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PE®EPAT
= CoyeraHHOE NMPUMEHEHHE TeNaToONPOTEKTOPOB U (PUTOCOPOCHTOB B TEOPHU SIBJISI-
eTCsl IEPCIEKTUBHBIM CII0cO00M (papMakoTepanui KOMOPOUIHBIX MATOJIOTHH, TaK
KaK CO37aéT BO3MOKHOCTbH MPEACTABIICHUS NX KaK Pe3yIbTaT PACIINPEHHOTO TOHC-
Ka HanboJyiee akTyaJbHBIX (OPM NPOSBICHHS HApYIICHWH OOMEHa BEIECTB, pe-
3yNbTaThl KOTOPOTO TO3BOJIMIIN BBISBUTH OOIIHE 3aKOHOMEPHOCTH M3 Pa3BUTHUS U
COOTBETCTBEHHO OCHOBHBIE HANIPABICHUS X HUBEIUPOBAHUS.

BrIsBIEHO, UTO OCHOBHBIM NMAaTOTCHETHUECKUM TPEHJIOM SIBIAIOTCA COOM METa0OIHMUECKUX
nporeccoB B JKKT, uro cHmxkaer 3)pPeKTUBHOCTh KOPMIICHHST U O0YCIAaBIUBAET CHIKEHUE
WIN KoJIeOaHWs TMPOIYKTHBHOCTH (MM KadecTBa INPOAYKIMH), MOCIEYIOIlee HaKOIUICHHE
MPOJYKTOB HapyIIEHHBIX IPOIECCOB OOMEHA BEIIECTB 00JIQAI0MNX TOKCHUECKUMH CBOMCTBA-
MH - Pa3BHUTHE JIOKAJHHOTO CHHIPOMA 3HIOTCHHOW MHTOKCHKAIMM, HapyLICHUE IPOIIECCOB
nosioctHoro 1 cumbunoTHoro munieBapenust B J)KKT, ¢ ycuiennem amuMeHTapHON HE0CTaTOd-
HOCTH, (YHKIIMOHAJIBHOM Meperpy3Ku OpraHOB MHIIECBAPCHHS M B MEPBYIO O4Yepenb MEUYCHH,
JqucOanaHca MUKPOOHOTHI M JIOKAJBHBIX OapbepHBIX MEXaHHU3MOB, FE€HEPAIU3aIHs MaTOJIOTH-
YEeCKOro IMpoIiecca B BUJIE Pa3sBUTHUS CUCTEMHOM 3HJOTC€HHON MHTOKCHKAIINU C COOTBETCTBYIO-
el TOKCHYecKol Jienpeccueil MMMyHUTeTa, GYHKIMI OPraHOB M CHCTEM OpPraHM3Ma, B TOM
yycile HapymeHnd (pyHKIWH W pa3BUTHS MATOJOTHH TeNaToOOMINAPHON CHCTEMBbI, B BHJE CH-
CTEMHBIX METa0O0INYECKNX HapyLIEHUH ¢ BOSHUKHOBEHNEM BTOPHUYHOTO Ae(UIMTa MUTATEIb-
HBIX M OMOJIOTHYECKH aKTUBHBIX BEIECTB, HAPYIIEHUH KHCIOTHO-IIEIOYHOTr0 OaiaHca U Iuc-
TPOPHUIECKUX SIBICHUI.

OcHoOBHas 11e7Tb JAHHOM CTAaThH - HA OCHOBE aHAIN3a JIUTEPATYPHBIX HCTOYHHUKOB BBISIBUTH
MaTOT€HETHYECKHE OCHOBBI ISl COUYETAHHOTO MPUMEHEHHUS JIEKaPCTBEHHBIX NPENapaToB TPy
TeTaToNPOTEKTOPOB M (PUTOCOPOCHTOB.

