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Aunomayusn. IledeHp — OIMH M3 BaXHEWIIUX OPraHoOB OpraHU3Ma, HIParOLIMM
OCHOBOIIOJIATAIOILYI0 POJIb B PETYISALUHU PA3IMUHBIX ITPOLECCOB, CPEAU KOTOPBIX BaXKHEHILYIO POJIb
UTPalOT METa0OJIM3M, CEKpelus, ACTIOHUPOBAHUE U JETOKCUKAIUS SHAOTCHHBIX M 3K30T€HHBIX
BeUIeCTB. B cBs3u ¢ 3TUMHM QyHKUMSIMH 3a00J€BaHMsI MEUEHHU MPOIOJIKAIOT OCTABaThCS OJHOM M3
OCHOBHBIX yIp03 00II€CTBEHHOMY 3/I0POBBIO U MPEJCTABISAIOT cO00 cepbE3HyI0 MpoliieMy BO BCEM
mupe. HecMoTpst Ha orpoMHbIe JOCTHIKEHHSI COBPEMEHHOW METUIMHBI, HE CYIECTBYET aOCOIOTHO
3¢ EeKTUBHBIX MPENapaToB, CTUMYIUPYIOIIUX QYHKIINIO IEYEHH, 00€CIIEYNBAIOLINX MTOJIHYIO 3aIlUTY
OpraHa WM CIOCOOCTBYIOIIMX pEereHepanyy IMeYEHOYHBIX KJIETOK. B CBA3M ¢ 3TMM aKTHBHO
U3Yy4yaroTCs rernaTonpoTeKTOpHbIE MpenapaThl, UMEIOIINe MOTEHIMA ISl BOCCTAHOBJIEHUS PaOOThI
MeYeH M 3aluThl  rematonuToB. OO030p BKIIOYAET IIUPOKUH CHEKTP COBPEMEHHBIX
rernaronpoTeKTOpOB U AHTUXOJECTaTUYECKUX  CpPEACTB, TaKUX Kak  N-alleTHIIUCTEHH,
DIUIUPPU3UHOBAS KHCJIOTA, nonueHpochaTHIMIXOIHH, OULIMKIION, CUJIMMapHH,
YPCOIE30KCUXO0JIEBasl KHUCIIOTA, S-aJleHO3WIMETHOHUH M XOJIECTHpaMuH. Takke paccMOTpEHBI
NEePCIEKTUBHBIC IPUPOHBIE COSTMHEHUS — (DIaBOHOUIBI, TIOIUCAXAPH/IBI, aJTKAJIOHU/Ibl, CATOHUHBI
U JIMTHaHbI, MOKAa3bIBAIOLINE AHTHOKCUIAHTHYIO, MPOTHBOBOCIAIUTENbHYI0 U TeMaTo3allUuTHYIO
aKTUBHOCTb. [IpeacTaBieHbl WTOTM KIMHUYECKMX H OSKCIEPUMEHTAJbHBIX HCCIIEAO0BaHUH,
MOJTYEPKHUBAIOIINE PE3YIBTATUBHOCTh pPsAZia BELIECTB U MOTPEOHOCTh JAbHEHIINX KauyeCTBEHHBIX
UCCIIENOBAHNUMN JUIsl BHEAPEHUS UX B KIIMHUYECKYIO MIPAKTUKY.
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Abstract. The liver is one of the most vital organs of the human body, playing a fundamental
role in regulating numerous physiological processes, including metabolism, secretion, storage, and
detoxification of endogenous and exogenous substances. Due to these essential functions, liver
diseases remain a major public health concern and a significant global medical problem. Despite
substantial advances in modern medicine, no fully effective pharmacological agents currently exist
that can reliably stimulate liver function, provide complete organ protection, or promote full
regeneration of hepatocytes. Consequently, hepatoprotective agents with the potential to restore liver
function and protect hepatocytes are being actively studied. This review encompasses a wide range
of modern hepatoprotective and anticholestatic agents, including N-acetylcysteine, glycyrrhizic acid,
polyene phosphatidylcholine, bicyclol, silymarin, ursodeoxycholic acid, S-adenosylmethionine, and
cholestyramine. Promising natural compounds — flavonoids, polysaccharides, alkaloids, saponins,
and lignans — which demonstrate antioxidant, anti-inflammatory, and hepatoprotective activity, are
also discussed. The review summarizes findings from clinical and experimental studies, highlighting
the efficacy of several substances and emphasizing the need for further high-quality research before
their widespread implementation in clinical practice.

Kniouesvie cnosa: renatonuThl, eYeHb, FeMaTopOTEKTOPhI, META0O0IU3M, PEICTITOPHI.
Keywords: hepatocytes, liver, hepatoprotectors, metabolism, receptors.

[Tedyenp — oaMH U3 BaXKHEUITUX OpraHoB opranuzMa. OHa UrpaeT O0CHOBOIIOIATAIOIIYIO POJIb B
PEryIsuU Pa3IUYHBIX (U3MOIOTUYECKUX MPOIECCOB, a € AeSITeNbHOCTh CBSI3aHa C PA3IUYHBIMU
KU3HEHHO BaKHBIMM (QYHKUMSMH, TaKUMH Kak OOMEH BEIIECTB, CEKpelus W HakoruieHue. Eé
CIOCOOHOCTh 00E3BPEKHUBATh SHAOICHHBIE W OK30I€HHBIC BEIIECTBA OPraHU3MOB, a TaKKe
CUHTE3UPOBaTh MOJIE3HBIE BEILIECTBA, U3YyYaeTCs MHOIMMU UccienoBaTessiMu ¢ 1970-x ronos [1-4].

[leyenp Takke yyacTByeT B OMOXMMHYECKUX MpoOIleccax pocTa, oOecledeHus OpraHu3Ma
MUTATEeIbHBIMU BEIIECTBAMH, BBIPAOOTKH SHEPruu, METa0O0IM3ME U CUHTE3€ Pa3IMYHbIX BELECTB.
Kpome Toro, ona yuactsyer B MeTaOoJM3Me YIJIEBOJOB U KMPOB, CEKPELUU JKEIUU U XPaHEHUU
BUTaMHUHOB [5].

N3-3a Bcex 3THX QyHKIMI 3a001€BaHuUs [TEUEHH MTPOIOJIKAIOT OCTABaThCs OTHOM U3 OCHOBHBIX
yIrpo3 o0IIEeCTBEHHOMY 3/I0POBBIO U IPEACTABIIAIOT 000l mpobieMy Bo BceM Mupe [6].

3a0osieBaHNE MEYEHU — 3TO TEPMHUH, KOTOPBIH 0003HAYaeT MOBPEKICHUE KIIETOK, TKAHEH,
CTPYKTYpBl WM (DYHKLIMHU TEYEHH, U ITO MOBPEXKICHHE MOXKET ObITh BBI3BAHO OMOJIOTHMUECKUMHU
¢dakTopamu (OakTepuu, BUPYChl W Mapa3uThl) U ayTOUMMYHHBIMH 3a00JIEBaHUSAMHM (MMMYHHBIN
TeraTuT, MePBUYHbINA OMIMAPHBIA IIUPPO3), a TAKXKE JIEHCTBUEM PA3IUYHbIX XUMUUYECKHUX BEILECTB,
TaKUX KaK HEKOTOpBIE JIeKapcTBa (BbICOKKE 103bI maparietamornia (PCM) u npotuBotyOepKye3HbIe
mpemnaparsl), TOKCHYHbIE coeluHeHHs (4yeTblpexxyopuctsiii yrnepon (CCl4), Tuoaneramun,
mumetunauTpo3amu (DMN), D-ranakrozamun/nunononucaxapun (GalN/LPS), u, HecomHeHHO,
Ype3MepHbIM yroTpediaeHueM ankorons [7-9].

HecMoTpss Ha orpoMHBIE JOCTHXKEHHUSI COBPEMEHHONW MEAMIIMHBI, HE CYIIECTBYET aOCOIIOTHO
3¢ EeKTUBHBIX MPENapaToB, CTUMYIUPYIOIINX PYHKIHUIO IEYEHH, 00eCIIeYNBAIOIINX MTOJIHYIO 3allIUTy
OpraHa MJH CIIOCOOCTBYIOIIMX pereHepalny Ne4eHouHbIX KieTok [10].

Ilens wuccnenoBaHMs: NMPOAHAIU3UPOBATH COBPEMEHHBIE JAHHBIE HAy4YHOW JIMTEpaTypbl O
MEXaHHU3Max JeHUCTBUS, KIMHHYECKOM 3((EKTUBHOCTH M OE€30MacHOCTH TeNaToNpOTEeKTOPOB U
COITyTCTBYIOLIUX MpenapaToB A 3p(GEeKTUBHON CTUMYIISLUU eYEHOYHON pereHepauu.

Hacrosiee ncciienoBanue BbINOJIHEHO B ¢opmare 0630pa HayuHoM aureparypbl. [louck u
aHanu3 MyOIMKalui MPOBOAMIICS B IEPUOJ] ¢ SsHBaps 1o aBryct 2025 roxa.
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I'emaronpoTrekTopHble MpenapaThl — 3TO Mpenaparkl, ClIOCOOHBIE yIydlarh (PyHKIUIO TEYESHH,
CHOCOOCTBOBATh pereHepaluy KJIETOK MEeUYeHU W/WIHM YCUIIMBATh JETOKCUKAIUIO rnedeHu. EquHoro
MOHUMAaHMS UX KJIacCu(UKAIIMK HE CYIIECTBYET. B 3aBUCMMOCTH OT MeXaHH3Ma ACUCTBUS UX MOKHO
YCIOBHO pa3feiuTh Ha Mpenaparbl JUisl JE€TOKCHKAllMM, I[POTUBOBOCHIAIUTENIBHBIE MPENaparsl,
CpeICTBa ISl 3aIlIUThl MEMOpaH renaroluTOB, aHTUOKCUIAHTHBIE U JpyTUe Mpenaparsbl.

N-ayemunyucmeun u enymamuon. N-anerunucten (NAC) sBusercs N-aleTUIMPOBAaHHBIM
npou3BogHbiM L-nuctenna (L-Cys) u mpemmectBeHHukoMm riaytatnoHa (GSH) wm  obGmamaer
(hapmakomorndeckuMu dPPEKTaMu AHTUOKCUAAHTHOTO, TPOTHBOBOCIIATTUTEIILHOTO, PACIITUPSIFOIIETO
MHKPOCOCY/IbI U 3amuinaromero mojaekynst JJHK [11].

B HaGmioparenbHOM HcclieoBaHUU M3 DAMHOypra ObLIO 3asBIE€HO, YTO BHYTPUBEHHBIM N-
AlleTWILHUCTENH CTONb XK€ 3(P(EKTHBEH, KaK IUCTEAMUH M METHOHUH, U HE HMMEET MOOOYHBIX
sapdexroB. C Tex mop N-aleTWINUCTEHH ObUI MPUHAT B Ka4eCTBE aHTHAOTA MPHU IMEPEIO3UPOBKE
aneraMmuaoena (APAP) kak BHYTpUBEHHO, Tak W mepopanbHo. Kpome Toro, N-aneTwimucTenH
TaK)K€ MOXET NPUMEHATHCS MPU TMOBPEXKJECHUU IEYCHH, BBI3BAHHOM JPYTHMMH Ipernaparamu. B
uccnenopannu Chiew A. L., Gluud C., Brok J., Buckley N. A. «Interventions for paracetamol
(acetaminophen) overdose», N-alleTHIIIUCTENH BMECTE C MPEIHU3OJIOHOM IPHU KCIIOIB30BAHUN B
CIIy4asixX TSHKEJIOTO UAMOCUHKPAa3HUECKOTo JIeKapCcTBEHHOTO nopaskeHuu nedenu (JIIIT), Bpi3BaHHOTO
bynupTHHOM (LIEHTPaTbHOACHCTBYIONIMM HEOMUOUIHBIM aHAIBIETHKOM), TOKa3aJl 3HAYUTEIbHOE
yayuuieare AJIT, ACT u MHO B teueHue ByX HeJelb IO CPAaBHEHUIO C TEMHU, KTO HeE jeumiics N-
aneTuiIucTenHoMm [ 12].

Kpowme toro, coobmiaercs, 4to N-alleTUIIUCTEHH MMOJIE€3€H Al MHTMOUTOPOB TUPO3UHKUHA3HI
U OCTPOTO MOBPEKIEHUS MEUYEHHU, BBI3BAaHHOTO HOopduiokcarmHoM. Kak moka3zaHo B MPOCIIEKTUBHOM
KOHTPOJIMPYEMOM HCCJIEIOBAHUM AMEPUKAHCKOW MCCIEA0BATENBCKOM TPYIIbI OCTPO NEYEHOYHOM
HepocratouHocty (OITH), koTopoe nmpoBoanoch B 24 MEIUIIMHCKUX LIEHTPax B TeueHue 8 nery 173
nanueHToB ¢ OIIH, Bb3BaHHON He-N-aneTui-napa-aMuHOPEHOIOM, N-aleTHIIHCTEHH MOXKET
yAYYIIUTH BBDKUBAEMOCTD MAllMEHTOB, KOTOPbIe HAXOAUIUCH Ha panHel ctaauu OITH, cBs3anHO#M ¢
JIIII, n He moABepraiuch TpaHCIJIAHTALMK redeHu [13].

