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Abstract

AIM: To explore the effect of transplantation of
urokinase-type plasminogen activator (uPA)
gene-modified bone marrow-derived liver
stem cells (BDLSC) on the transforming growth
factor-p (TGF-B)/Smad signal pathway in rats

www. wjgnet.com

with CCl-induced liver fibrosis.

METHODS: Liver fibrosis was induced in rats by
subcutaneous injection of CCl,. The rats were ran-
domly divided into control group, model group,
BDLSC group (injected with 2x10° BDLSC via
the tail vein), and BDLSC-uPA group(injected
with 2x10° uPA-transfected BDLSC via the tail
vein). Liver function and hepatic pathohistologi-
cal changes were detected, and the expression
of TGF-B1, Smad3 and Smad?7 proteins was de-
termined by immunohistochemistry or Western
blot.

RESULTS: In the BDLSC-uPA group, the extent
of liver fibrosis was much milder, the formation
of pseudolobules was less obvious, liver func-
tion was better, and the expression of TGF-p1
protein in the liver (0.1849 £ 0.0456 vs 0.8202 +
0.0636, 0.2936 + 0.0548, both P < 0.05) was signif-
icantly lower compared with the control group
and BDLSC group. No significant difference was
observed in the expression of Smad3 and Smad?
proteins among all the groups.

CONCLUSION: Transplantation of uPA gene-
modified BDLSC exerts an anti-fibrosis effect
partly by inhibiting the expression of TGF-f1
protein.
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AR, 4k ZFisher K SR AL Ay B 7 40, AL
A4, BDLSCL(E#IRiEAN2X10° BDLSC)
##BDLSC-uPA 2L (R # Ak iEA2 X 10° AduPA %+
##9BDLSC), 4409 . KL K FAF o 4k
Foim B AR F T, KA LR AL T R
Western blotik 4% i) K AT LL L TGF-B1.
Smad3 & Smad7%& & & ik T L.

LR 5AA 21 FeBDLSC4L48 1k, BDLSC-uPA
20K ORNT R 45 4 4R 4038 A A2 F W 42, 1B ) et
B R, BT A R & AR TGE-Bl1%&
& & ik B BAK TAL AR A ABDLSC4L(0.1849 +
0.0456 vs 0.8202+0.0636, 0.293610.0548, 34
P<0.05), M Smad3#=Smad7% & & ik LA B %
1.

it uPAE REAFBDLSCA A 7T 4L 3 418
E IR TGF-BL& & K ik, M K BEFNT L 4
ey AE A .
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H BEJEYE AT 141 i (bone marrow-derived liver stem
cell, BDLSC) K 7 2, S5 fig /o, HATIRE
o) S 2 A0 A B RE g, A JE BRR T I
s BLAEL () S 0 a2, DR 1 T I i
¥)(urokinase type plasminogen activator, uPA)7E
(3 AR AN UR 3 o A LS RS s 3 (S R
T VAU T 40 i 5w PASE RVA 7 T B 3
I, uPAZ 5iEBRINGEA 23 S A 4T A ) B, {2
HEBDLSCHM A . SEFEA 34 . FHIEH 1 JH
ML, B AR T HHLUESF D Re S #
A KA F--B1(transforming growth factor-l,
TGF-B1)J& 2 A 55 J 22 1 AL T 21 4 A0 40 i 1A
F-2—, Smad3f1Smad 755 [T HTGF-B1 5245
WG T e 3R 7. AWFTUR 5T N uPAJERR 1
I#9%5 8% (adenoviral vector expressing human uPA,
AduPA)EAMEYLBDLSC, #HEARTFET4EAL K i
W, PR SERIBDLS CX T £ 44k K Bl 2%
HITGF-B-Smads/ 5 1 I 5 1.

1.1 A 4l ZFisher 344 & KE10H, 2 K36
W, RJTUEE150-180 g, T [ RHBE b 17 38 e 5K
RKEWA BRI A F. o & KU T
HHET AR, AR, 1R KRS R
TRIzoll H & [EInvitrogenA ], M-MLV i £ 5%
fig ) B 55 E Promega/A 7). Taq DNAZE &I B
KiETaKaRa= AW H R A A, TGF-B1. Smad7
Y% 58 BE DR A S mad3 2 2 7 BEPTAA R I [ 35
[E|Santa Cruz2s ).

