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Study on liver function and pathomorphology in rats with obstructive jaundice
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[ABSTRACT] Objective: To study the effect of obstructive jaundice on liver function and pathomorphology in rats. Methods:
Sixty healthy male Sprague-Dawley rats were randomly divided into bile duct ligation (BDL) group (the common bile ducts were
ligated,n=>50) and sham group(the common bile ducts were isolated but not ligated,n=10). According to the ligation periods,
BDL group was further divided into BDL; , BDL; , BDL,, , BDL,s and BDL,, groups. Liver function indices, including the serum
total bilirubin(TBIL) ,direct bilirubin(DBIL) , total bile acid(TBA) , and alanine aminotransferase(ALT), were measured; and
the liver pathomorphology was observed 3.7,14,28,and 42 days after BDL. The above examinations were performed in the sham
rats 7 days after operation. Results: The liver function of rats had obvious changes compared with that of sham group. The serum
levels of TBIL,DBIL,and TBA reached the peak in the early phases (BDL; or BDL;) and decreased gradually thereafter, but
were still higher than that of the sham control in the end phase(BDL,;). There was a similar change in the biochemical indices
such as ALT. The main pathomorphology changes in BDL group were intrahepatic bile duct proliferation and hepatic fibrosis.
Conclusion: There is obvious impairment in the early phase of obstructive jaundice; the liver function may be improved to a
certain degree by a compensation mechanism; however, the persistence of obstructive jaundice finally leads to hepatic fibrosis.
The liver function indicated by the pathomorphology changes can not reflect the actual impairment of liver tissue in obstructive
jaundice rats.
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Tab 1 Results of hepatic function test in rats of different groups
(x£s)
TBIL DBIL TBA ALT AST ALP TP GGT
Group n cp/(umol « cp/(umol « ¢/ (pmol - zp/(U - zp/ (U - zp/(U » (p/g * zp/(U »
LY L™H LD L™H L™H L b L bH LD
Sham 10 5.17+ 3.784+ 17.47+ 59. 75+ 76. 43+ 58. 27+ 71. 32+ 5.77+
2.27 1.10 10. 17 24.53 32.21 31. 65 9. 87 4.32
BDL; 10 114,12+ 87.23+ 243. 29+ 446. 21+ 831. 28+ 268. 39+ 72,21+ 54,56+
32.46> 27.76% " 122. 38" * 156. 79~ 372.28* " 98.18* * 7.22 23.48”
BDL.; 9 78. 74+ 64,52+ 278. 38+ 428.57+ 628. 67+ 421,28+ 69. 57+ 43,42+
26,647 19. 07~ 136.45" 131.36" 129.30* 189.29* % 9.78 28.39"*
BDLy,4 7 44,31+ 37.75+ 204. 55+ 253. 50+ 425.18+ 351.13+ 68. 26+ 47,41+
12.53** 10. 86 * 87.28" 86.18* * 139.43"* 113.24 > * 6.28 27.29%*
BDL,g 8 17.53+ 14. 22+ 107.39+ 115,174+ 259. 28+ 251.23+ 70. 314+ 16. 43+
11,17+~ 8.35"" 53.81"* 18.29* 169. 11~ 78.29"* 5.27 20,15 *
BDL,» 7 13.21+ 10. 89+ 69. 56+ 96. 25+ 182. 29+ 156. 28+ 66. 18+ 17.18+
5.37* 4,97 17.93* % 13.51*~ 78.19** 38.83%* 8.24" 12.23*

* P<C0.05,* * P<C0.01 vs sham group;

TBIL: Total bilirubin; DBIL: Direct bilirubin; TBA: Total bile acid; ALT: Alanine aminotransferase;

AST: Aspartate aminotransferase; ALP: Alkaline phosphatase; TP: Total protein; GGT: y-glutamyl transpeptadase. BDL;s, BDL;, BDLy, , BDLyg

and BDL,; indicate that the blood samples were harvested on 3,7,14,28 and 42 days after ligation, respectively
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Fig 1 Pathomorphological changes of each group(H-E)

A:Sham group; B:BDLjy group; C:BDL; group; D:BDLyy group; E:BDLyg group; F:DLy, group. Original magnification: X 200

