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ABSTRACT: Hepatic cirrhosis (HC) is the late state of various chronic liver desease. In the early stage, there may be mild symptoms
such as fatigue and abdominal distension. While in the late stage it will lead to liver function damage and portal hypertension. If
progressed, it may cause severe complications, which have high motality, such as gastrointestinal hemorrhage, and hepatic
encephalopathy. However, the pathogenesis of HC is not entirely cleare. Establishing animal model for HC is the basis of studying
pathogenesis and treatment. Due to the complication of the cause and pathogenesis of HC, and the existence of species differences
between animal and humanity, it is difficult to entirely mimic the pathological characteristics of HC. Thus, to establish animal model that

conforms to the pathological characteristics of HC is a world's difficult problem. Here is to make a review on the study of animal model

of hepatic cirrhosis.

Key words: Hepatic cirrhosis; Animal model; Establishment

Chinese Library Classification(CLC): Q95-3; R575.2 Document code: A

Article ID:1673-6273(2015)12-2393-04

LIS

AEART AT 5 R 495 ) B 3 L S SR AR T AP E L 24T 35
AP AR TR, 4k 1T S A A P AR AR e U A Y
JIF /NI ZEAR BB, 240 8515 TR, 38 A8 I SR 508 AR /)N
mRIRRATAEALY, B HTR PR 2 B vk A A R
JHFRGEARASE Y TP A 2 R AR AR | 1 Rt P A Ak A Y | IR 455
FUME PR A AR L B G P 497 PR A AR AR 25 I 4R R 2
T A 48 8 2555 356 [N B (hepatic virus-transgenic mouse ) il
T EE I TR AL ST, (BN R RGN DRI 37
T AN REA R R 7, BT T A 1 2 e g 2452,
I ISR R A S B TR P i B T SR TR T IR AL s L
il IR R 1A W I SERT . A SOt B AT TR FRE L 3
AR T2 R, R AL AR5 S LI PRI 7 B Ak s
e

*HBIH  [E R H AR RS B (81370557)

1 L4540 AT R AL AR Y

A2 e SR A 2 P 5 1 A e 2 40 B 5 [ 178 0 A T O 453
FERZER . AN H P25 Y&k (CCL) - H 3 il e
(DMNA) , —.Z Al i(DEN) Bt 2 Wi (TAA )45,

1.1 CCl, S8 FFREWL Bh 445 EY

CCly & —Fh I (0375 B 4 A MR L i T e s L2 74
SALR N7 o CCL B A R85 , AT ELHETS A AT AR
Z P A R PASO IRIHMETR A Dhak S LR AR A il =
SRR (-CCL) , Ja SR Bl LB, S BUFIE 5™, CCL
AF FH I I A 2o R v 7o A 0 B R ) i DA S0 I 2 R
4 g (HSC) ,HSC 40 i 41 3% i (ECM) [ FZL R IR, i £ 1
ECM iR F AP B A e gkmi s L AP fL, X5 A28
YV TR AL B S AR DL, BRI, CCL, BT R TR R 25 Wi
JHFE AL A HILER , DAL ITFREfb 24 9 19 24 55 85 S 3R AF 98 . CCly

YEZ TR AR R IR (1989-), Y3 - FE A, 5T 5 1) « HFAAL , L3 : 13936415583, E-mail: 382597603@qq.com
NERVEE B, 2, AR, B9 J7 [ P T 40 AH , E-mail: hanmingzi@medmail.com.cn

(Weki H9:2014-11-08  $225%2 H.2014-11-30)



+ 2394 .

REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.12 APR.2015

75 5 IR Ak S P A ELA R TR BRI R LA B o 2 i 1 4%
a0, BRGSO OC s i SE I g AR
ARG, HAET-RE, R4 LAt CCLIBEFAIITF
AL SRR ] 25 7 i, A B ARG SR B IS
111 B4 CCL B — M RBGERL, B S 30 %~
60 % CCL, A ¥, ) & ik 1~ 3 mU/Kg, B R —ik, IiF
FEAL AT 7E 12~ 16 ST . (H02 R F 4T CCL 551 # i | &
SEEEME AT 5 R TR SR 5 S R, B2 T TS
N, R I BRSSO
R B ATk, Horh | R s S A A R A R AR
JHFRIE 25 W ok BB v, 2 I AR AT o (BB T e, PR AR
R TR S S0 sh 7= A PR, R wHowfl DA 45 il 245 0 391
T, TV B U B R T 3 e )
112 CCLEXEZEBLE  JFAMIETRIEE L ZEH T
MAERESE = AU (L2 PASO AYTETE, N CCL EfRIER 7™
HETR 22 -CCly, TN CCL, (/BT Silvia Bonal™457F
PR FIMAZR B H# 0.3 g/L, CCL 2873 A L BH 2 1k, 4 AJG
TERUFREAL, WA 7] CCl4 HE BRI M T v —1k
FHZK ST AT A L AR O]
1.1.3 CCLEX&EZEE L BEREISA T P450 36 PE MM 4 in CCl,
JEFEEPED, FEAR A AR b 7= A 4 ) = RE A 5 R A A |
WFE. TIRFAINAELG TR B T S 60 %CCL M IMiE 8, LA
3ml/Kg, 58 2 3, ERUINAT, RIEES 1.2 JARL 10 %2 B i
— IR, 3.4 I 20 %, 56 5 R AR 30 %, 56
12 JE A B ] s AT Ak A BRABE TR o 2 125 ol Al 1 PRl 7
55 NZETRRG M AT IS AL B AL, e L BBl 7 VAR ) 1
JFFREE A 4 o s A ]
1.1.4 CCLE&ZE  MXUIFRN 2 ZFH £ R
FHFRERE , IR 20 AR P IRBE , Foe % 2 i s A 1)), B
ST Y (R R 4550k R B 240 CCL B ST, &
FH R E— KRR OK R S IR R ), 268 9 IR 5 A& K B
JEFREA, A A7 83 Y%, BH I 4 4w ASE A i), I L4 w2 S0 56 2
YIREREER
1.2 DMNA FSH FFEL sh 15

DMNA E—Ff i G UL, B s 2R R

FH 3k R BT, AT 5 RS A AL B8, A A 1 F I ] 5 R
Tk, X BLIPAE T 0.5 %DMNA K (A= 3K B )2 ml/kg 16
J g Wistar KRR, B8R 1R IFRELAESS 4 IR, B 3ih
75 %, Wang XB % S5 H] | R 7 v 1 3 ) IR A A2 vh J 30
DMNA F- A3 1 1 i 45 5 4 2L OB 5 e R4k, N2
INIFEAE T I SE BE 254, AR SETR T TR R R, e 85 R i1
k.. DMNA 755 R AL AR R HAT R i B0 TSR AIC S e
B SR S0 B T IRE AR e s 2R sl A R i 3 ST, (H
DMNA J&—Fh S0 5, B A SRt Ve vh 75 (S Bl 4 5 it
1.3 DEN FS I FFEL sh 45

DEN i #0UE Yy, 1T 5 DNA RNA Z5 &5 5. 5 H
0.01% DEN ¥ , A HARoK , AR 11k, 3SR 11 JJ T
JE RIS, Xiao Bin"9% 45 T K il 0.01% DEN %3 (1-5 J&

%7 DEN %, 6-8 JH 45 7 A~ DEN 7K, 9-20 J# 457 DEN %
W), 5 14 JRK G FRE AL AR, 56 15-20 JRIE & 30 T 9 A8 40
GU Isii m Ozlem Elpek"4E X% R T £ 250 g ff) Wistar K 45T
JiE R BT 100 mg/Kg DEN ¥, 48 1k, 758 8 JAAIE st
Ak o VA AR T SRR R], T AU AT 3K 100 %, {2
HARPEAE R EE AR PR i AR 37
1.4 TAA FSHFFEL SRR

