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(FZE] HAY FETE SR 75T 20 (BMSCs ) X K BB AR ITFUIBR A AR AL ITF S RE 9 B 45 T, SR T RE R BIL
il Jitk  RAAAL TUNEL Western blot 5575345 I B AR VT BR B AR AR A5 R BRANTRT IS []  F4) 00355 B T e ZH 4
Ao HUSD R EUEBEARSN TR BMSCs, SlifL)5 GFP ARic, 5 3 AUMURG I f: e 2 A 240 Ma 8, 57 SD R B AR T DI BR 11 4
AR AERERY , 532 BMSCs 12 ( BMSCs SRR Tk i A ) FiAE BER /K 13 56 240 (45 Sk A= SR K T TR KT A T 25 R S DT BR
AR A AR ARG R RS K R SR D RE TP AR 2, TGF-BL K Bel-2 bax RXMHOL. &5 Ny &1
7% BMSCs JF 452 . BMSCs FES ARG R BIETRAR T A BEER K TE S 41, BMSCs JES IS 12,24 48 .72 h T ThAEW] 2 4
TABER AT ST AL, IR TR AR T AR B ER K TE AT 4. BMSCs TE 514 TCF-B1  bax /K-8 A4 BLER 7K i 5 41, Bel-2
B BRI &, J P bax R Bel-2 B BRI SR (P <0.05) 10 TGF-BL 124 .72 h TLRFEMEZES: . &5k
BMSCs BEi i B He ) i kit S AT e s AR AU BR B AR RS AR SRR i i D B , JE T BB A 32 1) Bel-2// bax {ELU /D T4
Ja T, nl el TOF-B1 JooC YAt A% o
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BMSCs implantation protects liver function in SD rats after extracorporeal hepatec-

tomy and orthotopic liver autotransplantation
Xu Tubing, Zhang Yujun, Tan Jiaxin, Liu Wei, Bie Ping (Institute of Hepatobiliary Surgery, Southwest Hospital, Third Military
Medical University, Chongqing, 400038, China)

[ Abstract ]| Objective  To determine the protective effect of bone marrow mesenchymal stem cells
(BMSCs) implantation in SD rats after extracorporeal hepatectomy and orthotopic liver autotransplantation.
Methods  SD rat BMSCS were isolated, cultivated and purified, and then labeled with green fluorescent
protein ( GFP) by lentivirus vector pLV. EX2d. P/hygro-EF1A > EmGFP. Then the cells at passage 3 to 5 was
adjusted into cell suspension of 2 x 10° cells/ml. A total of 70 SD rats were randomly divided into BMSCs group
(n=30), normal saline group (n =30) and sham operation group (n =10). The rats from the former 2 groups
received extracorporeal hepatectomy and orthotopic liver autotransplantation (left liver lobe was resected) , and
then the rats from BMSCs group were given BMSCs transplantation through portal vein, and those from normal
saline group were injected with normal saline. The rats wre sacrificed in 12, 24| 48, 72 and 168 h respectively.
Serum and liver tissue specimens were collected and tested by the biochemistry, TUNEL and Western blot
analysis for liver function, hepatocyte apoptosis and serum levels of TGF-B1, Bel-2, and bax. Results
BMSCs were successful cultured and identified. Compared with the normal saline group, BMSCs transplantation
resulted in a lower postoperative mortality, significantly better postoperative liver function in 12, 24, and 72 h,
and significantly decreased hepatocyte apoptosis. Expression of TGF-B1 at protein level was significantly
decreased in 24 h, but not in 24 and 72 h, while that of bax was significantly increased and that of Bel-2 was
significantly increased in all above 3 time points (P <0.05). Conclusion Portal vein implantation of BMSCs
improves postoperative liver function in SD rats after the extracorporeal hepatectomy and orthotopic liver auto-
transplantation, through influencing Becl-2/bax ratio to attenuate hepatocyte apoptosis, and possibly through
TGF-B 1 noncorrelation pathway.

