTO U HEWH(EKIIMOHHOTO
npoucxoxkaeHus. [laaaemMusavu HeUH(EKITHOHHON
MPUPOJIBI JIABHO HPHUHITO CYUTATHh ITOCTOSHHBIA
poct uymcia 3aboJIEBIIMX CAaXapHBIM JUA0ETOM,
CEepAeYHO-COCYTUCTBIMU 3a00IEBAHUSMU U OKUPE-
HueM. [IalieHThI ¢ BBIIIENepeYrncIeHHBIMU 32601e-
BaHUSAMM COCTABJIAIOT TPYIIIY PHCKA B CIyyae 3apa-
JKEeHUs KopoHaBupycoM. KomiuiekcHasi mpobJiema
TpebyeT KOMILJIEKCHOTO TI0/IX0/[a, II03TOMY CBOEBpE-
MEHHBIM U aKTyaJIbHBIM CJI€JyeT CYUTATh IIOUCK
HOBBIX JIEKAPCTBEHHBIX COEIMHEHUUN HE TOJIBKO C
TUTIOTJIMKEMHUYECKON aKTUBHOCTBIO, HO U C IPYTUMHE
CBOMCTBAMU, HAIIPABJIEHHBIMHU HA KOPPEKIINIO MeTa-
6oynueckux HapymeHuil. Ha aTom ¢ oHe oueHs mep-
CIIEKTUBHO BBIIVIAIUT OOIIHMpPHAs TPYIA COeUHE-
HUH YaCTUYHO T'UJIPUPOBAHHBIX MUPUIUHOB.

IIEJIb NCCJIEAOBAHUA

Usyuenne MOpGOJIOTHUECKUX  ITOKasaresei
IleYyeHU KpBIC IIEePHOJia BBIPAXKEHHBIX CTapPUYeCKUX
U3MeHEeHUH ¢ IeKCAaMeTa30HOBBIM CaXapHbIM Jiuabe-
ToM Ha ¢oHe (papMaKOKOPPEKIIMU HOBBIMU dYac-
TUYHO TUJPUPOBAHHBIMU MUPUAUHAMH, IIPOU3BO-
JIHBIMU ITHAHOTHOAI[eTAMU/IA.

MATEPUAJIbI 1 METO/IbI

HccnenoBaHua NPOBOAUIN B COOTBETCTBUH C
MpaBWIaMU KAa4eCTBEHHOHW JIaOOpaTOPHOU Mpak-

one or another form of obesity and metabolic syn-
drome in general.

It is no exaggeration to say that, at the moment,
there are several simultaneously occurring and
aggravating pandemics of infectious and non-infec-
tious origin. Pandemics of non-infectious nature
have long been considered to be a constant increase
in incidence of diabetes, cardiovascular diseases and
obesity. Patients with the above diseases constitute a
risk group in case of infection with coronavirus. This
problem requires an integrated approach; therefore,
the search for new pharmaceuticals not only with
hypoglycemic activity, but also with other properties
for treatment metabolic disorders should be consid-
ered timely and relevant. Thereby, an extensive
group of compounds of partially hydrogenated pyri-
dines looks very promising.

AIM OF THE RESEARCH

To study the morphological parameters of the
liver of dexamethasone-induced diabetic rats during
a period of pronounced senile changes in the setting
of pharmacological treatment with new partially
hydrogenated pyridines, cyanothioacetamide deriva-
tives.

MATERIALS AND METHODS

The experiments were conducted in accordance
with the rules of Good Laboratory Practice, estab-
lished requirements for preclinical research in the
Russian Federation (Order of the Ministry of Health
of the Russian Federation No. 708n of August 23,
2010), as well as the recommendations of the Euro-
pean Convention for the Protection of Vertebrate
Animals used for Experimental and other Scientific
Purposes (1997).

The experiment was carried out on 92 18-month-
old albino male rats weighing 340—640 g, obtained
from the vivarium of the St. Luka Lugansk State
Medical University, in the winter period — in the lab-
oratory of the Department of Fundamental and Clin-
ical Pharmacology. The animals received food and
water in unlimited quantities. Given the high degree
of variation in the weight of experimental animals,
the groups were formed in such a way that the aver-
age weight of rats in the group was approximately
the same — 478—-502 g.