TAA N HEATCEE T, A S ASHAITNE, B A4
1) TAA- B he S5 R s &, e s, A
MR 55 CCL WA VAR L, TAA 15455 [ A AR i
TR W, I B2k TAA JIRG 2F AL TR S A7 AR 2 K
[0S Bong Hwa Gan!"4%: ] TAA £h/Kk 7 LA 300 mg/Kg {4
N R TR, A 2 Yk, FREE 10 JR, A S R IR AR AR R, FOAE
R 100%, {HAE Soo Young Park®4% ) 200 mg/Kg 1A T JiF
JeS ST, B R 3 U AR T SRR R A AR R, L i AR RN AR T
I RAE S HAR

2 ERETERTIE ML SRR

Rt AR G 7K A s SR B S R0 B B3R | TR P B AL Y
KRBT ™ B i 2 K O Pl LS
ARk o I SEA I WA 1 B3, L FEAE £ B S
Y3 PASO BIFE T =tk QSR AN =, Horh 1
i S E A RES A TV H B A Y2 o R DT ™ A= B2 40 i 5
P AN T R R Bt S ARV E T, O BRI 98 0 240 ™
HERIER T, FEUTFAMIRGE, BRI BT, 2R e 28 AF | e 2%
SIREHFIEL . B FH A YLy A E B vk O B AN ek S
RE AR TR B AR DRI IER , I B4 3 A o Zhang XHPEEF)
Az aE S % (1~4 8.5 g/Kgd,5~8 Ji .7
@/Ke/d, 9~ 12 .9 g/Ke/d, 13~ 24 J&.9.5 g/Kg/d), 1EEE 24 J&
ATl T LT 4y o B RTSA — TR P T s A
75 % RERERE B 2 ) NPT T AR A AR S0, DAy
WH T BB L R WESE 46 20 B 5 1) SN R
BRI, BSURSE I R SRR E .

3 MR s AERFRE (LS AR R

ML W8 S SR B 7 AT A RO BT 3 1 L B B i (SEA)
SEA @il 9% pS3 A DRS | il p-Akt 5P AR AL T,
0 M EE T ITORR T IOE S | R 47 2 Ak S IEAE ™Y, % ] BALB/c
ANBRBE TR TR HAS i R R ), 9-15 JI IR AT fifl A A 71 B,
Bo-Lin Chen™ /45 i & HAR I Hy, 265 6 A IR A XA K
i HUN , SOAE 20 I AL 58 H G TR I P 25 5 55 8 Jil it o B ]

LRI TUR A LRGN A 5 55 10 J I R S AE 200 M
FIEZT 2 2 a2 108 ) PR 25 b, JEF /I ok i) JE S 2 Ak OB /NI 44
PR REIATE BN MRS T B i R ) 25 1 S5 A )
DK e RAE ORI 5T

4 PRE LIS ATIE R

LR U AN AR, 5 1R PN I BE TR AR,
TR RERL VA AR 5, PR BUN L e T 2T
o BB T LURRIRES , A Pt DT 1 g LA o



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.12 APR.2015

.« 2395 .

4L — M 6 JAJRTE T RE AL, HAET R ik 30%1 1
ORI, )i T T R A s A A
i 2 By R REME ARG R o, HAE TR 2 BT TR B
T 0.9 % A BEERK TmL, B2~ 6 K/, AMERAEFR
B, BRI E AR LIS PR , A S e ey mT R o KE
SRS S5 I, PR FL MR AE Tk o MRS Y i i Bl ) 2
ARG, T 1 A e A ML 3 3 0 2 T

5 Gt AT AR (AR

AR T A B Y R R (Ao 25 RS e R ) T AT
JEA A v AR 1 S5 R A R T B 5 AT AR AR
P, IR AL A S BE i 2 AL T SRR A 368 o 2 e A Ak e 5
PIZRIBAE A BT, 51— R 505 B AL, 15 T 40 i 0
T, B ZIU RS AL o — BRI F1 3 8 0L 25 K B
JEEEGT 2 U/ T 5 4 SR LT ARSI A 5 8 SRR A {R
WA R, M AT T BEAR A A S T A6 1 B S VAT
TSI SRR A T B A S R AN BIL Y , 557 108 Rl BT At A e
PEZGHmtH T 5,

