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Combination of mesenchymal stem cells and promoting
hepatocyte growth factor for the treatment
of acute liver failure in rats
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[Abstract] Objective To explore the feasibility of combination treatment acute liver failure (ALF) rats with bone marrow
mesenchymal stem cells (MSCs) and promoting hepatocyte growth factor (pHGF). Methods After preparation of ALF
models, 37 SD rats were randomly divided into 4 groups: CCl, group (group A, n=9), CCl,/MSCs group (group B, n=
9), CCl,/pHGF group (group C, n=9) and CCl,/pHGF-+MSCs group (group D, n=10). MSCs had been infected with
hrGFP-lentivius, in order to trace the transplantation of MSCs into liver. Rats of groups C and D were injected pHGF when
given CCl,. Rats of groups B and D were injected hrGFP-MSCs suspension into liver within 12 h of modeling. Serum ALT
level 24 h, 72 h and 7 days after modeling, as well as IL.-6, I1.-10, TNF-« level at 72 h after modeling were detected. HE
staining of liver tissue at 24 h after modeling and PCNA staining at 72 h were observed. The distribution of hrGFP-MSCs
in the injection site of liver tissue were observed with cryosections, while the quantity of hrGFP gene in the non-injection of
liver tissue were measured by RT-PCR at 72h. Results Combination of MSCs and pHGF therapy of ALF rats inhibited
ALT levels, down-regulated 1L-6, 1L.-10 and TNF-« inflammation factor, improved liver injury and enhanced liver regener-
ation. There was a lot of transplanted cells in the injection site, while no specific fluorescence-positive cells were observed
in non-injection site of liver tissue in group B and D at 72 h. However, the quantity of hrGFP gene was detected by RT-
PCR in non-injection site of liver tissue. Conclusion Combination therapy of MSCs and pHGF for ALF rats is more effec-
tive than MSCs or pHGF alone, for pHGF may increase the quantity of transplanted MSCs into ALF rat liver.
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X C.D KB T CCL , MBS pHGE; B4R D 4l A% 12 h J5 I W IE ST hrGFP-MSCs B . % 4% 41 K B4 5l 7
WG 24 h.72 h7 KA i i 8 2 R 7% AR (ALT) K #5855 72 h A i3 TL-6 . IL-10, TNF-o 4 %E B F 7K -, dE 4
J& 24 h BUF 237 HE B0 354K 72 h 4T PCNA S 41 Ak e ke I 40 J 3 5 16 00 . 3RS 72 h J5 B 30 6 40 4
VKR O] i MEERL A hrGFP-MSCs JHF A 4313 1 B0 o 0 Sl 2 55 38 52 i 20 SRR AT 92 92O 5 & RT-PCR £l hrGFP JE %
., R ARV ALF KEAME M ALT K FREAK, IL-6 . 1L-10 , TNF-a 48 5E B 7 7K 5 38, JFF I 5 B0 49 20 2 450 3 ok
O AP A R . S 72 hoB S D 4 AL 0N AT WS A B hrGFP-MSCs., JF 1 5 38 407 1 20 21 K UL
hrGFP %¢ 6 B4 41 M, {5 92 B 5% 0 28 5 RT-PCR $ AR AT 72 9E [ 56 #8074V K ) hrGFP 21, H D A& 8% T B
4. &% pHGF 5 MSCs BEAI6IT KB ALF 47 308 T MSCs 2t pHGF B3lI6 7, 7T 6 5 pHGF i {f H AT P9 4