[ Key words | extracorporeal hepatectomy; orthotopic liver autotransplantation; bone mesenchymal stem

cells; hepatocyte apoptosis
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JEFIFE Jiev e Dy 3l e i DL I 2 — , R EE LA RET
ARG AR AT B ity £ B iR
VIBR AR RS A R T IR RS A B AR R TT I IR AR ik
AL R ) — b T AR 7 2, Bt 2 SR A E A B
FEARE R A B T T A 000 A JIE A 61 P
JPIRE o X IR R DI BRXE BEARR  FEIHC W 2
YRJHT T BELVAIT 1T 3850 52 52 0 o8 3 453 1 5 AR oo T 2
I AE SOGEFAE P DR HES I 5 XEE LA DI B3R o, 00 PN D o B
FOMMAET o A4 T S A R A AR DU i 65 figp e R B =
ARG T D IRGUHR R 259 . TR B A-DIER B AR
FF R A TR AR I 30 S bR [ R LG Vi 9 b 1)
R BE PR UE R S B DI B , I/ AT B 1 sl S 1 F 5 E 4
LRI 2, D AR S5 B 1 A A R I RIFIE &
I, BRI BRI RS AR E RS 1 R B )
REwE v N B AR N R WAC TR . o T s s Ak
JHFEAEA S5 DD RE vty , TATEE S 1 R BB AR VI BR
H AR RS AR, i FZ BB R T AR 2, JFiE
TE AR Tk SR ) FE 5T 41l ( bone mesenchy-
mal stem cells, BMSCs ) 5% A= BEER 7K, W2 A J5 AS [] )
[F] s BMSCs 3458 , £ 2H K B ZhRE , 40 08 T4 0
7% TGF-1 Bel-2 bax HFik %10 .

1 HEE5E

1.1 SEshdh it dt

6 JElIEfERREAEPE SD KRR 80 H, At 180 ~220 ¢, =
ZEPE R A R B R B BT R AN R OF 9 BT S 5 Bl A bl 4 R
TUNEL &3 & F Roche /3 7], BMSCs 5843 5% 3L T Cyagen
Ni), TGF-B1  Bel-2 \bax A&k F Santa cruz /3],
1.2 BMSCs % & s Ao 5 thshag

HUEBLFALZE SD KB 10 2, SR PO A g & Ak & &
i, R ARG R RS BMSCs ™24 ~36 h F I,
7~10 d L2510, LG 2 ~3 d B, 2 20l AL AL 523
AL Al Ak, A T 20 18 0 B 38 Bk pLV. EX2d. P/hygro-
EF1A > EmGFP, i 2 548 Bl BokL 4% 4 293 1T 405 40 it | ji ik
FOCTHROE TN R R Y 0k, ARG R GFP BED A 12 %
B, JTE LY BMSCs, il il i tb 240159 3 ik G A 9O E
H (GFP) () BMSCs, WiEE BMSCs IEZS AZAL GRS , @
b AN A5 R X BMSCs AT R B ML E, B3 ~5 X
BMSCs 4 it il LB B A5 FH (2 x 10°/ml)
1.3 SD X & R ik A RAF A A

70 R 6 figry Mt SD B, FEALECT 221243 it BMSCs 7§
S (n=30) AEEERKEFH (n=30) BF R4 (n=10),
BRI TAR  RBURET 12 h 288, 4 h oK, 28k JREHZE S