Hamu Ob11 mpoBenéH MOMCK OPHUTMHANBHBIX HCCIEIOBaHWN B HaydyHBIX Oazax PubMed,
Elsevier Science (Scopus) u Clarivate Analytics (Web of Science) 3a nocnennue 20 ner s
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BBISIBJICHHUSI OCOOCHHOCTEH MPOTEKaHMs BHIIICONMCAHHBIX MPOLECCOB, TTOCIE YeTro ObLI MPOBE-
I€H (hopMann30BaHHBIN KOHTCHT-aHAIN3 HAHICHHBIX ITyOIUKaIlnii.

Jlyumee nmoHuMaHue Pa3IUYHBIX MEXAaHU3MOB, YUacCTBYIOUIMX B MATOr€HE3€ MPU Y4aCTHH
MEYCHN M KUILIEYHOH MUKPOOHOTHI, Oy/eT CrocOOCTBOBATh pa3padOTKe yIydlIeHHBIX (apma-
KOJIOTHYECKUX MOIXO0/0B K Tepanuu JaHHBIX MaTOJIOTUil.

BBEJIEHUE

CoueTaHHOE NPUMEHEHHE TenaTonpoTeK-
TOPOB U (PUTOCOPOCHTOB B TEOPHUH SIBIISICTCS
MEPCICKTHBHBIM CIIOCOOOM  (hapmMakoTepa-
MTUH KOMOPOWMIHBIX MAaTOJIOTHH, TaK KaK CO-
31aéT BO3MOXHOCTH TIPE/ICTABICHUS X Kak
pe3yIbTaT paCIIMPEHHOTO TIOMCKA Hanboee
aKTyaJbHBIX (hOPM TPOSIBICHUS HAPYIICHUH
oOMEHa BEIIECTB, pe3yabTaThl KOTOPOIO
MO3BOJIMIIM BBIIBUTH OOIIHE 3aKOHOMEPHO-
CTH U3 Pa3BUTHS U COOTBETCTBEHHO OCHOB-
HBIC HANpaBJICHUs MX HHUBEIMPOBAHUS
[1,2,3].

BrIsBIIEHO, YTO OCHOBHBIM IATOTCHETH-
YECKUM TPEHIIOM SIBILTIOTCS COOM MeTabOIH-
geckux mporeccoB B JKKT, uTto cHmkaer
3(h(HEKTHBHOCTh KOPMIICHUS ¥ 00YCIIaBIIMBA-
eT CHIKCHHME WU KOJICOAHUS MPOAYKTUBHO-
CTH (MM KauyecTBa MPOAYKIHUH), TTOCIEAYIO-
Iee HAaKOIUICHHWE TPOTYKTOB HAPYIICHHBIX
MPOIIECCOB OOMEHA BEIIECTB 00JIaNaI0IINX
TOKCHYCCKIMH CBOWMCTBAMH - Pa3BHUTHE JIO-
KaJbHOTO CHHIPOMAa JHIOTCHHOW HHTOKCH-
Kallu¥, HapyIIeHUEM IPOLIECCOB MOJIOCTHOTO
n cumbuotHoro mumeBapenuss B JXKKT, ¢
YCUJICHHEM aJMMEHTapHOW HEJ0CTaTOYHO-
cTH, (PYHKIIMOHAJIBFHON TMeperpy3ku OpraHoB
MUIICBAPEHUS U B MIEPBYIO OYepelb IECUYCHH,
JmucOananca MUKPOOHOTHI M JIOKAIBHBIX Oa-
PBEPHBIX MEXaHH3MOB, TEHEpaIU3alus Tia-
TOJIOTHYECKOTO TIPOIeCca B BHUIE PA3BUTHUS
CHUCTEMHOHN DHJOIN€HHON MHTOKCUKAIIMU C
COOTBETCTBYIOIEH TOKCUYECKON HENpeccu-
eil mMMyHHTEeTa, (QYHKIMHA OpPraHoOB M CH-
CTeM OpraHM3Ma, B TOM YHCIE HapYIICHUI
(hyHKIHMH ¥ pa3BHTHUS MATOJIIOTHUH TeraToOu-
JHAPHON CHCTEMBI, B BHJIC CHCTEMHBIX METa-
0ONMMYECKUX HAPYIICHUH ¢ BOSHUKHOBCHUEM
BTOPUYHOTO JIe(UIMTA TUTATEIBHBIX U OHO-
JIOTHYECKH aKTHBHBIX BEIIECTB, HAPYIICHUN
KHCJIOTHO-II[EJIOYHOT0 OajaHca u JucTpodu-
YecKuX sBIeHui [4,5].

