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Yumcma: Monror smda Hap ['ypram-13 sMHHT ONOH JKHUIHMAH Typluiaraj
TYJTYypIIaH 3J3THui Tepes OYpHuitH eBUNH/ X3pariax npcrH. Cynanraanyyn
TyC SMUUTI B BHUpYCBIH MIANTraaHT 3JI3THUM Yypa3BC3J, JISTHUM ©6XJIeNIT,
ApPXMHBI IIANTTaaHT I3THUN ©BUMH, 3MA3C HIAITrAAJICaH J3THUN IdIMTAII
39p3T OBUHYYAMHH OSMUMITSHA XOPAMUDX Tamaap xapyyiacaH. [9Bu
I'ypram-13-p1H 2m3rHINA (UOPO3BIH ACPAT HONOO OOJIIOH TYYHHI MEXaHH3M
TOOPXOUTYH X9B3p OaitHa. 3opuiaro: ['ypram-13 smmiin ppakiyynsr LX2
(xyHuit smerHAA omtor 3c-human hepatic stellate cell line) scuita ampapax
ganBapT Y3YY/IIX Hejeer cymiax. Apra, aprawian: ['yprom-13-sH HyHTAr
SMHHIT alleTOHUTPUI, METAHOJI, HIPMAJ yC, METPOJIeHH 3(Hup, reKcaH, ST
aleTar, yCryi 3TaHOJ 33pAT YyCrardua XaHIanK, ppakityyasir 03macsH. LX2
ACHHT TOXHUPOX OPUMHJ 6creBepiex, [ ypram-13 smuitH dpaxiy Tyc 6ypasc
STH3 OYPHITH KOHIIEHTpaIHap YHITWIYYdB. DenitH npoiudepansr MTT aprer
ammriaH cynamwiaa. Yp AyH: [ypram-13-sH sMuitH ¢paximyyn TyHTHITH
xamaapantairaap LX2 scuitn nponunepansir 0yypyysican. @pakmyyasia 50
6a 100 mxs/mi koHIeHTpany LX2 scuitH mponmdeparn CTaTUCTUKANWH YHIH
Marajuiantaiiraap Oyypcan 6aiinaa. @pakiyynsir XOOpOH] Hb XapbIlyyiaaxasl
STHI amerar (pakil XapblaHTyld eHIep WIIBXUUT y3yyncsH. Jyrwaar:
I'ypram-13 smuita pB3p yc, NeTpoieH 3(hup, 3TUI alleTaT, TeKCaH, yCryH
ATAHOJI 33PAT (PPAKITYYI in Vitro HOXIOI SIATHUH OUIOT 3CHITH UIIBXKIANAT
WIdPXUIl JapaHTyiIax HeJIeeTd OaifHa.

aHaraax yxaaHbl OHOJIOOp  OypAIdr. DJATHUI CHHYCOMIYYIbIH XaHa IapeHXUMHHH

TYHTajar 1eB OOJOBCpYyJiaX YW a)KuyiaraaHsl ajjaraal
Hb TyXailH 3PXTIH/I HOJIeeJee] 30TrCOXTyi Oyxai OyT3H
CHCTEMUIH TOTTOJILIOOHBI 3MIAT ©OPWIONTOA XYPraIdr
GaitHa.! DArHUI OBUHKI YHACOH MEXaHU3M Hb TyHramar
eB OOJOBCpyyJaXx YiJl axwWiuiaraa ajjarjcaHTai
X0JI000TOM yycaor.”

DarHuid Uppo3 OO0 IATHUEM OJIOH TOPJIHitH
©BUHHUN XYHAPIIIIC YYCCOH DIIDTHUM IIMTIMMH 5MIAr
JKaMbIH CYYJIMIH Y€ AT 10M. DI3THUN HIUPPO3BIH HIATTraaH
OJIOH 00JIOBY IIUPPO3BIH OYX TOXHUOJIION Hb SJI3THUN SCHITH
YXOKWII, JlereHepar; OOJK 2JI9THUEM napeHXuM (GpuOpo3bIH
9/193p COJIMIJIOX, PEreHepaTHB 3aHTWilaa YYCIX, AJIATHHH
Y axwiiaraa ajjariax 39pdr SMIOT JKaMblH - aJinil
OHIVIOrTOMroOp siBarnax OaiiHa. duOpo3 Oost HIdrHUN
OYyX apxar eBUHYY/I HHUPPO3 OOJDK XYHAPAIX IMIIT KaMbIH
ypbaain yitn sBi oM. OJ100 ye/1 3I3THUH IIPPO3BIT IMUIIIX
YP IYHT3H cTpaTer qyTarjantai XoBop Oaiina.?

