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[HE] HMY BWRFEERMTTREBEFRE RGO ER . Jitk s EERF ik K BT, a8
SCYGAH X B2 B T AR AL, B R R it ik ARk AU R A e 4 Ak B RT-PCR Jy i Kil AR R ER i 43 1 AR 4k
TREE AL B2 s Ak . 53R O My T REN BB K U R BEAE -, SEE02H [ (3.874 8 £1.414 8)mg/dl] |
MFARL[(1.9821£0.413 5) mg/dl | S5XFHRAL[ (1.428 5 +£0.538 7)mg/dl | LA Z R A G4 X (P<0.05), @ %R
ZH RS 405 7 B, T S 60 2L 1 2 A DU 5 %o R L 2R ok 5 MRS o 0 7™ BB E 143 (bile duct injury severity score, BDISS)
SRR R (8 £ 1) 43, IR R FLIRA (4 £2) 40 JFEFARLL(0 43) (P <0.05) . @ BifigitizEH (Md2 P-fEEH ) &
Mdi2 mRNA ff)323k , SCUR A B0t R4 AT R 35 (P <0.05) , 8518 “F AT RERG IR BUBSAZA J5 IR iR i Bl 3 1) 43
Wo , X REAE AT NRAS ST REER 20 — 2 R 1EH .

[SE@A] AP IR s ARV RIS S S AR fhy T

[hEEHES] R657.306; R657.405; R977.3 [ XukfrERE] A

Simvastatin prevents and treats ischemic-type biliary lesion in rats after liver trans-

plantation

Jiang Weiwei, Wang Shuguang, Chen Geng, Zhang Yujun (Institute of Hepatobiliary Surgery, Southwest Hospital , Third Military
Medical University, Chongqing,400038,China)

[ Abstract ] Objective To explore the preventive effects of simvastatin on ischemic-type biliary lesion
(ITBL) after liver transplantation. Methods Totally 90 female SD rats, 6 to 8 weeks old, weighing 200 to
250 g, were randomly divided into 3 groups, sham-operation group (n =10) , control group (n =40, including
20 donors and 20 receipts) , and experimental group (n =40, including 20 donors and 20 receipts). Rat liver
transplantation was established by reconstructing hepatic artery. The rats of experimental group were fed with a
normal chow containing 0. 1% simvastatin for 1 week before operation and for 2 weeks after operation. The
donor liver was stored in the University of Wisconsin solution at 4 °C for 12 h followed by transplantation. The
animals were killed in 2 weeks after operation and the bile, bile duct and liver tissue were taken. High
performance liquid chromatography ( HPLC) was used to detect the concentrations of bile salts. Biochemistry,
histopathology, immunohistochemistry and RT-PCR were employed to measure the level of phospholipids C,
observe the pathological changes of liver, detect the protein and mRNA expressions of phospholipid transfer
protein ( Mdi2 P-glycoprotein). Results The biliary phospholipid composition of rats in the experimental
group (3. 874 8 +1.414 8 mg/dl) was significantly increased, compared with the sham-operation group
(1.982 1 +0.413 5 mg/dl) and the control group (1.428 5 +0.538 7 mg/dl) (P <0.05); HE staining
showed that the liver bile duct in the control group was severely damaged, while pathological changes in the
experimental group were lighter than that of the control group. Bile duct injury severity score ( BDISS) showed
the score was (8 £1) in the control group and (4 +2) in the experimental group, significantly higher than that
in the sham-operation group (0, P < 0.05). The expression of Mdr2 mRNA in experimental group was
increased more significantly than that of the control group (P <0.05). Conclusion Simvastatin can effectively
increase the phospholipid level in bile of rats after transplantation, which attenuates the pathological changes of
liver tissue and effectively protects the transplanted bile duct and liver.