Initially, the animals were divided into 2 groups.
A group of intact animals (12 individuals) and an
experimental group (80 individuals). Modeling of
dexamethasone-induced diabetes was carried out in
the experimental group. To do this, dexamethasone
was injected into the intraperitoneal space for 13 days
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THKH, YCTAaHOBJIEHHBIMH TPEOOBAHUAMU K JIOKJIU-
HUYECKUM uccaeoBanuaM B PO (mpuka3z MuHuH-
CTEPCTBA 3/IPABOOXPAHEHUS U COIMAIBHOTO Pa3BU-
tus Poccuiickoit ®enepanuu ot 23 aBrycra 2010 T.
N2 708H), a Takke mpaBWiIaMu B MeXyHapOI-
HBIMU peKOMeHJanusaMu EBporeickoli KOHBeH-
[IMU 110 3aIIHUTe I03BOHOYHBIX }KUBOTHBIX, UCIOJIb-
3YeMBIX B DYKCIEPUMEHTAIBHBIX HCCIE0BAHUAX
(1997 1.).

OKCIIEPUMEHT MIPOBOAWIIN HA 92 OeJbIx Oecrio-
POZHBIX 18-MeCAYHBIX KPhICAX-CaMIIaX MacCOH 340—
640 1, nosyyeHHbIX u3 BuBapua ['Y JIHP «Jlyran-
CKHUH rocy/IapCTBEHHBIN MeIUIINHCKUY YHUBEPCUTET
umenu Cearutesns Jlyku», B SUMHUE IEpUO/ B J1a60-
paropun kadeaps! QyHIaMeHTAJIbHON U KJIMHHUYE-
ckoil ¢papmakosiorud. ;JKUBOTHBIE OJIydaIyd KOPM U
BO/ly B HEOTPAHHYEHHOM KOJIUYECTBE. YUUTHIBAS
BBICOKYIO CTEIIEHb BapUAIIUH 10 MACCE ITOIOIBITHBIX
JKUBOTHBIX, TPYIIBI ObUTH CHOPMHUPOBAHBI TAaKUM
00pa3oM, 4YTOOBI CpemHsAs Macca KpbIC B TPYIIIE
ObLIa TPUMEPHO OIMHAKOBOMH — 478—502 T.

V3HavasibHO JKWUBOTHBIE OBUIM pa3/iesieHbl Ha
2 rpynmnsl. I'pynma MHTAKTHBIX JKUBOTHBIX (12 OcCo-
6eii) u ombiTHAs rpynmna (80 ocobeit). B ombITHOM
TpyIIe MOAETUPOBATN JIeKCAMETAa30HOBBIH caxap-
HBIA uabeT. JIJ1A 3TOro BBOJHMJIM BO BHYTPHOPIO-
IIIHHHOE MTPOCTPAHCTBO JIEKCAMETa30H Ha MPOTsKe-
HUM 13 CyT U3 pacyera 125 MKr/Kr [22]. Kpbic onbIT-
HOH TPYIIIBI, B CBOIO OYEPENh, PA3/IE/IIIIN Ha OFHY
KOHTPOJIBHYIO (12 JKHUBOTHBIX) M UYETBHIPE OIBITHEIE
rpynnsl (MO 17 >KUBOTHBIX). KWBOTHBIE W3 KOH-
TPOJIBHOU I'PYTIIIBI, KAK M HHTAKTHBIE *KUBOTHBIE, 10
KOHIIA SKCIIEpUMEHTAa He IMOJIBEPTaIUCh HUKAKOMY
BO3/IeHcTBUIO. ?KUBOTHBIE U3 OMBITHBIX TPYIII ITOJIY-
yayu 4yepes JKeJIy[OUHBIN 30H/ OJTHO U3 JKCIIEPHU-
MEHTJIbHBIX COEUHEHUH — CV-150, CV-140, cv-083
1 jen09-039 U3 pacyeTa 1 MI/KI Macchl Ha IIPOTsIKe-
HUH 21 CYT.

Ha npoTsokeHUM BCeX STalloB JKCIEPUMEHTa
MIPOBOJIMJINCh BU3yaJIbHbIe HAOJIONEHNS 32 BHEII-
HUM BUJIOM >KMBOTHBIX, a TAKXKE 32 UX IIOBeJleHYe-
CKUMHU peakiuaMu. I10 OKOHYaHUHU SKCIIepUMeEHTa
OBLIO OCYIIECTBJIEHO KOHTPOJIBHOE B3BEIIMBAHIE
Ka)1010 *KHUBOTHOTO (M, ), mocsie yero 6bLia mpo-
BeJleHa DBTaHA3UsA BCEX IIIECTH TPYIII 3 KUBOTHBIX IIOJ
a¢upHbIM Hapko3oM. C y4eTOM IUPKAJHBIX PHUT-
MOB, 5BTAHA3UI0 OCYIIECTBJISUIM B OFHO U TO K€
BpeMs CYTOK (B 9 U yTpa) ¢ u3BJieueHreM u3 OpIol-
HOH TOJIOCTU IEYeHU JJIsI MPOBEAEHUs OpraHoMe-
TPUYECKUX UCCIIEOBAHUM.