MSCs H £ %,

(R SBIA ] 1 8 90 7E 1 40 B 5 2 T o o R 0 A 3R 5 T P2

(hEH%ES] R332 [XEERIEAG] A

2 M= Cacute liver failure, ALF) 2 RKIA
I B R, HC TR AR 2 T U 09 PN A 0 A M IR
A B i) R e S B i R AW 3 O S =1
TRAD S A A0 L PR B0 T 46 o T R A0 i R
PHOTE 20 M P A 2R YT ALF (G, (RSP SE 50 © UFE 52
& 8 8] 78 BT T 40 i (mesenchymal stem cells, MSCs)
RE A T 4 At 1 5, O 400 ot HL R Tt ok g R
P05 S AR S 97 BOT A W AT RE S5 MSCs 1EIT
80 1 2 A AT R AR B E T L DA T AN BB A 8 A 55
SR IR R AL T RE A OGS, R A A KR
(promoting hepatocyte growth factor, pHGF) ] Ll Fa
SE 5005 T A0 2 0 IR E L O A T A0 U A
A STEG AR TR 4 B MSCs Ml pHGF 697 KBl ALF
AT
1 #MREFE
L1 sy S5er WSO SD R 48 H.7
~8 JAlWS PR T i 200~ 250 g {2 T4 Az K K pH-
GF;Gibco DMEM-LG ;3% #i s PAA Jif 4 IfiL % ; Ho-
echst 33258 ( Molecular probe); DAKO /) B it PC-
NA; KR IL-6,1L-10, TNF-a ELISA & 7 & ik 1 %
A YR B RN 7)) s Trizol (invitrogen) ; First Strand
c¢DNA Synthesis Kit(GeneCopoeia) ; 2xAllinOne™ Q-
PCRMix(GeneCopoeia) ,
1.2 ik
1.2.1 SEgesrdl % 48 HORBUBEML A emidl . 1 4,
26 H TS CCL o T4 22 5, Rl id i 4 CCL #1 pH-
GF, @12 h g [ 448 HREAET:, I 4 3 4R Rt
T f LA 18 RAF i K CCL (9 HL A 4D
FICCL/MSCs(9 HL.B 4 6 1141 19 HUAF s KB4
i CCL,/pHGF 41(9 H,C 4) F1 CCl,/pHGF+MSCs
HAao H,.D4D), BAHAM 12 h iy A4 3 H KL
T-,BAH 1 HREAT,CHMDAHIIT,

[XEHS]
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1.2.2 ZhRemigsy B il i Wk B2 o 500 ml/L (1)
CCl, FOAHE IR AW LA 0. 3 ml/100 g M 447 1 5
T S ) 3 2R S A KBRS AR

1.2.3 pHGF 4t MMM 45 T KB CCL 1Y [H]
b, 11408 I 1 5 pHGFE {51 50 mg/kg (R Jfi &, [
VRS R AE AR K . R 12 h R T A A .
FER ARG THIRTF 1.0 cm #48] 1.5 cm. &I A
M, A8 25 A BF N TE ST 55X 10°/100 pl 9 hrGFP-MSCs
B (B.D 41) st R A R K (ALC 4D, F5 4
2 min, 56 56 J5 76 T 507 FH B R il 4 38 1k o
1.2.4 MSCs ®IHFWN/REE  RHREEFIER MSCs, 1
WILAHE herGFP B 0992 9 75 i 2 & e UE7T-13 24
il #% ( hrGFP-MSCs)'', hrGFP FH £ % ik &K ik
99.21%,

1. 2.5 I i i 20 R0 2 E IR - KO BF #5235 K BRUIF
UIReFI R Gk RAE SN, FEEHRE 24 h.72 h Jo 7 R4
AL FE R A F 2 HORE, T B i ok SR it A6 0 % 2
il 7K 5 ¥ A5 72 h R L3 116 . 1L-10, TNF-a R JiE
57K

1.2.6 ZHEURHEEF PCNA g 414k v 37 4y 5236 K
FRUTF 20 245 05 A B RN T 20 16 5 154 24 h Js, U1K
st AN N i R A A s G L - 9 /o e Sl i e
24 ho M YR A7 HE Yefa, @A 72 h BUIF4A
21,0 F PONA s di bR SRR RE Y, TOLH
TS L PEE A A% S B e £ BEBK U R R 5 AR BT
(X 200) » THECHLEF P9 T A 440 1 0 BH 14 34 B 4 f L o F
PCNA BH M 40 i 22 CRIFT 20 i 386 58 %) = S ¥ BH 4 e
0 200 Jf A% 55/ BT A 2 B A% B < 100 %6

1.2.7 872 h J5 LU AL 8LK IR U R A0S e 28 0
# RT-PCR M2 Kl hrGFP %4 9% 3 14 LA B hrGFP
FERFRIE  HCAE A JHE 3 S B A2 R0 AR 1 S 38 AL T 4 21
PSR KR R B3 A2 B A hr GFP-MSCs iT 1N 43 #ii
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0L, SIS % B RT-PCR K I JE v 5 38 057 J7F 20
21N hrGFP N & & hrGFP L 51 ¥ F 41 5~
CGAGGACATCAGCGACTT-3, F#Es| ¥ ¢ 4.5~
GCGGCCCTTGTACTCC-3", P2 ¥ K J& N 154 bp; -
actin E#E5I M F 5. 5-ATCGTCCACCGCAAATG-
3, P81 ¥ 5 % 5-CTGCTGTCACCTTCACCGT-
WK E N 194 bp, FH hrGFP-MSCs 40 g 47 B jg
W BE IS HL UK 30 UE hrGEP 514 . DA Trizol #2HU A B,
D 2 K BUAR M 5350 07 IF 41 21/ RNAL SR FH 4 Bl vk
(SYBR Green [ )#E47 M XF & & 43 #7 , #2 B AACt i
Bkt 28, RO 280 FAE Pk 95°C 10 min; 48 P
95°C 15 s,iBk 55°C 15 5,40 NMEI FEAH 72°C 15 s,
i) E B PCR SE 90 545 %048 75 11 hrGFP i B-actin
PR i 2. b, ACH= FEI AR Y B B 3R N
(hrGFP)Y Y Ct P ¥l — R AR A B N Z B2 (Brac-
tin) B Ct FEH{E ; AACt1 = ACt(D ) — ACt(A 4),