Om3r Hb MApeHXUMMHH ACcYyH (TenaTonuTyynd)
0O0JIOH MapeHXMMHUIH OyC ICYYI TATIAT Oycaa 3CYYyIdac

Oyc amarHuil cuHycou sxporen ac, Kyndep ac, amarauit
omior sc (hepatic stellate cells: HSC) 3apar rypsan
00ep 93CI3C TOITAOr. OJATHUHA MapeHXUMHHH OO0JIOH
napeHXuMuitH Oyc 3¢ xoéynaa aydrauii Gubpo3 6Oa
XaTyypJiblH 9XJ2J1 0a JaaMKpaji OpOJIJIOr. ODJIATHUN
0JIUIOT 3CUitH mposudepal; O0JOH UIIBXKUI Hb SJIITHHIMA
(huOpO3bIH YYCIIT OOJIOH JaaMKpayiTail HATT XOJI00OTOM
Gaiiiruiir cyamaadnl TOrToOCcoH GaiiHa. !

['ypram-13 oM Hb HUHT 13 TOpHIAH 3MT 001MCO0C
OYPICOH, JIBTHUN DM, HaWpyyJcaH Xop, 00epeHI Xuii
TapxcaH, IIPAC Xaariax, XajlyyHaap XeeX, Xap SMbIH
XOpXOM eBUHMWI apwirax uajganrtail. Haiipiarag e xau
TYpraMm, Jinii, xamOpaii, araan OoHa, pyna, ap yp, 0ap
YP, KYP YP, yJlaaH 3aH/aH, XYJAPUIH 3aap, XUPCUKH 3BID,
TMBaH, UIyHX, 33p3T OpJOT.>

Opunn yen ['ypram-13 sMm xapwrasryit caitn
cymiaracan Oereenn OMO30 0OosoHn Monron YiickH
OMHIJITMAH TMPaKTHKT OPreH X3pIridradk Oaina. !’
I'ypraM-13 smuiir B BupycuilH ImIanTraant 5>iI3THUH
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YP3BCAJI, DJITHUI ©OXJIONT, apXUHBI IAITraaHT JIATHUH
©BUMH, 5MA3C MIAITraajcad >JI3THUM M2 Gomon
LIOYUMOT SIBITAll 3JIATHUI ILIapianT 33p3r ©BUHYYIUIH
SMYUIIITIRH XIPATIAX Tanaap AypAcan 601084, a1arHuit
(rOPO3, HIPrHUN HUPPO3BIH IMUMIITIIH/L XIPATIIIX Tajlaap
OryYJICOH OYyTI3J1 XapaaxaH rapaaryi Oaiina.

3opuaro: I'ypram-13 sMuiiH TaBaH TOPJIUIH yycrarduiin
(dpakiyyasir 039K, T™arepuidd LX-2 scuilH ampapax
ya/BapT Y3YYJIIX Heseer CyAjaH TOTTOOX.

Apra, apraviai:

Xopaensedoxyyn: ©OBep MonroasiH MoHron DMUITH
YHNABIPT CTaHAAPTHIH Jaryy yWiaaeapiadcaH ['ypram-13
ynamxiant ypai aM (BHXAVY-biH amuiin yilnasapianuitn
3eBlIeepinidH nyraap: Z15020395. LyBpansin ayraap:
2202027).

LX-2 ac (Karanoruiin gyraap: ZQ0026, Shanghai Zhongg-
iao Xinzhou Biotechnology Co., Ltd.), MTT wuomor
(Shanghai Beyotime Biotechnology Co., Ltd).