[TeyeHnb OCMATPUBAIN HA MPEMET IATOJIOTAYE-
CKUX HW3MEHEHWH, U3MEPSJIU C WCIOJIb30BAHUEM
TOPCHOHHBIX BecoB ee maccy (M ). B aTom skenepu-
MEHTe BIIEPBble NMPUMEHSIACH CIIENHAIBLHO paspa-

at a dose of 125 pg/kg [22]. The rats of the experi-
mental group, in turn, were divided into one control
group (12 animals) and four experimental groups (17
animals each). Animals from the control group, as
well as intact animals, were not exposed to any effects
until the end of the experiment. Animals from the
experimental groups received one of the experimen-
tal compounds — cv-150, cv-140, cv-083, and jeno9-
039 at a dose of 1 mg/kg of the weight for 21 days via
gastric tube.

During all stages of the experiment, there were
visual observations of the appearance of animals, as
well as their behavioral reactions. At the end of the
experiment, a control weighing of each animal (W )
was carried out, after that animals all six groups were
euthanized under ether anesthesia. Taking into
account circadian rhythms, the euthanasia was per-
formed at the same time of day (at 9 a.m.) with the
removal of the liver from the abdominal cavity for
organometry.

The liver was examined for pathological changes,
its weight was measured using a torsion balance
(Worg). In this experiment, a novel method of volum-
etry of the internal organs of laboratory animals was
used for the first time [23]. The use of the volume
displacement method by means of a graduated cylin-
der and a standard syringe kit simplified obtaining
the exact value of the rat liver volume (Vmg), despite
the complex spatial configuration of this organ. In
order to preserve the structure of the organ, normal
saline was used as the displaced liquid. Based on the
data obtained, the calculations of the relative weight
of the liver were made (W _ =W /W . -100%) and

liver density (p =W,/ VO:)I. S

For each data set, the mean value (M), standard
error (m), root-mean-square deviation o, variance of
values 0 and coefficient of variation V were calcu-
lated. The calculations were carried out using Micro-
soft Excel 6.0. The evaluation of statistical signifi-
cance was determined using the Student’s test

(p < 0.05).

RESULTS AND DISCUSSION

At the stage of modeling steroid-induced diabe-
tes, when dexamethasone was administered to ani-
mals of experimental groups, a stable decrease in
body weight was recorded in all rats. In the group of
intact animals, on the contrary, the body weight of
the rats increased. During this period, observation of
animals testified to significant differences in the
appearance and behavioral reactions of the experi-
mental animals from intact ones, characteristic of
the DM pathogenesis.
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OoTaHHAsT METOJIMKA BOJIIOMETPUU BHYTPEHHUX
OpraHOB J1aOOPATOPHBIX JKUBOTHBIX [23]. Vcmosib3o-
BaHWE METO/Ia BBITECHSIEMOU >KUKOCTU IIOCPEs-
CTBOM IPUMEHEHHS MEPHOTO ITWJIMHJIpa U Habopa
CTAHZIAPTHBIX MEIUIMHCKUX IIIIPUIEB YIIPOCTHIIO
MOJIyYeHHe TOUHOTO 3HaUeHHUsI 00beMa IeYeHHN (Vopr)
KPBICBI, HECMOTPS Ha CJIOKHYIO ITPOCTPAHCTBEHHYIO
KOH(Uryparuo 31oro oprada. C 1ej1bio COXpaHeHUs
CTPYKTYpbI OpraHa B KauyecTBE BBITECHAEMOU >KU/I-
KOCTH OBLI HCIIOJIb30BaH (PUBHOJIOTHUECKUI pac-
TBOP. VICXO0/1s1 M3 OJIyYeHHbIX TaHHBIX OBLIH ITPOU3-
BeJIEHHBI pacueThl OTHOCUTEJIBHOW MAaCChl IT€UYEeHU
™M, = MOpr / M - 100 %) ¥ IUIOTHOCTH IEeYeHU
(p=M,,/V,).

JIJ1s KadKI0ro MacCcUBa JAHHBIX ObLIO BEIYMCIEHO
cpenHee 3HaueHue (M), cranymaptHas omubka (m),
CTaHJIJApTHOE CPEIHEKBAJ[PATUUYHOE OTKJIOHEHUE O,
JUCIiepCcHusi 3HAaUYeHUW 0° U Ko3((UIMEeHT Bapua-
nuu V. PacueTsl NPOBOAWJINCH C MOMOIIBIO IIPO-
rpammbl Microsoft Excel 6.0. OreHKy craTucTiHue-
CKOU 3HAYMMOCTH HPOBOJIWJIN C IIOMOIIBIO KpUTe-
pus CrpiofenTa (p < 0.05).

