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Yumcma: Dmrauii ¢pudpo3 Hb YPIBCIUHH VeI SI3THHIA TAMTCIH XICTUHH
acuifH ragaax Matpukce (91’ M) 6a xom6ord 3133p (COPBIDKMIIT) XYPIIITIDH
COJIMTIOXBIH 3CPAT XapHhy ypBaJl HOXOH TOIDKHIITOOC YYCIAT MPOIECC FOM.
OMHO Hb MATHAN QUOPO3BIT TaaMKpax apXar MIWHXK YaHapTai, dpramryi
©OPWIONT TYK Y3A3T OaiicaH 00I0BY OpunH yen (HUOPO3BIT UXCIXK, Oaracax
Gafimar AWHAMHK SIBIl T9K y33X Oosicou'?. Dmoruumii GuOpo3 Xdauiin
APIAUITYH ©6epwWIeNTe ] OpAOT Hb OI00T00p TOAOPXOHTYH Oaliraa x>muil U
LUPPO3BIH XA Y€ IIaTaHJ XYPTAI 3prax OONOMKTOH Tamaap 3pAIMTIN
[OOHTYH TAOMIAIIACOH OaifHa’. MOHTON YJICBIH XYH aMblH IyHI TEaTHT
C Bupyc (I'CB)-mitn xannmBap 11-16%, remarutr B Bupyc (I'BB)-nitn
xanasap 10.9-11.1% Toxmonmox Oaiiraa Hb TyC XaJlaBap €HASP TapXCaH
yiic opora ToorormrortS. Mawnait opon 100,000 XyH aMi HOOTZOX JIATHHI
9CT OMOHTHIH Hac OapanTtaap ADIXUIA HATIYTIIP OaiiphIr 333IDK ADIXUIH
JYH/DKaaC HallM JaxvH OHIep Y3YY/IUITTdH cynairaa rapusd’. Apra,
aprawian: bun sHAXyy cynanraar OapuMTBIH CyJaliraaHbl aprbIl’ alIuTIaH
XapbllyyJlaH OKHMIIMXK, HIITIOH JIYTHYK, CHCTEMTIHI?IZp MIMHKWIT?),
YHDJT33 XUHH OHOJIBIH CyJaNTaaHbl QYTHAAT XUimmd: Jyrmaar: 1. Dmranit
(uOPO3BIH CHIBIHTHIH IyY] OMOMapKEePHITH IIWHKUITIHY Y XapbIanryn
OYpaH Cyayarfak SMHYI3YHH ©16p TYTMBIH X3PATI9H/I HIBTPIITYH Oaliraa
XOMUA 9 MPIdAYHAA STTHHHA (GUOPO3BIT 3PT WIPYYIIX, AWMHAMHUK SBIBIT
XSIHAX 30PHJITOOP ©PTeH XYPAIIH AIUTIAXK OOJOXYHI[ IIHMHKHUITI? OM. 2.
Omeranit C BUPYCHIH YpaIBenuitH yen MMP-uitH cuifH 60I0H MOJIEKYITBIH
MEXaHM3MBIT CyJalDK, (PUOPOIUTHK YHI aXWiIaraaHsel UIPBXU Hb JI3THUH
¢ubpo3 pyy mmmkux OomonvoxToit. Uitmn smsranit C BUPYCHITH YPIBCIHITH
yen MMP-uiir umeBXryi Oaiirax MeEXaHU3MBIT TOXOPXOWUIOXBIH TYI[
cynanraar XMiX Imaapjyiara yprad rapd 6aiaa. 3. XyHuit amrauit puopo3sH
SIBL 1aXb 313rHuil MMP-uiiH 30Xu1lyyIaaThIH Tanaap LIeeH TOOHBI Cyajiraa
Oaiiraa Hb MaAIIN] CyAaraax OOJOMKHHT HIK OalfHa.