Omuiin  ¢paxy  6s10con  apea: T'ypram-13-piH  >Muir
HYHTarJIax, anetoHuTpuia (acetonitrile), meranon (meth-
anol), HIpMAN yc, merponeitH 3¢up (petroleum ether),
rekcan (n-hexane), st amerar (ethyl acetate), ycryi
stanon (anhydrous ethanol) 39par yycraruna xanpancas.
OMac 5 rp XdOMKIITIH aBu 50 MII yycrarduiir H3MA371
CAICPATY TOXOOPOMKU]] XUIK, 24 arUiH TypIII CATCIPCHH.
Oprompra - yypulyyjiardaap Yycrardur — yypuryyink,
XaHZBIT OTTOPYYIDK aBCaH.

Dcuiin eceo66p 6510c5H apea.: LX2 scuitr 37°C-uitH ycan
BaHH][ XypJlaH 3¢k, 10%-nuitH yXpuitH ypruiin uiinmc
aryysican DMEM opunaa mnxyyisH, 37°C, 5%-nita CO-
OyXuil YMHATIITYYJICOH MHKYOAaTOPT ©CTOBOPIOCOH. DCHITH
ecent 85-95% Xypaxam, OpUHBIT copyyiaH aBdy, ¢ocdar
Oydepbin yycmanmaap yraacan. YyHuii mapaa 0.05%
tpurcuH-EDTA yyceman xwitxk, 37°C-1 60ruHO XyraraaH
WHKyOar XuiiB. TPUIICHHUH YHITWIDIAAT TIKIIIIT OPIHOOP
caapMarkyyJCHBI J1apaa, SCHUIH CYCIEH3HHT IyIITyYIDK,
1000 »pr/muH Xyparaiiraap 5 MUHYTHIH TYpPII HEHTPHPYTT
SPTYYJISH, TYHaJachll aBaasl 133p Hb IIMHA OPYNH HAIMIB.

Dcuiin ambopax uaosapwvie cyoaican apea: ICUHH aMbIpax
yaaBapbll cyuiax Typwmateir MTT nomruiir ammrian
YHIAB3PJISTUMHH 33aBpbIH J1aryy XHUIDK T'YHLITIICHH.
Xyuanit amerauit LX2 scuiir 96 xoHxop Oyxwid TaBraHpg
ceper xstHaNTaac Oycan xouxopt 5000 sc Gaiixaap TOOIOX
xuiirag, 37°C, 5% CO2 Oyxuit YMHrIyyacsH HHKyOaTopT
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HOT IOHHUIH TypIn OainracaH.

XsiHanraac Oycan xouxopt ['ypram-13 smwuiin
NeTpoIeiiH 3pUp XaHJ, TeKCaH XaH, dTWIALeTaT XaHs,
YCTY# 3TaHOJ XaH[I, yCaH XaHj Tyc 0ypaac 2, 5, 10, 20, 50,
100 MKr/mi1 KOHIIEHTpaLTalraap Tyc TYChIH TOMJIATIIAIIT
XOHXOpT xuiik, Tapruiir 37°C, 5% CO, myyrssun 24
naruiH Typur Oaiiiracan. Ceper XsHaITBHIH XOHXOPT 3¢
0a SMHITH OpPOH/I HAPMDJ YC, XSHAITHIH XOHXOPT SMHUIHH
OpPOHJ HAPMAI yc XuiicoH. YyHuil napaa MTT yycmansir
TaBTUIH XOHXOpP OYpA XMHI?3J 39pX HIYYIIdHI JaxXHH
3 mar Oainrax, (popMazaH KPHCTAJIBII YYCIICOH. DCHIH
©CTOBPHITH OPYHBIT acTax, TABI'HITH XoHX0p Oypa DMSO-
uir xuibk (opmaszaHbl KpPHCTAIBIT yycraB. [ apiuiiH
HIMHPITHIr 570 HM  JOJITHOHBI ypTajg MUKPOIUIIIT
YHIIUTYUMH TyclaMiKTall XdIMKCIH. OCHHH aMbJpax
4aJ[BapbIl Aapaax TOMbEOTOOP TOOL[OOJICOH.