OTOT MaTOTeHETHYECKHH KacKaj He TOJBKO
HMeeT KIIMHMYECKOE 3HAUYEHHE, HO U 3aIlyCKaeT
MaTO(M3HONIOr MIECKHA TOPOYHBIH KPYT MOTEHIIH-
YOI MATOreHe3 OOMEHHBIX ITaToNorHii [ 6,7,8].
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OcHOBHas 1eTb JaHHOW CTAaThH - Ha OC-
HOBE aHaJlu3a JIMUTEPaTYPHBIX HCTOYHHKOB
BBISIBUTH ATOI€HETHUYECKHE OCHOBBI JUIA
COUYETAHHOI'O MPUMEHEHMs JICKapCTBEHHBIX
IpenapaToB TPyMNN TenaToNpOTEKTOPOB U
(huToCOpPOEHTOB.

MATEPHUAJIBI U METO/IbI

Hamu 6511 ipoBeiéH MOUCK OpUTHHAIIB-
HBIX HCCJICJIOBAaHUM B Hay4HbIX 0a3ax Pub-
Med, Elsevier Science (Scopus) u Clarivate
Analytics (Web of Science) 3a mocnenuue 20
JIeT IS BRIABIICHHUSI OCOOCHHOCTEH MpOTeKa-
HUS BBIIICONHCAHHBIX IIPOIECCOB, TOCTE
gero ObUT TPOBeAEH (HOpMaNTN30BAHHBIN
KOHTCHT-aHAJIU3 HAMICHHBIX MyOINKAIUIA.
PE3YJIbTATBI HCCJIEJOBAHMUSA

Nmes mHOpMAIIIO 3aKOHOMEPHOCTSIX
Pa3BUTHA MATOJIOTHH OOMEHa BEIIECTB, Tep-
CICKTHBHBIM HATPABICHUEM SBISCTCS pPa3-
paboTka (hapMaKOIOTHIECKHX CPENICTB, OKa-
3BIBAIOIIMX BIMSHME HAa JIOMUHHMPYIOIIHE
MEXaHU3MBbl IAaTOT€HE3a: HUBEIUPOBAHME
JIOKAJBHOTO 3HAOTOKCUKO3a, HOpMaIu3aIus
MPOIIECCOB MOJIOCTHOTO U CUMOHOTHOTO ITH-
IIeBapeHust - (PUTOCOPOCHTHI, OMTUMH3AIIHS
(yHKIMH TICYCHWH C BOCCTAaHOBJICHHEM ©&
CHHTETHYCCKUX (YHKIUH, CO CHIDKCHHEM
BBIDAJKEHHOCTU  CUCTEMHOM  DHIIOT'€HHOM
WHTOKCHKAIIMU U TUCTPOPUICCKUX SIBICHHH,
HUBEJIUPOBAHUS TOKCHYECKOTO IIPECCHHTa
opraHoB u cucteMm opranusma [9,10].

HccrienoBanusi HO30JIOTHYECKOW CTPYK-
TYpBI 3200JICBAEMOCTH YKHUBOTHBIX BBISBILIIH,
4TO HamboJee IIUPOKOE PACTIPOCTPAHCHHE
nMeeT KOMOPOWIHBIN Mpo(UiIb MaTOJOTHH,
T.e., COYeTaHHe JABYX U Oolee cCaMOCTOSATENb-
HBIX O0se3Hel umu cuaapomoB [11,12,13].