JERTEE B ERERRIE T ) 11, S5 5], B R e A 5 | U = 7
Oy BEFRIER W AT R O E S W AR T Rk A B
Ji# K ,9-0 prolene ZkZ5+LITF A shibk , @ A 5 N E 1 S48
FRREIRE , FEAM U TRk, Sk 8 JFF b s ik BT T I
M0 e BT RIS (TR U6 1155 BELIBT BsF 18] ) B I8 1 i
FRIK TR R T K RSB BRATIE 5 4 °C ZLERAN MRS
T, TR 15 ml/h SEA 4 C Aok I, W ) s VDB JFF 22 0 (24
30% {RF) , i 8 min, ¥ 70% HFMEBEAAE A R , B 0E
9-0 prolene £k S48 4 I b F Ik I 1Rk , S8 58 5 A8 T Wi Ak
I & 45 HETC I (25 SR BELIT I 18], SF- 224 26 min) |, 4k 220 &
JEF R s ek, RS Sz R s e i p AR 4G A TC T sl s o
JERETCHI 5 e . BMSCs {441 T4 L BB R 5 F 1)
KT A2 A8 (7 BMSCs 2 x 10°, A FER /KA 86 ) 1 ml, /=
R 7RV S 2 UG A T Tk A 1 ml AR AR K AT AR AN
{UATTF M B IEIR A FAR . B g /T ARG 12.24 48 .72
168 h AbBE K BRI B BUFFIE B bR AR A7 28— 25 525
1.4 KJ5 BMSCs EIFH R R X H L Fh e Haafe
A & TGF-B1 Bel-2 \bax Western blot 4]

I BMSCs {4141 KR EAJG 12,24 .48 72,168 h T2 214
VKRV R, BT 06 R4 N W BMSCs 72 JHF A UKAoL,
A K20 168 h AR . ol PO R S B A e R H s A f St
FFIFThfEAs I ( TBIL ALT ,AST .Alb) , % ROCHE TUENL iz
VLI XA G 12,24 48 72168 h K 4121347 TUNEL
YR IR T, B S5 5 A 4 M A b 3 BR85S 4
W, FEARE BT AL 4 SR, 4 A ORI T AR B (AL
AT = JAT- A8 (AT A0S + IE# 40080 . TGF-B1 Bel-2,
bax 1) 363A5% il Western blot 3 : 44 40 i . 25 (1 SR O TL AR B
MM, 10 wl 117 SDS-PAGE HLIK 432, 4% & NC Ji,
TBST Hif vk 1 min J5 3P 3E8, A 1: 300 # B¢ (1 — Pk &
1.5 h, TBST ¥ 3 ¥, N A 1:5 000 F# B9 403 1.5 h, TBST
b4 W AR R B B . MR T, AR5 T UVP
BEE R AL ] 2R 5 Labworks4. 6 #5304 18 25715 16 I BE (R
1.5 %itFEaH

SR SPSS 18.0 Gei i, A 25 Hif 1] £ 41 18] 1 2 g b #%
SR 25001, 761 SNK 75 M50W5 9 EL 455 9 136, Western blot
TRBE ST 38R F 5 25 59 #1 B SNK K56

2 HR

2.1 BMSCs Rk 9M3z 5 B K7

GFP B BMSCs 3537 KA 4r KRB, IR FREU N, #
HUR , FARBGTHRE J1 58, B RS T ) 48 h, W 1% AR BT
WA BT R A R . A5 1.3.5 ARAMIERN 12 h g
T BEZSAE 90% LA I UKz BMSCs 33k CD44 99.83% , %
75 CD29 99.88% , A% ik CD34,
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A:24 h;B: 72 h;C: 168 h
E1 BMSCs iEgf N SD KR IE#KEAERESUNE (RKELZME x100)

e
Q.#

A AR EKIESG 12 h;B:BMSCs i4)5 12 h;C:BMSCs 2445 72 h; D AR & /RIZHE T2 h
H2 TUNEL 52 BXRARFEMESFAATER 3R <40)

2.2 RJ5RFE % BMSCs £2FF Ik b & ik 0L BT
Iy fE A

F AR BRI R TR F AR, RJG K BAFTGH BMSCs i
4(28/30) & TAE B ALK VR 541 (24/30) o 433 T AR 12,
24 48 .72 168 h 4bFE K B, B0 B4 4 S L33 , IO 43 41 4k
Vi) R AE 58 6 MO R R (81 1), BMSCs B4R G 12,
72 h W] L GFP BP0, H A H KE 4 B ] A8 fb A B, R 5
168 h GFP B 2 ff3 1 52 1 S, g AR 07 435 4. 22
RIGITERFIBE . AR K ALT  AST 3 8 7,
ARJG 12,24 48 .72 h, BMSCs 1 5 4134 ] A% T4 £k 7Kk v 4
(P <0.05) . AJS 48.72 h BMSCs E S 58 T AR 4T .
FMEZE S, fER BMSCs 41 K BRI DI RE WK Z g I i the R
TBIL Alb 7 BMSCs 1 5 241 5 A= B 45 /K 1 5 20 6 0 35 0 25 5
(P>0.05), W1 ~4,