1.2 7%

1.2.1 T8 5 B FE AR A AduPAR) 8K 2
¥ NpAduPA 2 M0 58 VORE th 3 — 28 B K2
B e A A B e A B8 T S R i o A
TELE293 40 AU RN 1Y, FH U0 A B2 0
alifk,, AduPA 5 495 B30 [ 1 TA3 X 10" pfu/L.
1.2.2 BDLSCHfit. ¥ 3gA=%2: RAWRE /2
RHEAT 5 B B R A B IS 45 3L R 10 d
KB B B A A B, AP 5 5% 110 DK BRI I o
T R BE 4% A B R 16 15 7R BDLSC. M. HRT-
PCRFVER U201 M b s AP,

1.2.3 #4550 ¥ @ KRBENL ) 44, 5419
Ho(DIEF A B R 55 i ; ()Y 4 :
T40% CCI(CCl, : Hiiah = 2 : 3, 3 mL/kg) %
NS, 3 AR LR, ERIINAS, ILEER18 K, I
2 R ko S A AR HE AR K (3)BDLSCAL: it
BTV SB[, T 5250 554 78 48 2 i ik
A2X10° BDLSC; (4)BDLSC-uPA4: #&#¥i 51k
LRI AR, AduPA LUK S Hi(multiplicity
of infection, MOI)500%4 Y*BDLSC, 72 hj5ii4E
BDLSC# TA#EE/K, T30 54 A 4 R i Tk 3
A2 X105 BDLSC. 40 M kil J )3 FH 4 s
FHAAb ve S HE R, 0.1 mg/(kged). &4
TS ALAE, P BTG A2,

1.2.4 JRF LA L 54 m]: DL [ e O R 21 21
VIR, WA 485 umF A2 H
THEH A,

1.2.5 do i e abml: AR RRUiE 1.5 mL, A
B 2 A A 23 AT ORI Dy e 6 b N 24 IR e 24 T
(alanine aminotransferase, ALT). KA R
fitf(aspartate aminotransferase, AST). M JIHZL 2
(total bilirubin, TBIL)A! {4 & {4 (albumin, ALB).
1.2.6 Western blot#7: $EHUE-ZHFFZHR MR H
Iy WIARAEE B 5, #H20 ngT10% SDS-PAGE
k@ El, HEHSPVDFE. 5%
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WA # 3 5
A B R A A
BDLSC-uPA%1 X
S IE 45 4 )

1 SBERBEFARHERE(x 100). A: IEFH2A; B: #5U4H; C: BDLSCZH; D: BDLSC—uPAZH.

BSA/TBSTHf A1 h, IIA—#Hi(TGF-B1 1 : 200,
Smad3 1 :200. Smad7 1 : 1 000. B-actin 1 : 1
000% %), T4 Cri &I, IHMTBSTHEG
o, 5 R A AL AR C I (1 ¢ 5 000F%
FOE IR P E 2 h, TBSTUER:. [ SuperSignal®
west Picft27 A SRR, 1 g, 48 W3¢
SE I S AT R
1.2.7 S dZ B840 5 57 KA ) B 22K,
WML PUFEBEE10 min, 3% H,0,/5 T = F
99 520 ming H0IE R B AE ML, =il R E20
min; 7 LFEMHE, IA—PU(TGF-B1: 1 :200),
T4 CrHRE g R H XY, —$L, 37 CHiFE4S
min; DAB {0, Bl N EGE R 211 Y, 78
KRFEGe, WAKE . HAZPIBEHLE 35K A
W) A S, AR D) A BEHLE I 0L BT,
N HImage-Pro plus 5. 1G5 Mk -5 &4
PREF IR B M e 5 5 43 LEEA T e

it AT R KR Limean £ SDE R, K
HISPSS12.04¢ tH A3k AT 5. [ R AN O VA B
Kruskal-Wallist: 467 #7. P<0.054 22 % .

2 BR

2.1 AL HES & 4K RIFA L)y HER (4
g RN RGBT 0 4R 5L ™ ) A 4
JHL G 7 A R R R, 1) ik B Bk S L R A
LR, A XK, KA 4R 28U A=, R/t
JER, MIBDLSC-uPAZLHF4H M B PEIRAE ., S8
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TGF-p1 43 000 Da

Smad3 56 000 Da

Smad7 45 000 Da

p-actin 42 000 Da

2 BEKRFBFARTIGF-p1AISMad3d. Smad7EH
FiX(Western blot). 1: 1EH4H; 2: #AI4H; 3: BDLSCH; 4:
BDLSC—uPA%H.

N PO B 2T A 4 2306 A B SR (P 1),

2.2 o iF A KRS 2 REAS I 45 R o
HIEwEAAML, A4 AMEALT. AST
MITBILK 1) 52 T m, ALB/K W2 H B
(P<0.05); SR A LE, BDLSC-uPAZ K FifL
THALT. ASTHITBIL/K P34 AN [FIFEBE I FEAIK,
ALBIKF-FF5(P<0.05, #1).