OcwuiiH ambapax gaasap (%) = (3M aryysicaH XOHXODPBIH
[IMHTZJIT-COPOr  XSHANTBIH ~ XOHXOPBIH — LIMHIAAIT)/
(XSHAITBIH XOHXOPBIH IIMHIAINT - COPOr XSHAJITHIH
XOHXOPBIH HIMHIIT)X 100

Yp oymeunin cmamucmux 6Oonoecpyynanm: CynanraaHbl
QKJIBIH Yp OYHTHIH CTaTHCTHK OosioBcpyysaiteir SPSS
20.0 mporpamm A33p TYHURPTIIK, AYHDKUUT 95 XyBUNH
UTIIX Xs3raap, CTaHAapT XasailnTrairaap TOOLIOOJICOH.
Bymar xoopoHnbslH Xapelyynantelr one way ANOVA,
Tukey’s post hoc Tectmiir ammrian TYHIITrIB. YHIH
Marajuianei - manryyp p<0.05 yen cymamk Oaiiraa
XyBBCaM)K Hb OYJITYY/I9/] CTATUCTUKUIH YHOH Marajyiajirai
suraa OaifHa XK y39B.

Yp ayn: ['yprom-13 sMuiiH 113B3p yc, METPOSICHH ddup,
9THJI alleTaT, TeKCaH, yCryi ATaHoJI 33par (ppaKiyyabIr SH3
Oypuiin TyHraap LX2 scuifH ecreBept 24 maruiftH TypII
YAITWIYYIDK 3CHHH amblpax 4YaaBapT Y3YY/DX HeJeer
cymiaB. Yp ayHraac xapaxan ['ypram-13-biH dpaxityyn
TYHI'MiH Xxamaapantaiiraap LX2 scuiiH npoaudeparpir
Oyypyysican 6aiina. Hapman ycubl dpaki (p<0.05) 6oson
ycry# atanossiH ¢paki (p<0.001) 100 MKr/mit TyHI, XapHH
MIETPOJICHH up, FITHI aleTaT, reKcaH 33par dpakiyyn 50
6a 100 mxut/mut Tyr LX2 scuita mponudepalibIr CTaTHCTHK
a4 xosbornoiaroiroop Oyypyysiax HeJlee Y3YYJICOH
(p<0.001). @pakuyynbll XOOpPOHJ Hb XapbllyyJaxas
'ypram-13-piH sTHnaneraT ¢paki XapbUaHTyH HIYY Yp
IYHTHi Oaitnaa (3ypar 1).
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3ypar 1. LX2 3cuiin ambapax yaasapt I'ypram-13 smuiin ppaxknyyabin y3yy/13X He106.
I'ypram-13 smuiin HapMaa yeHsI (A), yeryit atanoinsi (B), nerponeiin a¢upuiin (B), rexcanst (I),
strn anetatsH ([1) dpakiyyn. *p<0.05, **p<0.001 vs O TyH.

Xaauamak: MOHTOJIBIH yJIaMIKJIAIT aHaraax yxaaH Hb OJIOH
3YYHBI TYpII 3JI9THHH apXar eBYHYYIUIT 3MUIIX apBUH
UX TYPIUIATBIT XYPUMTIYYIDK UPsk33. CYYIuiH KUY YA
ypramiiblH rapaitail 5M O00JOH HHMIMOAII KOPBIH dJIATHUAN
(ubpo3 1 Y3YYIIX HOIee CyanaaublH aHXaapibIT HXI3XH
TaTax OaifHa.

I'yproM-13  oMudr 2orHUE  apxar e©BYHHHN
SMUMITI3HI epreH xaparadmar. Hushan (2020) HapbiH
cynainraaraap ['ypram-13  skop HB DJJIOTHUH OCUHH
MeMOpaHbI YX)KHJI TAMTIIINC XaMraanax, [ec sUIrapaaThil
HOMOTIYYIIDX, OOXHHH XOT HCAIIDITHNAT Oyypyyiax,
IyCHBI OYJATHAATUHH TOTTOJIIOOHBI ANJarUIbIl 3acax,
3JIATHUM 3CUITH HOXOH TOJLKWITUNT cCallKpyyiiaxX, TOMpPUIHH
COJIIIIII00 OO0JIOH 30XHILYYJIaX YYPryy/IbIH XSIMPAJIBIT 3acax
YWILIDITOUT Xapyyiican Oaiina.'

bun »sHoxyy cynamraang ['yprom-13  omuiin
IPBIP YyC, TETpoNeitH »¢up, ITUI ameraT, TeKCcaH,
yCry# staHon 33par ¢paknyynsin LX2 scuitH ampapax
yanBapT Y3YYJIdX HeJleer cyaamiaa. Yp AYHIIIC Xapaxam
I'ypram-13-p1H dpakmyyn 50 6a 100 Mxr/mur TyHImaa
TYHTUHH  Xamaapajrairaap 9CHHH  Mpoiudeparbir
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WpXuid Oyypyyican OaiiHa. Dpakiyyaslr XOOpOHA Hb
XaphIlyyiaxaa 3T anerar (pakil XapbUaHTyHl WIVY Yp
YHT?H Oaiinaa.