®1 BFAXRARMERAERESEKFLE(IU/L, n=6, xxs)

2151 12 h 24 h 48 h 72 h 168 h

BMSCs {F:52H 220.0£26.8 149.5+35.1 45.8+11.4 28.5+3.1 10.3+6.3
HFIERIKIESTAL 324.8 £25.39183.7 +24.6° 103.0 £26.7¢ 40.7 £7.6%  33.0+5.1
BFAN 29.5+3.5° 29.0+2.8* 29.0+1.4 26.5+2.1 28.5x2.1

a:P <0.05,5 BMSCs 2440 k3%

®2 BAXBRARNESSEERBEAELR(U/L, n=6, 3 xs)

215 12h 24 h 48 h 72h 168 h

BMSCs 4§41 524.5+84.7 432.2£50.3 161.5+23.0 70.8+13.9 58.2+11.7
AEREER K2 728.0 £139.12 528.8 £50.22 275.2 +51.9* 97.8 £14.7* 73.0£8.6
BFAA

188.5+14.9* 139.5+0.7* 135.0+19.8 103.5+5.0  65.5+14.9

a:P <0.05,5 BMSCs 2440 k3%

*3 BAXBAEMESBELEAKRFELE(wmol/L, n=6, x*s)

415 12h 24 h 48 h 72 h 168 h
BMSCs 4 3.1+0.7  2.8+0.6  2.8+0.7 2.5+0.9 2.6+0.8
AEFREK I 3.1+0.9  3.3+0.8  3.2:0.6 2.8+0.3  3.0+0.5

BFARA 2.6+0.2  3.0x0.3 3.2:1.1 3.4x1.0 3.8=0.1

F4 BAXBARHBESEES(AD) KFELLR (gL, n=6, x£5)

21 5] 12 h 24 h 48 h 72 h 168 h

BMSCs JESF4] 22.0+1.5 18.5£0.5 22.5%1.3 24.7+0.5 24.6+1.3
FEFRER KA 19.4£2.8 18.6+2.4 21.6+1.7 23.1=x1.1 23.80.5

RFARH 24.1+0.1 24.6+0.1* 27.6+4.4* 24.5+0.3 24.6+0.1

a:P <0.05,%5 BMSCs 44145

2.3 Rghampmciil

BMSCs {4 S5 41 %5 A= 1R /K 3 55 20 T 200 e T 1)l g 20> ( &
2) o ARJF12.72.168 h,BMSCs E 44 A T-H5 5043 5120 0. 31 =
0.018.0.15 £0.011.0. 044 + 0. 014 , A Ik 7K 15 3t 41 Y T~ 45 5%
A5k 0.44 £0.034 0. 23 £0. 021 .,0. 060 +0.029,2 a1 &
FMZES(P<0.05),
2.4 KJEARRAE & TGF-B1,Bel-2 .bax Western blot

&R o7

Bel-2 7E BMSCs {3 i 2H 4% B[] s 440 Job 25 e T A S /K V5
(P <0.05),bax W g F L F ALK FEHH (P <0.05),
TGF-B1 7£ 2472 168 h BT AEFRER K IRZH {H 24 72 h L&
FEMEF(P>0.05) 76 168 h A M2 7 (P <0.05,/83)
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1: A 223 ST 24 2 A 28 K2 4340 72 hy3 . A 32 K E S
28168 h;4 . BMSCs i 4+40 24 h;5.BMSCs 2 428 72 h;6: BMSCs i
S48 168 h;A: Western blot #4;B: ¥ 254 a:P<0.05,5 4%
22 3 R E A xR B ] Pl AR

