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Pretreatment of donor liver with salvianolate reduces biliary injury in rats after liver transplantation
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[Abstract] Objective To evaluate the effect of pretreating donor liver with salvianolate on biliary injury after orthotopic
liver transplantation (OLT) in rats, and to discuss the underlying mechanisms. Methods According to the preservation
solutions of the liver grafts, the recipients rats were allocated in three groups: UW solution group, salvianolate group (UW
solution + 0.4 mg/ml salvianolate) , and saline group (UW solution + saline). In experiment 1. the recipient rats underwent
arterialized OLT with biliary extra-drainage, and the bile flow and bile salt secretion were recorded at 1, 6, and 24 h post-
transplantation. In experiment 2, the recipient rats underwent arterialized OLT, and the serum alkaline phosphatase, bile salt,
total bilirubin, and the incidence of biliary complications were examined at 2 weeks post-transplantation. Meanwhile, the
mRNA and protein expression of bile salt export pump (BSEP) in the liver samples were also detected using real-time RT-PCR
and Western blotting analysis, respectively. Results Compared with the UW solution and saline groups, salvianolate group
exhibited significantly increased bile flow and bile salt secretion at 1, 6, and 24 h post-transplantation (P<C0. 05). At 2 weeks
post-transplantation, salvianolate group had significantly lower serum alkaline phosphatase, bile salt, total bilirubin(P<C0. 05),
and incidence of biliary complications(P<C0. 01) , and significantly higher expression of BSEP mRNA and protein compared with
the other two groups (P<C0. 05). Conclusion Salvianolate addition in UW preservation solution can ameliorate biliary injury
and reduce the incidence of biliary complications after OLT in rats, which might be associated with increased expression of BSEP
in liver graft.
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22%~64 %" AL AL W) A DA R IR R IF
P AEAE Bk 78 (intra-hepatic biliary strictures, IHBS)
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ki 28 | BETFOR A7 I )5 L ABO I B AN VEFE | 7% A
JHF 1L 487 PN R 200 6453 5 B AR 3483 40 56 o, E R R
T8 20 2k 1L 75 7F (ischemia reperfusion, IR) #1415
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050 PR AR B SR LR T RS AR A
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Fo h A i B TE 453493 1) 52 1) B PT e (9 AV FIBILRL
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L1 ZEZMHALKA HSLZHREN A L
A 25 A BR 2 A A R K BE 1 8 mg/ml ¥ W
& H 5 K BRUIB T R £6 % 1 28 (bile salt export pump.
BSEP) # M 2 BNl a7 & H Abcam /A 7] (Cam-
bridge, UK) ; BCA & ¥ B 7t ik 5 &0 [ 3¢ [
Pierce 24 H] ;SYBR Premix Ex Taq % Y6 fHiX5 &
W H HA TaKaRa 2y .

1.2 kB A 5w METE 4~6 iR Sprague-
Dawley K B, 4 Jfi it 200 ~250 g, 1 [ [ ifg 20 91 552
1 sh WA R F] L J6 R 3R 9% IR AR (specific pathogen
free, SPE)PREE 1 55, A i & ROK . M4 AR 441
JIECRAT T3 1 s 2 AR K BB RL 3 S UW WA P2 2 1
FREh T AL P 4H (UW WK + 0. 4 mg/ml F} 2 £ B iR
O EPER KX A (UW W+ FE A,
UW AT T 4°C UW TR AF 10 h, J1 S 2
MR R FAL PR AL B F % 0. 4 meg/ml F+SZ WL
9 4°C UW W AR AE 10 o 28 B R KO AR 4 418 F 2
TEASIIZSZ WA F LKA 4°C UW
WP ORAF 10 h,
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T 5 5R FH 3 o 2 050 S0 v 0 ARG U L 3 IR 3 0
1.4 BHAEIEFRGAXEAFGEN KHHZ
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1.5 #HHAREHHEL A BSEP AR AHZEG REW
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i 7€ 5 RT-PCR FI 2K 15T B 305 v 43 53] 6 ) I 20 41
BSEP 5&[H M 8 H R IXE O .

