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Protective effect of self-made liver solution on hepatocyte injury in obstructive

Jjaundice rats after portal vein occlusion
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tal, Zunyi, Guizhou Province, 563000, China)

[ Abstract | Objective  To explore the effect of self-made liver solution on hepatocyte injury and
MRPK signal transcriptional pathway after portal vein occlusion in rats with obstructive jaundice. Methods
Seventy-two Wistar rats were randomly divided into four groups, group A (biliary tract recanalization, liberation
of portal vein, resection of caudate lobe of liver and closure of abdomen in 90 min), group B (biliary tract
recanalization, portal vein bypass in caudate lobe of liver, PVO of left hepatic tissue in 90 min, then recovery
of portal vein flow and resection of caudate lobe of liver) , group C (group B with perfusion of 4 °C Lactated
Ringer’ s Solution) and group D (group B with portal vein perfusion of 4 “C self-made liver solution). Liver
samples were taken at 0, 6 and 24 h post operation. Reverse transcription PCR, Western blotting and TUNEL
were used respectively to determine A20 mRNA, A20 protein, p-JNK, p-ERK, p-p38, Bcl-2, Bax, Caspase-3
and hepatocyte apoptotic rate. Results  The levels of A20 mRNA and protein were increased obviously in
group D compared to the other groups (P < 0.05). The expression of p-JNK, Bax, and Caspase-3 was
decreased but the expression of p-ERK and Bel-2 protein was presented the adverse changes. The hepatocyte
apoptotic rates of group C and group D were obvious lower than that of group B. Conclusion  Continuous
hypothermical perfusion with self-made liver solution improves expression of anti-apoptosis protein A20, then
activates ERK signal transduction pathway to regulate the balance of Bel-2/Bax protein and decreases the expres-
sion of apoptosis executive protein Caspase-3.

[ Key words | obstructive jaundice; portal vein occlusion; self-made liver solution; MAPK signal tran-

scriptional pathway

Corresponding author: Bie Ping, E-mail: bieping@ medmail. com. c¢n

[#EE1EE] % °F,E-mail: bieping@ medmail. com. cn



HI3EHE IS o= E BE R E ¥R
J Third Mil Med Univ

1564 2011 48 A 15 H

Vol. 33, No. 15
Aug. 15 2011
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AR, AT LASR e gk B AR AL il A8 e i DI BR 2, HETE
(CEIPNE 2y & oE iR IN TP (EN PSR 17 Q1 R s S e e
(portal vein occlusion, PVO) T 5|2 At AT I G ifi 58 13
#i45; (ischemical reperfusion injury, IRT) J2& il 2% AR =
AR, KA LRI S 2 , A 2RI RS
WHEAEGLN, TR IR E AT EE R,
MR IME SR EREE BN, NS5 A A K
RS, A5 A0 R A A o F Y A
OUIE S X [ R DK A T, A58 B B9 (obstructive jaun-
dice, OJ) K EU T bK 1L FELUT S99 (6], JTT 4 °C 7 24 e
TR ) DK AE PR S T TP AE , W% A20 mRNA J
HAE AR, PL K 22 245005 A6 8 1 B (mitogen-
activated protein kinases, MAPKs) By 75 {1k 54k iR T
WA FASAHCHE RN OC R, U] MAPK 55
e SR AR AT REL R v R BT T K I P FS 45 A
Tl O i v i e AR v A

1 #REFE

1.1 =&y

6 ~ 8 JIKS Wistar 22 K B, BEMEAS 0, 15 05 L ah ) , 1k e i
220 ~250 g, fH 45 = 75 B K2 KT I Bt P AR ANRLIF 52 T S 56 30
PR AL Ok BRI LT U PR, R R o R A
12 h B, ARRTASEL 12 h, RASK, B A K B F 1
WEAT 2 WFA, KBRSE 2R N 4 L, AL AT A 6 H, 3t
72 2, FFHEURATEARIT 0.6 .24 h YIBOFARAE
1.2 Si4H4