B3 AREAREAESR&EN TGF-B1 Bel-2 bax & HKF

AEXF

3 itig

BSIRITFUIER A AT AR 2 TR DI R AT
FEABEA 18— b0 T JTF R 9 S50 5 Jf e B 1 2 AR 7
K RIERCHFRE AL TR
(T , B LT AR DT R IR, i 22, HLE 2 ) & 0
TR Kk R o ImIREE R B, 17 A UIER BRI
R AR T 250 T I TS O BT S e sl , RV
SREUT AR R (A4 °C UW B0 %) A ik dk
IR RE T e A J7 2k B AR IS I Eh RE, I n]
REAYHL o

BMSCs J&: 115 i 70 15t ok i AR it i+ 4, w2
R4S Tl RS A2 16 A0, Oh 25770 Ji 3y M 75k S 1
BMSCs i 5 A P AUAE AN . T VL4 T 2004 47
B b 7 R P9 oK BMSCs 75 3 Ok iF 40 M A 40
BMSCs A 73— LM [N 1, 36 2ok -5 S 200 M A i i 7=
H IR . NS E A VFZ TN  BMSCs 1] LA
PR O LB 2 PR I P T 40, X T IR A A —
FENE L AEHAE HIBLHI R A . FRATTR Al BMSCs i
TR ACE Tt BMSCs Xt T B (R B Bk A 74 F
MR KB IRER S A RIE . BAIFUIER A 1R
IR AERRRY B S T3 R B Ry U R B e TP A
REBFFEBIT, b X0 SCIH % 58 B, B AR AL T 74 e e
e T REL AR A I R A7 85 4R JEF DD Bk 1) 56 B o 7, 22 DI BR:
30% JFHE S K A B [ A2, A ] — 2HL N B £
TR T A BIFTE R AR 221 ik T 5 BMSCs

Ji ARG R BRAE I 285 R K S 4 /51 (93. 3% ws
80.0% ) , ALK A& BUA J5 BMSCs 7541 K Bl ALT
AST 7£ 12 24 48 72 h B @ 4F FA K E 4 (P <
0.05) , 478 BMSCs A7 B ek 36 K LAY AT 2 B, [+ i
BMSCs 114120 K Bl ALT (AST 7£ 48 .72 h 5 F A4
To M 2% 5, 2 7R BMSCs A BL 4T (4 JIF T 1k & g
71 AH 168 h WiZH K BUFZhRETC i 1k 25 5, 4/ K
BRAS B R A PP A SRS RE ), SRS 3 d S By
16 BB 00 11 O BN A] Ao

SEMTIRER R RIR 2, Horh FARIT B i FE
VEAOU JEE AR REL LA R 8 e JHEI S5 0 440 3 S D) B 5
WO I AL S RE Y 25 W AR 22, (H 245 W) 1 1 75 S di it
JHE R e f A, B e 1 FFRE A £ 40, BMSCs 2
RAFHY T REGE T DI RE Y B £ 2 —, BB B RETE IR N
LA B € 101 43 Ak R A0 M, B 4 SRR T IR Y 2D
RE' 055 BMSCs RE5 T 40 i 1 B B 1) B2 1 T 7=
e — B DR 1P T A T 3 A A S
PR BN B T LT 4R o T I R AS [ A ) A,
GFP BHPE 40 i A2 I A8 A 1 00 % B, GFP BEA: 240 i
£ 168 h ] WAL (H 12 ~72 h AE5E D 4R
BMSCs ] RE 38 52 7 o6 — 26 200 o DX -, e 722 JHF 0 N 25
555 8 JFF 200 REER A T A s s T 03 2 i o