(3A]

1 24 h ALF K RUBFAH LU0 72 (HE. X 200)
JERE 72 h BFZH20 PCNA S 246 2 €5, (200 X))

B 1
B 2

3 @ 72 h CCL/pHGF+MSCs 20 7 5 3 A7 4L 2Lk VR U0 - hrGFP 28 6 R (X 40)

J hrGFP %56 Hoechst e (@ [ & — 2 fl & K

Bl

AACt2= ACt (B 41) — hrGFPACt (A 41), AACt3
ACt(D 41) —hrGFPACt(B 41), MR F£ikRE F=
ZfAACtO

1.3 Seit2# b f# /1 SPSS 13.0 Gi it 4k F 4. LU
PAR R T 58 & LSD.,S-N-K . Dunnetts T3 ¥ 5 [t
B YR S REAS o K B L B 21 34 %, P<C0. 05
hESRHGHITHE X,

2 g3

2.1 I ALT  #AE 24.72 h,D 4117 ALT /KF
(403. 20+ 80. 56 H1 239.25 + 84.4) /3 HI{E T A 4
(754. 00165. 46 1 530. 67494. 77) B 41 (694. 67 +
109. 74 F0 456. 33+90. 01) A1 C £H (549. 20+59. 47 F0
362.00£46.02), Z R B A G iT2# 2 L (P $#<0.05),
AL 7 RIMTE ALT K A 44121, 50444, 55) B 41
(87.33418.90).C #H (52. 334+12. 86) .D £H (43. 00+
9.17) WP Lb 3 22 I T Ge 127 2 L (P 152>0. 05),

(3C)

A.CCly #H; B. CClL,/MSCs 4 ; C. CClLy/pHGF 4 ; D. CCl, /pHGF+ MSCs 4
A. CCly #; B. CClLi/MSCs 4 ; C. CCli/pHGF 4 ;D. CCl/pHGF+MSCs £

A. B HERT 40 hrGFP ¢ 6 s B~D. FFA 210k % 1)
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2.2 TEML72 h i TNF-a 1L-6 1 1L-10 D 4 1L 35
TNF-a(41. 44+7. 3K T A 41(92.90+4.56) .B 4
(65.98+5.79) Fl C 4 (54.04+8.97);1L-6 /K. C
ZH(69.35411.26) Fl D £ (62. 65+ 14. 78K T A 4
(108.48410.10) F1 B 41 (80.57 £13.37); 1L.-10 /K
LA 17150147, 7T T B 4H(94. 374114, 43)
CH(71.91+14.48) . D 4 (75.90+14.78), DA 1%
SAE G FE L (P ¥<C0.05),
2.3 ML 24 h LS e Tk A R 4 A SR B 3 R
AHSBHSCH>D AW D,
2.4 ¥ERL 72 h fF4H 2 PCNA 4 41 4k 7R 45 41T 40
Mot 5 % D 2 (23. 26 % +1.53%) >C 4 (14. 47 % +
2.47%) B (11.62% £1.25%) > A 4 (4.31% +
1.81060) . R A G X (P ¥<C0. 05,8 2),
2.5 DU B4 7E G H AL 24 2Lk R B0 v ¥ T
FEAH hrGFP-MSCs 20 il . JF 1 59 38 A7 JHF 20 22K WL W affy
hrGFP 2 G BHME AN M (1 3) . 2R %6 ) & it PCR 15
t hrGFP 3 R AH X 2 & 25 B AACtL. AACt2 Al
AACt3, 4 5 A — 5.89, — 4.59 Fl — 1.30, 2724
2 ALCER] 2 AL NIk 60, 11,24, 42 F1 2. 50, AHXT
T A4,D 4 .B 4 hrGFP 2 mRNA 4 35 7 542
2y 60. 11 F1 24. 42 %, H D25 B 2.5 1%,
3 itig