XOTsl aHalu3 JIOTUCTUYECKOM pErpeccud B HUX HCCIEIOBAaHUM HE TMOKa3al 3HAaYMMbIX
pe3yJbTaToB, MCMOJIb30BaHWE N-alleTUIIMCTENHA, MO-BHIMMOMY, OBUIO CBSI3aHO C YyIy4IIEHHEM
BBDKMBAeMOCTH 0e3 TpaHcIuianTanuu [ 14].

Opnako paHIOMHU3UPOBAHHOE KOHTPOJIHpPyeMoOe HcciieqoBaHue JiedeHust jaereit ¢ OIIH,
BBI3BaHHOI He-N-aleTni-napa-aMuHOPEHOI0M, HE TOATBEPIUIIO TEPAIEBTUYECKYIO POib N-aleTui-
napa-aMHHO(EHOJIOM, T03ToMY N-aleTui-napa-aMUHO(PEHOIOM HE PEKOMEHIyeTcs Ui JIeYeHUs
nereit ¢ OITH, Be13BanHOM He-AllAIl-npenapatamu, ocobeHHo aereit muaame 2 ner [15].

Hpyrumu cioBamu, N-aneTui-napa-aMUHO(EHOIOM ObUT pEKOMEHJOBAH JUIsl IPUMEHEHUS Y
nanuenToB ¢ panHeit OITH, Ho He ObuT pekoMeH10BaH AeTsM [16].

I nuyuppuszunoeoti kucroma. IMULMPPU3UHOBAS KHUCIIOTa, W3BJIEKaeMasi U3 KOPHEH pacTeHus
Glycyrrhiza glabra, mpencraBnsier co0ol TPUTEPIIEHOMAHOE COENMHEHHUE, TaKKE M3BECTHOE Kak
DIMLIMPPU3UH H3-32 CBOETO CIagKoro BKyca. OHa THAPOIM3yeTcs in Vivo DIIOKYPOHHAa30i 10
ITIIOKYPOHOBOW W ITIMIMPPU3UHOBOM KHUCIOT. B Hacrosimee BpeMs mpenaparsl INIMIUPPU3UHOBOU
KHCIIOTBI IIHUPOKO Hcnonb3ytoTes A jgedenus JIIIII B kMHUYECKUX YCIOBHSX MO BCEMY MHUPY, B
OCHOBHOM B BH/I€ Ta0JIETOK CIIOKHOTO TIHIIUPPU3NHA, U30TUIUppu3uHaT Maraus (MglG) u npyrux
npemnapatoB. OHa UrpaeT aHTUOKCUJAHTHYIO, TPOTHBOBOCIAIUTENbHYIO U TOPMOHOIOI00HYIO POJIb
B JieueHun JIIIII m 3ammmiaer neyeHb OT BOCHAIMTENBLHOrO MoBpexaeHus. B Kwurae mposenu
MHOTOIIEHTPOBOE,  PAaHIOMHU3MPOBAHHOE  HCCJIEOBaHHE, O  MOJOXHUTEIbHOM  BIMSHUU
M3OTIIMIMPPU3MHAT MAarHus TpH JIGYEHUM XpoHHuYeckoro 3aboneBanust mnedenu (X3II) c
noBblIeHHBIM ypoBHEM AJIT cpenu 412 nauuenros, Bxmrouas JIIII [17].
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Pesynprarhl mokazaiu, 4TO W3OMIHULMPPU3IUHAT MArHUS MOXKET 3HAUYUTEIBHO CHU3UTH YPOBHU
AJIT u ACT y nanueHToB, a o0mui 3¢¢deKTuBHbII ypoBeHb ObLI BBICOKUM (72,22%, 73,53%).
Mexay TeM, He ObUIO SIBHOTO PELUANBA ITOCIIE OTMEHBI, 8 YaCTOTa NOOOYHBIX peakluii Obljia HU3KOU
(1,85%, 1,18%). B 2015 rony nzormuuuppu3nHaT Maraus Obl1 0100peH YIpaBiIeHHEM 110 KOHTPOIIIO
3a npoxyktamu M JekapctBamu Kwurtas (CFDA) mnsa neuenus octporo JIIIII, Brimrouas momenu
OCTPOTO renaToLesUTIONIIPHOTO MOBPEXKICHUS U CMEIIAaHHOTO OBPEXKICHUS NIEUEHU CO 3HAUUTEIbHO
MOBBIIIEHHBIM ypOBHEM cbiBoporouHoi AJIT. 3arem mnpoBenu paHIOMHM3UPOBAHHOE, [BOMHOE
CJIENIOE, MHOT'0JJ030BOE, KOHTPOJIMPYEMOE aKTUBHBIM IIPENAapaToM, MHOTOLIEHTPOBOE MCCIIEI0BAaHUE
II ¢a3ser ¢ yuwactuem 174 manweHTOB I OICHKH Oe3omacHOCTH W A(d(eKTUBHOCTH
M30MTMLIMPPU3MHAT MarHusi MO CPAaBHEHHUIO C TUONPOHHHOM, cTaHAapTHOW Tepanueit mia JIIIIT B
Kurae, neiictBue koToporo 0bu10 aHagorudHo N-ameruimucrenna [17].

bbu10 nokazaHo, YTO Kak HM3Kas, TaK U BBICOKAs 103a M3OIVIMLIMPPU3UHATA MarHus CHUKaJIU
ypoBenb AJIT pgaxe Ha paHHEW cTaauu BBEIECHHS HcciemyeMmoro mnpemnapara. [lo cpaBHeHHIo ¢
tronpoHuHoM (61,02%), nonu Hopmanuzauuu AJIT Ha 4-if Henene ObLTN 3HAYUTEIBHO OOJIbINE MTPH
HU3KOM J103€¢ m3ommuuppuznnara Mmaruus (84,75%) u BBICOKOW J103€ M3OTIIMIIMPPU3UHATA MATHUS
(85,71%) coorBercTBeHHO [18].

[Tpwu 111 daze kIMHUYECKOTO HCCIEIOBAaHUS U30MTHIIMPPU3NHATA MATHUS TP JICUEHUU OCTPOTO
JIEKapPCTBEHHOTO MOPaKEHUS TIEYEHH, BBI3BAHHOTO NMPOTHUBOOITYXOJIEBBIMHU IpernapaTtamu [19].

B o6mei cnoxHoctn 55 maumeHtoB ¢ mnpotuBoomyxosieBbiM JIIIII momywanu nedeHue
M30MIMLMPPU3MHATOM MarHusi MJIM THOIIPOHUHOM B T€UEHHUE 2 HE/eNb COOTBETCTBEHHO. Pe3ynbraThl
MoKasajau, 4yTo mocie | Hemenu sedeHHs oOOmMMKA TmoKa3aTenb A(PGEKTUBHOCTH B TPYIIIE
M30MIHIMPPU3NHATA MAarHUS ObLI 3HAUYUTENBHO BBIIIE, YEM B IPYIIE MOJOKHUTEIBHOTO KOHTPOJIS.
[Tocne 2 Henenw neyenus nokaszareinb HopMmanuzauuu AJIT u ACT B rpynne uzonivuuppusuHaTa
Marausi ObUl 3HAYUTEJBHO BBILIE, YEM B IPYIIE THOIPOHMHA, OAHAKO YPOBEHb OUIMpYyOHHA He
orMeuancs. CTaTUCTUYECKH 3HAYUMOW Pa3HUIBI B 4YacTOTE MOOOYHBIX PEAKIUN MEXIy AByMs
rpynmnamMu He HabIroaIoch.

THonuengocgpamuounxonun. Ilomuerndocdarummixonun ouumaercs U3 GochOoTUIHI0B,
KOTOpbIE H3BJIEKAIOTCA U3 coeBbIX 0000B. CoctaBias okono 52%, nuanuindoc@oaunuIxoinH
(DLPC) siBnsieTcss OCHOBHBIM aKTHBHBIM UHTpeAreHToM [20].

OH MoxeT obecrneduTh IHAOTEHHbIE (HOCHOTUMUIBI 111 BOCCTAHOBIEHHS MOBPEKICHHBIX
MeMOpaH KJIETOK M OpraHeil Me4YeHH, YTOObl BOCCTAHOBUTH (PYHKIIHIO MeMOpaHbl M TOBBICUTh
TEKy4eCThb M CTAaOMJIBHOCTH KJIETOYHOW MeMOpaHbI, YTO 3allUIIaeT OT 3a00JeBaHUN IE€YECHH,
BbI3BaHHBIX PA3JIMYHBIMU (hakTopamu [21].

Yacrora peunausos AJIT npu nedenun noiauenpocharnaunxonraom npu JIIII 6su1a Takoit
ke, Kak M wuzonmuuppusuHaroM warHus (34,97%), nocpeAcTBOM IOBTOPHOTO —aHalu3a
OJTHOLIEHTPOBOI'O PETPOCHEKTUBHOTO KOTOPTHOIO HccienoBaHus. OIHOIEHTPOBOE KIMHHUYECKOE
UCClIeIoOBaHME C YyvyacTheM 78 malMeHToB ¢ mpoTuBoTyOepkynesnbiM JIIIIT mokazano, dro
noiaueH(ochaTUIMIXOINH  3HAYUTENBHO TIOBBIIAET ypOBHM rem-okcureHassl-1 (I'O-1) u
cynepokcugaucmyTtassl (COIl) B CBIBOPOTKE KpPOBH M, TakuM OOpa3oM, CHIDKAeT peakluu
OKHCIUTENBHOTO cTpecca [21].

Bonee Toro, nonuendochaTuaANIKOINH YaCTO UCIOI30BAJICA B KAYECTBE KOHTPOJIBHOIO WU
KOMOMHHPOBAHHOI'O Ipernapara BO MHOTUX KIMHHuYeckux uccinenoBanusax JIIIII, memoncTpupys
HaexHYyI0 3¢ pexTruBHOCT B Jeyenuu JIIII. Xota 1o cux nop noiareH(ochaTuIuIX0IuH LHUPOKO
MIPUMEHSIETCSI B HEKOTOPBIX CTpaHaX, OH MMEET MOTEHUIUAJIbHYI0 KIMHHUYECKYI0 LEHHOCTh U, Kak
oXuaaercs, OyIeT n3ydarbcsi B 60jiee KaueCTBEHHbBIX KIIMHUYECKUX UCCIIeIOBAaHUIX B OyIyIEM.
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buyuxnon. butukion (4, 40-numerokcu-5, 6, 50, 60-mumeTmeHIUOKCH-2, 20-1KapOOKCHIaT
Oudenunn) sBnaseTcs MEepBbIM HOBBIM XMMMUYECKUM IIPENapaTtoM, HE3aBUCHMO pa3padOTaHHBIM U
HCIIOJIb3YyEMbIM JUIsI JICUCHUS! BOCTIAJIUTEIHLHOTO MOPaKeHUs 1ieueHu [22].

OH OB PEKOMEHI0BaH KIMHUYECKMMH PEKOMEHIALMSIMH POCCUICKUX Bpadeu JUIsl JIEUEHMS
JIIII. Ero dQapmakosorudeckass akTHUBHOCTb B OCHOBHOM 3aK/IIOYaeTcs B HMHIMOMpPOBaHUU
akcripeccun U aktuBHOCTH NF-xB, IL-1B, IL-18, TNF-0, TGF-f1 u npyrux BocCHaauTeIbHBIX
PEryIsITOpHBIX (haKTOPOB, BHI3BAHHBIX OBPEKICHUEM ITEUEHH, A TAKKE MPOTYKIIMH aKTUBHBIX (POpM
kucnopona (ROS) u okcuma azora (NO), 4To CHIKAaeT MOTpPEOJICHHE aHTUOKCHAAHTOB. MHOTHE
KJIMHUYECKUE UCCIIEOBAHUS MOKAa3aJIM, YTO OULMKIION MPOJEMOHCTPUPOBAT XOPOLIUI 3alllUTHBIN
3 eKT Ha MeYeHb BO BPEMsI OCTPBIX M XPOHUUYECKUX MTOPAKEHHUH [TeUeHH, BBI3BAaHHBIX Pa3IM4YHbIMU
XUMHUUYECKUMH s11aMH, CIMPTAaMH U IpyTMMHM areHtamu [23, 25].

Haitnuonr B. m ap. mpoBenu MHOTOLUEHTPOBOE M PaHIOMU3UPOBAHHOE KOHTPOJIUPYEMOE
uccienoBaHue 168 manueHToB, 4TOOBl U3y4UTh PPEKTUBHOCTh M 0€30IACHOCTH MEPOPATBLHOIO
OMLMKIIONA B CPaBHEHUU C MNONUEHPOCHATUAUIXOIMHOM IPU JICUCHUHM IOPAXKEHUs IE€UYEHH,
BbI3BaHHOTO craruHami. [locne 2 u 4 nenens neuenus carkenne AJIT B rpymnme Ounukiona (25 mr
TpH pa3a B JIeHb) ObUIO 3HAYMTEIHHO BBIIIE, YeM B TpyImie noimeHdocharuamixonuta (456 Mr tpu
pasa B JIeHb), U HE ObLJIO 3HAUUTEJIbHON PA3HUIBl B YACTOTE€ NMOOOYHBIX PEAKLUN MEXAY IBYMs
rpymnmamu [24].

Tak uccrnenoBanme, npoenéunoe Li F., monrBepxmaer, yto OMIUKION >PQPEKTHBEH TpU
nporuBoHeliponaruueckom JIIIT u nporusoncopuarnueckom JIIII [26].

JUis TmpeaocTaBlieHUsl JIOCTATOYHBIX J0KA3aTelIbCTB €ro 3(PQEeKTHUBHOCTH HEOOXOIUMBI
JOTIOJIHUTENbHbBIE KIIMHUYECKHUE UCCIIEOBAHHUS.