I RTAIFZS A A /0 4 M T il e 36 AT o e
A0 JHF PR St ot P08 3 40 40 v, 200 B 0 1 5 IR B A [
IHAATE , HANM N T30 B8 — @ R b S W 4 B SR E
JHF 4 L 1 230 T o (] I R A T 20 L R B, AT
FIF AN S, A Foh e g et S R B,
EIARIFOIER B REAR T A A0 aT ol 20 B ) T Ry
TR Sy he v A R, AT TN R 14 BMSCs fiE
R BB AR B AR IF RS A T AR A AR BF DI RE,
F /RSl D A TR RS . D
Western blot 50 Bel-2 . bax %& B, BMSCs 1 420 5 4
HER KIS 20 Bel-2 \bax ik 2 57, F 3 Bel-2/bax
{HAE BMSCs {414 v @ % BT, 1 Bel-2/bax {E 2 5
LA T B R SR, BMSCs HofROR
Tk B TS o 4 L PR - S50 200 A A 4 L BT 7P 1 el
AR5 Bel-2/bax {6 H BB A 7 Bk — B WF IR S
TEIFAH L TGF-B1 & dn B R £F b A K A -,
[e Pk (R 32 AP A M T A R M s
THRAEA £ 2%, Hoh TGF-B1/SMAD il #% 2 fix # L
AR JRATHE K BB R T BR T AR J5 4 BMSCs
T 5 AR FREL K I 52 Bel-2 5 bax 47 Western blot
30T, & B BMSCs 41 JIT 400 Jfd 4 7= 9 /b il RE 5 Bel-2/
bax (B3 A7 5, BMSCs B % F 4 B[] #5818 222
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Bel-2/bax (MM IIRE. WFFE & BUE N EliF 51
TGF-B1 1t BMSCs {51415 4= BER /K S 21 24 72 h
Jo R TR, U 168 h A B F R, B TCF-B1 lfE
55 Bel-2/bax {H AL I VIR S , sk oAt -1k
HEHGIR. R 298, FATH 2 — 22K
TGF-BRI\TGF-BRIL Je HABA S T-A TC25 5+, LI W
BMSCs H M i ] i 427 W Bel-2/bax (& M il T
M T, B T S RE

B2, AT I 5 B W S AL R AT SIS T
BMSCs HE% st B M T AR K ARG TP 8E, fe w R
JE AT AR, AT e S AE TCF-B1 AH 56 1 18 18 52 i
Bel-2/bax {i, M si /D T2 T, st A5 TS0 RE
il RS UIER A RS T AR AT TR h 7 4R
PR S0

SE k-

[1] Zhong JH, MaL, Wu L C, et al. Adoptive immunotherapy for postop-
erative hepatocellular carcinoma; a systematic review [ J]. Int J Clin
Pract, 2012, 66(1) : 21 -27.

[2] Fujiki M, Aucejo F, Kim R. General overview of neo-adjuvant therapy
for hepatocellular carcinoma before liver transplantation; necessity or
option? [J]. Liver Int, 2011, 31(8): 1081 —1089.

[3] Zhang H, Chen Z, Bie P, et al. Bone marrow-derived mesenchymal
stem cells as immunosuppressants in liver transplantation: a review of
current data[ J]. Transfus Med Rev, 2012, 26(2); 129 - 141.

[4] BES, SRR, BUEIH, 5. KRS BER T T MRS IR 4%
PERIPEAL BAE e ] 88 =22 B s 2A i, 2010, 32(20) ¢
2163 -2167.

[5] Hemming A W, Cattral M S. Ex vivo liver resection with replacement of
the inferior vena cava and hepatic vein replacement by transposition of
the portal vein[ J]. J Am Coll Surg, 1999, 189(5) : 523 - 526.

[6] Sugimachi K, Shirabe K, Taketomi A, et al. Extracorporeal hepatic
resection for advanced liver cancer[ J]. Gan To Kagaku Ryoho,2010,
37(3): 399 -401.

[7] Sugimachi K, Shirabe K, Taketomi A, et al. Successful curative extra-
corporeal hepatic resection for far-advanced hepatocellular carcinoma in
an adolescent patient[ J]. Liver Transpl . (2010) ,16(5) ; 685 —687.

[8] Oh S H, Miyazaki M, Kouchi H, et al. Hepatocyte growth factor in-
duces differentiation of adult rat bone marrow cells into a hepatocyte
lineage in vitro[ J]. Biochem Biophys Res Commun, 2000, 279(2) .
500 -504.

[9] Schwartz R E, Reyes M, Koodie L, et al. Multipotent adult progenitor
cells from bone marrow differentiate into functional hepatocyte-like cells
[J].J Clin Invest, 2002, 109(10) ; 1291 -1302.

