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Abstract

AIM: To investigate the effects of urokinase
type plasminogen activator (uPA) gene-
modified bone marrow-derived stem cell
(BDLSC) transplantation on activation of
hepatic stellate cells (HSCs) in rats with CCl,-
induced liver fibrosis.
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METHODS: Rat liver fibrosis model was in-
duced by subcutaneous injection of 400 mL/L
CCl,. Thirty-six rats were randomly divided
into four groups of 9 rats, including control
group which was injected subcutaneously with
the same dose of olive oil, model group, BDLSC
group and BDLSC-uPA group. All rats were
sacrificed to harvest serum and liver tissues
at the end of the eighth week. Liver function
changes were observed; the expression changes
of a-smooth muscle actin (0-SMA) proteins were
determined using immunohistochemistry and
Western blotting.

RESULTS: In the BDLSC-uPA group, the serum
levels of alanine aminotransferase (ALT) and to-
tal bilirubin (TBIL) in varying degrees decreased
(86.5+9.7 vs 187.1 + 14.8, 113.5 + 15.7, 11.5 £ 2.1
vs 26.3 £3.7,17.9 £ 2.8, all P < 0.01), serum levels
of hyaluronic acid (HA) and procollagen M (PC
IT) were much lower (47.4 + 10.1 vs 148.5 + 22.4,
97.6+144;189+44vs39.0+6.1,282+4.1,all P
< 0.01). The expression of a-SMA protein in liver
was down-regulated, compared with those in the
model group and BDLSC group (0.0174 + 0.0048
vs 0.3404 £ 0.0662, 0.1080 + 0.0408, all P < 0.01).

CONCLUSION: uPA gene-modified BDLSC
transplantation suppresses CCl,~induced hepat-
ic fibrosis and ameliorates liver functions in rats
effectively. Inhibiting the activation of HSC may
be one of the main mechanisms for inhabitation
of rat liver fibrosis.
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21 Z (TBIL)/K-F 38 7~ B A2 B 69 5 4K(86.5 +
9.7 vs 187.1+14.8, 113.5£15.7; 11.5£2.1 vs
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1.1 A4} 4l RFisher 344 8 KE10H, € K36,
PRI 150-180 g, W [ RHGE b i 17 31 5 5L 56
YA R TTE L 7). TRIzolll H ¢ [H Invitrogen 2y
w], M-MLV ¥ # 3% 1) [1 Promega /> 7). Tag DNA
AN HTaKaRaA ). a-SMA/NRmADbIE H
Dako’/A F].

12 7 ik

1.2.1 L5 5 816 A IR F AduPA ) L A
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I FH I J5 A4 2 YA 293 4 it Fp A S T 184

S AR B B 02k, AduPA fi 295 15 5 n)
IK3X 107 PFU/L. R % BEBG R 300y B
DAL 10 oK BUR B R AN Rx 0 M, (T
5% 149 K B U JIFLITL T (149 380 4% 2 55 R VR i 1k 5 97
BDLSC. N HIRT-PCRJ VA 140 H s i
bl

1.2.2 548 ¥ S KRBENL D 44l B419H. (1)
A sc B, (2)BiR4]: F400 mL/L
CCl,(CCl, : HHiah = 2 @ 3, 3 mL/kg)sc, 3 diF
Sk, ERIAS, 18Ik, A& RivaER A
HEERIK. (3)BDLSCHL: iy ik LR 41 AH A,
TSE50 S 4E K 4 R kit A2 X 10° BDLSC;
(4)BDLSC-uPAZ: &5 v 5 B AL 2 A ).
AduPA LB Y H(multiplicity of infection,
MOI500%: 4¢BDLSC, 72 hJi i 4BDLSC# 1/
K, TS0 S 4 R & R ER ik 5 N2 X 10
SEIBDLSC. 4 MR At v F H g 4101 57 Atk e
Zirlig, 0.1 mg/(kg-d). #4LKR T 58 ARALIE,
B ELIMLT S 12