Opunia: MoHros yiacslH XYH aMbIH TyH[ renatut C BUpyc
(I'CB)-wiin xanasap 11-16%, renatut B Bupyc (I'BB)-uiin
xanasap 10.9-11.1% Ttoxuongox Oaiiraa Hb TyC XajaBap
OHJIOp TapXCaH yJC OPOHJ Toouormtort®, MaHaii opoH
100,000 xyH amJ HOOTJOX AJIATHHUNA 3CT OMOHTHMHH Hac
Oapasitaap IPJIXMHAJ HATIYTI3p OaWphIr 333K IIJIXHIH
JYHDKAaC HafiM [axuH 6HIep Y3YYIdITTIH cynairaa
rapus?’.

Omer  xopayymax — OOmMC, BT TAMTIATY
BUPYCYYI, apX¥, OOJUCHIH COJMJIILIOOHBI 3MI3T, IOCHHN
XYWIYYZ XE€HNaTOLUT D3CUUI I3MTIMNK YJIMaap 3JI3THUN

ACHHH 3aJIpajibiH YP AYHI XOT UCIMWAH Ooaucyys 00JioH
(hubpo3 yyCcraruy MeAuaTopyyabIr sUIrapyyJiaH YPIBCIUH
MpOIIECC OpHOAer. X3BUINH HOXION ICUHH MATPUKCHUNUT
YHIABIPIATY  YHACOH XemaTouuT (OJIoT) 3C TaiBaH
Gailimang opmuH A aMuH JOMHUIT Xaaragax YYpruir
CYUIPTr3IAT. YPIBCIMMH yed OMJIOr ACYYI MIPBXKUK
X0JIOOTY DAMIH YYPIHUT IYHIPTIATY KOJUIAreH 33par Oyca
YYPrUNAT HUHJIDDKYYIX YaaBap Oyxuit Muodudpobdiacran

XyBUpIAr.
Opyya omraumid  9ma OI'M-uiir  3aamary
METaJUIONPOTEHHA3A (MMIT) 6oJ10H TYYHHHAT

- 165 - Vol.19, Nel, (72) 2023



Opyyn Monouiin lunoicnax Yxaan Comeyyn

Japanryinard 5 uitH MaTpuKCHiiH MeTalI0NpOTEnHA3bIT
napanryinary  (OMMII/]) wp xapuinad TIHUBIPTIU
Oaiimar. YPIBCIUHH YeI HIIBXMKCIH OMJIOT ACYYH
OMMII/I-1-uiir ux3p snrapyymk yimaap MMII-uir
JMApaHTyWDK 3C 3aBcap YYPTUHH XypUMTIAI YYCIXK
(ubpuHOreHe3wr MK, MHrcHp (GudbporeHes
0010H (pUOPOITU3BIH TIHLBIPT Oaiigan ajnmaraiar.

Cymaracan Oaigan: DidrHuid  GuOpPO3bIH  33pruiir
TOJOPXOMJIOX ajTaH CTaHIApT Hb OJITHUH OHOICHITH
LHIMHKWITIY XOJAMH 4 9PT WIPYYJISr OOJIOH XSHAITHIH
KypMaap — XHMHXdJ  TOXMPOMIKIYH,  OMWIYYIATYINI
XYHAPAITIH, ©6puHH  XYCOATIIp  TaTramsax 39par
mIajITraabl  yjaMaac Xsraapiaramain Oaiinan  yycuor
yUUp WHBa3MB Oyc apraap »ydrHHH (UOPO3BIH 33pruiir
TOJJOPXOMJIOX Hb UyXaJ IOM.

OpurH yen oydrHud  (GUOPO3BIH ye ATkl
TOJOPXOIMJIOXOA  2rHUi  myyx Oa  myyn  Oyc
OvoMapkepuiiH  apreir  xoporak  OaiHa.  Ulyyn
OMoMapKepT dIIATHHUN 3CUIH TrajHax marpukcuitn (3I'M)
METaboJIN3M/1 OPOILIOT OMOMapKepyy/] OpJor 00 XaprH
myya Oyc OHMOMapKepT OJATHUHM YW aXuiaraaHbl
LIMHKWITYY OPZOT. DAr3dp CHUHBIHIMHH OHMOMapKepHitH
LHIMHKWITIOHYYAMNAT  XaBCpaH XdPATIdK, IHAITYYpbIH
Jaryy 313rHUNA GUOPO3BIT TOJOPXOUIOX OOTOMIKTOM.