Cunumapun. CunuMapuH — 3TO (JIaBOHOUJ, BIIEPBBIE BbI/IETIEHHBIN B 1968 rony u3 skcTpakra
CEeMSIH PacTOPOIIIIN MATHUCTON, KOTOPBIA B OCHOBHOM IPEICTABISET COOOW cMech (hIaBOHOJIOB,
MOJYYEHHBIX M3 JIMTHUHA, BKJIOYasi CUIMOUH, CUIMAMAHUH, CHIIMXPUCTUH U U30CHIIMOUH, IpUYEM
CUJIMOUH sIBIIETCS Hanbosiee akTUBHBIM KOMIIOHEHTOM [27].

Takue npenapaTsl MOTYT NOJAEPKHUBATh TEKyUY€CTh MEMOpaHbl KJIETOK MEUYEHU MOCPEICTBOM
MIPOTUBOJEHCTBUS TMEPEKUCHOMY OKHCJICHHIO JIMIUAOB M MOBBIIIATH YCTOMYMBOCTH MEMOpPAHBI
KJICTOK TEYEHU K PA3JIMYHbIM (PaKTOpaM MOBPEKACHUS, 3alUIIAs TEM CaMbIM OT JEKapCTBEHHO-
MHIYLHUPOBAHHOTO NopaxeHus nedeHu. Knunndeckue nanHsle 2000 ManueHTOB C MOpPaXCHHEM
MI€YEHHU, BbI3BAaHHBIM IMOraHkoi 3a 20 jeT, 1 OOHAPYKWIM, YTO CHJIMMApUH MOXKET 3HAUUTEIbHO
CHU3UTh YPOBEHb CMEPTHOCTH IMALMEHTOB C OTpaBiIeHHEM norankoil (5,8%), B To BpeMs Kak y Tex,
KTO HE MCIOJb30BaJl CUJIMMapHH, oH gocturai 14,1% [28].

Kpome TOro, naHHoe uccieZjloOBaHHE MOATBEPXKAAET, YTO PAHHEE HA3HAUEHUE CUIMMapuHa
MOJKET YJIYUIIUTh KIMHUYECKUN UCXOJ] Y AETel ¢ OTpaBlieHueM noraHkoi [28].

[Tomumo neyeHus: mopaxxeHusi NeYeHU, BbI3BAHHOIO TOKCHUECKHMH BEIIECTBAMHU, YTO Oojiee
BaXHO, CYILECTBYIOT TaKXe KIMHMYECKHE HCCIIENOBAaHUS YKa3bIBAIOUIME HA €r0 MOTEHLUaJ I
neuyenus JIIIII. Tak Mapxxamu M. u ap. uzyyanu 3pQeKTUBHOCTb U MEPEHOCUMOCTh CHIIMMapuHa U
ypcone3okcuxoneBoid  kucinotel (YAXK) rmnpu rumeprpaHcamMHHa3eMuHu, BbI3BaHHOH 46
MIPOTUBOCYIOPO’KHBIMHU TpenapaTamu [29].

Pesynprarel nokaszanu, yto nocie 1 Mecsna jgedeHus cuaumapuHoM usmeHeHust AJIT Obun
3HAUMTENbHO Jyyte, yeM B rpynie Y[XK, 6e3 oueBuaHbIX T0O0YHBIX 3(p(hEeKTOB 1 UTO CUITMOUH caM
no cebe ymyumaer QyHkiuio nedeHu y nauueHtoB ¢ JIIII. OgHako B TO ke BpeMsi HEKOTOpBIE
WCCIIEIOBAHMSI CTaBST IOJ] COMHEHHE €ro TeparneBTuuyeckyto 3ddexruBHocts. Tak B Mpane Obuio
MIPOBEJICHO PaHJIOMU3UPOBAHHOE JBOMHOE CJIENO€ KIWHUYECKOE HCCIIEOBaHNEe, B KOTOPOM
y4acTBOBAJIO 55 cilydaeB MMOpPaKEHUs IEYSHH, BHI3BAHHOTO MPOTUBOTYOEpKYI€3HBIMU IIpenapaTaMu
[29].
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HccnenoBanue Kacaaoch TSXKECTH MOPAXKEHUs MEYEHU, MPOJODKUTEIIBHOCTH, HEOOXOIUMON
JUTs HopMaju3anuk (YHKIIUU TIeYeHH, MpeObiBaHUEe B OosibHMIIE M MoOouHbIe 3(dekThl. 1o ero
UTOraM CTaTUCTHYECKU 3HAYMMOM Pa3HUIIBI M1y TPyIIIaMy CHIMMapHHA U I1ae0o MoaydeHo He
6bu10. CHITMMapHH SIBIISIETCS O€30MIACHBIM PACTUTENBHBIM JIEKAPCTBEHHBIM CPEIACTBOM, OTHAKO OH HE
3 PEeKTUBEH NPHU JIEYEHUH IreNaTOTOKCHYHOCTH IPOTUBOTYOEPKYIE3HBIX ITPENapaToB.

Anumuxonecmamuueckue npenapamsi. Co0o0IIATOCE O TOM, YTO MHOTHE JIEKAPCTBEHHbIE
IIpenaparbl BbI3bIBAIOT IIOBPEXKJIEHUE JKEIYHBIX IPOTOKOB, KOTOPOE B OCHOBHOM 3aTparuBacT
KETYHBIA  SMUTEIMM  MEXJIOJIBKOBBIX IPOTOKOB, BBI3bIBas  BOCHAIMUTEIBHYIO  PEaKLHUIO,
HalpaBIEHHYI0O Ha XOJAHIMOLMTHI. XOJECTaTUYECKOE M CMELIAaHHOE XOJeCTaTUYeCKoe U
renaTole/UIIOJSIPHOE  MOBPEXJICHUE SBISIIOTCA JBYMs HaumOosee TsDKeJIbIMU —IPOSIBICHUSIMU
JIEKapCTBEHHO-UHAYLIMpoBaHHOro 3a0oneBanusi nedeHu (JIM3II). IlosBnsercs Bce Ooblie
JI0Ka3aTeJIbCTB TOTO, YTO JIEKAPCTBEHHBIE NPENApaThl, BBIACISAEMbIE [IEUEHBIO B JKEIUb, SIBJISIOTCS
OCHOBHBIMM  KaHJIWJATaMM Ha DPAa3BUTHE  XOJECTaTUYECKOro  3a00JeBaHUSA  IEUEHH Yy
IPEPACHONOKEHHbIX MalMeHTOB. MHOrue mnpenaparbl HaleleHbl Ha OWIMapHbBI snuUTeNnuil U
MPUBOJAT K «JIEKAPCTBEHHOH XOJAHTMOMATUUY» U «CHUHJIPOMY MCYE3AIOLIUX KEIYHBIX MPOTOKOB
(VBDS), xapakTepu3sytouiemMmycs noTepei xKearqHblXx IpoTokoB >50% 13-3a BOCHANUTEIbHON peakliuu
Y HEKPO3a 3IUTEUS BHYTPUAOIBKOBBIX KEIYHBIX POTOKOB [30].

B GonblInMHCTBE ciy4aeB JIEKapCTBEHHOI'O X0J€CTa3a pa3peliaeTcsi ¢ OTMEHON BBI3bIBAIOLIETO
€ro JIeKapcTBa U HE Pa3BUBAETCS XpOHUUECKOe 3a0oiyieBaHuE nedeHu. OHAaKO MEepPCUCTUPYIOIUI
X0JIeCTa3 U UNepOMmIMpyOMHEMHUSI IPUBOAAT K XPOHUYECKOMY XOJIECTA3y WM LUPPO3Y, UTO YacTo
yKa3blBaeT Ha IUJIOXOW NpOrHo3. B cBs3u ¢ 3TuM OHOICUS TEYEHM OCOOEHHO BaXKHA s
muddepeHnanbHON JUarHOCTUKY U JIGYEHUS JISKapCTBEHHOT0 XojecTas3a. Takum oO6pa3oM, JeueHue
XO0JIECTa3a UM TTOBPEXKICHUS JKETYHBIX MPOTOKOB 0COOEHHO BaxHO npu jeuenuun JIIIIT [31].

Ypcooesokcuxonesas «ucnoma. YAXK, npupomnas ruapodunbHas >KeTYHAS KHCIOTA,
OCHOBHBIM MEXaHU3MOM JICHCTBUS KOTOPOHl SBISETCS CHU)KEHUE HHAEKCA HACBILICHUS JKEJIYH
XOJIECTEPUHOM M IOJABJICHHE BCACBIBAHUS XOJIECTEpPUHA B KHILEUHUKE, 00IafaeT pazIudyHbIMU
rernaTronpoTeKTOPHBIMU CBOMCTBAMM, TaKMMHU KaK 3allUTHOE — Ha KIETKH, AHTHUAIONTO3HOE,
MMMYHOMOJYJIMPYIOIIee U KETYETOHHOE JeicTBHE. DTO €IMHCTBEHHBIN INpemnapar, 0J100peHHbIN
FDA nns neyenus nepBuuHoro ounmrapHoro xonanruta (I1bX), n oH Takxke yCHemHo nIpuMeHsIICS
IPU Pa3IUYHBIX XOJIECTaTUYEeCKUX 3abosieBaHMsIX TIedeHu. B pykoBoactBax EBpomnelickoit
accormaruu 1o uzydenuto neueHu (EASL) u Aznarcko-TUX00KeaHCKON accoIMaliuy 1Mo U3y4eHuo
nedeHn (APASL) yxazano, 4yro oH mmupoko ucnonsdyercs npu JIIII c xomecrasom, XoTs
KIMHUYECKUX JOKa3aTebCTB IIOKa HEJAOCTaTOYHO, a TepamneBTU4Yeckuil »ddexr Tpedyer
nanbHeumero uzydenus [32, 33].

Mzyuanace remarompotektopHas dsddexkruBHocTh YIXK y manumentoB ¢ JIIII,
MH(QULIMPOBAHHBIX TYOEpKyJI€30M MM HETyOepKyne3HbIMU MukoOakrepusiMu [34]. PesynsraTsl
MoKa3alld, YTO y BcexX MaiueHTtoB, nomydaBmux YJXK, nHaOmomanoch peHTIEHONOTHYECKOE U
KIMHUYECKOe yinydieHue 6e3 modounsix a¢ddekros. PerpocnekTuBHo nokasano, yro Y/IXK moxer
YCKOPUTH BOCCTAHOBJIEHHE OO OMnupyOuH, npsMoil OmnupyOuH, skemuHor kuciotel U [TT y
nanueHToB co cpenHeil u Tspkenon JIIII, mpu stom Tpebyercs HempepbIBHOE JIEUEHHE B TECUECHUE
6onee 2 Henenb. Takke uzyunnn Biusiaue Y/IXK y Heckonbkux nmanuentos c JIIIT u obnapyxunu,
yro YJIXK He ynydimia BpeMsi HOpMalIu3alliy UK 9acTOTy pa3pelleHus 110 CPABHEHMIO C Tepanuen
6e3 YIXK. Kpome Toro, Bpemst BocctanosieHus B rpymmne jgedenus YIXK Obiio eme 6onbie. [34,
35] B mem ormeuaercs, uro YIXK, mo-Bunumomy, o0i1aiaeT HEKOTOPHIMH TTOJIE3HBIMU CBOWCTBAMHU
npu aeyeHun JIIIII. Opnako nu3aiiH omyONMKOBaHHBIX HCCIIEIOBAHUNA HE TO3BOJISIET CIHENaTh
OfHO3HAuHbIN BBIBOJ 00 3 dexTuBHOCcTH YIXK mpu JITII.
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S-adenozunmemuonun. S-aJCHO3UIMETHOHHMH SBJISICTCS aKTHMBHOM (OpMOW METHOHHMHA B
opranusme. OH oOpasyercs u3 cyocrpara L-mernonnna u AT®, karaim3upyemMoro s-
aJICHO3WIIMETHOHMHCUHTETa30i.  bmaromapst  Tpancdopmammu  METUIBHBIX,  CEPHBIX U
aAMUHONPONUJIBHBIX TPYNH, S-aJICHO3MWJIMETHOHMH YYacTBYeT B JIETOKCHKALIMKM METaboiImu3Ma
KEITUHBIX KHCIOT M O0pa30BaHUM DNIyTaTHOHA, YIy4YllaeT TEKy4ecTb KJIETOYHbIX MeMOpaH,
CIOCOOCTBYET CHUHTE3Y M CEKpPEIMM KETYHBIX KHUCIOT BO MHOTMX AacleKTax W IpeAoTBpallaeT
MOBPEXKICHUE KJIETOK mnedeHn u Hekpo3. Eme B 1990 rogy S-aneHO3MIMETHOHUH CUYUTAJICS
5QQEKTUBHBIM  CPEIACTBOM Ui  JIGYEHUS BHYTPUIICUCHOYHOTO  XOJIECTa3a, BBI3BAHHOIO
JIEKapCTBEHHBIMHU CPEICTBAMH, BKIIOUYAs 3CTPOreH, TAaypOJIMTOXOJaT, XjaopnpomasuH U T. 1. OH
MOXeT OOJIErYUTh CUMIITOM 3yZla U BOCCTAHOBUThH OOIIMHA OMIIMPYOUH CHIBOPOTKH U CHIBOPOTOUHYIO
D no Hopmsl. [IpoBenennoe Perlamutrov Y. u coaBT. ucciaenoBanue, B KOTOPOM MPUHSIIN yIacTHe
105 marmuentoB c JIIII u xonectazom (BBI3BAHHBIM HMMYHOJEHIPECCAHTAMHU), MOIydYaIOIIHEe S-
aJCHO3MJIMETMOHMH B KadecTBe  remaromporexkropa — nporuB  JIIIII,  BwI3BaHHOrO
MMMYHOJIETIpECCAaHTaMU B pe3ynbTare nokaszainu, uro ypoBHu AJIT, ACT, oOmiero ounupy6ouna, 111D
nu ITT 3HaYUTENHPHO CHUBMINCH T[IOCJIE JICUEHUS S-aJCHO3UIMETHOHUH, a CHMITOMBI
BHYTPHUIIEYCHOYHOTO XOJIE€CTa3a, TAKUE KaK 3yJl, yCTAIOCTh U KENTyXa, YIyqIInuiauce [36].