3 3 g

If#% TBIL.DBIL,TBA ,ALT,AST,ALP,TP,
GGT A& PR 15 0 I 2y fe A5 48 b L 76 A S5 56 o
I8 A5 JIEL /B BEL 2 INF I 19 S K L B K A T AN R R 1
xSk BH ZE LS S0 IRV R A i 1 B B
W7, JEE P T v, R S S K, A8 A Py Py O
AU = IR 20 3% | IR I8 55 () HE AN g, Sl A2
4 1) JFF 40 0 1) 32 2% 6 K I R 30 N I, A5 38 v IR 4L
FOR IR R M E A AT GE D Fe K R A R
FE )5 JL/N I BRI AT & AR I TBIL | DBIL %5 ) 7
WL AESE 5~10 Huls 2 RSB mwge, JFEB AN T
B, A e KB s TBIL (DBIL 7 Bl %€ )5
Bl~3 HESM LTHEH . 2 AREHE 3 HEH &
e BH S 5~7 HE QR TR EH, EREH 21 H
G T K P, ARS8 W %€ 30 1) TBIL , DBIL Al
TBA MUEE R D2 ML 7 Hur, 5 2 FE&
FOHBERG 6 A E T IE O 4L,

JIELAEF 1) 5 4 BEL 2 AT A R T o 2 BT, D
ik R JFF 52 s T v, U A 20000 W e PR AT L A SR
20 0 Ak T o e SEOIR A L v R R AL A W ATP (1
AR, Na™-K T -ATP i B, Ca®" B A
LI ATP B o 8. o B R e A R AR
Ca’™" 11 Y IALIE AT 3005 2 B L i 0 SR AT 8 I
N, 5| A RS N I A 48 00 5 B 2 S B Y
T3 i A T A8 i P R R e = i P 4 B R
B L A BE EE A O I, T ek A AT R A i R A
FILRE W0 A% W R G R TROK R 4 M R L Ay
SR 51 A0 0 S BV 5 B A I R T
JUE P I R AT 5 R IE R, T L R & A B
A8 1 A 1D U0 25 JIEL Y Rl W 43 1 o LA 40 = 1 T
T 40 A 4 S o 4 o 5 A A T SR I R
FR I T R A M PR T, 3 2l R S AT 82
S4B T B AT R S A2 B AR R A R
A BCRE R B L LT 2 SR bR T

JIEL 7257 BEL 2 F) 45 468 T 5 S50 B 78 9 B T A4S 2% o R



BT L 0 G L A BE S TR K BRI B e R B & SR AT Y + 799 -

A2 T P /IS L 008 4 R0 R 27 44, SokY i K

EWIEPSEEETE WS R A i = I 1 N D 1 S ]

ﬂﬂi L ’fféljﬂ:l_‘)ﬁ | I ;ﬂtﬂﬂ% %I Oﬁkﬁ%{ﬁ/\\ﬂﬂ , HTHE [1] Nehéz L, Andersson R. Compromise of immune function in ob-
e U T T e A0 T S 5 Bk T £ structive jaundice. [ J]. Eur ] Surg.2002,168:315-328.

[2] Sinenchenko G I,Kabanov Mlu, Tikhonchuk S V. [ Perspectives

[Z % 3 #k]

% i i EZ?HZ //I\ i /J\ ijj ﬂﬂ‘( 1L % Eﬁ% i E N % H’;I: /E 3'9% % ’ of using ozonized solutions in complex treatment of patients
}ﬂ:HE E[/\mefﬁi Eﬁ E’k}}&//l\ , /fﬁ lﬁj‘]jj ﬁé 7/{ sy IZ‘%: ﬁ%‘; y F gHE[ Jiio} with mechanical jaundice][J]. Vestn Khir Im I I Grek, 2004,
v 8 7 4o N - - ’ . — 163:91-94.
G W BT D RE 32 A, N 22 S A I 1R g o 3L R A '
N . . - NN [3] Scott-Conner C E,Grogan J B. The pathophysiology of biliary
L5 o8 NG [ A | Y= | LA N 1 D R o 7/ e o - . . .
obstruction and its effect on phagocytic and immune function
% AN BRI AR e I am, otk g &I 2= 10 [J].J Surg Res,1994,57,316-336.
HH mﬂﬁ:&ﬁf JE et E ?%.l_ 2L 7)@]2 %[10] s Li %[11] R i E [4] Boyer J L. New perspectives for the treatment of cholestasis:
E‘gﬁij( LE*H‘E:I:éHEI E@ EF' ) i Eﬂ( S EI/‘J HH o1 % ﬁ:ﬂ HH ” E&ﬁ Ty lessons from basic science applied clinically [J]. J Hepatol.,

