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Protective effect of tauroursodeoxycholic acid against hepatic
ischemia reperfusion injury in rats
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(First Department of Hepatobiliary Surgery, Tongling People’s Hospital, Tongling, Anhui 244000, China)

Abstract Objective: To investigate the protective effect of tauroursodeoxycholic acid (TUDCA) against hepatic ischemia
reperfusion injury (HIRI) in rat and the mechanism.
Methods: Twenty male SD rats were equally randomized into sham operation group, TUDCA group, HIRI
group and TUDCA plus HIRI group, and underwent sham operation, TUDCA treatment plus sham operation,
HIRI model induction, and TUDCA treatment plus HIRI model induction, respectively. TUDCA (250 mg/kg)
was administered by gavage 1 h before operation, and HIRI rat model was induced by Pringle maneuver

(60-min hepatic ischemia followed by 12-h reperfusion). Rats in each group were sacrificed after 12-h reperfusion
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and the hepatic samples were collected; the pathological changes in liver tissues were observed, serum alanine
aminotransferase (ALT) level was measured, apoptosis of hepatic cells was determined by TUNEL staining,
and the proteins associated with endoplasmic reticulum (ER) stress which included glucose regulate protein

78(GRP78), p-eukaryotic translation initiation factor-2a (p-eIF2a) and C-EBP response element binding protein

Results: Except in sham operation group and TUDCA group, the liver tissues in either HIRI group or TUDCA
plus HIRI group presented the evident pathological changes associated with liver injury, but the degree of injury in
TUDCA plus HIRI group was milder than that in HIRI group. Compared with sham operation group, the serum
ALT levels, hepatic cell apoptosis and the protein expression levels of GRP78, p-eIF2a and CHOP in liver tissues
were significantly increased in both HIRI group and TUDCA plus HIRI group (all P<0.05), but the increasing
amplitudes of all these parameters in TUDCA plus HIRI group were significantly less than those in HIRI group (all

Conclusion: TUDCA has protective effect against HIRI in rats, and the mechanism may probably be associated

%7
(CHOP) were determined by Western blot analysis.
P<0.05); all the parameters in TUDCA showed no significant alteration (all P>0.0S).
with its suppression of ER stress response.

Key words Liver; Ischemia Reperfusion Injury; Apotosis; Endoplasmic Reticulum Stress
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Bl FEE B (hepatic ischemia reperfusion
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FCRA OIRL B2 B v 75 A e R, HIRTATS AR 2 il PR T
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J T RE S AR AN AT M Y TE ) e v L A B
ZNE T RE B, Wk, #F— B FF SR HIRISE
T B IF 3B B9 25 W 2wk 1 R TR YRR L Il
PRAE 5 R0 2 1y 52 50 19 8 9F 55 40 M 8 1o /EHIR 13
BhEEZEN, MABMWE (endoplasmic
reticulum stress, ERS) RIS SFAELILOS T, £
JHF JUE 5 95 v O 4 E AR T AR SCHAE R BUHIRT
R KAl F L WLZEE RS 50 4 i A 25 4 H MR
(tauroursodeoxycholic acid, TUDCA ) THiH1E
A1, JEHRITERSZ: S HIRIIY A EHLH .
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BHE) W T R DU R 25 )5 ALT A I a5
BN AU R Y T RS ST 3K 5 TUNEL 08 1=
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( glucose regulate protein 78, GRP78) . p— HZ
4 B B0 45 N F 2 « (p-eukaryotic translation
Bt K M Cell
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response element binding protein, CHOP ) Hi{& M
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30 min, HECER A e DI ST IE R,
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(4) TUDCA+HIRIZ : ZEHIRITF-ARAT1h% FTUDCA
B BT KB TR 12 WS BRI o W
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1.3 Wil

1.3.1 AFEMARBEFNE B2 sh Wi
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e T SR K BRI IOk 2 20 B2 A A 40 B
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1.3.4 Western blot #& M & & & 2 B 2 #F
IE A RIPA 24 W il & A U538, LB E A
JH Western blot 4% A& A& Il T AF & &% [ GRP7S8.,
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1 BHAEREFEME (HEx100)
Figure 1 Pathological changes of the liver tissues (HEx100)
TUDCA+HIRI group
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A BFARY;
A: Sham operation group; B: HIRI group; C: TUDCA group; D:

p-elF2 o 1 CHOP 2 17K,
1.4 FitFELE

AT RGBS £« bR s (x+s) £
N, KRR R Ty 22 Mk fr it 43 #r, P<0.05
hEFAGIERE X,

2.1 TUDCA 3t KR HIRI BT R 1EF

HEQ 45 R Box, T ARAMTUDCALJ
JUE 200 Bf S HE B AR A AN AR R R CR S M, A
To W AR P IR BT, R ORI AE DX 45 4 I i
(KEITA. C) ; HIRIZ 20 A s 2L 5 b ik, JHF
I 5E A7 AE W SR I, R A R PR AR, E
SRR W R B AR (E1B) ; SHIRILHE,
TUDCA+ HIRIZ 52 R A5 HBE M, JHFJUE 92 1 9
B, WA S IEREL (E1D) .

MFEALTAMZE RmE 20 R, SEFARA
H#, TUDCAYIALT/K-JCH W5, HIRIH
BIFEALTKE (P<0.05) , MiS5HIRIAH L,
TUDCAT 1B & B#AC T HIRIXS ALT ) T+ 5 7
(P<0.05) .

B: HIRI4]; C: TUDCA 4i; D: TUDCA+HIRI 4|
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B BT, SEBFARL A, HIRIZLA 40
P A0 M TS (P<0.05) , TS HIRTZ A
A, TUDCA WA EH T HIRTS| S A B 40 i 98 17—
(P<0.05) (K3) .
2.3 TUDCA {BFAE ERS BN

Western blotZ5 S Wox, WM N A 5 4 F
GRP78., CHOPAHlIp-elF2 o 7 1 £ k/KF, 5xfH
%, TUDCAZLGRP78. CHOPAlIp-eIF2, [
K JCH B, HIRIBEIZHGRP78 ., CHOP
Hip-elF2 o HEAKFEW B I (¥P<0.05) , 5

_ 2 HEMFEALT kF HIRT4LIE 4, TUDCAR EIIK T GRP78. CHOP
Figure2 The serum levels of ALT in each group ﬁElﬂ(SIZ%ﬂp-eIFZ o B EIRSER ALK E (19P<0.05 )
2.2 TUDCA % FF B 4R B8 1= 9 4 (B4)

TUNELZ AR BN, FRHAMTUDCAL

B3 HAMEATIER (TUNEL AR )  A: [FAR4]; B: HIRI4]; C: TUDCA41; D: TUDCA+HIRIZ
Figure 3 Hepatic cell apoptosis in each group (TUNELch gr) A: Sham operation group; B: HIRI group; C: TUDCA group; D: TUDCA+HIRI

group
® GRP78
’(&%ﬁa’% @\SDCP‘%%“\“ 5 W\SX)CJ’“‘WY\X * : e
GRP78
pelF2a
CHOP
B -actin

B4 BAFARNRFMEHEXEQRIEER

Figure 4 Expressions of ER stress response-related proteins in the liver tissues of each group
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