6 FFR MRS YRR

JF &SR AE Yl DX AR A e LR AT (L jR T AR IET
AR R AN R, AR ST TA AN RE R E T A ML TR AL 3
PIRERL  TAER A2 E TE IR PR BB - B RE PR AR AT
LIRS e 5 FH ) 50 AT JTF S o 7 e 2 A Y
B NI BRI, PSR SR /N UM P AT 32 81 e 7K
SRR AIURL , OB 2527 91 J0 DX T T 48 B A s kL. {H
S/ N S E R XD BED RN 52, JF A AR DU - DUk 5
Wi CRR T R T B34 A2, PR ke, vk L8 380 i ) S
AR RN IE R R R TR R A ) P A 4 A2
JFHR AR T (Alb)- JRIGEGELT VA B I0S #) (uPA)
G E Bl G HE R /N (uPA-SCID ), /N BRUAA 9 5 3K uPA, 5
T L O BT AR AT 20 , PR T T 200 B A 21
Az uPA-SCID /LA, R FIVE 3 w8 /K7 (90 %) AR AT
M. BERPEEREIRGLIT AT . [RIARE , ol T I AR 1 e
W, TR M B B N5 i A o T W IR U 75 245 255
FPFAL o

7 NEERE

S SR RLAN R TR ML IR RS, B RS A7
IR RN Z 85 H R GE PO E AL B4 A g 1 27 g L2 41
AR, I O IT 208t 016 7 1 AR 136 7 25 R LT
o SR, i1 T SE IR S WA RN E 22 57, 4 SR R 1 2 X
R, LA S50 v A — G5 A A AN BE LN T TR IR, sh A
PR IRHILH AN TR T N S A 2555

L LRTR, FHTSOA — R AT RE (AT RS 58 ST
REALT AR R, SRS BY BEAS HE B 3T T TP O
FGER, 4R T ATRY T 1 o BB RITTE Ak , T S Sy WL
WA EATREL AL . TR 725 A S i sh R, L
M TWEFEHFIATREA SR , FHRITHF A A REAL IR T 25

& % 3¢ #k( References )

[1] Jin SZ, Meng XW, Sun X, et al. Hepatocyte growth factor promotes
liver regeneration induced by transfusion of bone marrow
mononuclear cells in a murine acute liver failure model [J]. J
Hepatobiliary Pancreat Sci, 2010, 2011(18): 397-405

[2] Moses T, Feng L, Liang C, et al. Liver immune-pathogenesis and
therapy of human liver tropic virus infection in humanized mouse
models[J]. J Gastroenterol Hepatol, 2013, 28(1): 120-124

[3] Keiko I, Jiang CY, Zhang MJ, et al. Origin of myofibroblasts in the
fibrotic liver in mice [J]. Proc Natl Acad Sci USA, 2014, 111(32):
E3297-305

[4] Yoshitaka N, Susumu T, Keishi K, et al. Anti-fibrogenic function of
angiotensin II type 2 receptor in CCl4-induced liver fibrosis [J].
Biochem Biophys Res Commun, 2006, 346(3): 658-664

[5] Silvia B, Lidiane IF, Fa bio CDN, et al. Effect of antioxidant
treatment on fibrogenesis in rats with carbon tetrachloride-induced
cirrhosis[J]. ISRN Gastroenterol, 2012, 2012(12): 762920

[6] Jean MR, David F, Niaz KS, et al. Restrictive model of compensated
carbon tetrachloride-induced cirrhosis in rats [J]. World J
Gastroenterol, 2008, 14(45): 6943-6947

7] Sonia R, Eloy AZC, Laura EML, et al. Alcoholism and liver disease in

—

Mexico: Genetic and environmental factors[J]. World J Gastroenterol,
2013, 19(44): 7972-7982
(8] E 73, ik, A, F. A S S E Rt e Bl 2 AT MK R
FFRERR 7 6946 R [J]. 7~ & B 5, 2013, 34(3): 359-361
Wang Lu-jing, He De, Hu Xiang, et al.The protective effects of
ecoimmunonutrition in cirrhotic rats suffered ischemia-reperfusion
injury[J]. Guangdong Medical Journal, 2013, 34(3): 359-361
] Alexander W, Christer B, Florian U, et al. Pharmacological Inhibition