MypaBaku 00JIOH Oycall 3pA3IMTI]] THATypPOHEI
xyunit 60100 MMII-2 Hb puOPO3BIH Ye AT OHOIIIIOXO0T
TycTail 00JIoBY 319THUE PuOpO3bIH ye mat, Gudpo3bIH
33P3MIANT  JIAaBXIAJd YYCTIAAT TYJ DSJI3THHA OWOICHITH
LIMHKWITYY Hb YyXall a4 X0JI00Tr/10ITOH Tanaap 1ypbacaH
Oaiina’.

Omoranit  C  Bupyctdi  eBureHyyx OoJOH
XSTHAITBIH CyOBEKTY Y IbIH HIAIIAC 13X MMP-uitd unsBxuiir
cynbhaT-noNMuaKkpuwIaMuIsH reib anekrpodopes, 0.1%
raxaiiH apbcHbl JxenmatuH (A Tepei) (Curma-Anapux)
acan koyutareH (SIRCOL mx OypapnmiiH KoJutareHsl
CTaHJapT MOJUMEpXKyyJcaH apraap muHkIeoH (Mx
Bputann). Cypanraann xamparacan MMP-uitn uitnmac
JIPX KOHLIEHTpauu Hb 3rHui C BHPYCTAH ©BUTOHYYIDI
IPYYST XyMyycHiiHx?3¢ engep Oaiis'’. KosmareHomuruk
mwmBxkmn FO 6a F1 yexn widpcon Gon skenaTMHa3bIH
WIPBXKWI Hb (UOPO3BIH alb 4 ye MIaTaHi WIPIITYH.
Mertanomnpoteiinasa- 1 -uitH ynuitH napanryitiard b FO 6a
Fl-g mooumumx 30XUIyynanTsr xapyyican OomoBd F2-1
OyypcaH 30XHUIYYJIQJITBIH Yp AYH XdBIAIACOH Oaitna (P
<0.001).

EBpornbiH  amarHuil  GUOpPO3BIH - cynanraaraap
ruamyponsl  xyuwi,  II-ITHIT, OMMILJ]  -1-uitn
OHOIIMJITOOHBI MAAPAT vaHap 90%-aac 133111, eBepMeI]
yanap 90% -aac mId11 OaiicaH Hb DJIATHUE OWOICHITH
HIMHKWITIITIM  XapbllyyJaX  OHOLIMJITOOHBI  YHDH
Marajyian eHzep Oatican. [latenm 6a Oycam 3pIIMTIL
ruanyponsl xXyuws, DMMII/I-1 6a a2-makporiioOynuHbI
UK renatut C  BupycuiiH mantraanrtait
JyH/1aac XYH/ 39pTruiiH (GrOpO3TOi ©BUTOHYYANIT XOHTOH
39pruiiH GUOPO3TOH OBUTOHYYIIIC SUIrax OOJIOMKTON Yp
JIYH X3BJIATICOH OaifHa.

Hlyyn  OuomapkepT  9CHHH  MaTPUKCHIH
OomuceiH  comuioo (¢pubporenes 0a GpudOponn3)-Toi
HIyyz Xxamaapanraid 6aiiiar 6ereej rypsan OyJar 60JTrox
anrunjar. YyHa MaTpuKCUiH XypUMTIQIbIH Y3YYJIIT
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(mpokomnaren [ mentua, npokosutaren Il menTun,
kouareH I, komaren IV, XoHapekc, TaMUHUH, THATyPOHBI
XY4WII), MaTPUKCHWH 3aapaibiH  y3yymur (MMII-2,
OMMIL - 1, 2), ¢ubporenesuitn nuroxunyyxn (TGF-B,
TGF-a, PDGF) opho.

