. 942 - WHERES 2026 F7 A % 38 4% 74  Med ] West China,July 2026, Vol. 38,No. 7

cRE -

Bsep #1 Mrp2 T X RIEAMEEEARG
AFRRET MR IER"

A R EHT ER R RS B
(P22 S R 245 — IR R B 1. 35 Sk 2. 107 B BRPE 75 % 710004)

[(HE] BH @3 X AEAEITEEH R R (Bsep) 5 £ At 2h 48X KB 2(Mrp2) £ 42 [ M8 RS AT 1 It 5
R L AMERNE, Fixk MESDARI22 R, Mispmed@dmi gl sgmitimODER, 55 F4m
14dR 28 d BAFREZEAFB(DIER, THBEH 1.4.7T REERFRAFAR, REBEH A > AT . RF R4
(SH #,7=16),0J14 28 (n=17),0]14+1D1 4 (n=14) ,0J14+1D4 28 (n=13),0]J14+1D7 28 (n=15),0J28 A (n=16),
0J28+1D1 8 (n=15),0]J28+1D4 1 (n=14),0]28+1D7 A (n=12), i@ id 4 § 35 £ L5 AR o & & R % R B
(ALT), %2t £ (TBIL) A % J2 F 8 (TBAY K B AR 4F HAE R &R AT REF -4 A M LR AN . STHELAL S
PCR % Western blot # M| Bsep 5 Mrp2 89 k&, X EHITERARA EF £ AT - A 5 7@ 01869 £ 28 &
REAER, F G i K A Student-Newman-Keuls %%, &R OJ14 44 0J28 A X A ALT.TBIL.TBA ¥ 4% SH 4 2
& (P<0.05), HilE,.0J14+1ID1/4/7 Z M ERIGAFRSW A, 2% 7 R EEEF KT (P>0.05) ;@ 0J28+
ID1/4/7 B4 & RIGAF K AR R E(P<0.05), HMARKEL T A2ME XK B AT @i T MR, XimieiziEfle
F¥A, OJI4 AR AR I SR MR AT fAR T, OJ28 AR RAT MR I A R m B3R st fm & F 4F b, £ 2R
vHEE MY R . O]14 B4 0J28 42K R % Bsep 5 Mrp2 & & & mRNA &k K-F 3 SH 48 kK R 8 F B4 (P<<0.05); 5
H 0J28 X R Bsep #= Mrp2 #) A A K F £ BH@ G R LA BIK A (OJ28+1D7 4 vs OJ14+1D7 41, P<<0.05), it
K E AR (28 DT FHIF mAn L meE 235 % G Bsep #o Mrp2 9 Rk L A = F B A 2509 TR, & T2 KR
AR FE ARG MR R R TR L AL X —,

[XEBRY AprMFmE FRRTHRIRTR EEmBER; $HmAHELES 2

[FEHES] R575;R657.3 [cikirBEEY] A DOI.10. 3969/j. issn. 1672-3511. 2026. 07. 002

Downregulation of Bsep and Mrp2 contributes to intrahepatic cholestasis

following surgical relief of obstructive jaundice in rats
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[Abstract] Objective This study aimed to investigate the roles of the bile salt export pump (Bsep) and multidrug
resistance-associated protein 2 (Mrp2) in the development of intrahepatic cholestasis following the relief of obstructive
jaundice using a rat model. Methods A total of 132 male SD rats were randomly divided into groups. Obstructive jaun-
dice (OJ) models were established by common bile duct ligation. Biliary recanalization (ID) was performed at 14 days and
28 days after obstruction, respectively. Serum and liver tissue samples were collected on days 1, 4, and 7 after recanali-
zation. The groups based on time points were as follows: SH group (n=16), OJ14 group (n=17), OJ14+1D1 group
(n=14), OJ14+1D4 group (n=13), OJ14-+1D7 group (n=15), OJ28 group (n=16), OJ28+1ID1 group (n=15), OJ28-+1D4
group (n=14), OJ28+1ID7 group (n=12). Serum and liver tissues samples were collected on days 1, 4., and 7 post-
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recanalization. Serum levels of alanine aminotransferase (ALT), total bilirubin (TBIL), and total bile acids (TBA) were
measured using an automated biochemical analyzer. Hepatic histopathology was evaluated by hematoxylin and eosin
(H&.E) staining. The expression of Bsep and Mrp2 was detected using immunohistochemistry, real-time quantitative
PCR, and Western blot. Data were analyzed by two-way ANOVA to determine the main effects and interactions of ob-
struction duration and recanalization time, followed by Student-Newman-Keuls post-hoc tests for multiple comparisons.
Results Serum ALT, TBIL, and TBA levels were significantly elevated in all O] groups compared to the sham-operated
(SH) group (P<<0.05). Following recanalization, the OJ14+1D1/4/7 groups showed a gradual recovery, with parame-
ters approaching normal levels by day 7 (P>0. 05). In contrast, the OJ28+1D1/4/7 groups maintained significantly ele-
vated levels throughout the post-recanalization period (P<C0. 05). Histopathological examination revealed hepatocyte de-
generation and necrosis, inflammatory cell infiltration, and bile duct hyperplasia in obstructed rats. The OJ14 group ex-
hibited focal necrosis accompanied by early fibrotic changes, whereas the OJ28 group displayed extensive necrosis, severe
fibrosis, with even pseudolobule formation. Both protein and mRNA expression levels of Bsep and Mrp2 were significant-
ly downregulated in OJ14 and OJ28 groups compared to the SH group (P<C0. 05). And this downregulation in the OJ28
group showed no significant recovery after recanalization (OJ28+1D7 wvs OJ14+1D7, P<<0.05). Conclusion Prolonged
biliary obstruction (28 days) leads to severe and irreversible downregulation of the hepatocanalicular transporters Bsep

and Mrp2. This impairment likely represents a key pathogenic mechanism underlying the intrahepatic cholestasis after

surgical relief of obstructive jaundice in rats.
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associated protein 2
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Bsep F.5'-CGGCATGACCGTACTTATCCTTG -3’ 57.4 143
R:5-CCACAGAAGTGCAGTCGAACC-3' 58.4

Myrp2 F.:5-ATCGCTCACAGGCTGCACAC-3' 60. 3 86

R:5'- TCAGGACTGCCATACTCGACAATC -3' 58.0
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Table 2 Serumbiochemical indicator levels of the groups
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0J28+1ID7 4 12 238+35P9  164.3+£1999  146.8+2300
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Figure 1 HE staining of liver in rats of each group
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Figure 2 Immunohistochemical analysis of Bsep in rats of each group
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Figure 3 Immunohistochemical analysis of Mrp2 in rats of each group
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Figure 4 Expression of Bsep and Mrp2 mRNA in rat liver
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Figure 5 Expression of Bsep and Mrp2 proteins in rat liver
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