\O

[
of the Chemokine CXCL16 Diminishes Liver Macrophage Infiltration
and Steatohepatitis in Chronic Hepatic Injury [J]. PLoS One, 2014, 9
(11): €112327

[10] WRa#7, T @k, A%, 5. wEH F 56 %4 & R RAT s
IR []. A R EEEE 4 &, 2007, 27(9): 835-838
Chen Xue-xin, Ding Xiang-chun, Xiong Li-ze, et al. Establishment of
a rat model for liver cirrhosis using four factors[J]. Chinese Journal of
Anesthesiology, 2007, 27(9): 835-838

[11] Marques TG, E Chaib JH, da Fonseca AC, et al. Review of
experimental models for inducing hepatic cirrhosis by bile duct
ligation and carbon tetrachloride injection [J].
Brasileira, 2012, 27(8): 589-594

[12] % A%, %), BR, 5. 8 &% T = W 2 208K e K AT AR AL 2L

LW T IESR B A AR (] P E P E & A4 &, 2010, 30(8):

845-850

Acta Cirl rgica

Liu Cheng, Liu Ping, Tao Qing, et al. Recipe-syndrome correlation
and pathogenesis mechanism of yinchenhao decoction in intervening
dimethylnitrosamine induced liver cirrhosis progress in rats[J]. Chin J
Integr Tradit Med, 2010, 30(8): 845-850

[13] Wang XB, Liu P, Tang ZP, et al. Cordyceps mycelia extract decreases
portal hypertension in rats with dimethylnitrosamine-induced liver
cirrhosis: a study on its histological basis [J]. Journal of Chinese
Integrative Medicine, 2008, 6(11): 1136-1144

[14] Manal K Abdel-Rahman. Can apricot kernels fatty acids delay the



.+ 2396 -

REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.12 APR.2015

atrophied  hepatocytes from  progression to  fibrosis in
dimethylnitrosamine (DMN)-induced liver injury in rats?[J]. Lipids
Health Dis, 2011, 10(12): 114

[15] 257 ek Rilb, AR - BH R, FORAFE R BRI F. =
LA TR REHE R R RITRAAER 6 & 5 RRF R[] #58 E
FK 3 F R, 2011, 34(3): 261-264
Yusup - Tursun, Halmurat - Upur, Abdukadir - Kurba, et al. Pathologic
study on DEN-induced hepatocirrhosis model in rats [J]. Journal of
Xinjiang Medical University, 2011, 34(3): 261-264

[16] Xiao B, Cui LM, Ma DJ, et al. Endoplasmic reticulum stress in
diethylnitrosamine induced rat liver cancer[J]. Oncol Lett, 2014, 7(1):
23-27

[17] GU Isi m E, GU zide AG, Sevgi B. Thrombospondin-1 expression
correlates with angiogenesis in experimental cirrhosis [J]. World J
Gastroenterol, 2008, 14(14): 2213-2217

[18] LiuY, Meyer C, Xu C, et al. Animal models of chronic liver diseases
[J]. Am J Physiol Gastrointest Liver Physiol, 2013, 304(12): 449-468

[19] Bong HG, Geok LN, Boon HB, et al. Altered CD38 expression in
thioacetamide-induced rat model of liver cirrhosis[J]. Liver Int, 2005,
25(6): 1233-1242

[20] Soo YP, Hye WS, Kyoung BL, et al. Differential expression of matrix
metalloproteinases and tissue inhibitors of metalloproteinases in
thioacetamide-induced chronic liver injury [J]. J Korean Med Sci,
2010, 25(4): 570-576

[21] Bosetti C, Levi F, Lucchini F, et al. Worldwide mortality from
cirrhosis: an update to 2002[J]. J. Hepatol, 2007, 46(5): 827-839

[22] Karsan HA, Rojter SE, Saab S. Primary prevention of cirrhosis.
Public health strategies that can make a difference [J]. Postgrad Med,
2004, 115(12): 25-30