Habmronarenbnas nporpamma Noureddin M., Sander-Struckmeier S. U np. mokasana, 4yto S-
aZleHO3UIMETHOHUH 3HauuTenbHO cHM3WI AJIT m ACT y nanueHToB ¢ NOPAKEHUEM IIEUEHH,
BBI3BAaHHBIM XHMHOTEPAIUEH, TOCTe 2 Heaenb JiedeHus [37].

B uyactHocTn, HaOmogeHue 3a 50 OHKOJOTMYECKMMHU MallMEHTaMH, Y KOTOPBIX pa3BUJIACh
relaTOTOKCUYHOCTh, BBbI3BaHHAs IPOTHMBOPAKOBOM XMMMOTEpPANUEH, MPOAEMOHCTPUPOBAJIO, 4YTO
ypoBan ACT, AJIT wu JIJAI' cHmxkarwoTcs yepe3 OOHY WM JBE HENEIU JICYEHHS S-
a/ICHO3UIIMETHOHUHOM [37]. DTH pe3ynbTaThl HAIVISLAHO IPOAEMOHCTPUPOBAIIN 3AIUTHBIN Y3PPEKT S-
a/ICHO3UJIMETHOHUH MPY T'€NaTOTOKCUYHOCTH, BBI3BAHHOM ITPOTUBOPAKOBOM XUMHUOTepanueil [38].

Xonecmupamun. XonecTUpaMHH, TAK)Ke M3BECTHBIM KaK KaJUIGHAMMH, IPEACTaBISeT cOOOM
HeabcopOupyeMyIo CTUPOJIBHYIO aHMOHOOOMEHHYI0 cMoiy. Ilocie npuema BHYTpb OH CBSI3bIBAETCS
C KHIIEYHOM XOJEeBOW KHMCIIOTOM, MpEensiTCTBYS peadCcopOLMM XOJEBOW KHCIOTHI U yBEIWYHMBas
BBIBE/ICHHE X0JIEBOM KHUCIOTHI B 3—15 pa3 no cpaBHeHUIO ¢ HOpMOii [39]. B knnHMuYeckoil mpakTuke
XOJIECTUPAMHH YacTO MCIOJIb30BAJICS JJsl OONErdeHuss CUMITOMOB 3y/la KOXH Yy HallMEHTOB C
xonecTta3oM. B kauectBe cnenuduueckoit Tepanun pykoBoacrsa EASL u APASL pexkomennoBanu
HCIIOJIb30BaTh BBEACHUE X0JIECTUpAMUHA JJIsl yMEHbIIIEHUS TE€Y€HUS TeaTOTOKCUYHOCTH, BBI3BAaHHON
O4YeHb W30paHHBIMHU IpernapaTamH, TaKUMU Kak JedayHomun u tepOunaduH [40]. B neuenu
nepIyHOMU] SBIISETCS CyOCTpaTOM MEYeHOUHBIX MUKpocoMalbHbIX (pepmenToB CYP2CY9, CYP3A4
u CYP2A1. [Ipenapatsl, KOTOpbIE OKa3bIBAIOT MHIYLIUPYIOLIEe UM HHTUOUpYIOIIee eficTBUE Ha 3TH
MUKpOCOMaJbHblE (EpMEHThl TMEYEHH, HECyT pPUCK HEeOIaronpusTHOrO JIEKAPCTBEHHOIO
B3aumozeicteuss ¢ jeduyHoMugoM. IlockonbKy — akTUBHBIM — MeTabonuT  JsedayHomua
oOHapy>XUBaeTcs B IJIa3Me B TEUEHHE JIBYX JIET IOCJIe OTMEHBI Mpenapara, HeoOX0IMMO Ha3HAYUTh
XOJIECTUPAMUH JJIS YITyUIIEHUS BBIBEICHUS U3 OpraHu3Ma JI0 TeX 1op, oKa YpOBHH Je(pIyHOMHUIa B
IJIa3M€E HE CTaHyT HEOIIpEAEIIeEMBbIMU. X0JIECTUPAMUH, IPUHUMAEMBII IEPOPAJIBHO B 103€ 8 T 3 paza
B JICHb B TeueHHe 24 4acoB, CHM)KACT KOHIICHTPAIUIO JIeIIyHOMHIA B TUia3mMe npumepHo Ha 40%
yepe3 24 yaca u Ha 65% uepes 48 yacos [41]. B cucremarnueckom 0030pe 0600111eH peaaracMbli
QITOPUTM BBIMBIBAHUS JKEIYHBIX KHCJIOT C IIOMOIIBIO XOJIECTHpAMMHA IIPU TOKCUYHOCTH
nedIyHOMHIa, KOTOPBIA MOXKET MOCITYKUTh CIIPABOYHBIM MaTe€pHUajIoM JUIsl KIMHUYECKON MPaKTHKH.

[ToMrMO TenaTonpoTEeKTOPOB U AHTHXOJECTATUKOB CYIIECTBYIOT HEKOTOPBIE CHELU(PUUECKUE
Ipenaparsl, Urparouue BaxHyr poib B jiedeHun JIIIII. Hampumep, L-kapHUTHH npuMeHsIIcs npu
MOpaKEHUH MEYEHU, BBI3BAHHOM 3-KeTo-BanbipoeBoit kucnoroit (BIIK) [42].
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AHTUKOATYJISIHTBI, TaKW€ KaK HU3KOMOJIEKYJISpHbIE renapuHbl U AeudpoTUl, TPUMEHSIUCH
npu cuHApoMe cuHycouaanbHon obctpykiuu (COC)/meueHouHON BEHOOKKIIIO3MOHHOW OOJIE3HH
(IIBB). L-xapHUTHH SBIISI€TCS BUTAMHHOIOAOOHBIM MPOU3BOAHBIM aMHHOKHCIOTHI, B OCHOBHOM
MOJTy4aeMbIM M3 €XKEIHEBHOTO PallioHa, 0COOEHHO M3 KPACHOTO MACA U MOJIOYHBIX MPOAYKTOB. OH
UTpaeT KIIIOYEBYI0 POJib B (DU3MOJIOTMYECKOM MeTaboiHu3Me, BKJIOUYas COACHCTBUE TPAHCIOPTY
JUIMHHOIIETIOYEYHBIX KUPHBIX KUCIIOT, MPeAOTBpallleHue HaKoIIeHHs aneTui-KoA B MUTOXOHAPUSIX
U, TaKUM 00pa3oM, CONEHCTBHE [-OKHCICHUIO JKUPHBIX KHUCJIOT, KOTOpbIe B JaJbHEHIIEM MIMPOKO
UCTIOJNB3YIOTCSl B MPOAYKTaX JUIsl CHIDKeHHs Beca. B cBoéM mccnenoBanun Bohan T. P. u coasr.,
npoBeAEHHOM, Ha 92 manueHTa ¢ (arajabHOM TIeNaTOTOKCHYHOCTBHIO, BBI3BAHHON CHHAPOMOM
CUHYCOMIANIbHOM OOCTPYKIIMU OBbLIIO OOHAPYKEHO, YTO XapaKTEPHBIM OBLJIO CHHKEHUE COIEepKAHUS
L-kapHuTHHA B MIa3Me y MalMEHTOB ¢ (aranbHbIM nopaxkeHueM nedeHu [43]. Ilpu stom 42
nanueHTa, jgeuuBmuxcs L-xapHutuHoM, BeDKMIM 48%, a u3 50 manueHToB, MOJIy4aBIIMX TOJIBKO
noJJepKUBalolyto Tepanuto, BeDKWIM 10%. HecmoTps Ha HH3KOEe KadecTBO J10Ka3aTelIbCTB,
pykoBoactBa EASL u APASL pexkomenayrooT L-kKapHUTHH NpU MOPaXEHUHM IE€YEHU, BBI3BAHHOM
CHUH/IPOMOM CHHYCOUJAIbHON OOCTPYKLIUH.

®naBoHOUABI LIMPOKO PACIIPOCTPAHEHBI B IPUPOAHBIX JIEKAPCTBEHHBIX CPEICTBAX U 00JIaat0T
BBICOKOHM aKTUBHOCTHIO. B OCHOBHOM 3TO (priaBOHBI, (p1aBOHOINBI, AUTUAPOGIABOHOUIBI U JpyTHE
POICTBEHHBIE UM COEAMHEHHUA. BONBIIMHCTBO (hJIaBOHOMIOB OKa3bIBAIOT MPOTHBOBOCIATUTENHHOE,
AQHTUOKCHJIAHTHOE M TeMaTONpOTeKTOpHOE JeiicTBue. 3 Tpymnmbel MpUpPOAHBIX (DIIaBOHOMIOB
pacnpoCTpaHEHHBIM SBISETCS XPHU3UH, KOTOPHIM 3aIlMINAET OT IeNaTOTOKCHMYHOCTH, BbI3BAaHHOM
metoTpekcaroMm (MTX), BoccTaHaBiuBas KJIETOUHYIO AHTHOKCHJIAHTHYIO 3alllUTYy M CHIDKas
skcnpeccuto p53 u kacmasel 3. dnaBoHOMABI Takke mpenoTBpamatT ¢parmentamuio [IHK u
W3MEHEHUs B CUCTEME MUTOXOHPUATIbHBIX ylIbTpaMuKpocoM. Kpome Toro, oduue (rnaBoHOUIBI U3
aKallly U MPOTIOIUCA TAK)KE OKA3bIBAIOT 3AIIIMTHOE JIEHCTBUE MPHU MOPAKEHUAX TIeUeHH [44].

Crnenyoumm MpencTaBUTENIEM SIBISETCS TECIEePUAMH, KOTOPBIA CHUKAeT WHQUIBTPAIUIO
BOCHAIUTEIBHBIX KJIETOK M MPOAYKIHIO MPOBOCHAIUTENbHBIX ITUTOKUHOB, OJOKUPYET aKTHBAIHIO
curHanuzauuu Toll-momoOnoro penentopa (TLR)-4 u cHukaer OKUCIHUTENBHBIH CTpecc U
BOCHAJIMTEIBHYIO PEaKlLIO, BBI3BAHHYIO MapaluTaMojoM Y Mbllle. lecriepuanH MHruOupyer
OIOCPEIOBAaHHYIO LIUTOTOKCUYHOCTb, allONTO3 W BbBI3BAHHYIO AaKTUBHBIMH ()OpMaMU KHUCIOPOJA
(ROS) perynsuuro MPHK u Genka rem-okcurenassi-1 (HO-1) B renatorutax muieit [45].

CuiuMapuH  TpeAcTaBisieT  coboil  cMech  (DIaBOHOWIOB C  AHTUOKCHUJIAHTHOM,
MIPOTUBOBOCIAJIUTENILHON, MUMMYHOPETYJISATOPHONW, aHTUNPOIU(epaTuBHON, NMPOTHBOBUPYCHOM U
aHTU(UOPO3HON aKTUBHOCTHIO. OH OKa3bIBae€T XOpOLIee 3allUTHOE JEeHCTBUE NMPHU MOBPEKIAECHUU
MI€UEHH, BBI3BAHHOM ITPOTUBOTYOEPKYJIE€3HBIMHU MperapaTaMu 1 aleTaMuHoperom [46].

[Tonucaxapuasl IPUCYTCTBYIOT B OpraHU3ME MHOTHX KUBOTHBIX U PACTEHUN U MPEICTABISIOT
co00il MOoJAMMEpHI, COCTOSIIME M3 MOHOCAXapUIOB, COCAMHEHHBIX IIMKO3UJIHBIMU CBSI3IMU. OHU
yYacTBYIOT B pa3jMUYHBIX Mpoleccax >KU3HEAEATEIIbHOCTH OpraHU3MOB, IJIaBHBIM 00pa3oM,
UHTUOMpYSl TOBPEXKJEHHs, BBI3bIBAEMbIE CBOOOAHBIMU paaukagaMu. OHHU TakXke peryaupyror
(GYHKLIMIO MHUTOXOHIPUA M IUTOKWHOB, IOJABISIOT MPOAYKIHIO MEIUaTOpOB BOCHAJICHUS U
MPEIOTBPAIIAIOT arloNTo3 renarouToB [47, 48].

B nocnennue rogpl Takke cOOOIIANOCh O CHOCOOHOCTH TMOJIMCAXapUIOB YIy4dlllaTh TKaHU
neuenu y mozeii ¢ JIIII, Bkiarouas Tex, KTO MOIyvall IPOTHBOTYOEPKYJI€3HbIE penaparsl (M30HHA3H
U puaMnuIMH), TOPMOHAIBHBIE Mpenaparhl (THAPOKOPTU30H) U MPOTUBOOIYXOJIEBbIE MPENapaThl
(uuxnodocdamua, METOTpeKcaT, MakJIuTaKkcel U ucIuiatiul) [49-53].