B

PE3YJ/IBTATBI 1 OBCYKAEHUE

Ha srame MojeupoBaHUsI CTEPOUHOTO caxap-
HOro nuabera, KOTa OMBITHBIM IPYIIIaM KUBOTHBIX
BBOJIWJICA JIeKCAMETa30H, V BCeX KPBIC 3apUKCUPO-
BaHO cTaOMJIPHOE CHIJKEHUE MacCChl Tela. B MHTaKT-
HOI TpyIIlle, HAIIPOTUB, Macca TeJa KPbIC YBEIUYIHU-
BaJIach. B aTOT mepuo/ HabIII0/IeHNEe 32 JKUBOTHBIMHU
CBUJIETEJILCTBOBAJIO O CYIIECTBEHHBIX OTIUUHAX
BHEIIIHETO BU/IA U ITOBEAEHUYECKUX PEAKIIUH OIIBIT-
HOM TPYIIIBI OT UHTAKTHOM, XapaKTEPHBIX JIJIs I1aTO-
reresa C/I.

Ha srame dapMakoOKOppeKIUU KHUBOTHBIE BOC-
CTaHABJIMBAJIU IOTEPSHHYIO MacCy TeJia. TO HabJIIo-
JlaJIoch B KOHTPOJIbHOH U BO BCEX UETHIPEX OMBITHBIX
rpymnmnax. IIOMHMO 3TOTO, YJIydIIajioch COCTOSHUE
IIEPCTAHOTO TOKPOBAa, HAYa/IM 3a)KUBAaTh PaHbl U
s13BBI (IIOSIBUBIIIMECST HA BTalle MOJEJTHUPOBAHUA) U
YMEHBIIAJIACh YACTOTA IIPOSIBJIEHHH arpeccuBHOTO
moBeieHusA. Ha mpoTspkeHUU SKcliepuMeHTa ObLia
3aduKcupoBaHa THOENb 10 KUBOTHBIX. [lorubirme
JKUBOTHBIE WMEJIH SIBHO BBIPDA’KEHHBIE IIPU3HAKHU
MO3/THUX COCYJUCTBIX OCJIOKHEeHUH. CMEPTHOCTh B
KOHTPOJIPHOM TpYIIe COCTaBWJIA 4 >XUBOTHBIX
(25 %), B ONBITHOU TpymIle — cV-083 3 KUBOTHBIX
(17.6 %) 1 B OIIBLITHO TPYIITIE jen09-039 — 4 KUBOT-
HBIX (23.5 %). B MHTAKTHOI TpyIlle M OIMBITHBIX
rpyInax, MOJay4aBIIUNX YACTHYHO TUPHUPOBAHHBIE
MUPUIUHBI CV-150 U CV-140, CMEPTHOCTDb KPBIC HAMHU
3apervcTpupoBaHa He ObLia.

PesynbraThl M3MEPEHUH U PACUYETOB IIPEICTAB-
JIeHBI B Ta0JI. 1.

At the stage of pharmacological treatment, the
animals regained their lost body weight. This was
observed in the control group and in all four experi-
mental groups. In addition, the condition of hair
coat improved, wounds and ulcers (which appeared
at the modeling stage) began to heal, and the fre-
quency of aggressive behavior decreased. During
the experiment, the death of 10 animals was
recorded. The dead animals had pronounced signs
of late vascular complications. Mortality in the con-
trol group was 4 animals (25%), in the experimental
group cv-083 — 3 animals (17.6%), and in the exper-
imental group jen09-039 — 4 animals (23.5%). In
the group of intact animals and the groups of exper-
imental animals receiving partially hydrogenated
pyridines cv-150 and cv-140, we did not register rat
mortality.

The results of measurements and calculations are
presented in Table 1.

Although the dynamics of a decrease and increase
in body weight took place, as can be seen from
Table 1,eventually, the dynamics of their numerical
values do not have statistical significance in all
experimental groups, and in the control group.
A constant and stable increase in body weight in the
intact group reliably indicates the continuation of a
slow weight gain characteristic of the period of pro-
nounced senile changes and is within 0.01-0.2% of
body weight daily [24].