2007,46:365-371.
. S P ok A AR A W T WO B R T I 25 1k 13
R VAT KR A P 5 B B R R RS R IO AL 0 1y g o e WL S B R 0 L L 2

A5 D 0 AT P PR P 5 7 ) R AU R B A 1 1B 8E 0], F AR SRR, 2003, 115 141-143,
/K;E I}%{E& , j‘JF};J %:ME'( Ei:] 1{3“3 Y[ﬂ . }J\j( @2%‘ E'j m‘ u % IL]_ll [6] Koyama K, Takagi Y,Ito K,Sato T. Experimental and clinical
. . ) s - — studies on the effect of biliary drainage in obstructive jaundice
I S 390, B AR OK U IIE 2 AR — 35 Bt % 4L i % "
1E BH 2€ J5 300, B8R K BT IR 4 2R 33k — 20 35 %41 b 11 A T Surg 1981142293295,
PPORLATSE A P K [ ARSI AR AT ) e g T A K S C
R I, AR LY. o 4 F I 5 B 2 . 2000.,6.:291-293.

S o A Sz B S BH 22 P 3 R K B AN TR B B BT 3D B (87 53 . A BHL 1 8 s g JHF Ok 5 280 24 382 4k () F 70 328 e L. Wi R

S8 T T 5 2 1 0 52 . T 76 10 70 I 465 L 9 T 1 s . HMREE 4K, 1996, 4. 34-36.
& 7 % i AN ;’_‘_' & 7 s A=
s AR B R AR TP R [9] Koea J,Holden A.Chau K,McCall J. Differential diagnosis of

?+%$Hﬂ§ﬁﬂ$ W /J\ fH %iﬁg 4&}%} gl o) E(J ﬁ‘t&‘— N ﬂ: stenosing lesions at the hepatic hilus[J]. World J Surg, 2004,
HE , IV By e A A2 W A 450 3 5 AR BIL AR B AC B AE — 28:466-470.

FEBE 1 AT ARG I 3% v JE 4T 25 R v W K 7L {H B [10] Schiff L. Disease of the liver[ M]. 4th ed. Toronto:] B Lippin-
- N N N {f Company,1975.314-327.
Fy o 0 7 A 2 e £ B2 J o S T 398 ¢ A 40 Y B o

[11] Li Y Q,Prentice D A, Howard M L, Mashford M L, Desmond P

gﬁﬁﬁ% N ’(j: FH E‘: ﬁ‘j— T EF‘ . ]jJ fe 48 *f\ 'fﬁ £0] —l%— 'TE»E V. Bilirubin and bile acids may modulate their own metabolism
ij?F B8 /2 e E 4H 2R 1 "j: Br 4 & FE E ; % — J7 T & via regulating uridine diphosphate glucuronosyltransferase ex-
ZTT&’”] E IKEE: = %_ E,:J \iﬁ ﬁ'— EF‘ ’jl EH '/ff HE % \d& }JI_ EE %[ pression in the rat[ J]. ] Gastroenterol Hepatol, 2000, 15;865-
~ ey b 7Y L =2
870.

NG S RARE 1 7 N N S U S MU & i I
17 e R T ORI S B

[(AxXHmE\] 7+ %

B e o S S S ot S S R s a e S S S i e S R S S A S S e st SR S

SR SN

(PEEZXHE - SIMRIFEIREREREE

P FE] 5K T A VL AR S A ARE ST A A B SR B R A SO - AMRL SRR L AR RS B i R R L E T 4
A g AR 2% A ) (HEME ST B R TI020081612 5 i dn B N S — S RY S R . CN32-1795/R, 8 PR B P A 46
EE F I S AR T Sk o R TSR IS A AR AR AE S 0T VT 9 A R R B

CHp T g AR 2 AR I A T S B < g A R I AC T 1 B Ml A R I 2 R AT R M 1 K R A R R A % 2 R
A A 3 i R A R A U IR B BT R BT RO S S R R IR A R R R RPN T ORI IR 5 BRI AR I R
KR AT 1,

A Mk L R TR B 129 5, B84 210029

PR N B AT . 025-84706094,025-84709114-5814 E-mail : zgzlwk. 2008@ yahoo. con. cn