2.3 # A WBDLSCHALA X AATFHLTGF-B-
Smadsfz 5 9% Western blot4 41}
BRI 5 WS B (B-actin) LLE 70 #T
TR HRA41(0.820240.0636) FIBDLSC4L
(0.2936+0.0548) 411 b, BDLSC-uPAZ f{IfiT 4147
TGF-B1E A FRKIAF(0.184910.0456)3) B 2.4k
K(P<0.05, FE2). Fupedl 23k 253 M B /s TGF-B1
1 1 #3% E Western blot4h B —%(, BDLSC-uPA

¥k A2 R, T
R R E T
R TGF-B1 %
G & A BAKT
# A 28 FaBDLSC
40, " Smad3#=
Smad7% & & ik
T R E A,
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iR EE
AR R A
EBDLSC T #7
B BT A Yt h K
B, BT 4%
AU T A SR
25 BDLSC44)
TGF-B1#9 & i& A
XK. WHR A LG
SRR TR A
AR A T AR
¥.
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B 3 BEKRFEFFALRTGF-PIEERIADAB x 200). A: 1FH4; B: S, C: BDLSCZ; D: BDLSC—uPA4.

4R ALT(U/L) AST(IU/L) TBIL(pmol/L) ALB(g/L)

E2A 43.6+6.7 64.9+9.1° 10.3+1.8° 284 +4.4°
EHIE 187.1+14.8 261.1+23.8 26.3+3.7 18.1+3.7
BDLSCZH 113.56+15.7° 195.5+18.8° 17.9+2.8° 2565+2.7°
BDLSC-uPAZH 86.5+9.7* 148.3+17.0" 11.56+£2.1% 26.4+3.4°

2P<0.05 vs BHIZH: °P<0.05 vs BDLSCZH.

T GF-B1 4% CLBH 1 40 i 2 (9% £ 3% ) A
R (51% £ 6%)FMBDLSCLH(19% =+ 5%) B 5 ik
b (P<0.05, K13). 1K FUF412{Smad3. 78 A%
IR AR A S A I T W B ZE R (P>0.05, [K12). &
BRI A BDLS CAER] L ANHICCLiE S
PR BT GF-B 1R FRiA Tt =, (HX Smad3.
Smad7 4 [ KB JC I 5.

3 1iE

JH-£F Ak 72 T JUE S0 08 PR 2 40 1) — A8 5 R Y,
LI oAb FE i (extracellular matrix, ECM){ENT
Wik ZPIBUN FERIE. HuPA. 2R8I ML 0
47 )& # F1 W¥(matrix metallo proteinases, MMPs)
) R R 2 IR0 s N 2 I T ECMYTTAR 1) 2 204
N AT AT T 40 S u PAJE KA 7 B A 1N T
N, uPAZ 5IE BRI 2R S Ak 2 4k 1) B, i
UWBDLSCHE . H A IE W AL 451, (A

BDLSCH: AHuPARIZ ALY, &G T L aiuPAKE
DRIVE T (10 o S P AT k. AEE 9T, FRATTR
CCLA K WA HEAb B8, — 5 1H T CCL
SR T A AE s B 5 AL, 55—y T,
CCl, I il — 58 FEE I B 0 41 Ak, A AT
BDLSCTEH I (KA. Terai®SU 4 (9 6 8 1
FEIL IR/ R ) BE AN i 2 i ik 5 N C CL T 41
Yetb /N AT R 4wk A B2 AT A 26%
BEOR SR G0 H, o 2 i 1 A T B AT 3
R,

BAVAL Q0 R I, B ALK B 4121
ehaT 0K T A AR PR R A, 980 4 iR,
EIXYK; BDLSC-uPAZ K ST 412145 4 4
LU E R REIAR, AR R A A, BN T A
B 5. [F, BDLSC-uPAZH KR MIGEALT.
ASTAHITBILIK- 147 A [R]F2 B () FAIS, ALB/K
PTEr, FR g RSP R L RIBDLS CH M fig
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