According to the data from Table 1, the liver
weight was minimal in the group of intact ani-
mals, both in absolute and relative terms. The
minimum liver weight was detected in the experi-
mental group cv-150, the absolute value of which
was less than that in the group of intact animals.
However, the relative weight of the liver of this
group of animals was comparable with the same
indicator in the group of intact animals. The max-
imum liver weight, both in absolute and relative
terms, was recorded in animals of the control
group. An intermediate position for liver weight is
occupied by groups of animals that received phar-
macological treatment with cv-150 and cv-140
compounds, the relative weight indicators of
which do not have significant differences between
each other. The indicators of the absolute liver
weight of rats in the experimental group jenog-
039 are close to the indicators of the intact ani-
mals. However, given the relatively small body
weight of the animals themselves, the relative
liver weight indicator has the maximum value
among the experimental groups and is close to
that in the control group.
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Ta6smmua 1. /[uHaMuvecKasi XapaKTepHUCTHKA U3MEHEHUsI MacChl TeJIa, TOKa3aTe/IM OTHOCUTEbHON U a6COJIIOTHON Macchl,
06'beMa U IJIOTHOCTH MeYeHH JIab0PaTOPHbBIX XKUBOTHBIX CO CTEPOU/IHBIM CaxapHbIM A1abeToM U GpapMaKoOKOppeKIuen
MPOM3BOJHBIMHU [IHaHOTHOAIlETAMK/IA — YACTUYHO I'HAPUPOBAHHBIMU MTUPUJUHAMHA

Table 1. Dynamic characteristics of body weight changes, indicators of relative and absolute weight, volume and density of
the liver of laboratory animals with steroid DM and treatment with cyanothioacetamide derivatives - partially hydrogenated

pyridines
Ipupoct/
LT L KoHeyHast CHHXKeHHE A6coTI0T- 06bem Ili10oTHOCTB
Iloka- Macca Tesa OTHOCHUTE/Ib-
MaccaTeJa MacchlTe/la Hag Macca ne4yeHH INeYeHH
I'pynna 3a- KHBOTHOTO = = oro (%) e (1) HasA Macca (cv) (r/cw?)
KUBOTHBIX e (0] (r) Inocrease/ Absolute T () Liver Liver
Animals Indi- Baseline . . . Relative liver .
Final body decrease liver weight . volume density
cator body - . weight (%) 2 g
. weight (g) in body (8) (cm?) (g/cm?)
weight (g) weight (%)
WHTaKTHas M 481.75 514.25 107 14.44 2.80 14.00 1.03
Intacltz m 16.26 21.43 3 0.80 0.09 0.80 0.01
(n=12) o? 3174.20 5510.09 0.0121 7.673 0.096 7.618 0.0009
o 56.34 74.23 0.110 2.77 0.310 2.76 0.030
\Y 11.7 14.4 10.3 19.2 11.1 19.7 291
KontposibHas M 489.86 485.29 100 16.43 3.40 16.08 1.02
Contgol m 34.60 29.35 5 1.33 0.21 1.16 0.01
(n=9) o? 8377.81 6030.24 0.0177 12.328 0.308 9.411 0.0012
o 91.53 77.65 0.133 3.51 0.555 3.07 0.035
\Y 18.7 16.0 13.3 21.4 16.3 19.1 3.41
OnbITHas M 492.73 470.60 96 12.90 2.74 12.42 1.04
Expiggnental m 19.66 19.28 1 0.68 0.09 0.61 0.03
(CVL ) o? 5799.07 5576.97 0.0033 6.925 0.135 5.558 0.0129
(n=17)
o 76.15 74.68 0.058 2.63 0.367 2.36 0.113
Y 15.5 15.9 6.0 20.4 13.4 19.0 10.9
OnbITHas M 492.21 494,29 101 15.13 3.05 14.62 1.03
Expii}iglental m 14.42 12.84 1 0.55 0.06 0.38 0.01
(CVL ) o? 2909.41 2306.37 0.0015 4.303 0.047 2.048 0.0030
(n=17)
o 53.94 48.02 0.038 2.07 0.216 1.43 0.055
\Y 11.0 9.7 3.8 13.7 7.1 9.8 5.34
OnbITHas M 502.38 487.46 97 14.90 3.07 13.60 1.10
Expgg;nental m 14.49 20.89 3 0.71 0.11 0.71 0.02
EZ‘: 14)) o? 2728.09 5675.44 0.0096 6.490 0.15 6.527 0.0040
o 52.23 75.34 0.098 2.55 0.387 2.55 0.063
\Y 10.4 15.5 10.1 17.1 12.6 18.8 5.75
OnbITHAsA M 477.67 476.50 99 14.73 3.15 13.71 1.08
E%%%Fi(l)l;ental m 23.26 27.04 2 0.61 0.12 0.60 0.02
81 Z 1'3) ) o? 6493.33 8773.91 0.0053 4,422 0.17 4.274 0.0037
o 80.58 93.67 0.073 2.10 0.418 2.07 0.061
\% 16.9 19.7 7.3 14.3 13.3 15.1 5.65