SEHG AR 4 4 A S IR T T )R R B L DT T
BRI, 90 min 5 OGHE . B 2H « IF T P L RAR 40 ]
ik AHT PVO 90 min B TE 4 T T#IK LI . DT AT R AR I, 56
. C2H:B 2 + I THIKATONEEE 4 C LM bKHS G, D 41:B
20+ I IRATONE S 4 °C [ R RS R (HMLS) |
1.3 FRIE

DAL TS, BRI, We 43 B A, T
AR L2 L 3-0 222 XU S AL AT A DT L G BB AT
4, 1-0 2L ARG . RSO mTE 1,

QNFH FAE TR L BT T RR A0 1 S, 22
YICTIFIE A A0 43 B 6% , 5% LR D 0 i 5 LA RIS AT AR
BT AR . A 4190 min 5 YIBRIT R, I8, B
2« SELURT ) 8 Ik, (L4 B R I 1 5k ot 94 11 375 3783, 90 mim 55,
PRSI IO T80 LB , LD S bR 5

I BRI S F7 10 emH, O, S fi i 2 ml, JE T R S 4 15
0.5 ml/ (kg « min) ™), A P SRR 476 ART I, 22 22 D00 A
WP TR B , AR 7 28 C e, LR 1,

1.4 B HIATARIP iR 69 2L %,

AL MRS FCIR M LT, A H 8K A ARk 1,6-—

BETR ML A

+
[A]

A8 BB AT RAR T 4R AR AT I R BRFLET ;B 22 1 3 R 4K
B EM AR C . A28 FAE | 1 F Bk AR L AR ik
E1 FREFREXRFKENFATER

L5 irm

(D% ] RT-PCR F1 Western blot 43 5| il % AT £H 21 A20
mRNA 1K (1415, K H] Western blot ] iF 2141 MAPK (ERK |
p-ERK/INK .p-JNK .p38MAPK . p-p38MAPK ) % 111 #k ; @ 5% /1]
Western blot Il i€ AT 20421 Bcl-2 \Bax ,Cyto C . Caspase-3 %525 [ 1)
Feik ;@K H TUNEL 00 2 T 40 J 98 738 %5 @ FF 4140 HE %
EOLEEER ; ©1% 5 it B WAL SUR T2 i S T /M
1.6 %itzxam

THEORILL & 5 o8 A A5 I SPSS 13. 0 144
TGt ot , PSR B I LR © K50

2 HR

2.1 RT-PCR ## A20 mRNA

S5 R o, 01 R BUMMEAE T 1] Dk Bl i 153 49518 000, A20
mRNA BiERIE, Y% PVO 5 FIF IRI J5, A20 35k
WA 10 T 45 TRETERY 2 DK RO R A AR B B (P <
0.05) ,D P FRIRINE N BE (P <0.05), WKL, K2,

*1 FHAFAMEHEREKR A20 mRNA #) RGS ERIEL R
(A20 mRNA/GAPDH % =)

2151 0h 6h 24 h
A4 0.17 £0.02 0.21 £0.03 0.20 £0.02
B 24 0.20 +0.02 0.26 +0.03 0.24 +0.03
CH 0.31 £0.03°¢ 0.47 £0.05°¢ 0.42 £0.04°¢
D 41 0.39 +0.04* 0.64 +0.07 0.59 £0.06"

a:P<0.05,5 A B #4t4;b:P<0.05,5 C 2a3k4i;c: P <0.05,
5 B4z

2.2 fRepEAEM A20 & E

iR o, 0] KEFIEAETCHm B4 B0 T, A20 B A
iR ek, M2 07 PVO SIRJIFAE IRLJ5 , A20 2 F1 s A5 3 i ; 1
T HEVEN 2 2R RO A20 25 T ACHT WE (P <0.05) ,D
21 A20 B RN M B3 (P <0.05) , 5 A20 mRNA %
ik—3, WE2.KE 3,