Onoenutl puoposvin yeutin yumoxkun: DIATHANR (HUOpo3
YYCUITHIH YeJ OJIOH TOOHBI LUTOKHMHYYH CyJUlarcaH
00JIOBY OMHII3YHA a4  XOJNOOTAOJNTOH 1eeH X3JH
muroknnyyn 6aitnar. Yyan: (TGF-B, TGF-a, PDGF)
TGF-a (Transforming growth factor alpha) ub spyyn
OOJIOH XaBJIPHIH SCHHH MHUTO3BIH WIIBXUHT HXICTHIAT
0eree/1 BIATHUIA XaBaap YYCIXOM dyXal HOJee y3yyimr' .
Omaramnit muppo3sH yer TGF-o xaMxa3 uxacmsr 6ereen
Yaiing mbi0  aHTWiIAN, HUAT OWIMpyOMHTaW IIyyn
XaMmpaanTtai OyIoy dJIPTHHH YT aKUIJUTaraaHbl ajJarbr
xapyyrcan'?,

Apxar renatut C BupycuiiH maiaTraant 3Ja3THUHA
OBUTAH XYMYYCT CHIBIHTUIH HUHT OOJOH OHONOTHIH
wBx™H TGF-B  (Transforming growth factor beta)
X3MXKID MXICCOH Oaiimar 6a TYYHHE XdMXK33 Hb JITHHN
(huOpo3bIH 39parTei Xamaapantaid. TGF-B-nitn Heneereep
SJTHUAN OZJIOT 3C UARBXKWK DI M-uilH snrapyynantsir
HAOMATIYYIar ',

PDGF: ub amorauit ypascnuitn yeq PDGF-uitn
nadBx uxacadr. Cypanraaraap PDGF-nitH xomk?3 Hb
JJISTHUN ©BYHUI XYHIUHMH 39p3IT3H HIyy[a Xamaapaiurtail
yp IayH rapcan’

Xommmek:  Omrauid  uuppossiH  yen [IKTID  [-nitn
XOMXKID HMXACIAT XIAUM 4 apXUHBI IMAITraaHT IATHUM
amraruiie yen ITKTII I-uitH XaMk33 Hb I3THUH IUPPO3BIT
TOJOPXOMIIOX, ©BUYHMH XYHIMHH 39PTHHT YHIIOX OOJIOH
apXMHBl MIANTTaaHT dJIATHUH YpIBCANT Oairaa ICOXUHT
Tomopxoiiox 4wangBap IV kommaren, Il xanOspwitn
npokoutareHsl H-amun tercremmitn nentux (I1I-TTHIT)-
TOI Xapbllyynaxas cyi OaiB'’.

Cuiionruiin [I-ITHII-uitH X5MXK33 Hb DI3THUH
YpaBcon  O0M0oH  (pUOPO3BIH  THCTOJOTHIAH — 39PITTIH
myyn xamaapanrtaid Oaiican Gaiina'®'™'®. Dmarumii apxar
YPIBCONTIH  ©BUTOHYYIRM | XdmOdpuitH KoJlareH Hb
ameTHUH GUOPO3BIH 39PATTAH XamaapanTai Oaiiiar 601084
YPOBCIHIAH Y3YYIIRITTOM ysiiaaryit xaparaax Oaiina'.

Cutisnruita [V x3103puitH KoIareH Hb 1OCHUHA
3am, M} 0a IyCHBI CyIacHBI CYypHH MeMOpaH 00JIOH
MDJIPAJIUHH IUPXTHHH OpYNM, IUCCHIH 3aiiH]| Oalpuiyar.
IV X5n169puitH KoJutareH Hb apXWHBI MIATTraaHT JIATHAN
OBUYMH, reMoxpomaro3 OonoH I'CB-uiiH yewiH siarHuH
(hubpo3bIH 33pIrTHH Xamaapanrtail baiina.>">

JlaMMHUH HBb OJ9THHH OJUIOT 3C33C  suIrapy
9CHHH CyypUH MeMOpaH] XypuUMTJarajar KoJlareHsl
Oyc riumKompoTen.  DIPTHUHA  apXar — YpIBCIWHH
yed cyjaac OpuMM, JAMCCHWH 3aif, YYIOH BEHI WuX
XOMKIITIM  Xypumrnargaar. BupycuiiH — mantraaHt
SJIITHUH YPOBCIMHH YyeJ 3J9THUH (uOpO3BIH 33pruiir
TOJJOPXOMIIOX 100 JJTAMUHHH Hb [V Xa1m03puitH KoyutareHui
yp ayHr ryimparyit 6omosu III-TTHIT-39¢ miyy moaapar
TICOH TAOMIRIIRI GaiiHa®.