JlmHaMUKa CHIDKeHHs W Habopa Maccel Tesa
JKUBOTHBIMH XOTh U MMe€JIa MECTO, OJJHAKO B KOHEU-
HOM HTOTe, KaK BUJHO W3 TabJ. 1, YUCJIEHHbBIE HX
[I0Ka3aTeJId He MMEIOT CTATUCTUYECKON 3HAYNMOCTH
BO BCEX OINBITHBIX TPyHIax U TPYIIe KOHTPOJIA.
IToCTOSTHHBIN M CTAOMJIBHBIA POCT MacChl Tejia B
WHTAKTHOH TPYIIIIEe JIOCTOBEPHO CBUJIETEIBCTBYET O
MIPOZIOJKEHUN MeJIJIEHHOro Habopa Macchl Tesia,
XapaKTePHOTO /IS MEepPHo/ia BBIPAKEHHBIX cTapye-

In addition to such important indicators as the
relative and absolute weight of the liver, the volume
of this organ was also measured. The new indicator
allows us to calculate the density of the organ, which
was not previously mentioned in the literature. In
our opinion, the study of such indicator as the den-
sity of organ of an animal is quite important, since
the organ density depends on its structure and indi-
rectly reflects its physiological state.
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CKUX U3MEHEHUU, U HaXOAUTCsA B Ipefiesax 0.01—
0.2 % Macchl TeJjia eXKeTHEBHO [24].

CorylacHO TpeCTaBJIEHHBIM B TaOJI. 1 JJAHHBIM,
Macca IevYeHH OKa3ajlach MUHUMAIBHOU B MHTAKT-
HOH TpyIIIe >KUBOTHBIX, IPUYEM KaK IO abCOJIOT-
HOMY, TaK U II0 OTHOCUTEJIBHOMY ITOKa3aTeJIio.
MuHuManpHasg Macca IedeHH Oblla BBISBIIEHA B
OTIBITHOU TPYIIIE CV-150, aOCOTIOTHBIN IOKa3aTeh
KOTOPOH OKa3aJicsi MeHbIIIe TAKOBOTO B MHTAKTHOM
rpynne. OIHAKO OTHOCUTEJIbHAs Macca IIeYeHU B
STOU TpYIIIIe KUBOTHBIX OKa3ajaach COIIOCTAaBUMOMU C
AHJIOTHYHBIM IOKa3aTeJleM B MHTAKTHOH TPYIIIIE.
MaxkcuManpHasA Macca IedeHd, Kak B aOCOJIOTHBIX,
TaK U B OTHOCHUTEJIbHBIX II0 OTHOIIEHHWIO K Macce
TeJIa JKUBOTHBIX [TOKA3aTeJISAX, ObLIa 3aPErUCTPUPO-
BaHA Y MOJOMNBITHBIX JKUBOTHBIX KOHTPOJIBHOH
rpyminsl. IIpoMeKyTOUHOE MOJI0KEeHHE 0 TT0Ka3aTe-
JISIM MAacCChl TTIeYeHH 3aHUMAIOT TPYIIIHI JKUBOTHBIX,
OJTyJaBHINX (HapMaKOKOPPEKIIUIO COeAUHEHUIMU
CV-150 U CV-140, OTHOCUTEIbHbIE TOKA3aTe TN MaCChl
KOTOPBIX HE WMEIOT MeXAy c0oO0H I0CTOBEPHBIX
oTyinunii. ITokazaTenu abCOTIOTHON Macchl IeUeHn
KPBIC B OIIBITHOM I'PyTIIIe jen09-039 GJIU3KH K TOKa-
3aTeyIIM MHTAKTHOU rpynnbl. OJIHAKO, yUUTHIBAsA
CPaBHUTEJIBHO HEOOJIBIIYI0 Maccy Tela CaMHX
JKMBOTHBIX, I10Ka3aTejb OTHOCUTEJIHHOM MAacChl
IeYyeHn WMeeT MaKCHUMAaJIbHOe 3HauyeHUe Cpeau
OTIBITHBIX TPYIII U OJIM30K K TAKOBOMY B KOHTPOJIb-
HOU TpyTIIE.