1.5.1 it % E RT-PCR &0  BUKAFH LR A
25 10 mg., WS ZRF I , TRIzol i)l #2 52 RNA, 2
37 RT-PCR WK . 519 % %140~ , BSEP I it
51#.5-CCA AGC TGC CAA GGA TGC TA-3',
FE 5l ¥. 5'-CCT TCT CCA ACA AGG GTG
TCA-3";p-actin L¥#51#).5-CGG AAC CGC TCA
TTG CC-3', FiF5I#.5-ACC CAC ACT GTG
CCC ATC TA-3', Bl1¥wH LA T AN TREAR
R4 A BR A & R ABI StepOne™ real time RT-
PCR ¥ ( Applied Biosystems, USA) & . H iyt
mRNA KLV LIAHBARA N p-actin mRNA
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IKIKF AT AR TEAL
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IR S B R RS I A NI AE
& FE B BR 4 (sodium dodecyl sulphate, SDS) f) 25 [
W, KIS E N A B 10 min, F 12%SDS % 4
P Jhe B8 M FEL UK 43 5 AR 1 BT (B K O 30 pg SR D L M
L 2 48 (Bio-Rad, Hercules, CA) ¥ 25 5% % & 1l
FRET 4 R, Wil T & 5% Wi As 95 19 TBST
(tris-buffered saline, pH 7. 6,% 0. 05% Tween 20)
£ M 2h, & TBSTHYE 2 WE.MA 1 : 1000 i B
2R —BUIR  AC R R . AR i 48 Ak 1 e 1)
BRI SE —PUiRIE 1 h EMARY L B,
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Tab 1 Bile flow of liver graft and bile salt secretion in recipient rats at 1, 6, and 24 h post-transplantation
(n=4)
Group Bile flow of liver graft (pl « min™! - g™ Bile salt secretion (pmol * min™! « g7
1h 6 h 24 h 1h 6 h 24 h
UW solution 0.02040. 004 0.03040. 006 0.0450-0. 008 10.34+2.6 16.4+3.7 20.4+3.5
Salvianolate 0.04040. 006 * 0.06040.010"* 0.08040. 015" 25.6+5,7" 35.9+6. 1" 41.2+8.6*
Saline control 0.02540. 005 0.03540. 008 0.04040. 010 15.84+3.3 20.27+4.3 22.6+5.9
* P<C0. 05 vs UW solution group or saline control group at the same time point
2.2 HHRAE 2 AMEMG ARG E G : AN s
Gl DR UW WAL A S B 5w
CETMB T MAERKRAR 2 M, 2 20 s 2.
ARV it B BB AT 3K S REAIR (P<<0.05)., £ 10 ‘J—| ﬁ : I_L‘ "L‘
E 0.5 e ’
0 0
#2 BHARAR2 BEERGELEROTE & & & &
Tab 2 Serum markers of associated bile duct injury S & S &
in recipient rats two weeks post-transplantation 1 ZSHEXKBEARE2 AFEREYA
(n=20) BSEP mRNA(A) & B (B)REHFER
. hAl‘ki“nC« Bile salt b}?mil' Fig 1 BSEP mRNA level (A) and protein level (B)
sroup Zf:’/?;}).aiaff) ep/(pmol + L l)p”/(;;u_ ir}l) in liver graft two weeks post-transplantation
UW solution 203. 4445, 6 12.743.6 17+ 14 * P<C0. 05 vs UW solution group or saline control group;n=20,xr=*s
Salvianolate 113.5+25. 3" 6.5+2.3" 21+8*
Saline control 233.4455.8 13.1+4.7 51+18

* P<C0. 05 vs UW solution group or saline control group

2.3 ZHhRE2AREFLAELEE UWRA
ZARARTG 2 AL R R 70% (14/20) , Hidh 4 HAETF
JIEL Y 0 IEL A AR BE L 8 L B I RR B e & B
FOREAS JFEIE R8I R E R A% 60% (12/20) 54
AN BAZERE 2 AAEEERHN 5%
(15/20) , Hdr 3 HFEF 0 s A1 AR B AR, 10 HH
BUAF b R otR o e L & 3R R R A E L IR TE O & RE &
HFN 65% (13/20) 5 PF5 £ B IR £h 7 4b B 41 57 4
ARG 2 AR N 95%(19/20) , Hip 1 HIETF ARG
i, 6 HH B R AR Y R E B R T E L R
I RIERZLEF R 30% (6/20), 5 UW 4l X4
PRER IR XS REZAH L PE 25 22 Wy iR £k 100 Ak B 2 A7 R K
ARG 2 JEIHGHE I & 5E & AL R WAL, 22 R A 4
R L (P<<0.01),

2.4 wHRRKE 2 RAHHEY A BSEP Rk #) &
L FER(E DEWH. 5 UW WA M A B ER K 6 1

AL SIS 2R WA P H Z IR KR AR 2 F
FFIERS A4 1 BSEP A mRNA & & /K F 8 5 T+
B (P<C0.05),
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(living donor liver transplantation, LDLT) i /R A9
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WEZEEM.ET ATP 454 & i 1 B B KK
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JHF B R 3 53 AR 83T S5 32 o P 240 L P IR 3 R L o
W ME T R R v R T Y. N6 BSEP B K %8
N 235 | ke 0 1 i e v I P IRV IR FR 25 G AIE (pro-
gressive familial PF-
IO R A5 % BSEP AT 8 XF I B 4 AR I
JHE IF A RE R R A B A B E L, AR 4R
RYRFRAMAF S 2R )E . FEEAR G %
YN BSEP (98 kK58 UW Wi 21 K 2B BRER 7K %)
HECZH WY S T i, 32 AR J5 R DT IE v I i SR I R
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g5 F TR, AT 5T 45 R ) 28 3R WA AR T
IS 2 8y R 8 T LA 0k 5% 52 1R B AR 5 IR
T L BEARAR S5 IRE I & 1 kAR R T fig 5 L 52
fi# ¥ IR 0 B B A F 9 BSEP KA FRARAT ¢,

[Z % X #k]

intrahepatic cholestasis,
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