'mamypoHBl XY4WJI Hb OJIOTHHH OJUIOT 3CIAC
sArap4, CHHYCOWABIH 3¢33p 3amapiaar DI M-uitH Oypman
X3CIT I0M. DIIATHUHI ©BUTAH XYMYYCT T’HaITypOHBI XYUUIT HX
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0aiiX Hb CHHYCOM/I XsUIracaH CyAaCHbI 9HI0TENb ICUIH YT
aKWIaraa axgaraainTaid xon0ooToi Oeree;; GpuOporeHes
uxdcH?.?* ['MamypoHbl XYYHI UXCOX Hb apXUHBI [AITIAaHT
QJISTHUIN ©BUHUI YeJ| JIATHUM YP3IBCANTIH, XapUH BUPYCT
rernatut, ABIIDO, ALX-piH yen smarHuit GuOpo3siH
39POrTIH Yyl XaMaapauTail rdCIH JAYTHAAT Oaiina®28,
MeH CHHBIHIMWH THAIypOHBI XYYWIMHH OyypanT Hb
IBTHUN (HUOPO3BIH 39prUiT Oaracrajar.

Mampukcuuin  3a0panmaii  X01600moul  MapKepyyo:
Marpukcuitn  mertanonporenHaza (MMII): Hwuidt 5
topmuitH MMII OGaiimar xoamit 4 2morHUE GUOPO3BIH
yen MMII-2 (xematunaza-A), MMII-3 (cTpomenusun),
MMII-9 Hp XaMruiiH 4YyXaa OpOJIOOTOM TI3K Y3A9T
Gaitna. DpmemTaniin cynanraaraap MMII-2 up smarHui
(UOPO3BIT  TONOPXOMIIOXOJ a4  XOJOOTJONTOW Taynaap
nypbacat [ 29,30] 6os10BY 3apum cyanraaraap yp AYHTYH
TICOH MR OaiiHa. !

OmuiiH ~ MaTpUKCUMH  METajNIONpPOTEHHA3bIT
nmapanryiard (OMMIL): SMMII-1, 2 Hb MaTpUKCHITH
3aJpanbll  JapaHryinipar  Oereen  gpuOpHHOTreHE3MIr
movxkaar. Apxar rematut C Bupycuiin  xangsaprait
eBuToHYYIA DMMIIJ] — 1 6a 2 HH TUCTONOTHUHH HIIBX
O6osoH  PuOPO3BIH 33pArTAH  Tyc TyC XamaapanTai
OaifcHbIr JypbacaH Oaitna.’! DOMIII-1 Hp omarHmit
LUPPO3BIT OHOMIITOX MAApar yaHap 100% Oaiican GomoBu
cynanraaraap OMMII/I-1-nitH XoMxk33 HE [V X3103pHiin
xomnared, [II-ITHII, #aMUHUHBL XOMXKOIITOH  IIyyx
XamaapaiTair ToI0pXoiiIcoH.

Jyrmsar:

1. Dmaruuit ¢$uOpo3BIH CUIBAHIHUIH aryyn
OroMapKepHiH MIMHKWITI9HYY XapbUaHryl OypoH
CyJularfaxk SMHYI3YHH e1ep TyTMBIH XIPIIIIdHL
HABTPIATYH Oaiiraa XdMui 49 WPAIdAYHI AIATHHN
(buOpO3BIT APT HMIPYYJIDX, JUHAMHK SIBIBIT XsSHAX
30pWIITOOP OpPIreH XYPIIHJ AalIuriax OoJoXyHIl
HIMHKHIT) IOM.