®2 FHETEMREARIIEREFRERERE A20 Z5H RGS &
(A20/GAPDH, % £35)

2151 0h 6h 24 h
A4 0.15 £0.02 0.18 £0.04 0.17 £0.03
B4l 0.16 £0.03 0.21 £0.04 0.18 +0.03
C4l 0.25 £0.042 0.39 £0.052 0.35 £0.052
D4 0.31 £0.05* 0.63 £0.07% 0.57 £0.06

a:P<0.05,5 A B w#E;b.P<0.05,5 C ki
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A:0 h;B:6 h;C:24 hyM.#474;1:A 41;2.B41;3.C41;4.D 4
2 [IERRKFF RS A E A 1E] % A K R A20 mRNA #I5RIE

1 2 3 4 1 2 3 4 1 2 3 4

[ EENR [ W Nk
I /N K [ XK ===
I ::r I -k [ il
[ < —ERK ——
I 33 pp38 [ e
N s p38 ————
. >0 —A20 e )
I - Bl [ e
[ < Bax e e e
_<;Cﬁ‘5'p5‘se'3 «—Caspase-3 _ «—Caspase-3
.\ APDH B GAPDH omil

A:0 h;B:6 h;C:24 h;1:A 28;2:B 20;3.C 20;4:D 48
3 Western blot #&il] & 8 A R I Tk FF M E R E R EIHE X E A RIE

2.3 p-JNK #g4m]|
iR IR, 00 KERJFHEAETS PVO Fi45 150 T, p-JNK 2
A MR ERIA 4 0 PVO SR TIE IRT 5, p-INK 25 3R
KR FE R (P <0.05) 5 25 TARIRHE TE Y 2 20K B p-JNK 2R
FIRRIR R ZE TRE(P <0.05), H D 41 F Rl i F 0 A
H, K3 K3,
*3 FHHEEEMEEEXRIIEKABSAERE p-JNK £ RGS &
(p-JNK/JNK,x +5)

20 5] 0h 6h 24 h
A 0.11 £0.02 0.15 +0.02 0.14 £0.02
B4 0.28 £0.03 0.44 +0.04 0.39 +0.04
C#H 0.23 £0.03 0.35+0.04P 0.31 +0.04
E| 0.16 +0.03? 0.26 +0. 032 0.24 +0. 032

a:P<0.05,5 B.C 403 ;b:P <0.05,5 B 20 k4¢P <0.05,
5 Ak

2.4 p-ERK #4m|

SRR, OF K BURFIEAE JC Bt i 353 05 1% 0 T, p-ERK 2R
AR, M PVO 51 FAE IRI S, p-ERK 2 1S A 4
TS 45T HEVE 9 2 4K BUHS p-ERK 85 FUACHT B i (P <
0.05) ,D £ p-ERK [ (¥ &K1 i i5e i3 (P <0.05) , 55
R A20 Rk —H, WK 4 K3,

F4 FHEBREEFEREXRIIERKIHERELE p-ERK & RGS &
(p-ERK/ERK, % =)

415 0h 6h 24 h
A 0.13 +0. 022 0.18 +0. 022 0.17 0. 022
B4 0.15 £0.029 0.22 +0.02 0.20 +0.02>
c4l 0.19 £0.02° 0.36 £0.03% 0.33 £0.03%
D4 0.28 +0.03 0.49 +0.04 0.45 +0.04

a;:P<0.05,5 D 281t4;b:P<0.05,5 C 2B1b4

2.5 p-p38 #yAm]

R WIR, p-p38 EAWRBFHB TG A 257 (P>
0.05) , 75 PVO FIZE TR IR HE AR B A 5 1 p-p38 H13RIA
mAEf, ks A3,

x5 HAFEUEBEXRIERKFHEARERE p-p38 B9 RGS &
(p-p38/p38,x £s)