[ Key words ] liver transplantation; biliary tract diseases; bile acids and salts; simvastatin; phospholip-

id; multidrug resistance 2
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JIELIE - A i 2 ™ S 0 A A 52 3 LR A B A o
HHE I IT R IE Z — , B A A A 3 55 0
DIRRAS - B 40 M5 00 o Aot B4 DA 32 RS AR B84
SR REAE 4 B 1 784 IH 9% AF (ischemic-type biliary lesion,
ITBL) W0l B¢ A RS AR A = R I &E 1) 32 8 it PR 2
R, FANTF ITBL (& A B AR, — o 5
JIFLAE 5] 1 0 A8 AR PR A 4 L B SRR IR (ATP 8 08
Fe VAN A S A 1 R 40 M A2 40 A 56t . 4R
ok, B KRR AR AR TE 5405 P VR T2 BT A
Hertl %51 % BB /K A JIE 6 o e 0 bR 245 F i A 1 Kz
HA BRI, O HHAR R 5 B R S A A G
FHFIE BT & B B8 A AR 5 A7 AR IR 18040 2R A7 ) 3
G BERTARIT A7 (9 B B A2 ARAT /R
#1457 (cold preservation and reperfusion injury, CPRI) {1
Bl b 458 HEWAVE . &5 CPRI J5, B AH iF 25
TN 8 & K M I ER A i B = R Ak 0y JE PR
7 BASEU T IZ Ak R R, i — L
WFo R B, T 2R 254 [ 3-52-3-1 BE i — WMt Al il A
(HMG-CoA ) 0 J5E i il 751 ] X6 Ik BUFFREAE Wi A 1) - T
A7 WV (H X ARER A I A Y LR
WAMITTEZE R, B A8 AR S5 BB 153 2R i 72 CPRIT 1Y
B\REIFN, & BAA G ITBL &4 W HLH 2 —.
I, BEX B AR A HE T R SR T IR , R RERCN A AR
JFAEAEA5L005  — b AT RO Bl R S o R, A BF 517
FHAEARABTT AT AAT 2803 AR AR A I [ Pt o, sk I A
PAYE [ P AR ] s i v R e B R 2, v AT 7K
PERRER i K04 1T, A 3087 1 B0 g /K 1 JIE R %
RIS b K AN 4243 , X5 ITBL Bijie il A 4 E
BRI RN A

1 #R5ETE

1.1 Bz R oea

6 ~ 8 JE e} Spragure-Dawley ( SD) Kk fldt: 90 H A& &
200 ~250 g, Wy T 55 = 78 [ A2 KPP 12 e BT AR T 552 4
shprhes it SRR TR A ZE <10 g KEUAFE THEE 5
PG A 12 h SRR, M SF S sh U 0 B R, R
FHEAAI BN 20 KRB 3 A R FARH (n =
10) , ARAEmDEIR SR 1 J8], R AT BRI RTIT IR, A TS
AR, B2 X (n =40) , (AR Z K% 20 B AR iapELig
F2 1 8 LR EUS UW 3 (the university of Wisconsin solution )
4 CARAE 12 h 547 B @ TS ik i S 07 JF RS AR . A A v il et
MEFE, ARG 14 d ZSEBhY, FRERAS . C 41 L34 (n =40) it
RFNAZRE 20 H &4 0. 1% EARALTT bR EIRDRIEE SR 1 1,
PEFARIUS UW 4 CARAF 12 h 547 5 A 3l bk 4 S 2 T 7%
o ARJG 0. 1% FRMITT AR fEREIR IR, RJ5 14 d 4 5EZ)