[ToMuMO TaKUX BaXKHBIX [TOKa3aTesel, KaK OTHO-
cuTesbHas U abCOJIIOTHAS Macca IeYeHH KUBOTHBIX,
TaKkKe ObUT M3MepeH 00beM 3TOro opraHa. HoBbIi
[I0KA3aTeJb IO3BOJIIET BBIYUCIUTh ILIOTHOCTH
OopraHa, 4ero paHee B JINTepaType HE BCTPEYAJIOCh.
ITo HallIeEMy MHEHUIO, UCCIIEZIOBAaHNE TAKOTO ITOKa3a-
TeJIs, KaK IJIOTHOCTh OPraHa KUBOTHOTO, SIBJISIETCS
JIOCTATOYHO BaYKHBIM, IIOCKOJIBKY IIJIOTHOCTh OpraHa
3aBUCHUT OT €0 CTPYKTYPHI I KOCBEHHO OTPaXKAET €T0
Gu3M0IIOTIUECKOE COCTOSTHUE.

CorylacHO TIOJyYeHHBIM JAHHBIM, 3HAYeHUA
IUIOTHOCTH TIeUYeHH JKUBOTHBIX KOHTPOJIBHOM
TPYIIIBL, & TAKIKE OIBITHBIX TPYIIII CV-150 U CV-140 He
UMEIOT JIOCTOBEPHBIX OTJIMYUN B CPaBHEHUH C
WHTAKTHBIMU KpbIcaMU. [IJIOTHOCTb TeUYeHH KpPbIC
rpymn cv-083 1 jen09-039 CYIIECTBEHHO BBIIIIE, YeM
B I'PYIIE HHTAKTHBIX )KUBOTHBIX — 1.10 U 1.08 r/cM3
COOTBETCTBEHHO IPOTHUB 1.03 T/CM® B WMHTAKTHOH
rpymIe.

Pe3ynpTaThl BU3YaJIBHOTO OCMOTpA IEYEHU DKC-
MIEPUMEHTAIBHBIX JKUBOTHBIX IPEJCTaBIEHbI B
TabJI. 2.

Kak BusHO 13 TabJ1. 2, MaTOJIOTHYECKUX U3MeHe-
HUH B WHTAKTHOU TpYIIIEe 3aperHCTPUPOBAHO HeE
6bL10. [TeueHb STUX YKUBOTHBIX KMeJIa HOPMTHHYIO

According to the data obtained, the liver density
values of animals in the control group, as well as
experimental groups cv-150 and cv-140, have no sig-
nificant differences in comparison with intact rats.
The liver density of rats in the cv-083 and jenog-
039 groups is significantly higher than in the group
of intact animals. Their values were 1.10 and
1.08 g/cms3, respectively, versus 1.03 g/cm3 in the
intact group.

The results of visual observation of the liver of
experimental animals are presented in Table 2.

As can be seen from Table 2, no pathological
changes were registered in the group of intact ani-
mals. The liver of these animals was of a normal
dark crimson color. In the control group, patho-
logical changes were found in 88.9% of cases, and
in 77.8% of cases, the liver of rats of the control
group had a whitish gray color, which is character-
istic of cholestatic hepatitis caused by corticoste-
roids [25].

As compaired to the control group parameters,
there were no statistically significant differences in
the experimental group jeno9-039 — the per cent of
animals with pathological liver changes in this group
was 84.6. In the experimental group cv-083, patho-
logical liver changes characteristic of cholestatic
hepatitis were found in 28.6% of cases. In the groups
of experimental animals treated with the partially
hydrogenated pyridines cv-150 and cv-140, patho-
logical changes occurred in 41.2 and 47.1% of cases,
respectively, and the presence of only whitish color
of the organ when using the compound cv-083 — in
209.4% of cases.

CONCLUSION

According to observations of metabolic and psy-
chosomatic changes during the experiment, there
was a positive dynamic of changes in groups of ani-
mals treated with the studied cv-150 and cv-140
compounds. An important factor is the absence of
mortality in these groups. Necroptic study con-
firms the hepatoprotective activity of these com-
pounds. The c¢v-083 compound also had a positive
effect on the liver of the animals; however, the high
mortality and the maximum liver density in this
group cast a doubt on the feasibility of its use as a
hepatoprotector in steroid-induced diabetes in the
future. The jen09-039 compound did not have a
positive effect on the course of dexamethasone-
induced diabetes.
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Ta6smmna 2. Pe3y/sibTaThl HEKPOIITUYECKOT0 HCC/I€/J0BAaHUS [TeYeHH J1ab0paTOPHbBIX *KUBOTHBIX CO CTEPOU/IHBIM CaxapHbIM
nuabetoM U papMaKOKOppeKIel NPOU3BOAHBIMY [IMAHOTHOALETAMK/IA — YACTUYHO TM/PUPOBAHHBIMU MUPUUHAMU
Table 2. Results of necroptic study of the liver of laboratory animals with steroid DM and treatment with cyanothioacetamide

derivatives - partially hydrogenated pyridines

HepaBHOMepHas Ham4yue
I'pynmna >KUBOTHBIX Hopma ACHBETKA HHGUALTpaTa Besiecas okpacka Bcero
Animals Standard pacit para . Whitish color Total
Uneven color Presence of infiltration
WuTakTHas / Intact 12 0 0 12
KonTtposrbHas / Control 1 1 1 7 9
OnbiTHBIE / Experimental:
cv-150 10 1 1 5 17
cv-140 9 1 2 5 17
cv-083 10 0 0 4 14
jen09-039 2 0 3 8 13