2. Omoranit C BupyCBhIH ypaBCnuiH yen MMP-uitn
9CHHH OOJOH MOJIEKYJIBIH MEXaHU3MBIT CYyIAIIK,
(bUOpONUTHK YHI aKHJuTaraaHbl MIPBXH Hb AJITHUN
(hubpo3 pyy mmmkux OomomxkToi. Uitma amarHuin
C BupycuiiH ypaBciauiiH yen MMP-uiir uassxryit
Oalinrax = MEXaHU3MBIT  TOAOPXOMJIOXBIH  TYJI
CyJanraar XHixX Maapsara yprad rapd Oaifna.

3. Xyuwuii amaranii prubpo3kIH ABI 1aXb merHIH MMP-
UIH 30XMIYYJIaIThIH Tajaap 1IeeH TOOHBI cyjaanraa
Oaiiraa Hb IAamMA CymIargax OOJOMKHHT HIXK
OaiiHa.
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Introduction: The liver fibrosis is a wound healing response in which damaged regions are encapsulated by an ex-
tracellular matrix or scar. Previously liver fibrosis thought to be irreversible process, but nowadays it is recognized as
dynamic process with the potential for resolution'?. The exact point when fibrosis becomes irreversible is incompletely
understood. However, even in early stages of cirrhosis may have potential to regression.? Prevalence of hepatitis C (HCV)
infection in Mongolia is approximately 11-16% [4, 5] and hepatitis B (HBV) prevalence is approximately 10.9-11.1%°,
which make us the one of the highly infected countries in the world. Mongolia has the highest liver cancer incidence in
the world, ranking in number one and which is eight times higher than the world average’. Hepatic stellate cell activation
is the common pathway leading to hepatic fibrosis. In healthy liver homeostasis of ECM is precisely regulated by group
of endopeptidases called MMPs and their specific inhibitors, TIMPs. Once hepatic stellate cell is activated, they release
chemokines and other leukocyte chemo-attractants while simulating the liver fibrogenesis by upregulating matrix pro-
duction and scar formation. During inflammation, activated stellate cells secrete EMMPD-1, thereby inhibiting MMPs
and promoting fibrogenesis by causing protein accumulation®’. Thus, the balance between fibrogenesis and fbirolysis is
disrupted. The golden standard for diagnosing liver fibrosis is liver biopsy which has its limitation, due to being invasive,
it may be associated with complication and patient may refuse the offer. Therefore, it has been recommended by scien-
tists and professionals to have more simplified methods to diagnose it. There are two main types of serum biomarkers
for detection liver fibrosis. Indirect markers of hepatic fibrosis include serologic biochemical tests that reflect alterations
in hepatic function but do not directly reflect extracellular matrix metabolism. Direct markers of fibrosis can be divided
into markers associated with matrix deposition, markers associated with matrix degradation and markers associated with
matrix degradation. Patel et al. published that hyaluronic acid, EMMPD-1 and @2-macroglobulin can distinguish the
patients with moderate-to-severe fibrosis from those with mild fibrosis, both caused by hepatitis C virus. Direct markers
of fibrosis have been combined into panels to predict hepatic fibrosis. The panels may also include indirect markers of
fibrosis. These panels have comparable sensitivity and specificity in terms of detection liver fibrosis and inflammation
activity levels. Thus, serum direct fibrosis markers may play crucial role in detection liver fibrosis in early stages and
monitoring its activity, especially MMPs.

Conclusion:

1. Liver fibrosis serum direct biomarker tests have been relatively fully studied and have not been introduced into
daily clinical use, but in the future, they can be widely used for early detection of liver fibrosis and to monitor the
dynamic process.

2. Investigate the cellular and molecular mechanisms of MMPs during hepatitis C virus inflammation, and their fibro-
lytic activity may lead to liver fibrosis. Therefore, there is a need for research to determine the mechanism of MMP
inactivation during hepatitis C virus inflammation.

3. The limited number of studies on the regulation of hepatic MMPs in the progression of liver fibrosis in humans opens
the door for further investigation.
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