[10] JHBIL, BhARF, B, &5, A R B U5 5 ol 140

AT AR A R SEBR B EL T AP 24, 2004, 12(12) .
730 -733.

[11]

[12]

[13]

[14]

[15]

[17]

[18]

[20]

[21]

[22]

[23]

[24]

[25]

XISC, TREFR, RIIm, & BERIFIBRBEE B TR KR
BRI ESL L] NP BERR R4, 2011, 42(9) : 703 -705.
Chen S, Xu L, Lin N, et al. Activation of Notchl signaling by mar-
row-derived mesenchymal stem cells through cell-cell contact inhibits
proliferation of hepatic stellate cells[ J]. Life Sci, 2011, 89(25/26) :
975 -981.
Chivu M, Dima S O, Stancu C 1, et al. In vitro hepatic differentiation
of human bone marrow mesenchymal stem cells under differential ex-
posure to liver-specific factors[ J]. Transl Res,2009,154(3) ; 122 -
132.
Chen Y, Xiang L X, Shao J Z, et al. Recruitment of endogenous bone
marrow mesenchymal stem cells towards injured liver[ J]. J Cell Mol
Med, 2010,14(6B) : 1494 - 1508.
Mouiseddine M, Francois S, Souidi M, et al. Intravenous human
mesenchymal stem cells transplantation in NOD/SCID mice preserve
liver integrity of irradiation damage[J]. Methods Mol Bio, 2012,
826 179 - 188.
Zhao W, LiJJ, Cao DY, et al. Intravenous injection of mesenchymal
stem cells is effective in treating liver fibrosis[ J]. World J Gastroen-
terol, 2012, 18(10) ; 1048 — 1058.
Kosai K, Matsumoto K, Funakoshi H, et al. Hepatocyte growth factor
prevents endotoxin-induced lethal hepatic failure in mice[ J]. Hepa-
tology, 1999, 30(1) . 151 - 159.
Yin X M. The dynamic duo of apoptosis and necrosis in liver injury
and liver carcinogenesis| J]. Gastroenterology, 2011, 141(6) ; 1969 —
1972.
Chattopadhyay P, Chaudhury P, Wahi A K. Bcl-2 expression alters
the mitochondrial tri carboxyl Acid pathway in hepatic ischemic and
reperfusion induced necrosis and apoptosis in rat liver[ J]. Indian J
Pharm Sci, 2010, 72(4) ; 437 —441.
Zhou C, Li X, Du W, et al. Antitumor effects of ginkgolic acid in
human cancer cell occur via cell cycle arrest and decrease the Bel-2/
Bax ratio to induce apoptosis[ J]. Chemotherapy, 2010, 56(5); 393
—-402.
Zhang G, Oldroyd S D, Huang L H, et al. Role of apoptosis and Bel-2/
Bax in the development of tubulointerstitial fibrosis during experimental
obstructive nephropathy[J ]. Exp Nephrol, 2001, 9(2): 71 —80.
Karamanolis D G, Kyrlagkitsis I, Konstantinou K, et al. The Bel -
2/Bax system and apoptosis in ulcerative colitis[ J]. Hepatogastroen-
terology , 2007, 54(76) : 1085 - 1088.
Sola S, Amaral J D, Castro R E, et al. Nuclear translocation of UD-
CA by the glucocorticoid receptor is required to reduce TGF-betal -in-
duced apoptosis in rat hepatocytes[ J]. Hepatology, 2005, 42 (4) .
925 -934.
Cain K, Freathy C. Liver toxicity and apoptosis; role of TGF-betal ,
cytochrome ¢ and the apoptosome[ J]. Toxicol Lett, 2001, 20(1/3) .
307 -315.
EAE, B, TR, % TCF-gl S BUF 4 MIE (5 5 4%
ST ] PR ALAMRESR A, 2004, 3(6) : 439 —442.
(1¥#5:2012-01-07 ; f&[E] :2012-02-28 )

(%% K %)