TEMHO-MAaJIMHOBYIO OKPACKy. B KOHTPOJIBLHOH rpyIIiie
[1aTOJIOTUYeCcKHe N3MeHeHUusA IIpoABUInNch B 88.9 %
cJIydaeB, IpuyeM B 77.8 % ciydaeB nedeHb y KpPBIC
U3 KOHTPOJIBHON TpYyHIbl UMesa 0Oeyieco-cepyio
OKpacKy, YTO XapaKTEePHO /JIsI XOJIECTaTUIECKOTO
rernaTuTa, BHI3BIBAEMOIO IVIIOKOKOPTHKOCTEPOU-
Jamu [25].

JloCTOBEPHO 3HAUMMBIX Pa3JIUYUl B CpaBHe-
HUU C TIOKa3aTeJsAMH KOHTPOJBHOU TIPYHIBI B
OIBITHON TPyIIIEe jen09-039 He HaAOJIAANOCh —
IIPOLIEHT >KUBOTHBIX C OOHAPYKEHHBIMH IIaTOJIO-
rUYeCKHMHU U3MeHEeHUAMH IeYeHHU B 5TOH rpyIme
coctaBui 84.6. B onibITHOM rpyIime cv-083 matosio-
ruyecKre W3MeHEeHUs IeYeHH, XapaKTepHBIE I
X0JIECTATUYECKOTO TelaTuTa, HaOJII0aINCh B
28.6 % ciyyaeB. B ONBITHBIX IpyIIIax *XUBOTHBHIX,
[OJIyYaBIINX YACTHYHO TUAPUPOBAHHBIE IHPHU-
JUHBI CV-150 U CV-140, IIaTOJIOTUYECKHe U3MeHe-
HUSA BCTPEYAJIUCH B 41.2 U 47.1 % cJIydyaeB COOTBET-
CTBEHHO, 4 HAJIMYHE TOJIBKO OeJ1ecCO OKPACKH IIPH
HCIIOJIb30BAHUU COEMHEHUs cv-083 — B 29.4 %
cJIy4daes.
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SAK/IIOUEHUWE

CorJiacHO HaOJIIO/IEHUAM 32 METaO0JTMIECKUMH U
IICUXOCOMATUYECKUMU U3MEHEHUsMU B X0/le KCITe-
pHUMeHTa, UMeJIa MECTO IOJIOKUTEIbHAST THHAMUKA
W3MEHEHUU B TpPYIIAax >KUBOTHBIX, ITOJIyYaBIINX
(apMaKOKOPPEKITUIO HCCIEAYEMBIMU COEIMHEHU-
SIMH CV-150 U €V-140. BaxkapIM dakTOpOM fABISAETCSA
OTCYTCTBHE CMEPTHOCTH B 3THUX rpynnax. Hekponru-
YecKre HCCIIEZOBAHUs IOJITBEPIKIAIOT TelaToIpo-
TEKTOPHYIO aKTUBHOCTh STUX COeAWMHeHWH. Bemre-
CTBO CV-083 TaKKe OKa3bIBAET II0JIOKUTETHHOE BO3-
JIeHiCTBUE Ha IMeYeHb KUBOTHOTO, OJTHAKO BBICOKAS
CMEPTHOCTh ¥ MAaKCUMAaTHHBIHN ITOKA3aTeNb IIJIOTHO-
CTH TIE€YEHU B 3TOH TIpPYIIE CTABUT IO COMHEHUE
11e71ecO00Pa3HOCTh €ro HCIIOJIb30BAHUA B KauecTBe
renaTopPOTEKTOPA IIPU CTEPOUTHOM CaXapHOM JIHa-
Oete B Oymymem. CoeIlMHEHE jen09-039 HE OKa3bl-
BaeT MOJIOXKUTEJIPHOTO BJIMSHUS HAa TEUeHUE JeKCca-
MeTa30HOBOTO caxapHOro auabera.

KoH@uIUKT HHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUHU KOH(JINKTA UHTEPECOB.
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