OJATHUHA COPBIKUATHIH XYPUMTIAIA OPOJILIOTY
YHJICOH 3CYYAUNH HAT Hb OJJIOT 3¢ O0yI0Y 66X TOC HOOIUTOrd
3¢ I0M. DPYYJI dAT3HI ojior 3¢ Disse-niiH 3aiin 6aipnax,
A aMUHIDM XaaraybK, WIPBXTYH Oalimanrtail Oaiinar.
Omior 5C OJIOH yAaaruidH TOMTIIY XYUUH 3YHIYYI
60s10H/3¢Ba1 platelet-derived growth factor, transforming
growth factor (TGF)-B, tumor necrosis factor (TNF)-a,
interleukin  (IL)-1 39par ypoBCIWMHAH UHUTOKUHYYABIH
HeJleereep TaiiBaH Oaiiylaac HIPBXXKCOH TONOB PYY
MIDKAK MHOGHOPOOIAacT 00JIOH XyBHpPY, anbda-renrep
Oymuuuruitn aktuH (a-SMA: a-smooth muscle actin)-
WUT AATapyyJnK 3X13r. MeH 31uiiH HOXeH CAPTIITHIH
X3CAT PYY HIWDKUH OYMXK, UX XOMXKIIHUM 3CHUITH rajHax
MaTPHUIBIT SNTapyyngar. DITHUN TIMTINHT apuiraxaj
MUOGuUOpOOIACTYy N  amomTo3[ OpXK, HIIBXTYIKIAT.
WNiinxyy omorHui  (GUOpPO3BIH YHJICOH IIANTraaH yryl
6oscHOOp (DUOPO3BIH YHIT SBII yHaantupd, dATIPIATHUT
caibkpyyiiar OaiiHa.’
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0-SMA Hb 313THUI 0JUI0T SCUIH UIIBXKIIUIH roJl MapKep,
Y#JI axuiuiaraanbl MeIuaTop OOJIOXBIH XYBBJ AJIATHHH
¢bubpo3n yyxan yypar TYHIPTIII3T. DPYYIl JI3HI OJIOT
9CYYI Hb WIPBXTYi Oaiik o-SMA-rsurapyynaarryi 6oioBu
QJIATHHUH apXar IMTINIH Ye HIPBXKIK, MHOGHOpobIacT
TOCT 3C OOJNIOH XyBHpPY, O-SMA-T HIYYIUIIP YYCIIK
Oaiinar. a-SMA-T sirapyyJjicHaap 3J3THUE OJUIOT 3CYYI
collagen I 6a III, ¢ubponexrnn, namuuun, TGF-f 33par
IIBTHUN HUOPO3/1 UyXall OpPOJIIO0TON XYUHIH 3YHITYYINiTH
XOMIKIOT HIMOTAYY/IAT.