215 0h 6 h 24 h

A4 0.15+0.02 0.16 £0.02 0.14 £0.02
B4l 0.17 £0.02 0.16 +0.02 0.19 +0.02
[oF:] 0.19 £0.02 0.20 £0.02 0.18 £0.02
| 0.16 £0.02 0.19 £0.02 0.17 £0.02

2.6 Bcl2 & & ey

SRR, OF K EURFAEAE JCs i i A BT, Bel-2 S A
ok, 4205 PVO SEFFIE IRT S , Bel-2 2 WA 3405
Mg T W 2 R B Bel-2 8 BCHT 2 3 8 (P <
0.05) ,D 21 Bel-2 8 FH BRI 3% (P <0.05) , 5 A20
mRNA BEHE & 1 A20 ,p-ERK &R 2 WL 6. /K3,

*6 FHHBAMEHREKXRIIEFKIMERELE Ba-2 ) RGS &
(Bcl-2/GAPDH,,x +5)

2151 0h 6h 24 h
A 0.09 +0.012 0.16 +0.022 0.13 +0.022
B4 0.14 +0.02° 0.21 £0.032 0.19 £0.022"
C4 0.18 £0.022 0.34 £0.04° 0.31 £0.03°
D4 0.25+0.02 0.57 +0.04 0.52+0.04

a:P<0.05,%5 D 201b45;b:P<0.05,5 C 41rbs

2.7 Bax &G egkm
g R, 0F K BUFIEZE TG 1) & bk Sk 1 3245155 50 F , Bax
A ek ; B4 05 PVO 512 fFIE IRI J5, Bax 2 HY



533 B4 15 1
1566 2011 48 A 15 H

o= E BE R E ¥R
J Third Mil Med Univ

Vol. 33, No. 15
Aug. 15 2011

FRIKWEHE (P <0.05) 510 25 TR T ) 2 K W Bax &
IR TR (P <0.05), H D H RN B#E (P <
0.05) ,fEA= T A 41,5 p-JNK HEHREHMML, &7 83,

FR7 FHAEEMEEEXRIIERKTREAERE Bax B RGS &
(Bax/GAPDH ,x +s)

21 5] 0h 6h 24 h
A4 0.13 £0.02 0.19 +0.02° 0.18 £0.02°
B4l 0.23 +0.02 0.57 £0.04% 0.51 £0.042>
cH 0.20 £0.02 0.41 0. 042 0.39 0. 042
D4 0.19 £0.02 0.28 +0.03 0.27 +0.02

a:P<0.05,5 D #arkE;b:.P<0.05,5 C 2arkbi

2.8 Caspase-3 & &g #94

S5 7R, OF K BUTFIEAE TG 1) i bk e i 453 13 175 00
Caspase-3 4 F {UA IR ik ; 2 4 5 PVO SR T AE IRT )5,
Caspase-3 £ |1 HYFI5 & 5 (P <0. 05) 5 17 45 TR 1 1
2 2R Caspase-3 H AR FRE, H D 41 FRERA
F(P<0.05) A4 T A 4, #E~ HMLS B B B Pt
YEHT. W8 1 3,

*8 FHEEMMEEXRIIFBIKABEAERE Caspase-3 B
RGS {8 ( Caspase-3/GAPDH ,x +5)

20 5] 0h 6h 24 h
A4 0.15 £0.02 0.21 +0.02 0.20 +0.02
B4 0.27 +0.03 0.61 £0.04 0.58 +0.04
ca 0.250.02 0.51 £0.03" 0.47 £0.03">
D4 0.21 £0.02¢ 0.34 £0.03% 0.31 £0.03%

a:P<0.05,5 B.C2Lrk3;b:P<0.05,5 B 2Ltk4i;c: P <0.05,
5 A s

2.9 TUNEL #&m i 2m fe. 8 =

SRR, OF KR REZETCT T bk sk i 5 O i 00, I 24 M
PATREAR 2422 05 PVO SURIFIE IRT S, IR IE T2 254
5 (P <0.05) ;M4 TAGERHET M 2 ARBUFIIR I TR 25T
FE(P<0.05), H D 4 F Rl 35 (P <0.05) (B T A 41,
2 5dR HMLS BA B BT TR, Wak 9 &1 4.,

xR JEAWRMEREXRTERKI RS B 8B 4ERE T

BOE(% 5 xs)