[Ipu 3TOM KOMOPOUAHBIA MpodMIs TO-
MHUMO TEXHOJIOTHUECKHX (DAaKTOPOB, 3aBUCHT
0T BO3pacTa, U3UOJOTHICCKOTO COCTOSHUS
U YPOBHSI MPOAYKTHBHOCTH. OHAKO, ITOCTO-
SIHHBIM KOMITOHEHTOM €r0 SIBJISIeTCS] 00JIe3HN
oOMeHa BeIEeCTB, HUBEIUPOBAHHE KOTOPHIX
HE TOJIKO YCTpaHseT KOMOPOUIHOCTh, HO U
o0yerdaeT Te4eHHE W MOBBIMIACT HPPEKTHB-
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HOCTb JICUEHHS OCHOBHBIX 3a00JI€BaHUN MIN
CITOCOOCTBYET «CaMOBBI3IOPOBIICHIIO» [ 14,15].

[IpyunHBI BO3HUKHOBEHHUS], TaTOT€HE3 U
(OpMBI IPOSIBICHHS METa0OJIMYECKUX Hapy-
LIEHUH UMEIOT PEerHOHaJIbHbIE 0COOEHHOCTH,
YTO HCKJIIOYAEeT BO3MOXKHOCTH MPOBEICHUS
ONHOTHITHBIX MEp, OJHAKO, JeTalu3alusi
MIPUYNHO-CICACTBEHHBIX ~ MEXaHHU3MOB B
YCIIOBUSIX TIPAaKTUKN (PMHAHCOBO 3aTPATHO H
TpeOyeT yJacTus y3KOIpOQIIBHBIX CIeIHa-
mctoB. [loaToMy coxpaHsieTcs 111a0J0HHbIH
1 B OOJIBIIMHCTBE CilydaeB Majod(dexTHB-
HBIA MOJIXOJA K HOpMalIM3alluu MeTabonuye-
CKOro jgucOanaHca B OpraHU3ME KMBOTHBIX
[16].

Hayunprii mHTEpEC K MHUKPOOHOTE KH-
IIEYHUKA COBIAN C TJI00AJTBHBIM yBEINYCHH-
€M pPacHpOCTPAHEHHOCTH 3a00JIeBaHNH TIeve-
HU. MHKpOOHOTa KUILIEYHHKA, KOTOPYIO TaK-
K€ MHOT/Ia Ha3bIBAIOT ‘“HOBBIM MeTaboJHnue-
CKUM OpraHom”, TeCHEHIINM 00pa3oM CBsi3a-
Ha C MEYEHBIO MHOXKECTBOM MeTadoJye-
ckux peakuumii [17,18,19,20].

Ochb KHIIECYHUK-TICUCHb SBISIETCS CIEl-
CTBHEM TECHOTO aHaTOMO-
(YHKIIMOHAIEHOTO, JIByHAIPaBICHHOTO B3a-
HMOJICHCTBHUSA KETyJOYHO-KUIIEYHOTO TpaK-
Ta ¥ MEYCHH, NMPEXKIE BCEro uepes Mnopralb-
HOE KpOBOOOpaleHue
[21,22,23]. CumOMOTHYECKHE OTHOILICHUS
MEXAYy MHUKPOOHOTOH M TI€YEHBIO PEryIupy-
I0TCSL U CTAOMIM3UPYIOTCSl CIIOXKHOW CEThIO
B3aUMO/ICHCTBUI, KOTOPBIC BKJIIOYAIOT METa-
Oonueckre, IMMYHHBIE U HEHPOIH/IOKPHH-
HBIE TIEPEKPECTHBIC PEaKINH MEXTy HUMH
[24,25].

B nenom, noBsIIeHHas TPOHUIIAEMOCTD
KUIIEYHUKA M OaKTepualibHasl TPAHCIOKAIHs
MOTYT ITO3BOJINTH MUKPOOHBIM METa00JINTaM
JOCTHYh TIEYEHH, YTO YHApyIIHT MeTalo-
JIM3M KETYHBIX KHCIOT U Oy/eT crioco0CcTBO-
BaTh JUCMOTHJIBHOCTH KHIIEYHHKA M CH-
CTeMHOMY BocmaneHuto. boiee Toro, mpo-
1[ECC KOHBIOTAINH KEIIHBIX KUCIOT Hamps-
MYIO 3aBUCHT OT MHUKPOQJIOPHI KHIICYHHUKA
[26,27,28].