I'ypram-13-b1H Haifpiaraz opJor rypram Oyroy
Carthamus tinctorius L. ub 2m32nuit oonoe sc (HSC-
T6)-nitH nMAdBXMHT JapaHryiylax HeNeeTdH 000X Hb
TOTTOOIZICOH OaitHa.' Ap ypa aryymnaraar XeOyJIblH XY4uIT
6osion xeOynuuuit Xyuusn HSC-T6 acuitn nponudepaupir
Oaracrax 3¢ XOpIyyJax, HejeeTdi OaitnHa. Men Smad2,
Smad3, Smad4-uiiH sKcpeccHir WIPXUH OyypyyiTK,
KoyutareH, npokosuiare [ Ooson II-mitH HUHISTKUIT,
plasminogen activator inhibitor-1-uitH = WAIBXKIUIT
Japanryiiax Hesee y3yymnk.'” XKyp yp Oywoy Garde-
nia jasminoides-uiiH TON YHWIWATY OOIUC TCHUIIO3U]
naBxokcoH HSC-T6 acuiin ambipax yaiBapsir Oyypyyink,
G2/M ye warkIr caaTyyJIArHAT XapyyJnkad. DHd Hb Sonic
hedgehog noxumonnbsn 3amaap namxkyyink HSC-T6 acuitn
nposudepalbIr AapaHryitaax 60JIOMKTOM MK TyTHIKII. '
I'ypram-13-p1H  Halipmarag opAor TYYXHH  3IyYyAdA
aryyJiarjax OJIOH TOOHBI OMOJIOTMHH WJIBXT OOAMCYYIl
IIBTHUNA PUOPO3BIH ACPIT YHIIIDI Hb THAIIOPHIAH AIITHUNA
OJUIOT 3CUMH WIPBXKIMHT JTapaHTyHIK, amoNTO3bIT
WIPBXXKYYJIIX, KOJUIAre€Hbl XYPUMTIAIBIT OyypyyJsax,
YP2BCAJI, MCOIINITHHH 3CPAT, ©6X TOCHBI XYPUMTIAJIBIT
Oaracrax, r39CHUNA OMYMII OPYHBIT CallKpyyJiax HOIOOTIH
Hb X0J000TON OOJIOXBIT CyAajraaHyy. XxapyyJyicaH OaiHa.
Onraspuitn yiumiia mexanusMy TGF-f/Smad, Nrf2/
NF-xB, TLR4, Nrf2, PDGF, MAPK, Hippo, TRPM7,
P53, SIRT1 33par noxuosuisz 3aMmyyn, IL-6, TNF-a 33par
YPABCIMHH IMTOKHMHYYJ YyXaJl OpOJIOOTOH O0J0X Hb
TOTTOOT/IXKII. 7%

Oarap Oyrmdac y39xaa [ypram-13 am acuitn
LUKJIMIT caaTyyiax, arolTo3bII 606X 3aMaap AJIATHHH
OJUIOT 3CHUIH nposHdepanpIr Oyypyynax 00JIOMKTOH oM.
Haamua sMuiiH yIUUIMHAH MeXaHU3MBIT HapuiBYJIaH
CyJuiax IaapjjaraTai 6aiHa.

JyrsaJr: YiamsknanT aHaraax yxaasj dJ3THUNA eBUHUIN
SMYMIITIIH] XIPATIK UpcdH [ypraM-13 smuiiH 113B3p
yc, meTposieitH aup, STHI alerar, rekcaH, yCryd 3TaHou
33par GpaKUyyl in vitro HOXUSI JIITHUNA OJJIOT 3CHITH
WIPBXKITUHAT WIDPXUN lapaHryiyiax HeJleeTdH OaiiHa.
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Abstract:

Background: Gurgem-13, a traditional Mongolian medicinal formula, is described in the Four Medical Tantras as having
therapeutic effects against liver disorders, toxins, renal “wind” conditions, urinary retention, hot-natured conditions, and
parasitic infections. It has been widely used in Mongolian traditional medical practice for the treatment of various liver
diseases.

Aim: To evaluate the effects of Gurgem-13 fractions on the viability of LX-2 cells (human hepatic stellate cell line).
Materials and Methods: Gurgem-13 powder was extracted by multiple solvents, including acetonitrile, methanol, dis-
tilled water, petroleum ether, n-hexane, ethyl acetate, and anhydrous ethanol, to obtain distinct fractions. LX-2 cells
were cultured under standard conditions and treated with varying concentrations of each fraction. Cell proliferation was
assessed using the MTT assay.

Results: All Gurgem-13 fractions exhibited dose-dependent inhibitory effects on LX-2 cell proliferation. At concentra-
tions of 50 and 100 uL/mL, a statistically significant reduction in cell proliferation was observed (p<0.05). Among the
tested fractions, the ethyl acetate fraction demonstrated the highest inhibitory activity.

Conclusion: Gurgem-13 fractions, particularly the ethyl acetate fraction, significantly suppresses the proliferation of
hepatic stellate cells in vitro, suggesting potential antifibrotic activity. These findings support the traditional use of Gur-
gem-13 in liver disease and suggest its potential therapeutic value against liver fibrosis.
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