415 0h 6h 24 h
A 11.87 £1.90 15.61 £2.28 16.23 +2.63
B4 26.01 £2.37 51.84 £4.62 53.25+4.38
CH 21.37 +2.34 39.01 +3. 18> 41.56 £3.20°
D4 18.69 =1.78¢ 26.65 £3.12% 28.88 +3.524¢

a:P<0.05,5 B.C 404 ;b:P <0.05,5 B 20 k4¢P <0.05,
5 A sk

-
".i.-‘n'gff B

A:A#4;B:B#n;C.C4;D:D2%

Wi

3.1 PVO #f A20 mRNA B & & 6 4 ik A= & 3L

X F RSk S SO T T A I (T ) B A BT
Z @ e, A R EE A E A E AR B
A AN FRE A0 3, 80 1 5 Mk ot 7 BEL T 19 B[] 3
HBR, PVO S350 T M IRT ML L& 2%, ¥ KN
AN B AR AR AR O L R A T
HZJE 6 h LI, Ja s & AEfF PR S 6 ~24 hy
5N PVO J5 AR L = 480, R R D) g 7 2]
S AR b 32 B, Sebi AR N I ATP =22k
VTR, B2 1 min ATP A2 082>, 15 min B
JEREE , B 12 30 min LRIRTE 25 & AR i AE . M S
fife = AL ) ATP R JER AR5t ATP (%) 45 40 B 135 slKe 45
ko Bl SR R JE e, 2R AR H AN W] 3 4 35405
LRI Ca®* HYTRAE VR i LAY 2k A ORI P
P98 T8 (1 (Bel-2  Bel-xl &) FMME 8 T & 11 ( Bax
A5 ) BYAEDGT H A8 T LS e H - I ), 3K R AR
A R T LA SR A RS Ak SR 2R | A i £
R C B, IS P TP AT 85 1 Caspase-3 , 54l
i RE g A 8 Y A

TEAMLPR T F v, — S8 B P ok T LAST
T-, Feln Bel-2 \Fas 4  7EWFSE LI T T # v , i
FEIESE, A20 KL 5 H =Y A20 5 1 RE g 1 £ Fh ik
BA SR T

ASLHHOREL E] O] &4~ B 41 PVO J5 M2 T
Bax J Caspase-3 2K [0 A, £ A G 45 B A1 A 2B
MR OARE 6 h A2 &g, 5 T AC LD
(P<0.05) , Hyi T i 25 o T HAMh 3 41(P <0.05),
H A20 mRNA FIEE ARG . MRS THEEM C
Jo D @ ¥n] L UL 3] A20 mRNA K H&E 1 Bel2 HH
25 (5 B 4l Hi, P <0.05) , 45 T3 i HMLS (1)
D 21 34 3 v T AR R LR MRS [R Y C 41 (P <
0.05), Ui HMLS 0] LIfZ#E OJ 4544 F PVO i fihf
A20 mRNA K HEE F Y & 3238, #F—25 Ll Bel2 | F
VA Bax 21, BH 1E PR W 28 8 17 £ O B 5 B0 Zhn
NN QN R I IR Ol =) 5 TR N
FLAMEIH T PA T Caspase-3 (1975 Ak, AT 5T
FHT-IER

ARG v b 7GRN R TTUR Y X W A
5 . o 5Bl

&

¢ ﬁ R A 1 e
2B AL e L85
. 0% EPC 09 PR So A
8t X

< . L)
P LR P £

Ry

B4 HHEEEEERRITERKARG 6 h ATFARYNE (TUNEL x200)
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3.2 MAPKs 25 %2 f &R ATEHRETRNT
A20 % BT 2m foL 69 4% 47