Hapymenne MukpoOnoma KHIIEUHHKA
NIPUBOJMT K JAMCOAKTEpHO3y M, B AaIbHEH-
mieM, K TIOBBIIIEHHON MPOHHIIAEMOCTH KH-
IIEYHHUKA, 9TO IO3BOJISET TPAHCIOKHUPOBATH
MHUKPOOBI 1 MUKPOOHBIE MPOAYKTHI, Ha3bIBA-
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eMble  MHKPOOHBIMM  WJIM  HaTOI'€H-
ACCOIMMPOBAHHBIMU MOJICKYJIIPDHBIMM TIaT-
TepHaMH. VIMMyHHBIE pPEIEeNnTOpPHl KIETOK
MEYCHU MOTYT WIACHTU(UIMPOBATH 3TH TIaT-
TEPHBI, KOTJIa OHU HAXOJATCSI B KPOBOOOpa-
[ICHWH, 1 OHU MOTYT TIPUBECTH K aKTHBALIUU
KacKaJloB BOCIMAJEHHUS, BBI3BIBAIOIUX Iela-
tonatuu [29].

IledeHs ke CBSI3BIBACTCS C KUIIEUHUKOM
yepe3 OWIMAapHYIO CHCTEMY W CHCTEMHBIH
KPOBOTOK, BEICBOOOXK/1as JKEITYHBIE KUCIOTHI
U CHCTEMHBIC MEIHATOpPBl BOCHANICHHS, Ta-
KHe KaK ITUTOKUHBI. A KEITYHBIC KHCIOTHI
CrocoOHBI AEWCTBOBATH HE TOJNBKO KaK arcH-
ThI, YYAaCTBYIOIIUE B CONIOOMIIM3ALMH, HO U
JIOTIOJTHUTENIBHO padoTaTh KaK CHI'HAJIbHbIC
METabOoJIUThI, KOTOPBIE MOTYT B3aMMOJICH-
CTBOBAaTh C MHUKPOOHOTOH U KICTOUYHBIMH
peuentopamu kuieyHuka [30].

[MomynAmuy KIETOK TIEYCHU, BKIIOYAs
kinetkn Kymdepa, meueHOUHBIE 3BE3qUaThIC
KJIICTKH, CHHYCOWJAIbHBIC KICTKH, OMInap-
HBIE MUTETHATBHBIC KIETKH M IelaTOLUTHI,
IKCIPECCUPYIOT BPOXKACHHBIE HMMYHHBIC
penenTopsl, U3BECTHBIE KaK PEIENTOPHI pac-
MO3HABaHUSI 00pa30B, KOTOpBIE pPEarkpyroT
Ha MTOCTOSHHBIA MPUTOK MHUKPOOHBIX JINTaH-
JIOB 13 KumieyHuka [31].

MukpobroTra KHIIEYHHKAa BKIIFOYAET
pa3HOOOpa3HEBI CIEKTP MHUKPOOPTaHU3MOB,
YYacCTBYIOIINX B METa0OINYECKIX, CHHTETH-
YECKUX M PEeryJSITOPHBIX (PYHKIHMSX, BKIIIO-
qast (pepMEeHTAIMI0 HENepeBapUBAEMBIX ITH-
IIEBBIX CyOCTpPaToB, CHHTE3 BUTAMHHOB,
METa0OJI3M JKEITIHBIX KUCIOT, PEeTyISIIUI0
nposu(epauy MUTSIAATEHBIX KICTOK FITH
MO Ty JISIITHIO BOCTIAJIUTEIHHOTO OTBe-
ta. Kuiieunass MUKpOOHOTa TakKe IMPersiT-
CTBYET KOJIOHM3AIIMU IMATOI€HOB, KOHKYpPH-
Py4 3a MUTaTeIbHBIC BEIIECTBA M MPOCTPaH-
CTBO, M, TaKUM 00pa3oM, MPEJICTABISAET CO-
0Ol TepBYIO IMHHUIO 3aIIUTHl KUIICYHOTO
Gaprepa.