1.2.3 PCRi&#M & X ABDLSC# F: %
Qiageneid 7 & 1 B 4542 B & 4 K BUH 20 21
DNA, PL7 /LIt IaH e ik 2L Ah 3 6 e
ARG 00 T B B I DN AL S IR . B2 L g
HU(FDNA K B EA T Sry PCRY™ 14, 4714 A Brk:
J& 4329 bp, 5'-GCT GAT ATC ACT GGT GAC
CGA-3', 5'-AAT GCC ATA AGA ATG CGA GTA
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JE , FFEN
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s ] 8 187.1+14.8° 26.3+3.7° 148.6 +22.4° 39.0+6.1° HSC &L Fo i 4F
BDLSCH 8 1135+ 15.7" 17.9+2.8' 97.6 + 14.4' 28.2+4.1" iﬁékﬁifﬁ?’l
_IPAY o of of of v, M g K &
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Y AR AL T B AR
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1 2 3 4
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300 bp Sry

B PCR@;}HUS(Y%‘Z‘B’Q%iﬁ‘ M: 100 bp DNA marker; 1:
P HARZE, 20 T2 3: BRI, 4: BDLSCA; 5: BDLSC—
uPAZH.

G-3'. PCRIZ W 451 94°C 5 min; 94°C 30 s; 50°C
30 s; 72°C 1 ming 32/, & )J572°CH ab 7
min. [AI AGAPDHAE AN Z . % ZHPCR™ )
T15 g/LEENE B ri vk 28 5 .

1.2.4 #al: WA A KB IMIELS mL, ffH A
Bl A=A 3 BT ORI ) e Fi b T 20 IR A 2 il
(alanine aminotransferase, ALT)H1.: JHZT % (total
bilirubin, TBIL). K IR G058 V20 i B i iR
(hyaluronic acid, HA)FIIIIZ! §i % )5 (procollagen
I, PCI)/KF-. K Western blotiZ 4 lla-SMA
HAMRIE. RIS A4 R (b e &
J&, HX20 pgF100 g/L SDS-PAGEH k7> B &
M, 5 A 2 PVDFE; B 5 INA—$i(a-SMA:
1 1200, B-actin: 1 : 1000)F-4°C Rl g, W H N
B A AR IC 1) —BT(1 © 5000) = T
B2 h. ISuperSignal® west Pictb 2% & iR #
W, 2RO, W R R A5 R TS
KM e HE ML 5 o Mt I PRa-SMA T IR R
. KA D) R I AR K B BB 10 min,
1130 mL/L H,0, % F & 20 min; A iF % 35 (]
EAMIE, I N A 20 ming 35220035, In—ht
(a-SMA: 1 :100), T4°CH R W H X —
Bt 37°C I 45 min; DAB {4, Wi s
TGl SN, AR FERE G, KE . A3
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YIBEALE 3 Tk A7 i D) 1 B S5, ok D) Bt
HLIEH 10 LETF, B HImage-Pro plus 5.1 5
WA ETE AR AT 1) BH A Gt 20 T
St TFE VR Dimean+ SDEIR, K
FSPSS12.04¢ th 4 AR 14T FL IR AN O VAL,
Kruskal-Wallist 4 73 #1; P<0.05 % 7 7 LA 4 it

2 45
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PR E L K Sty HE PR 1) 5 BH R IA, 1T 1E H 41 A0
IR ZF ) A WL FEBH P Rk TE (K 1).

2.2 i FAEm HIEE AR, A4
ZH M3 ALTAITBILAK P34 2 3 7, MiEECM
FE R HARIP CHIKP 2 AL A (P<0.01);
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JKERIFE 2 T FR(P<0.01, £ 1).

2.3 # X ABDLSCH M AT K AL LHSCi#F
89 %7 o-SMARKIA N 58 L HS CHE AL 1) B 2R
&, Western blot4h RET MK EHRIITS N
Z: f(B-actin) Lb 45 3 M7 {27~ (112): BDLSC-uPA 4L
Fo-SMAZE 42615 5:(0.0174 £0.0048) #1814
(0.340440.0662) MIBDLSCZ1(0.1080 4 0.0408)
B S JAIG(P<0.01), 1EH2H°40.010740.0016. %
R AUk e (0, i 7R BDLSC-uPA4 ffjo-SMA
o B 40 B0 (10% = 3% ) A Y 20 (48% +
11%)FIBDLSCZH(23% 3= 4%)H &3k /> (P<0.01),
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Y65 A (green fluorescent protein, GFP)#43E K] /)N
BRI HE 40 e 22 R 5 K 3 N CCLJH£F 4 Ak /1N B
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