W ARBUb A
1.2 SRS

FATHE JE A TR AE B W) A 2 (orthotopic liver transplantation
in rat, ROLT) (LR 1R T B R Gao FeS 4k a2 14
RIFEhIK. X — 7 i B (P R J5 3l R 5 0 A
AT A A5 S AL TR BT ) R T 20 ik v 5 B ] RS () A e o s
(B B e 4 5, RS P D RE A 4% P A B I E B AR e
Pk, TR PR
1.3 WLEIEAF
1.3.1 RG—HIEH BT RE ARG 14 d, R A7
)3k 24 h WA R FAR BT,
1.3.2 Ay JEER FBE G B o3 0 Jof e AT i
2 (HPLC) Ry AR £ A IR o A8 16 . SR B ARG 4524
PR3 241 Phospholipids C 8 ig il 1) &5, F1 Al LE (295 5k
Fer DU AR ARG
1.3.3  JHEHLOEE WG TR
1.3.3.1 HE3fs  AIEYIR HE Q@ iis IR 4 4],
1.3.3.2 Masson —{a (0 PEA R UE S % Geuken %[6: 1E
Banff f7ifE L il b 48 H A9 04 53 40 7™ B 2 & 3T 43 (bile duct
injury severity score, BDISS) it IH A 151 47 (1) B2 5 A7 2EA , fefIG
RO 5y Bl 9 G [ B8 < 5 43 e R B,
SEL> 5 B REER . AV AR VE Y i R — e BB
Uit
1.3.4 S gibziita JERERRAS 4 wm UKV A,
-20 C HIEL 15 min, R Envision BAG 4 2 Mdir2 1
Fik,—PUN/NRPLA MDR3 Z7Epehuf (P, 126 ) , #i B L6
9 1:50, B4 DAB B, PR Ak S 8L F BRI
SOAREE A A/ NBURCAR G 8 B R Y R 1R 10 A A LT, B
ASPLEFIC R 50 AN, 25 5K K15 % Nakajima 2517 (9774 , 240
LB S22 3R A € 2 VA v Ok BRI, AR 20%
) JHF 240 ) R £ A R M2 36, A5 DU [ M8
1.3.5 smtsE = PCR & Mdr2 mRNA (19 33k X F RT
SPGB, T4 5L 28R i Oligo™ Primer; 75 33 PCR 4% |-
B R .37 C x 15 min—95 C x5 min—4 C x o ;5
B SEERAE , cDNA 724 - 20 CWRAF45 . PCR 5191001t
58 H B R Mdr2 R H ABI #3252 BiE s ah 9514
5. Mdi2 iF X 46 5'-AGTTCACGGGCGCATCAA3' | J X 4 -
5'-AAAAGACACTGGTGGCACGTT-3"; GAPDH 1F X 4% .5'-CAA-
GTTCAACGGCACAGTCAA-3', Jx X %%: 5'-TGGTGAAGACGC-
CAGTAGACTC-3', 3435 E ABI A w4 i, Real-time PCR
SR PP AL B HEAT PCR 438 S, SOy 44 i B 4T 295 °C
10 min/95 °C 30 s/60 °C 1 min, fEFKEH 40 ., FRATRH
T Tag Man 845135, it B RAC L0 550, I A 45 4 Nl
o RN ERYE, A Mdi2 mRNA/GAPDH mRNA E8 /7047
R WA [F] 25 53] Mdi2 mRNA 2L AR L
1.4 %itF o

THEFORLL x + s FoR, I 8dis i ] SPSS 13. 0 # 4 #k 17
GEITo T R BRI IR R 5 225007, BRI E Y L
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BORH ¢ 1550
2 HR

2.1 —fEHEa

FAVERT 40 BIRBRIEAFREAHE . B A KR F AR
90% (18/20) , RJ5 14 d SHFEIEZ 60% (12/20) ;C HK B TF
RIT% 85% (17/20) , RJG 14 d SHFETE R 65% (13/20)
SET IR RN BRI EE A0 1 400, sl kw4 100t il 1 41, R R B
R o 1 g, RRAEAERE 1 1], (RS T REL0 3 41, R
ANGEHET 2 B, AW TR R 4 451, 55 AN b i Dk W TR T s 1k
FFUIBR W 2 ], G Guit2iortr,2 AR BRAEAREE R ST
HE (P >0.05) o SIS 12 (33,25 £ 1. 84) min,
JEPRREARS B I 1) 24 (1222 + 1. 62) min, 32 K I i 177 B3k i [ Sy
(14.17 £1.25) min JJF T EEE kv & 8tE 4 (9.33 +1.31 ) min,
1K AL ) 4 (5. 39 £ 0. 69) min, JE BT ] Ay (14. 56 +
1. 13) min, JF T T IE# K E @265 H 2 (2. 00 + 1. 00) min, 3 k1Y)
ArBFE 2 (8. 58 £ 1. 55) min, fit 52 fK F AR B FE B B[] 2y
(103.36 £5.04) min, 252K R FAETF AR £ BT
2 H TG L (P>0.05),
2.2 KAMBHATILT F Rz 509 T AL

BHREAST 14 d AhIBOUIA 4G I0 3 4 302 it BE i 420 IH 7R
(TUDCA) A8 IHIR (TCA) (H 2R (GCA) A= B S B A I iR
(TCDCA) A-fifk B S IHER (TDCA) | H 2 8 it AU IR (GCDCA ) |
H A ENER (GDCA)T FIRER B Ao 43 M7 45 2 R ER 1 20 A 1
BUE AT & SR BRI R L TCA 1 TCDCA A %, KR
14 d [ JHER 3 WK T, % FREH [ (46.993 3 +11. 640 3) mg/dl]
S22 [ (54.781 8 £24.366 9) me/dl ] He k2% H L Si 24
S(P>0.05),
2.3 feit Bl ot E