Mopenu Ha KUBOTHBIX [OKa3ajd XOpOIIWE pe3ynbTaTbl i IpenapaToB-KaHIUIAaTOB B
npodunaktuke u jedenun JIIIII; HOBBIE MccnenoBaHus U pa3pabOTKM JIEKAPCTBEHHBIX CPENICTB
MIPOJIOJKAIOT 00eCTIeYnBaTh HAJIEKHYIO U OCYIIECTBUMYIO OCHOBY /it euenust JITIIT [54].
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dyxkounan uarnoupyet ceepxakcnpeccuto CYP2E] u cHmkaer anontos, BeI3BaHHBIN Bax, Bcel-
2 u xacnasoi-3. OH CHM)KaeT ypOBHHM BocHanuTelbHbIX MenuaropoB TNF-o u IL-1B, on Takxke
OKa3bIBAET XOPOILIEE I'eNaTONPOTEKTOPHOE JIEHCTBUE.

Anxanouspl — 3TO a30TCOAEpIKAIIME IIEJIOYHBbIE COEAUHEHMS, KOTOpBIE CYLIECTBYIOT B
ouocdepe (B OCHOBHOM B PACTCHHSIX) W OOJIAJIal0T 3HAYMTEIBHOW OMOJOTUYECKON aKTHBHOCTBIO.
CornacHo HEIaBHUM HCCIIEOBAaHMSIM, MHOTHE aJKaJOWbl OKa3bIBAaIOT 3alllMTHOE JIEHCTBUE Ha
nedyeHb. bepObepuH 3HauMTENbHO CcHUXaeT ypoBHHU MJIA (ManoHOBbIM muanmpaerun) u MITO
(Muenonepokcua3a) B neueHu, MHruoupyet pochoprinnpoBanue v NOBIIACT YKcpeccuto Nrf-2 B
sanape u ero Huwxkecrosuero rera Mn-SOD. Kpome TOro, 3HauMTeNbHO CHHXKAET SKCIPECCHIO
MIPOBOCHAIUTENBHBIX IIUTOKMHOB M paclIelyieHHe Kacmasbl-l W MHruOupyeT HHDUIBTPALUIO
Makpo(haroB 1 HEUTPO(PUIOB, OKA3BIBAs 3HAYUTENBHBIN podriakTuaeckuit apdexr na JIIII [55].

CaroHMHBI — 3TO NIMKO3U/IbI CO CIIOKHOM CTPYKTYpOM, BCTpEUaIOIUecs B pACTUTEIbHOM MUPE.
CarnoHuHBl TPUCYTCTBYIOT B >KEHBIICHE, JUOCTEHUHE, COJIOAKE, HOTOXKEHBIIEHE, O(UONOrOHE
STIOHCKOM, TUIATHKOJOHE KPYIMHOLIBETKOBOM, BOJIOAYUIKE M IPYTMX HPUPOIAHBIX JIEKAPCTBEHHBIX
pacTeHUsIX. CarnoHuHbI oOnajaror IIPOTUBOOITYXOJIEBOM, TUIOTTIMKEMHYECKO,
XOJIECTEPUHCHMKAIOLIEH, TeIIaTONPOTEKTOPHON, UIMMYHOPETYJINPYIOLIEH, IPOTUBOBOCIAINTEILHON
U APYyTUMU OUOJIOTUYECKUMU CBOMicTBamH [56-61].

JlurHanel — 3TO TPUPOAHBIE COEAUHEHHUS, CHUHTE3UPYEMbIE IyTeM IOJIUMEPHU3AIUN
¢benmmnponanonioB (MoHoMepoB C3—C6), KOTOpBIE HIMPOKO PACIHPOCTPAHEHBI B PA3IUYHBIX
pacTeHUsIX W HMMEIOT PAa3HOOOPa3HYI0 CTPYKTYpPY U OOIIMPHYIO OHOJOTHMYECKYI0 aKTHBHOCTB.
JIlurHanel B TUMOHHHUKE 3alIMIIAIOT Me4eHb U cHUkaroT ypoBeHb AJIT B cbiBopotke. Hampumep,
METHUJIOBBIH 3(hUp CXU3aHIPUHA U €r0 aHAJIOTH UCIIONIBb3YIOTCS AJis JiedeHus renaruta B Kurae [62].

JIurHanel MHIYLMPYIOT NEYEHOUHYI0 3Kcnpeccuto neneBbix reHoB PXR Cyp3all u Ugtlal,
YCKOPSAIOT METa0OJIM3M JKETYHOW KHUCIOTHI W YBEIMYHMBAIOT KOJIUYECTBO IKEITUYHOW KHCIIOTHI,
MOCTYMNAIOUIeH U3 MeYeHH B KUIICYHHUK Hin dekamnu [63].

Tepnenouapl — 3T0 HMPUPOAHBIE COENUHEHUs, o0pasyolluecs M3 HU30IpeHa WM HM30MpeHa
pa3nuuHbIMU MyTsAMU. OHU SBISIOTCS OCHOBHBIMH KOMIIOHEHTaMHU AI(UPHBIX Macel U IIUPOKO
pacnpocTpaHeHbl B IpUpoje. B 3aBUCUMOCTH OT KOJIMYECTBAa U30IIPEHOBBIX 3BEHBEB B UX CTPYKTYpE
UX MOAPA3AEIIAI0T HA MOHOTEPIIEHBI, CECKBUTEPIIEHBI, JUTEPIICHBI U TPUTEPIIEHEI [64].

Oc¢upnoe Mmacino uutponemisl cHuwkaer ypoBHu AJIT, ACT, II® wu Beipabotky NO,
UHTHOMpYeT MUTpaluilo HEUTPOPUIOB y MbIIIEH C NOpaXEHUEM I€YEHH U TMPOSIBISET
AHTHOKCHUJAHTHYIO aKTUBHOCTh, TEM CaMBIM CMAT4asi TOKCUYHOCTb JUIs eUeHH [65].

ActakcaHTMH uHruOupyer curHanbHblii 1nyTe JNK, onocpenoBannelii  TNF-o, u
dochopunupoBanue ERK u P38, npenorspariaer oOpazoBanue cBOOOIHBIX paJAUKaIOB, MHTHOUPYET
OKHUCJIUTEIbHBIN CTpecC, YMEHBIIAET HEKPO3 TeNaTOUTOB, 3alUIIaeT neueHsb [66, 67].

Kamebakaypun moxer 3HaunTenbHo cHukarh ypoBHU AJIT u ACT, unrubupys BocrnajieHue u
OKHCIUTENBHBINA cTpecc [68].

I'enmaronpoTeKTOpbl M COMYTCTBYIOIIME IMPENaparbl 3aHUMAIOT BAXKHOE MECTO B JICUEHUU
JIEKapCTBEHHO-UHAYLIMPOBAaHHOIO MoOBpexkaeHuss mneueHu. Cpenn Hux Begenstores NAC,
DIMIUPPU3UHOBASL KUCIIOTA, TNodueHpochaTuIMIXoNuH, Ounuknon, cwinMapud, YIAXK u S-
aJICHO3UJIMETHOHHH, 00Jajaroniue Hanbonee 0OOCHOBAaHHOW JoKa3aTenbHOM 0azoil. [IpupomaHbie
coeuHeHUs ((pIaBOHOWIBI, TMOJMCAXAPU[bl, AJIKAJOUIbI, CAIlOHUHBI, JIMTHAHbBI, TEPIIEHOUIbI)
MPEJCTABISAIOT EPCIEKTUBHOE HAMIPABICHNUE, HO TPEOYIOT JaJbHEUIINX HCCIEJOBAHUI.

Jlis GopMmupoBaHUsS KIMHUYECKHX PEKOMEHAANNNA HEOOXOIMMO MpPOBEIECHHUE MACIITaOHBIX,
xopomio crutanupoBaHHbiX PKU ¢ yHudunupoBaHHBIMH KpUTEpUSMHU OLIEHKH 3()(EeKTUBHOCTH U
0€30MacCHOCTH.
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Kongpnuxm unmepecos: ABTOpHI 3asBISIIOT 00 OTCYTCTBUU KOH(IMKTa UHTEPECOB.

QuHnancuposanue: ABTOPHI 3asBISIOT 00 OTCYTCTBUH (DPUHAHCHPOBAHUS.

Bxnao aemopoe: Bce aBTOopbl NMOATBEP)KIAIOT COOTBETCTBUE CBOErO aBTOPCTBA, COMIACHO
MexayHaponubiM kputepusiM ICMIJE. Bce aBTopbl BHECIM CYHIECTBEHHBIM BKJIAJl B MPOBEACHUU
HAy4YHOTO HCCJIeIOBaHMs, MOArOTOBKM U COCTaBICHUM CTaTbU, O3HAKOMMWIUCH W OJOOPHIU
(bMHAIIBHYIO BEPCUIO TIepe] My OIrKaIue.

Cnucox tumepamypol

1. Lin J. H., Lu A. Y. H. Role of pharmacokinetics and metabolism in drug discovery and
development // Pharmacological reviews. 1997. V. 49. Ne4. P. 403-449.

2. Achliya G. S., Wadodkar S. G., Dorle A. K. Evaluation of hepatoprotective effect of
Amalkadi Ghrita against carbon tetrachloride-induced hepatic damage in rats // Journal of
Ethnopharmacology. 2004. V. 90. Ne2-3. P. 229-232. https://doi.org/10.1016/j.jep.2003.09.037

3. Subramoniam A., Pushpangadan P. Development of phytomedicines for liver diseases //
Indian journal of Pharmacology. 1999. V. 31. Ne3. P. 166-175.

4. Adewusi E. A., Afolayan A. J. A review of natural products with hepatoprotective activity //
J Med Plants Res. 2010. V. 4. Ne13. P. 1318-1334.

5. Ahsan R., Islam K. M., Musaddik A., Haque E. Hepatoprotective activity of methanol extract
of some medicinal plants against carbon tetrachloride induced hepatotoxicity in albino rats // Global
Journal of pharmacology. 2009. V. 3. Ne3. P. 116-122.

6. Asha V. V., Pushpangadan P. Preliminary evaluation of the antihepatotoxic activity of
Phyllanthus kozhikodianus, P. maderaspatensis and Solanum indicum. 1998.

7. Morencos F. C., Puente A., Romero F. P. Infecciones bacterianas y parasitarias del higado //
Medicine-Programa de Formacion Médica Continuada Acreditado. 2008. V. 10. Ne9. P. 563-569.
https://doi.org/10.1016/S0211-3449(08)73115-1

8. Amengual-Guedan M. J., Rodriguez Sanchez J. L. Autoinmunidad en las enfermedades del
higado (I) // Immunologia. 2000. V. 19. P. 90-102.

9. Deshwal N., Sharma A. K., Sharma P. Review on hepatoprotective plants // Int J] Pharm Sci
Rev Res. 2011. V. 7. P. 15-26.

10. Chattopadhyay R. R. Possible mechanism of hepatoprotective activity of Azadirachta indica
leaf extract: part II // Journal of ethnopharmacology. 2003. V. 89. Ne2-3. P. 217-219.
https://doi.org/10.1016/;.jep.2003.08.006

11. Dekhuijzen P. N. R. Antioxidant properties of N-acetylcysteine: their relevance in relation
to chronic obstructive pulmonary disease / European Respiratory Journal. 2004. V. 23. Ne4. P. 629-
636. https://doi.org/10.1183/09031936.04.00016804

12. Brok J., Buckley N., Gluud C. Interventions for paracetamol (acetaminophen) overdoses.
Protocol for a Cochrane Review // Cochrane Database of Systematic Reviews. 2001. Ne3.

13. Moosa M. S., Maartens G., Gunter H., Allie S., Chughlay M. F., Setshedi M., Cohen K. A
Randomized controlled trial of intravenous N-acetylcysteine in the management of anti-tuberculosis
drug-induced liver injury // Clinical Infectious Diseases. 2021. V. 73. Ne9. P. e3377-e3383.
https://doi.org/10.1093/cid/ciaal255

14. Borlak J., van Bommel F., Berg T. N-acetylcysteine and prednisolone treatment improved
serum biochemistries in suspected flupirtine cases of severe idiosyncratic liver injury // Liver
International. 2018. V. 38. Ne2. P. 365-376. https://doi.org/10.1111/1iv.13538

15. Chalasani N. P., Maddur H., Russo M. W., Wong R. J., Reddy K. R., Practice Parameters
Committee of the American College of Gastroenterology. ACG clinical guideline: diagnosis and
management of idiosyncratic drug-induced liver injury // Official journal of the American College of

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 421




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne2 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/123

Gastroenterology| ACG. 2021. V. 116. Nos. P. 878-898.
https://doi.org/10.14309/ajg.0000000000001259

16. Chalasani N. P., Hayashi P. H., Bonkovsky H. L., Navarro V. J., Lee W. M., Fontana R. J.,
Practice Parameters Committee of the American College of Gastroenterology ACG Clinical
Guideline: the diagnosis and management of idiosyncratic drug-induced liver injury // Official journal
of the American College of Gastroenterology] ACG. 2014. V. 109. Ne7. P. 950-966.
https://doi.org/10.1038/ajg.2014.131

17. Chiew A. L., Gluud C., Brok J., Buckley N. A. Interventions for paracetamol
(acetaminophen) overdose // Cochrane Database of Systematic Reviews. 2018. Ne2.
https://doi.org/10.1002/14651858.CD003328.pub3

18. Wang Y., Wang Z., Gao M., Zhong H., Chen C., Yao Y., Mao Y. Efficacy and safety of
magnesium isoglycyrrhizinate injection in patients with acute drug-induced liver injury: A phase 11
trial // Liver International. 2019. V. 39. Nel1. P. 2102-2111. https://doi.org/10.1111/liv.14204

19.Li-naT. A.N.G.,Feng L. I. N., Zan S. H. E. N., Yuan-jue S. U. N., Yang Y. A. O.Magnesium
isoglycyrrhizinate used in the treatment of chemotherapeutic drugs-induced acute liver dysfunction:
A phase III clinical trial // Tumor. 2012. V. 32. Ne9. P. 738-743.