BbIBO/IbI

[lonmydyeHHble B pe3ynbTaTe aHaAIW3a Hayd-
HOW JMTEpaTypsl IaHHBIE IOITBEPKAAIOT
aKTyaJbHOCTb U MEPCHEKTHBHOCTh COUCTAH-
HOTO MPAMEHECHHS JICKapCTBCHHBIX Iperapa-
TOB TPYIHII TEMATONPOTEKTOPOB U (pUTOCOP-
OCHTOB KaK MpPHU OTJCIBbHBIX IATOJOTHAX
paccMaTpUBaeMbIX OpPraHOB, TaK M KOMOP-
OMIHBIX.
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Pasmunbple HapyleHus (GYHKIHOHAIb-
HOCTH OCH «KHIICYHHK-IICUYCHB)» MPUBOIAT K
BO3HMKHOBEHHIO M TIPOIPECCHPOBAHMIO T1a-
TOJIOTHI TAHHBIX OPraHOB M OOLIMM MeTabo-
JMYECKUM HApYIICHUSIM.

Jlyuiiee MOHMMAaHHE PAa3IMYHBIX MeXxa-
HHM3MOB, YYacTBYIOIIMX B IaTOreHe3e NpPH
YYaCTHH NEYEeHH M KHUIICYHOH MHKPOOHOTHI,
Oymer cmocoOCTBOBaThH pPa3paboOTKe yiyd-
IICHHBIX (apMaKOJIOTHYECKUX IOIXOJO0B K
Tepariy JaHHBIX MaTOIOTHA.
PATHOGENETIC BASES OF THE
COMBINED USE OF DRUGS FROM
THE GROUPS OF HEPATOPROTEC-
TORS AND PHYTOSORBENTS. Ale-
khin Yu.N. — doctor of veterinary scienc-
es, chief researcher (All Russian Veteri-
nary Research Institute of Pathology,
Pharmacology and Therapy), Ponamarev
V.S., Assistant of the Department of Phar-
macology and Toxicology, Federal State
Budgetary Educational Institution of
Higher Education "SPbSUVM" (ORCID:
0000-0002- 6852-3110), Popova O.S.- PhD
of veterinary science, docent (ORCID
0000 -0002-0650-0837).

ABSTRACT

The combined use of hepatoprotectors
and phytosorbents in theory is a promising
method of pharmacotherapy of comorbid
pathologies, as it creates the possibility of
presenting them as the result of an extended
search for the most relevant forms of mani-
festation of metabolic disorders, the results
of which made it possible to identify general
patterns of development and, accordingly,
the main directions for their leveling.

It was revealed that the main pathogenet-
ic trend is the failure of metabolic processes
in the gastrointestinal tract, which reduces
the efficiency of feeding and causes a de-
crease or fluctuations in productivity (or
product quality), the subsequent accumula-
tion of products of disturbed metabolic pro-
cesses with toxic properties - the develop-
ment of a local syndrome of endogenous
intoxication, a violation of the processes of
cavitary and symbiotic digestion in the gas-
trointestinal tract, with increased alimentary
insufficiency, functional overload of the
digestive organs and primarily the liver, im-
balance of the microbiota and local barrier
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mechanisms, generalization of the patholog-
ical process in the form of the development
of systemic endogenous intoxication with
the corresponding toxic depression of im-
munity, functions of organs and body sys-
tems, including including dysfunctions and
the development of pathology of the hepato-
biliary system, in the form of systemic meta-
bolic disorders with the occurrence of a sec-
ondary deficiency of nutrients and biologi-
cally active substances, acid disorders but-
alkaline balance and dystrophic phenomena.

The main purpose of this article is, based
on the analysis of literary sources, to identi-
fy the pathogenetic basis for the combined
use of drugs from the hepatoprotector
groups and phytosorbents.

We searched for original studies in the
scientific databases PubMed, Elsevier Sci-
ence (Scopus) and Clarivate Analytics (Web
of Science) over the past 20 years to identify
the features of the above processes, after
which a formalized content analysis of the
found publications was carried out.

A better understanding of the various
mechanisms involved in pathogenesis in-
volving the liver and intestinal microbiota
will contribute to the development of im-
proved pharmacological approaches to the
treatment of these pathologies.
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