AN TRV 590 1) B A I AR S BT v B B A B B 3 R TR
FARAR(1.982 1 £0.413 5) mg/dl, X} HEZH Ky (1.428 5 =
0.538 7)mg/dl, 5280414 (3. 874 8 + 1. 414 8) mg/dl, % R4
iR RS vl N TR 2R 0 = s il s R N e B
ZRWARITFE X (P<0.05),
2.4 i+ TBA 9% 40

RTFARLARY ML TBA (0. 161 5 £0.025 4) mol/ L, X HRLH
(0.442 9 +£0.273 8) pmol/L, 55540 47 (0.330 4 £0. 195 9) pmol/ L,
BERAEGITRAMELHBHZMEZR AR ITHFEL(P<
0.05) ; I Xf PR L AN S g 2H =2 8] 25 R gt iH22 i L(P >0.05)
2.5 Jeit P ae i/ B g e T A

Xof BRI 06 20 K RS A 46 CPRI G, 5250 20 1) N b/
REH 5% R AR B R (15.73 £7.51 s 39.59 £25.93,
P<0.05),
2.6 MEEMH A FUE

HEVRIF ISR R A/ NIRA 2551 & R F AR 4
JIF I L 22 R v O, JC A B 5 A8 ik, X IRAI RS 14 d IRAE 1
B2 MAIEAS R RO B R RIRGE, th R AT iR
VA DX AT LR A A 1 /N IS A 2 I R A A A 4% (]
1A) . SEEARSE 14 d M8 I 2R, FERINH
MRS 25 WAk B R IRBE AN oy kA SR 58, BB B3 T D e

PR AN, /NIEAS 14 AR 0, /D ST Ak A (TR 1B) .
3 2045 10 ASFRAR 8t o MELTE 55405 7 J R A R 4, 4%
KIXTHRAL[ (8 1) 4 I FNSEE [ (4 2) 43 T PF4r I .
BFARLL (4R H 0) (P <0.05) , %f HALH 052 B0 41 13T 49 22 5
WAHGEI#E L (P<0.05),
2.7 FERsiEE G M2 P-#% G 6 Bl ik

GRS BULF LS R R, RS 14 d X BEZLK BUFIE M2
PR P LI B 2k (81 2A) 5 T SC IR AR S5 Mdr2 P-4 2K 1
{19 33k W] B IR (8 2B) , T B FIAAENT AN b, AR 2 75 # K
JE 2k 4

A TR B. A
1 ®BiEE14d KREEHAL HE £EBNE

( x400)

e Y. =
A s PE4E ;B i
2 RBANRMBESS 14 d KREFAES Mdr2 giRi5
(Envision x400)
2.8 BERg#EiE &G Mdr2 mRNA # & ik
Mdr2 mRNA /GAPDH mRNA AH%5E HH45 5 B , % IR 19
Mdr2 mRNA 2535 2% T 52840 (0. 74 £0.32 vs 2.10 £0. 68,
P<0.05),

3 itig

CPRI 7€ ITBL [ & A= ¥y i 2/ (0, (H H
AR ATERE . AR AR MR 45 28, FRATA K,
CPRI X R4 b Bz 40 M i dbi403 , b 17 HAE AR S5 R0 B
FEVEFIAN, BT Z2 0] BE A fish & T 5 4k & 1 ) 45 495 R
R, IR Ak A A R RS A E S B T ARG
JERPERI AR 005 o RE 7 S I %) A= 2 K o B
Fh D3 R 1 A B A €, LR 3 i 2R Al T DL 2R
G R— 2RIk RO BRAERTIRSS £ TR A R
KPEREALPERRAS 58 | & EAR YT AR AL | s AL P AR
TAF R M 25 IR A5 3 TR EIESE T X — Ao

