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Improvement in the rat model of liver fibrosis induced by bile duct ligation
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[ Abstract] Objective To establish a rat model of liver fibrosis induced by bile duct ligation ( BDL), and to
improve the classical BDL method. Methods Eighty adult healthy male Sprague-Dawley rats were randomly divided into
groups A and B, 40 rats each. The two groups of rats were modeling by classical BDL method and modified hepatic duct
ligation method, respectively. Sham operation was performed in 10 rats of each group and were taken as control sham
group. Hepatic biochemical indicators AST, ALT, ALP, TBIL, DBIL, GGT, and A/G in the rat serum at one week after
operation were detected with an automatic biochemistry analyzer. Pathological changes of the rat liver at 4 weeks after
operation were observed with HE staining. Cell proliferation-related markers a-SMA and CK-19 in the liver were detected
by immunohistochemistry. Results Both two rat models of obstructive cholestasis were successfully established. Serum
biochemical and liver pathological changes indicated impaired liver function in the bile duct ligated rats. After cholestasis

caused by bile duct ligation, mitotic figures of hepatocytes and the expression of a-SMA and CK-19 in hepatocytes and
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biliary epithelial cells was increased, and hyperplasia of bile canaliculi and hepatic pseudolobule formation were observed.

These changes indicated early hepatic cirrhosis. The mortality rate of rats was 66. 7% in the BDL group and 26. 7% in the

modified BDL group. Conclusions Liver fibrosis can be successfully induced by hepatic duct ligation in rats. In addition,

this modified ligation method can reduce the mortality and improve the model quality and efficacy of experiment.
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Tab. 1 Determination of amylase in the ascites ( x +s)
» B KR
AL Number Amylase of ascites
Group
N 1U /L
JHEAEHERIZH BDL group 5 1012.9 +107.9

HF B AIZH BDL modified group 5 26.3+9.6™

I SIS AR L, ™ P <0.001

Note: * P < 0.001 vs. BDL group
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Note: 1. Bile duct ligation group(modeling by middle bile duct ligation) ; 2. Modified bile duct ligation group(modeling by hepatic duct ligation near the helium)

Fig.1 Photographs of two types of modeling operation methods
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Tab.2 Biochemical indices of liver function

AN T A3 T o g JsVEEES

HHEMAR y-A 2 BTN 2 Tl

g il - ’ /] ’
Cﬂ”J (ALT) (AST) (TBIL) (DBIL) LN (ALP) : ]E('A[/f)ﬁ' !
7Toup U/L U/L umol/L, umol/LL (GGT) U/L U/L g
G F R4 Sh
{5 FARLL Sham 30.8 £11.5 59.4+11.4 0.84 +0.29 0.25 +0.42 58.38+1.87  47.67+16.42  0.946 +0.021
operated group
JIR S AR A 20 X . . X . . ;
BDL group 567.0+238.8%  611.6+283.4*  54.06+9.70*  40.38+4.90° 254.43+23.37* 318.38+198.90*  0.532+0.024*
EERRRIZ )
FERERE 527.0+212.8*%  571.4+191.5"*  65.65+2.23%%  49.45+6.65% 249.24 £22.47** 298.98 +175.45**  (.434 =0.038 **

BDL modified group

L SERFARLL, * P<0.05; 5HAEHEAML,* P > 0.05

Note: * P < 0.05 vs. Sham operated group; # P > 0.05 vs. BDL group
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F3 HKAKRBITAHL CK19 . a-SMA FIE LY RIE KT (2 £5,n=5)

Tab.3 Quantitative immunohistochemical analysis of the expressions of CK-19 and o-SMA( x +s,n=5)

CK-19 a-SMA
21571 H 12 X H 4 X %
A FHEEH R AH TJ'(J‘ BE FHPEECH T AH TJ[fJ. i3
Groups Number of Relative Number of . Relative
Gray values Gray values

positive cells

optical density

positive cells optical density

PES
@XT%Q/E 511 +273 189.89 +19.87  0.1174 +0. 0284 463 +274 163.78 +18. 65 0. 1545 +0. 0234
Sham operated group
JIE A AR R 2H . . .
1466 +476 * 225.04 £9.70" 0. 1534 +0.0156 * 1756 +457 " 203.76 £9.70 "  0.1734 0. 0156 "
BDL group
JiF BRI
1495 +223 *# 233.45 +9.87%0. 1540 £0.0936 ** 1796 +423**  216.45 +13.87"% 0.1810 £0. 0236 **

BDL modified group

T 5RFARA4L, * P <0.05; 50 R EHBI4 AL, *P >0.05

Note: * P < 0.05 vs. Sham operated group; * P > 0.05 vs. BDL group
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