20. Shan D., Dai S., Chen Q., Xie Y., Hu Y. Hepatoprotective agents in the management of
intrahepatic cholestasis of pregnancy: current knowledge and prospects // Frontiers in Pharmacology.
2023. V. 14. P. 1218432. https://doi.org/10.3389/fphar.2023.1218432

21. Lei X., Zhang J., Xu Q., LiJ.,, Qian Y., Zhang J., Mao Y. Exploring the efficacy and safety
of polyene phosphatidylcholine for treatment of drug-induced liver injury using the Roussel Uclaf
causality assessment method: a propensity score matching comparison // Journal of International
Medical Research. 2021. V. 49. Ne8. P. 03000605211039810.

22. Li M., Luo Q., Tao Y., Sun X., Liu C. Pharmacotherapies for drug-induced liver injury: a
current literature review // Frontiers in Pharmacology. 2022. V. 12. P. 806249.
https://doi.org/10.3389/fphar.2021.806249

23. Liu X., Zhao M., Mi J., Chen H., Sheng L., Li Y. (2017). Protective Effect of Bicyclol on
Anti-tuberculosis Drug Induced Liver Injury in Rats // Molecules. V. 22 Ne4. P. 524,
https://doi.org/10.3390/molecules22040524

24. Naqiong W., Liansheng W., Zhanying H., Yuanlin G., Chenggang Z., Ying G., Jianjun L. A
multicenter and randomized controlled trial of bicyclol in the treatment of statin-induced liver injury
/I Medical Science Monitor: International Medical Journal of Experimental and Clinical Research.
2017. V. 23. P. 5760. https://doi.org/10.12659/msm.904090

25. ha oh 4%, Wang & %%, Zhao S ¥ &, Wang Q IU E, MA AL, XUAREIRIT PLéiiz 2y
BUE ST 00 Meta 237 // HAEBORIE R 2% 5. 2018. V. 22, Ned. P. 390-395.

26.LiF., Zhao Y., Li D., Hu R. Inhibition effect of bicyclol on lipid peroxidation in liver injury
induced by neuropathic drugs // Med. J. West. China. 2018. V. 30. Ne03. P. 446-448.

27. Hashem A., Shastri Y., Al Otaibi M., Buchel E., Saleh H., Ahmad R., Gillessen A. Expert
opinion on the management of Non-alcoholic fatty liver disease (NAFLD) in the Middle east with a
focus on the use of silymarin // Gastroenterology Insights. 2021. V. 12. Ne2. P. 155-165.
https://doi.org/10.3390/gastroent12020014

28. Beni¢ M. S., Nezi¢ L., Vuji¢-Aleksi¢ V., Mititelu-Tartau L. Novel therapies for the treatment
of drug-induced liver injury: a systematic review // Frontiers in Pharmacology. 2022. V. 12. P. 785790.
https://doi.org/10.3389/fphar.2021.785790

29. Marjani M., Fahim F., Sadr M., Dizaji M. K., Moniri A., Khabiri S., Velayati A. A.
Evaluation of Silymarin for management of anti-tuberculosis drug induced liver injury: a randomized
clinical trial // Gastroenterology and hepatology from bed to bench. 2019. V. 12. Ne2. P. 138.

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 422




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne2 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/123

30. Bessone F., Hernandez N., Tanno M., Roma M. G. Drug-induced vanishing bile duct
syndrome: from pathogenesis to diagnosis and therapeutics / Seminars in Liver Disease. Thieme
Medical Publishers, Inc., 2021. V. 41. Ne03. P. 331-348. https://doi.org/10.1055/s-0041-1729972

31. Bessone F., Robles-Diaz M., Hernandez N., Medina-Caliz 1., Lucena M. 1., Andrade R. J.
Assessment of serious acute and chronic idiosyncratic drug-induced liver injury in clinical practice //
Seminars in liver disease. Thieme Medical Publishers, 2019. V. 39. Ne03. P. 381-394.
https://doi.org/10.1055/s-0039-1685519

32. European Association for the Study of the Liver EASL Clinical Practice Guidelines: Drug-
Induced Liver Injury // J. Hepatol. 2019. V. 70. Ne6. P. 1222-1261.
https://doi.org/10.1016/j.jhep.2019.02.014

33. Devarbhavi H., Aithal G., Treeprasertsuk S., Takikawa H., Mao Y., Shasthry S. M., Asia
Pacific Association of Study of Liver. Drug-induced liver injury: Asia Pacific Association of Study
of Liver consensus guidelines // Hepatology international. 2021. V. 15. Ne2. P. 258-282.
https://doi.org/10.1007/s12072-021-10144-3

34. Salas-Silva S., Simoni-Nieves A., Lopez-Ramirez J., Bucio L., Gémez-Quiroz L. E.,
Gutiérrez-Ruiz M. C., Roma M. G. Cholangiocyte death in ductopenic cholestatic cholangiopathies:
Mechanistic basis and emerging therapeutic strategies // Life Sciences. 2019. V. 218. P. 324-339.
https://doi.org/10.1016/j.1f5.2018.12.044

35. Robles-Diaz M., Nezic L., Vujic-Aleksic V., Bjornsson E. S. Role of ursodeoxycholic acid
in treating and preventing idiosyncratic drug-induced liver injury. A systematic review // Frontiers in
Pharmacology. 2021. V. 12. P. 744488. https://doi.org/10.3389/fphar.2021.744488

36. Perlamutrov Y., Bakulev A., Korsunskaya I., Orlov E., Bolotnikova N. Ademetionine in
treatment of drug induced liver injury: an observational study in Russian patients, receiving
immunosuppressive therapy for psoriasis // International Journal of Pharmaceutical Sciences and
Research. 2014. V. 5. Nel12. P. 5163.

37. Noureddin M., Sander-Struckmeier S., Mato J. M. Early treatment efficacy of S-
adenosylmethionine in patients with intrahepatic cholestasis: A systematic review // World journal of
hepatology. 2020. V. 12. Ne2. P. 46. https://doi.org/10.4254/wjh.v12.i12.46

38. Vincenzi B., Santini D., Frezza A. M., Berti P., Vespasiani U., Picardi A., Tonini G. The role
of S-adenosyl methionine in preventing FOLFOX-induced liver toxicity: a retrospective analysis in
patients affected by resected colorectal cancer treated with adjuvant FOLFOX regimen // Expert
opinion on drug safety. 2011. V. 10. Ne3. P. 345-349. https://doi.org/10.1517/14740338.2011.562888

39. Andrade R. J., Aithal G. P., Bjornsson E. S., Kaplowitz N., Kullak-Ublick G. A., Larrey D.,
Karlsen T. H. EASL clinical practice guidelines: drug-induced liver injury // Journal of hepatology.
2019. V. 70. Ne6. P. 1222-1261. https://doi.org/10.1016/j.jhep.2019.02.014

40. Alamri R. D., Elmeligy M. A., Albalawi G. A., Alquayr S. M., Alsubhi S. S., El-Ghaiesh S.
H. Leflunomide an immunomodulator with antineoplastic and antiviral potentials but drug-induced
liver injury: A comprehensive review // International immunopharmacology. 2021. V. 93. P. 107398.
https://doi.org/10.1016/j.intimp.2021.107398

41. Stine J. G., Lewis J. H. Current and future directions in the treatment and prevention of
drug-induced liver injury: a systematic review // Expert review of gastroenterology & hepatology.
2016. V. 10. Ned4. P. 517-536. https://doi.org/10.1586/17474124.2016.1127756

42. Lheureux P. E., Penaloza A., Zahir S., Gris M. Science review: carnitine in the treatment of
valproic acid-induced toxicity—what is the evidence? // Critical Care. 2005. V. 9. Ne5. P. 431.
https://doi.org/10.1186/cc3742

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 423




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne2 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/123

43. Bohan T. P., Helton E., McDonald I., Konig S., Gazitt S., Sugimoto T., Koch G. Effect of
L-carnitine treatment for valproate-induced hepatotoxicity // Neurology. 2001. V. 56. Ne10. P. 1405-
1409. https://doi.org/10.1212/wnl.56.10.1405

44. Wan J., Kuang G., Zhang L., Jiang R., Chen Y., He Z., Ye D. Hesperetin attenuated
acetaminophen-induced hepatotoxicity by inhibiting hepatocyte necrosis and apoptosis, oxidative
stress and inflammatory response via upregulation of heme oxygenase-1 expression // International
immunopharmacology. 2020. V. 83. P. 106435. https://doi.org/10.1016/j.intimp.2020.106435

45. Jiménez-Arellanes M. A., Gutiérrez-Rebolledo G. A., Meckes-Fischer M., Ledn-Diaz R.
Medical plant extracts and natural compounds with a hepatoprotective effect against damage caused
by antitubercular drugs: A review // Asian Pacific Journal of Tropical Medicine. 2016. V. 9. Nel12. P.
1141-1149. https://doi.org/10.1016/j.apjtm.2016.10.010

46. He J. L., Zhou Z. W.,, Yin J. J., He C. Q., Zhou S. F., Yu Y. Schisandra chinensis regulates
drug metabolizing enzymes and drug transporters via activation of Nrf2-mediated signaling pathway
// Drug design, development and therapy. 2014. P. 127-146. https://doi.org/10.2147/DDDT.S68501

47.Feng S., QiuB., Zou L., Liu K., Xu X., Zhu H. Schisandrin B elicits the Keap1-Nrf2 defense
system via carbene reactive metabolite which is less harmful to mice liver / Drug Design,
Development and Therapy. 2018. P. 4033-4046. https://doi.org/10.2147/DDDT.S176561

48. Gao Y. Q., Zhou Z. H., Shan J. J. The effect of natural polysaccharides on drug-induced
liver injury: research advances // J Int Pharm Res. 2019. V. 46. P. 163-70.

49. Wang J., Luo W,, Li B, Lv J., Ke X., Ge D., Liao Y. Sagittaria sagittifolia polysaccharide
protects against isoniazid-and rifampicin-induced hepatic injury via activation of nuclear factor E2-
related factor 2 signaling in mice // Journal of ethnopharmacology. 2018. V. 227. P. 237-245.
https://doi.org/10.1016/j.jep.2018.09.002

50. Xu Y. F. Effect of polysaccharide from Cordyceps militaris (Ascomycetes) on physical
fatigue induced by forced swimming // International journal of medicinal mushrooms. 2016. V. 18.
Nel2. https://doi.org/10.1615/IntIMedMushrooms.v18.112.30

51. Fahmy S. R., Amien A. 1., Abd-Elgleel F. M., Elaskalany S. M. Antihepatotoxic efficacy of
Mangifera indica L. polysaccharides against cyclophosphamide in rats // Chemico-biological
interactions. 2016. V. 244. P. 113-120. https://doi.org/10.1016/j.cbi.2015.11.009

52. Sener G., Eksioglu-Demiralp E., Cetiner M., Ercan F., Yegen B. C. B-glucan ameliorates
methotrexate-induced oxidative organ injury via its antioxidant and immunomodulatory effects //
European  journal of  pharmacology. 2006. V. 542,  Nel-3. P 170-178.
https://doi.org/10.1016/j.ejphar.2006.02.056

53. Sener G., Toklu H., Ercan F., Erkanli G. Protective effect of B-glucan against oxidative
organ injury in a rat model of sepsis // International immunopharmacology. 2005. V. 5. Ne9. P. 1387-
1396. https://doi.org/10.1016/j.intimp.2005.03.007

54. Karaduman D., Eren B., Keles O. N. The protective effect of beta-1, 3-D-glucan on taxol-
induced hepatotoxicity: a histopathological and stereological study // Drug and chemical toxicology.
2010. V. 33. Nel. P. 8-16. https://doi.org/10.3109/01480540903380472

55. Hong S. W., Lee H. S., Jung K. H., Lee H., Hong S. S. Protective effect of fucoidan against
acetaminophen-induced liver injury // Archives of pharmacal research. 2012. V. 35. Ne6. P. 1099-
1105. https://doi.org/10.1007/s12272-012-0618-5

56.Han L., Yao S., Cao S., Mo G., LiJ., Cao Y., Huang F. Triterpenoid saponins from anemone
flaccida suppress tumor cell proliferation by regulating MAPK, PD1/PDL1, and STAT3 signaling
pathways and altering cancer metabolism // OncoTargets and therapy. 2019. P. 10917-10930.
https://doi.org/10.2147/OTT.S212666

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 424




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne2 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/123

57.Xul., Wang S., Feng T., Chen Y., Yang G. Hypoglycemic and hypolipidemic effects of total
saponins from Stauntonia chinensis in diabetic db/db mice // Journal of cellular and molecular
medicine. 2018. V. 22. Ne12. P. 6026-6038. https://doi.org/10.1111/jcmm.13876