MAPKs i) JNK ERK F1 p38 3 Fft = %2 I % 24 7] fig
PN SRS R AT . AR
UESE , MAPKSs 15538 4% n] K 4l f S0 il 305 5 4 2 20 g
RGN I 76 4 A 92 s nE (20 i 34 L o34k
FAL AT i AR R B BB

JNK ERK ,p38 (1) 15 £k & 18 i HAS B 1) 9l iR 1k 52
B SE I G R EL AR A B, A ZH TR AR R, INK
ERK \p38 ¥4 WLBH 8 1% 1k, Wi 7E 32 2] PVO #1451 B 41
Al UL INK (R EH 2351k, {2 ERK \p38 YK WLAA B.i% 1k, #2
AN AT LA S0 INK AR 80E A5 7 i g -
LA THEER C.D 41 INK (76 16 2 &K T B 41, {H
HA ERK (198 3% 1k, p38 MG b AN B3, M4 7
HMLS /1 D 41, H ERK (76 4k 38 35 5 T 45 T LR Ak
F&ICUEVE Y C 4, 27 HMLS 3 35 3801% ERK 320 iT
AT o R IETRATT AT LA, 763X i # o, HMLS
X2 A R VE R AT e A 8 A20, #F— 253006
ERK F-# i INK i 3G bR SEE Y. FE bt #2 r, INK
TEIRAERE T AMAEIE T, i ERK J51L 5 Z AR, iT ARS Bt
P (HAT IR, R B, FRATT R W5 p38
B3, #m p38 Tl ERA S - 2 .
3.3 ZBEIRETHRZETEE ST MAPKs 98 %

KT 05 i, BT 22K
A2 Azt —RARRRAR R B R, FE
CD95 ( Fas) FIf R INSEH T Z AR T /-5, H A Caspase-
8 A A 55 1T 59— AR AR R AR AR A i T ik A%
FEALE Bel-2 FGRL 5L, Bel-2 Fl Bax 7R Y £ 5
ST AR TS R AT T, Bax AT US4
SRR BEHOIR , B AR C B, J5 & 7T UL e
T PATHE A Caspase-3, T 5 A AR IH T, A HF
FEARIE, PVO 51 A 40 i 8 T T BE A kiR ik e
U2 MAPKs {5 5 3@ 1, 7T LOK U8 115 S 158 45 4%
KA TR 3 iRt Fe . dEA Segh b, FoA T 4
P2 EI AR Z BRI T i AR A S B B 838, 45 R
N, PRS2 3] PVO S5 R 45 TR 1Y B AL R4S 7 ZLER AR
& ERUETERY C 4, INK JEALET, IR 51 Bax [y #ik 3
TR Bel-2 25 (A 2R IR /0, AP TR, MiAE 44 T
HMLS 7R D 41, INK 32 Z4il , ERK 761k, Gkt
SR A DRS4Sz s S, JR Tk b s 2ok 1A
oA RES S T iZad B2 IF T B2 MAPKs {5 5342811
WY, FISCHR] 14 - 16 i1 —2

FEARSZIR SRS 25T LR MRS ECIRCHE T8 X 40
HAERYAEH, (B LM N AR, 547
HMLS #7319 R FRAH L, FLRF 4B R 172 5 40 R AR . 3%
i SRMTZG T HMLS ¥ 1 AR RO 32 2 PVO i 4
) A AR AR SEA I PVO ST RTE A 475 , X4 3R
St HMLS XF PVO () FF40 i B S b/ F (E LR

PHERWIEA R, 5350, 18 Bax 2 H BYARZI o, AT
MR, A Bax A7 B F 0TI, ARA A E T %
A $R7RTE PVO SHER TN T b, al A 2l
FoH @RS, MAT K 2 ME ST, BRAHE
WIEARSD AL AR R AR I A T R & A
H BN AL AT, A 7 T 2E— P RS R

S Xk
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