(EAFE IR, ROl i AR A G 23
T REAE B 01455 5 DA i B R/ B g HE A Sk A Y B PR E
TR B VIR . Hoekstra 25" 7] Mdr2 J£[H (£ 24
25 8 2, dahs ) JE T N o3 I g 1) i is 85 1) kR
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A5 T/ BRI AT RS ALY, 3 26/ BRI b £
BEAR 3 Wi R 20 R 1E K /N B — 2, S B H R Y IE
H/BRIRE AR TR O T, TP 222 BA
AR SR HF M2 2% 5 9 I 28 5 e ] A v
TRAF o R B AR RS2 AR N I, I 20 20 1 0 7
NEAEIT o X — Uk s, P RPE I L P [R] CRPT 78
AR RRAE 5 O RO BLR] 3 R . 53 h—
BELERAR AN, JIF T Y5 FRORT 200 i P9 RELER I8 B RT fE =
— i fih S RS M SIS 46 403 1 SR AL A
ABIESE A B, S50 L E T R B iR B 23 S B 2
BT ARHEBI I (P <0.05) , X 1 2H A+ i i 1
FARHAWE TP <0.05) . $E/R1EL ) CPRI 5K
SRUBELT F i 20 0 ] A8 52 S0 400 i 5 i = A A 7T R LA
EHEHRR T # R 5943 W6, XF BT T CPRL S 30AY 8 i
TN, IF-Ke BET T A B s B — A B K
R 15 ol S W U R v B R T AR
AN ER AT B A2 (P >0.05) , 75 4K
ABTTXFRE I v RE £ B3 e, (AR £/ B i LA
SIS R IR R (P <0.05) , Rk
MBTT AL PRIS , E R AR AT HEAE 45 £ e G B A T A B/
WA PRI AT 2o v AR T Ak B A% R B I 1
PRl T IX 40 R AR, AT RE X RS AR B AE 45
AIPRIP KA —E B o 3K — A P2 R
A EISGTE . BT AR 2 AT I 2H 225 4 35 i, TE B . 5
WA xR ARG 14 d BB b 2460 ™ 5, 20 i
R EIER , B IRIRSE, Hr PERr 40 i, 15
DRI LR BT A B/ NIBAS B2 I IR T AEBRE ; SE I 2
AJE 14 d JHAE I Bz s i B, 32 B3 B 40 M Joi
B 25 WA B SRR FE RN Ry PR SRBE , IR BT 3 AT I
R AT, NI R A e DR I IR AT R L
TS X REE 5 3 AR BEEA T I 20, 45 SR R S IR
SR Ao B R TR AR (P <0.05) 5 [F], Xif i
NS I H T o 22 A e L (P <0.05),
P AT AT LAWY s 22 [y CPRI i HH £k X AR
AP, A R PR AP RS AR B8 R BRI
R B 4 20 b — A2 2R A e e, BLAACHIL ] 1
RGEAIEHRE . Kamisako % BF 55 UE S, FF 40 /N T
SRS A Mdr2 P-HiEER B DI RERT T 1 20 6 22 5%
L, Mdr2 J PR AR /)N B IR R 58 4 i 2R i iR
4%+ Rosmorduc 25" 75 60 {5 {I% % B % A 47 i ( Low
phospholipid associated cholelithiasis, LPAC ) f #& %t
il & 3L, MDR3/ABCB4 (& Mdr2 JE ] i A 2K [
ZW) w57 T BN D RE i B , SRR A A A Y
RIS, 38 = WO I EE/ B He 3 R IR R Y 5 7E 3k
HRAE b BB s A . ABTSE S B 4IRS R o,
AL T A0 R AR B Mdx2 P-EEE 3208 20 0, $R

FARALTT REAT 0 3 Mdr2 P-BEE (1 3835, i o JE
Mdr2 P-4 & 1 0 3G 5 R 1K, A8 SF JE Y 8 A 7% 430 5 1
X HE 20 2235 BH B2 98 55 T RE 5 28 )75 CPRI 4 ¢, CPRI B
WBANEH M2 P-BEEE F A9 R GE, SR 2 & PCR kil
Mdr2 mRNA () 23k 25 5 R, 5256 4H Mdr2 mRNA (1)
FIRBNT HRA i E 308 (P <0.05) o 47ty T Al
DI S5 R Mdn2 PR (R 5 SR K OF-  TESE T Mdi2 S
HMdr2 P-# 8 7R R B i B B AR

g LTk AR AR T T BEAA R A B i R U T
J A3 B 4, T REL Y v IR 3 R IR i B o3 T A 5
Wi, 3B 5 E BN AE T I8 L/ B BE 1225 BRI rh R
A3 BB IN S O T R A R B T g v D T 4
SR B AR A SR T IR L 25 X — 3
Wilg 3 W ML PT RE &l Mdr2 JE R LK Mdr2 P-#E
GBS ION RGP SN

S Xk
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