58. Vinarova L., Vinarov Z., Atanasov V., Pantcheva I., Tcholakova S., Denkov N., Stoyanov
S.Lowering of cholesterol bioaccessibility and serum concentrations by saponins: in vitro and in vivo
studies // Food & function. 2015. V. 6. Ne2. P. 501-512. https://doi.org/10.1039/c4f000785a

59.Qu X., Gao H., Tao L., Zhang Y., Zhai J., Sun J., Zhang S. Astragaloside IV protects against
cisplatin-induced liver and kidney injury via autophagy-mediated inhibition of NLRP3 in rats // The
Journal of toxicological sciences. 2019. V. 44. Ne3. P. 167-175. https://doi.org/10.2131/jts.44.167

60. Ma X., Chi X., Yuan L., Wang Y., Li Z., Xu W., Hu S. Immunomodulatory effect of ginseng
stem-leaf saponins and selenium on Harderian gland in immunization of chickens to Newcastle
disease vaccine // Veterinary Immunology and Immunopathology. 2020. V. 225. P. 110061.
https://doi.org/10.1016/j.vetimm.2020.110061

61. Kang S. H., Kim T. H., Shin K. C., Ko Y. J., Oh D. K. Biotransformation of food-derived
saponins, platycosides, into deglucosylated saponins including deglucosylated platycodin D and their
anti-inflammatory activities // Journal of agricultural and food chemistry. 2019. V. 67. Ne5. P. 1470-
1477. https://doi.org/10.1021/acs.jafc.8b06399

62. HuJ. N, Xu X. Y, Li W., Wang Y. M., Liu Y., Wang Z., Wang Y. P. Ginsenoside Rkl
ameliorates paracetamol-induced hepatotoxicity in mice through inhibition of inflammation,
oxidative stress, nitrative stress and apoptosis // Journal of ginseng research. 2019. V. 43. Nel. P. 10-
19. https://doi.org/10.1016/.jgr.2017.07.003

63. Zhang Y., Zhong X., Xi Z., LiY., Xu H. Antiviral Potential of the Genus Panax: An updated
review on their effects and underlying mechanism of action // Journal of Ginseng Research. 2023. V.
47. No2. P. 183-192. https://doi.org/10.1016/].jgr.2022.11.003

64. Fan S., Liu C., Jiang Y., Gao Y., Chen Y., Fu K., Bi H. Lignans from Schisandra
sphenanthera protect against lithocholic acid-induced cholestasis by pregnane X receptor activation
in mice // Journal of ethnopharmacology. 2019. V. 245. P. 112103.

65. GEEN. BARIHE B RIRZGWIT K // " BEUE. 2018, V. 40. Ne2. P. 148-158.
https://doi.org/10.1016/j.jep.2019.112103

66. Uchida N. S., Silva-Filho S. E., Aguiar R. P., Wiirzler L. A. M., Cardia G. F. E., Cavalcante
H. A. O., Cuman R. K. N. Protective effect of Cymbopogon citratus essential oil in experimental
model of acetaminophen-induced liver injury // The American journal of Chinese medicine. 2017. V.
45. Ne03. P. 515-532. https://doi.org/10.1142/s0192415x17500318

67. Zhang J., Zhang S., Bi J., Gu J., Deng Y., Liu C. Astaxanthin pretreatment attenuates
acetaminophen-induced liver injury in mice // International Immunopharmacology. 2017. V. 45. P.
26-33. https://doi.org/10.1016/.intimp.2017.01.028

68. Yoshioka H., Aoyagi Y., Fukuishi N., Gui M. Y,, Jin Y. R, Li X. W., Nonogaki T.
Suppressive effect of kamebakaurin on acetaminophen-induced hepatotoxicity by inhibiting lipid
peroxidation and inflammatory response in mice // Pharmacological Reports. 2017. V. 69. Ne5. P. 903-
907. https://doi.org/10.1016/j.pharep.2017.04.004

References:
1. Lin, J. H., & Lu, A. Y. (1997). Role of pharmacokinetics and metabolism in drug discovery
and development. Pharmacological reviews, 49(4), 403-449.
2. Achliya, G. S., Wadodkar, S. G., & Dorle, A. K. (2004). Evaluation of hepatoprotective effect
of Amalkadi Ghrita against carbon tetrachloride-induced hepatic damage in rats. Journal of
Ethnopharmacology, 90(2-3), 229-232. https://doi.org/10.1016/j.jep.2003.09.037

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 425




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne2 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/123

3. Subramoniam, A., & Pushpangadan, P. (1999). Development of phytomedicines for liver
diseases. Indian journal of Pharmacology, 31(3), 166-175.

4. Adewusi, E. A., & Afolayan, A. J. (2010). A review of natural products with hepatoprotective
activity. J Med Plants Res, 4(13), 1318-1334.

5. Ahsan, R., Islam, K. M., Musaddik, A., & Haque, E. (2009). Hepatoprotective activity of
methanol extract of some medicinal plants against carbon tetrachloride induced hepatotoxicity in
albino rats. Global Journal of pharmacology, 3(3), 116-122.

6. Asha, V. V., & Pushpangadan, P. (1998). Preliminary evaluation of the antihepatotoxic
activity of Phyllanthus kozhikodianus, P. maderaspatensis and Solanum indicum.

7. Morencos, F. C., Puente, A., & Romero, F. P. (2008). Infecciones bacterianas y parasitarias
del higado. Medicine-Programa de Formacion Médica Continuada Acreditado, 10(9), 563-569.
https://doi.org/10.1016/S0211-3449(08)73115-1

8. Amengual-Guedan, M. J., & Rodriguez Sanchez, J. L. (2000). Autoinmunidad en las
enfermedades del higado (I). Immunologia, 19, 90-102.

9. Deshwal, N., Sharma, A. K., & Sharma, P. (2011). Review on hepatoprotective plants. Int J
Pharm Sci Rev Res, 7, 15-26.

10. Chattopadhyay, R. (2003). Possible mechanism of hepatoprotective activity of Azadirachta
indica leaf extract: part II. Journal of ethnopharmacology, 89(2-3), 217-219.
https://doi.org/10.1016/j.jep.2003.08.006

11. Dekhuijzen, P. N. R. (2004). Antioxidant properties of N-acetylcysteine: their relevance in
relation to chronic obstructive pulmonary disease. European Respiratory Journal, 23(4), 629-636.
https://doi.org/10.1183/09031936.04.00016804

12. Brok, J., Buckley, N., & Gluud, C. (2001). Interventions for paracetamol (acetaminophen)
overdoses. Protocol for a Cochrane Review. Cochrane Database of Systematic Reviews, (3).

13. Moosa, M. S., Maartens, G., Gunter, H., Allie, S., Chughlay, M. F., Setshedi, M., ... &
Cohen, K. (2021). A Randomized controlled trial of intravenous N-acetylcysteine in the management
of anti-tuberculosis drug—induced liver injury. Clinical Infectious Diseases, 73(9), €3377-e3383.
https://doi.org/10.1093/cid/ciaal255

14. Borlak, J., van Bommel, F., & Berg, T. (2018). N-acetylcysteine and prednisolone treatment
improved serum biochemistries in suspected flupirtine cases of severe idiosyncratic liver injury. Liver
International, 38(2), 365-376. https://doi.org/10.1111/1iv.13538

15. Chalasani, N. P., Maddur, H., Russo, M. W., Wong, R. J., Reddy, K. R., & Practice
Parameters Committee of the American College of Gastroenterology. (2021). ACG clinical guideline:
diagnosis and management of idiosyncratic drug-induced liver injury. Official journal of the
American College of Gastroenterology | ACG, 116(5), 878-898.
https://doi.org/10.14309/ajg.0000000000001259

16. Chalasani, N. P., Hayashi, P. H., Bonkovsky, H. L., Navarro, V. J., Lee, W. M., Fontana, R.
J., & Practice Parameters Committee of the American College of Gastroenterology. (2014). ACG
Clinical Guideline: the diagnosis and management of idiosyncratic drug-induced liver injury. Official
journal of the American College of Gastroenterology| ACG, 109(7), 950-966.
https://doi.org/10.1038/ajg2.2014.131

17. Chiew, A. L., Gluud, C., Brok, J., & Buckley, N. A. (2018). Interventions for paracetamol
(acetaminophen)  overdose. = Cochramne  Database  of  Systematic ~ Reviews,  (2).
https://doi.org/10.1002/14651858.CD003328.pub3

18. Wang, Y., Wang, Z., Gao, M., Zhong, H., Chen, C., Yao, Y., ... & Mao, Y. (2019). Efficacy
and safety of magnesium isoglycyrrhizinate injection in patients with acute drug-induced liver injury:
A phase Il trial. Liver International, 39(11), 2102-2111. https://doi.org/10.1111/1iv.14204

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 426




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne2 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/123

19. Li-na, T. A. N. G,, Feng, L. I. N., Zan, S. H. E. N., Yuan-jue, S. U. N., & Yang, Y. A. O.
(2012). Magnesium isoglycyrrhizinate used in the treatment of chemotherapeutic drugs-induced acute
liver dysfunction: A phase III clinical trial. Tumor, 32(9), 738-743.

20. Shan, D., Dai, S., Chen, Q., Xie, Y., & Hu, Y. (2023). Hepatoprotective agents in the
management of intrahepatic cholestasis of pregnancy: current knowledge and prospects. Frontiers in
Pharmacology, 14, 1218432. https://doi.org/10.3389/fphar.2023.1218432

21. Lei, X., Zhang, J., Xu, Q., Li, J., Qian, Y., Zhang, J., ... & Mao, Y. (2021). Exploring the
efficacy and safety of polyene phosphatidylcholine for treatment of drug-induced liver injury using
the Roussel Uclaf causality assessment method: a propensity score matching comparison. Journal of
International Medical Research, 49(8), 03000605211039810.

22. Li, M., Luo, Q., Tao, Y., Sun, X., & Liu, C. (2022). Pharmacotherapies for drug-induced
liver injury: a current literature review. Frontiers in Pharmacology, 12, 806249.
https://doi.org/10.3389/fphar.2021.806249

23. Liu, X., Zhao, M., M, J., Chen, H., Sheng, L., & Li, Y. (2017). Protective Effect of Bicyclol
on Anti-tuberculosis Drug Induced Liver Injury in Rats. Molecules, 22(4), 524.
https://doi.org/10.3390/molecules22040524

24. Naqiong, W., Liansheng, W., Zhanying, H., Yuanlin, G., Chenggang, Z., Ying, G., ... &
Jianjun, L. (2017). A multicenter and randomized controlled trial of bicyclol in the treatment of statin-
induced liver injury. Medical Science Monitor: International Medical Journal of Experimental and
Clinical Research, 23, 5760. https://doi.org/10.12659/msm.904090

25. Hao Haibo, Wang Xianhua, Zhao Shanliang, Wang Qiuzhen, & Ma Aiguo. (2018). Meta-
analysis of the efficacy of bicyclol in treating anti-tuberculosis drug-induced liver damage. Chinese
Journal of Disease Control, 22(4), 390-395.

26. Li, F., Zhao, Y., Li, D., & Hu, R. (2018). Inhibition effect of bicyclol on lipid peroxidation
in liver injury induced by neuropathic drugs. Med. J. West. China, 30(03), 446-448.

27. Hashem, A., Shastri, Y., Al Otaibi, M., Buchel, E., Saleh, H., Ahmad, R., ... & Gillessen, A.
(2021). Expert opinion on the management of Non-alcoholic fatty liver disease (NAFLD) in the
Middle east with a focus on the use of silymarin. Gastroenterology Insights, 12(2), 155-165.
https://doi.org/10.3390/gastroent12020014

28. Beni¢, M. S., Nezi¢, L., Vuji¢-Aleksi¢, V., & Mititelu-Tartau, L. (2022). Novel therapies for
the treatment of drug-induced liver injury: a systematic review. Frontiers in Pharmacology, 12,
785790. https://doi.org/10.3389/fphar.2021.785790

29. Marjani, M., Fahim, F., Sadr, M., Dizaji, M. K., Moniri, A., Khabiri, S., ... & Velayati, A.
A. (2019). Evaluation of Silymarin for management of anti-tuberculosis drug induced liver injury: a
randomized clinical trial. Gastroenterology and hepatology from bed to bench, 12(2), 138.

30. Bessone, F., Hernandez, N., Tanno, M., & Roma, M. G. (2021, August). Drug-induced
vanishing bile duct syndrome: from pathogenesis to diagnosis and therapeutics. In Seminars in Liver
Disease (Vol. 41, No. 03, pp. 331-348). Thieme Medical Publishers, Inc.. https://doi.org/10.1055/s-
0041-1729972

31. Bessone, F., Robles-Diaz, M., Hernandez, N., Medina-Caliz, 1., Lucena, M. 1., & Andrade,
R. J. (2019, July). Assessment of serious acute and chronic idiosyncratic drug-induced liver injury in
clinical practice. In Seminars in liver disease (Vol. 39, No. 03, pp. 381-394). Thieme Medical
Publishers. https://doi.org/10.1055/s-0039-1685519

32. European Association for the Study of the Liver (2019). EASL Clinical Practice Guidelines:
Drug-Induced Liver Injury. J. Hepatol. 70 (6), 1222-1261. 10.1016/j.jhep.2019.02.014

33. Devarbhavi, H., Aithal, G., Treeprasertsuk, S., Takikawa, H., Mao, Y., Shasthry, S. M., ... &
Asia Pacific Association of Study of Liver. (2021). Drug-induced liver injury: Asia Pacific

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 427




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne2 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/123

Association of Study of Liver consensus guidelines. Hepatology international, 15(2), 258-282.
https://doi.org/10.1007/s12072-021-10144-3

34. Salas-Silva, S., Simoni-Nieves, A., Lopez-Ramirez, J., Bucio, L., Gdmez-Quiroz, L. E.,
Gutiérrez-Ruiz, M. C., & Roma, M. G. (2019). Cholangiocyte death in ductopenic cholestatic
cholangiopathies: Mechanistic basis and emerging therapeutic strategies. Life Sciences, 218, 324-339.
https://doi.org/10.1016/;.1£s.2018.12.044

35. Robles-Diaz, M., Nezic, L., Vujic-Aleksic, V., & Bjornsson, E. S. (2021). Role of
ursodeoxycholic acid in treating and preventing idiosyncratic drug-induced liver injury. A systematic
review. Frontiers in Pharmacology, 12, 744488. https://doi.org/10.3389/fphar.2021.744488

36. Perlamutrov, Y., Bakulev, A., Korsunskaya, I., Orlov, E., & Bolotnikova, N. (2014).
Ademetionine in treatment of drug induced liver injury: an observational study in Russian patients,
receiving immunosuppressive therapy for psoriasis. International Journal of Pharmaceutical
Sciences and Research, 5(12), 5163.