pHGF J& MFLAE B 6 i JJE b 32 B stk i /oy + 2
BRZETE PR 5T, %5 CCLy 755 09 JFF 4 B 43 3 A 3 DR 4P
YEFS), & B B pHGE AT 5 35 40 f Bt E AL fiE 11,
T 90 ) 240 B 3 T R AES AR S B A 72 h ST
POt it RT-PCR 45 5 /R I 9 Ak i 435 67 CCL/
MSCs—+pHGF 41 hrGFP # A mRNA SR 25
T CCl,/MSCs 41, % pHGF nJ ffi ALF K AR 7
WER MSCs ¥ £ . X785 pHGF Xf MSCs A #
FEAE A 5% pHGF i MSCs“ {58 83 16 11 13 41 21 )= 3
1M R AEAE R o 7] B MSCs 1=, i f#f MSCs 1)
BAEAEE R T8 . hrGFP-MSCs AN W5 . o] 38 i
UKD g hrGFP 2868 1ok 7 B MSCs 7E N
(R 5 J& 3 AT 1% . 348 AT 58 2o 52 B 28O % #t RT-PCR
Rl heGFP JE K & i, (A S5 DL vk VR D) 7 B UL
%% hrGFP ¢ 0t, H A8/ B v 9T 3 7 K 2 R E W
MSCs, JE 1 55307 A W B hrGFP 98568 . X 7] g
5 GFP 9O HE AR PEA ¢ GFP 8 11 R Al % 1 43
T AE YD R al 8 A 18 0T TT BE U 20 M e e L 51
GFP #H A £ . 804 GFP 96 n] RE7E i /K . & 7K u§ &
SE AR TP Y SR o R T R A A MSCs S

T ST Sr R HICTT > 48 M %k /D HORCPE . B2 vk U0 e ]
A B0 ME WL 2 /0 B HUEE 19 hrGFP-MSCs . {H 7] Ji7 F 52 B
PN RT-PCR Kill hrGFP LA & & .

REMRIENZEFHEZHE W2 ALF S5t
R FEZ —, BEAERsE Y R, L MSCs 1377
JF il A5 A A R, BT LR R AR E T (TNF-a, 1L-
6) F_EJE T 4 T (1L-10) , SR, A S 56 4% 1 2 1
WL 72 h [\ S CCL F1 pHGE K BRI 1L-10 7K
SRR T CCL . #5581, ALF A TL-10 &
JEEAE e LA A T AR R BT AR E R 25 A AIE (com-
pensated
CARSVIRAS , K R it 28 2 i ik 5 - 51 kS B 1A 4 352 ) B
FEAC, AT S E 2 8 B BB 45 A E. A
Iy CCL 41 5% K TL-10 Al fig R S & AT R
J Rl 2z — B TL-10 386 74 @ A R T30 R R, =8 T
B AT RE 9 B CARS JF & SENH . AR & B
CClL,/pHGF ZH#1 CCl,/MSCs 4 H TNF-a 7K F ] &
¥IMEF CClL 41, M pHGF Wikb B 5 R E R E. B
HHFFEES: TNF-o 7E CCL, 75 5 45 15 1 4804k 107
Hhy s L A, AR WS CCL/MSCs + pHGF
ZH W RS AE 7 TL-6 7KW W] AR T CCL, /MSCs 24
M CClL 2H, Bk al W pHGF 5 MSCs B &R Y7 fE
AR R T R Gk R E B, AT R AR A 0, ol
ALF K BUFF B4 1 2% | B AR 5% Il K71

SIS PR R 450 4 20 21 A A 3% 2E J& MISCs 5543
WIRIT B — TR AR, B B 58 RN B KU R
BFES AR BFFEAE S, CCL /MSCs + pHGF 4
o T 40 i 19 58 B 8 55 T CCL /pHGF 441 CCl, /MSCs
4,290 CCL, 1y 5 %, Al G8 & i HGF Fl MSCs B
Iv] 5E X AN RLN : — 7 1 MSCs 1] A 2r % HGF \NGF
K IL-10 542 A 224y 24 r - Myt R W75 55—
J5 . pHGF o REAIE 35 1T 48 i 3% 51 . 145 B3 5k 412 /2 3% A
MSCs I ££ I 2 5 1% MR 35 3% MSCs 1936 97 200
pHGF 5 MSCs Bt & 16 97 68 #F — 25 412 iF T 40 it 33 5
T R B A

2 BT, pHGF 5 MSCs & 1697 ALF K Rl
R SF T MSCs 8¢ pHGF FMUIAYTY , Al g5 pH-
GF feffi ALF K BB P9 5@ A MSCs 41 it 53 =2
X,

anti-inflammatory response syndrome,
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