[23] Zhang XH, Yan M, Liu L, et al. Expression of discoidin domain
receptors (DDR2) in alcoholic liver fibrosis in rats[J]. Arch Med Res,
2010, 41(8): 586-592

[24] Wang JX, Xu FF, Zhu DD, et al. Schistosoma japonicum soluble egg
antigens facilitate hepatic stellate cell apoptosis by downregulating
Akt expression and upregulating p53 and DR5 expression [J]. PLoS
Negl Trop Dis, 2014, 8(8): 3106

[25] Chen BL, Peng J, Li QF, et al. Exogenous bone morphogenetic
protein-7 reduces hepatic fibrosis in Schistosoma japonicum-infected
mice via transforming growth factor-B /Smad signaling [J]. World J
Gastroenterol, 2013, 19(9): 1405-1415

[26] Chen BL, Zhang GY, Yuan WJ, et al. Osteopontin expression is
associated with hepatopathologic changes in Schistosoma japonicum
infected mice[J]. World J Gastroenterol, 2011, 17(46): 5075-5082

[27] Fumiaki S, Tomohisa S, Koh IN, et al. Pathophysiology of lung
injury induced by common bile duct ligation in mice [J]. PLoS One,
2014, 9(4): €94550

[28] Halka B, Karel C, Olga Z, et al. Liver protective effect of
ursodeoxycholic acid includes regulation of ADAMI17 activity [J].
BMC Gastroenterol, 2013, 13(1): 155

[29] Catarina T, Elisabete F, Paula AO, et al. Effects of nebivolol on liver
fibrosis induced by bile duct ligation in Wistar rats[J]. In Vivo, 2013,
27(5): 635-640

[30] Yasuko HB, Kunio D. Changes in TIMP-1 and -2 expression in the
early stage of porcine serum-induced liver fibrosis in rats [J]. Exp
Toxicol Pathol, 2011, 63(4): 357-361

[31] Wang SL, Yang CQ, Qi XL, et al. Inhibitory effect of bone
morphogenetic protein-7 on hepatic fibrosis in rats [J]. Int J Clin Exp
Pathol, 2013, 6(5): 897-903

[32] Sun WY, Song Y, Hu SS, et al. Depletion of 3 -arrestin2 in hepatic
stellate cells reduces cell proliferation via ERK pathway [J]. J Cell
Biochem, 2013, 114(5): 1153-1162

[33] Ulises OM, Jorge ARE, Vera LP, et al. Protective effect of thymic
humoral factor on porcine serum-induced hepatic fibrosis and liver
damage in Wistar rats[J]. Ann Hepatol, 2011, 10(4): 540-551

[34] Koichi S, Kazunori A, Shumpei O, et al. Adenovirus-mediated gene
transfer of interferon alpha inhibits hepatitis C virus replication in
hepatocytes [J]. Biochem Biophys Res Commun, 2003, 307 (4):
814-819

[35] Philip M, Louis L, Rita DV, et al. Morphological and biochemical
characterization of a human liver in a uPA-SCID mouse chimera[J].

Hepatology, 2005, 41(4): 847-856

(E#E% 2318 TT)

[13] Wang Jian. Clinical observation of FOLFOX regimen in the
treatment of locally advanced or metastatic gastric cancer [J]. Hainan
medical journal, 2012, 23(1): 46-48

[14] Yamada Y, Higuchi K, Nishikawa K, et al. Phase III study comparing
oxaliplatin plus S-1 with cisplatin plus S-1 in chemotherapy-naive
patients with advanced gastric cancer [J]. Ann Oncol, 2015, 26(1):
141-148

[15] Dong CX, FulJF, Ye XY, et al. Surgical resection of advanced gastric
cancer following trastuzumab/oxaliplatin/capecitabine combination
therapy[J]. World J Gastroenterol, 2014, 20(34): 12355-12358

[16] Zhou C, Ji J, Shi M, et al. Suberoylanilide hydroxamic acid enhances
the antitumor activity of oxaliplatin by reversing the oxaliplatin
induced Src activation in gastric cancer cells [J]. Mol Med Rep,2014,
10(5): 2729-2735