37. Noureddin, M., Sander-Struckmeier, S., & Mato, J. M. (2020). Early treatment efficacy of
S-adenosylmethionine in patients with intrahepatic cholestasis: A systematic review. World journal
of hepatology, 12(2), 46. https://doi.org/10.4254/wjh.v12.i2.46

38. Vincenzi, B., Santini, D., Frezza, A. M., Berti, P., Vespasiani, U., Picardi, A., & Tonini, G.
(2011). The role of S-adenosyl methionine in preventing FOLFOX-induced liver toxicity: a
retrospective analysis in patients affected by resected colorectal cancer treated with adjuvant
FOLFOX regimen. Expert opinion on drug safety, 10(3), 345-349.
https://doi.org/10.1517/14740338.2011.562888

39. Andrade, R. J., Aithal, G. P., Bjornsson, E. S., Kaplowitz, N., Kullak-Ublick, G. A., Larrey,
D., & Karlsen, T. H. (2019). EASL clinical practice guidelines: drug-induced liver injury. Journal of
hepatology, 70(6), 1222-1261. https://doi.org/10.1016/j.jhep.2019.02.014

40. Alamri, R. D., Elmeligy, M. A., Albalawi, G. A., Alquayr, S. M., Alsubhi, S. S., & El-
Ghaiesh, S. H. (2021). Leflunomide an immunomodulator with antineoplastic and antiviral potentials
but drug-induced liver injury: A comprehensive review. International immunopharmacology, 93,
107398. https://doi.org/10.1016/j.intimp.2021.107398

41. Stine, J. G., & Lewis, J. H. (2016). Current and future directions in the treatment and
prevention of drug-induced liver injury: a systematic review. Expert review of gastroenterology &
hepatology, 10(4), 517-536. https://doi.org/10.1586/17474124.2016.1127756

42. Lheureux, P. E., Penaloza, A., Zahir, S., & Gris, M. (2005). Science review: carnitine in the
treatment of valproic acid-induced toxicity—what is the evidence?. Critical Care, 9(5), 431.
https://doi.org/10.1186/cc3742

43. Bohan, T. P., Helton, E., McDonald, 1., Konig, S., Gazitt, S., Sugimoto, T., ... & Koch, G.
(2001). Effect of L-carnitine treatment for valproate-induced hepatotoxicity. Neurology, 56(10),
1405-1409. https://doi.org/10.1212/wnl.56.10.1405

44. Wan, J., Kuang, G., Zhang, L., Jiang, R., Chen, Y., He, Z., & Ye, D. (2020). Hesperetin
attenuated acetaminophen-induced hepatotoxicity by inhibiting hepatocyte necrosis and apoptosis,
oxidative stress and inflammatory response via upregulation of heme oxygenase-1 expression.
International immunopharmacology, 83, 106435. https://doi.org/10.1016/j.intimp.2020.106435

45. Jiménez-Arellanes, M. A., Gutiérrez-Rebolledo, G. A., Meckes-Fischer, M., & Leon-Diaz,
R. (2016). Medical plant extracts and natural compounds with a hepatoprotective effect against
damage caused by antitubercular drugs: A review. Asian Pacific Journal of Tropical Medicine, 9(12),
1141-1149. https://doi.org/10.1016/j.apjtm.2016.10.010

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 428




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne2 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/123

46.He,J. L., Zhou, Z. W., Yin,J. J., He, C. Q., Zhou, S. F., & Yu, Y. (2014). Schisandra chinensis
regulates drug metabolizing enzymes and drug transporters via activation of Nrf2-mediated signaling
pathway. Drug design, development and therapy, 127-146. https://doi.org/10.2147/DDDT.S68501

47. Feng, S., Qiu, B., Zou, L., Liu, K., Xu, X., & Zhu, H. (2018). Schisandrin B elicits the
Keap1-Nrf2 defense system via carbene reactive metabolite which is less harmful to mice liver. Drug
Design, Development and Therapy, 4033-4046. https://doi.org/10.2147/DDDT.S176561

48. Gao, Y. Q., Zhou, Z. H., & Shan, J. J. (2019). The effect of natural polysaccharides on drug-
induced liver injury: research advances. J Int Pharm Res, 46, 163-70.

49. Wang, J., Luo, W., Li, B., Lv, J., Ke, X., Ge, D., ... & Liao, Y. (2018). Sagittaria sagittifolia
polysaccharide protects against isoniazid-and rifampicin-induced hepatic injury via activation of
nuclear factor E2-related factor 2 signaling in mice. Journal of ethnopharmacology, 227, 237-245.
https://doi.org/10.1016/j.jep.2018.09.002

50. Xu, Y. F. (2016). Effect of polysaccharide from Cordyceps militaris (Ascomycetes) on
physical fatigue induced by forced swimming. International journal of medicinal mushrooms, 18(12).
https://doi.org/10.1615/IntIMedMushrooms.v18.112.30

51. Fahmy, S. R., Amien, A. 1., Abd-Elgleel, F. M., & Elaskalany, S. M. (2016). Antihepatotoxic
efficacy of Mangifera indica L. polysaccharides against cyclophosphamide in rats. Chemico-
biological interactions, 244, 113-120. https://doi.org/10.1016/j.cbi.2015.11.009

52. Sener, G., Eksioglu-Demiralp, E., Cetiner, M., Ercan, F., & Yegen, B. C. (2006). B-glucan
ameliorates methotrexate-induced oxidative organ injury via its antioxidant and immunomodulatory
effects. European Jjournal of pharmacology, 542(1-3), 170-178.
https://doi.org/10.1016/j.ejphar.2006.02.056

53. Sener, G., Toklu, H., Ercan, F., & Erkanli, G. (2005). Protective effect of B-glucan against
oxidative organ injury in a rat model of sepsis. International immunopharmacology, 5(9), 1387-1396.
https://doi.org/10.1016/j.intimp.2005.03.007

54. Karaduman, D., Eren, B., & Keles, O. N. (2010). The protective effect of beta-1, 3-D-glucan
on taxol-induced hepatotoxicity: a histopathological and stereological study. Drug and chemical
toxicology, 33(1), 8-16. https://doi.org/10.3109/01480540903380472

55. Hong, S. W., Lee, H. S., Jung, K. H., Lee, H., & Hong, S. S. (2012). Protective effect of
fucoidan against acetaminophen-induced liver injury. Archives of pharmacal research, 35(6), 1099-
1105. https://doi.org/10.1007/s12272-012-0618-5

56. Han, L., Yao, S., Cao, S., Mo, G, L1, J., Cao, Y., & Huang, F. (2019). Triterpenoid saponins
from anemone flaccida suppress tumor cell proliferation by regulating MAPK, PD1/PDLI, and
STAT3 signaling pathways and altering cancer metabolism. OncoTargets and therapy, 10917-10930.
https://doi.org/10.2147/OTT.S212666

57. Xu, J., Wang, S., Feng, T., Chen, Y., & Yang, G. (2018). Hypoglycemic and hypolipidemic
effects of total saponins from Stauntonia chinensis in diabetic db/db mice. Journal of cellular and
molecular medicine, 22(12), 6026-6038. https://doi.org/10.1111/jcmm.13876

58. Vinarova, L., Vinarov, Z., Atanasov, V., Pantcheva, 1., Tcholakova, S., Denkov, N., &
Stoyanov, S. (2015). Lowering of cholesterol bioaccessibility and serum concentrations by saponins:
in vitro and in vivo studies. Food & function, 6(2), 501-512. https://doi.org/10.1039/c4fo00785a

59. Qu, X., Gao, H., Tao, L., Zhang, Y., Zhai, J., Sun, J., ... & Zhang, S. (2019). Astragaloside
IV protects against cisplatin-induced liver and kidney injury via autophagy-mediated inhibition of
NLRP3 in rats. The Journal of  toxicological  sciences, 44(3), 167-175.
https://doi.org/10.2131/jts.44.167

60. Ma, X., Chi, X., Yuan, L., Wang, Y., Li, Z., Xu, W., ... & Hu, S. (2020). Immunomodulatory
effect of ginseng stem-leaf saponins and selenium on Harderian gland in immunization of chickens

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 429




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne2 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/123

to Newcastle disease vaccine. Veterinary Immunology and Immunopathology, 225, 110061.
https://doi.org/10.1016/j.vetimm.2020.110061

61. Kang, S. H., Kim, T. H., Shin, K. C., Ko, Y. J., & Oh, D. K. (2019). Biotransformation of
food-derived saponins, platycosides, into deglucosylated saponins including deglucosylated
platycodin D and their anti-inflammatory activities. Journal of agricultural and food chemistry,
67(5), 1470-1477. https://doi.org/10.1021/acs.jafc.8b06399

62. Hu, J. N., Xu, X. Y., Li, W, Wang, Y. M., Liu, Y., Wang, Z., & Wang, Y. P. (2019).
Ginsenoside Rkl ameliorates paracetamol-induced hepatotoxicity in mice through inhibition of
inflammation, oxidative stress, nitrative stress and apoptosis. Journal of ginseng research, 43(1), 10-
19. https://doi.org/10.1016/1.jgr.2017.07.003

63. Zhang, Y., Zhong, X., Xi, Z., Li, Y., & Xu, H. (2023). Antiviral Potential of the Genus
Panax: An updated review on their effects and underlying mechanism of action. Journal of Ginseng
Research, 47(2), 183-192. https://doi.org/10.1016/].jgr.2022.11.003

64. Fan, S., Liu, C., Jiang, Y., Gao, Y., Chen, Y., Fu, K., ... & Bi, H. (2019). Lignans from
Schisandra sphenanthera protect against lithocholic acid-induced cholestasis by pregnane X receptor
activation in mice. Journal of ethnopharmacology, 245, 112103.

65. Liang, Li; Bi, Qian; Dong, Jincai; Yang, Xingxin; & Yu, Jie. (2018). Advances in the
development of natural drugs with hepatoprotective effects. Bioresources, 40(2), 148-158.
https://doi.org/10.1016/j.jep.2019.112103

66. Uchida, N. S., Silva-Filho, S. E., Aguiar, R. P., Wiirzler, L. A. M., Cardia, G. F. E.,
Cavalcante, H. A. O., ... & Cuman, R. K. N. (2017). Protective effect of Cymbopogon citratus
essential oil in experimental model of acetaminophen-induced liver injury. The American journal of
Chinese medicine, 45(03), 515-532. https://doi.org/10.1142/s0192415x17500318

67. Zhang, J., Zhang, S., Bi, J., Gu, J., Deng, Y., & Liu, C. (2017). Astaxanthin pretreatment
attenuates acetaminophen-induced liver injury in mice. International Immunopharmacology, 45, 26-
33. https://doi.org/10.1016/].intimp.2017.01.028

68. Yoshioka, H., Aoyagi, Y., Fukuishi, N., Gui, M. Y., Jin, Y. R., Li, X. W., ... & Nonogaki, T.
(2017). Suppressive effect of kamebakaurin on acetaminophen-induced hepatotoxicity by inhibiting
lipid peroxidation and inflammatory response in mice. Pharmacological Reports, 69(5), 903-907.
https://doi.org/10.1016/j.pharep.2017.04.004

Ilocmynuna 6 peoakyuio Ipunama k nybnukayuu
16.12.2025 2. 27.12.2025 a.

Ceobinka 04 Uumupoearus.

borateipeBa M. M., Xapcanosa A. C., Kanyruna O. II., AxxumaroBa M. P. CoBpemeHHbIe
MOJXO/bI K U3YYEHUIO T'elaTONpPOTEKTOPHBIX CPEJICTB M UX POJU B MAaTO(U3UOIOTHH 3a00IeBaHUN
nedeHu: 0030p aKkTyallbHBIX UcclieoBaHuil // bromnerens Hayku u npaktuku. 2026. T. 12. Ne2. C.
412-430. https://doi.org/10.33619/2414-2948/123/45

Cite as (APA):

Bogatyreva, M., Kharsanova, A., Kalugina, O., & Azhimatova, M. (2026). Modern Approaches
to the Study of Hepatoprotective Agents and Their Role in the Pathophysiology of Liver Diseases: A
Review of Current Research. Bulletin of Science and Practice, 12(2), 412-430. (in Russian).
https://doi.org/10.33619/2414-2948/123/45

Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 430




