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Abstract

AIM: To investigate the effect of transplanted
bone marrow stromal cells (BMSCs) on liver
fibrosis in mice.

METHODS: BMSCs harvested from male
BALB/c mice were cultured and transplanted
into female syngenic BALB/c mice via portal
vein. After partial hepatectomy, liver fibrosis
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was induced by diethylnitrosamine (DEN).
Controls received BMSCs and non-supplement-
ed drinking water, model group received DEN-
spiked water, and experimental group received
BMSCs and DEN. The mice were killed after
three months. Alanine aminotransferase (ALT),
aspartate aminotransferase (AST), hyaluronic
acid (HA) and laminin (LN) in serum, hydroxy-
proline (Hyp) content in liver were assessed.
Alpha-smooth muscle actin (a-SMA) in liver
was tested by immunohistochemistry. Bone
marrow-derived hepatocytes in liver sections
were identified by fluorescent in situ hybridiza-
tion (FISH).

RESULTS: BMSCs differentiated into hepato-
cyte-like phenotypes after hepatocyte growth
factor (HGF) treatment in vitro. Serum ALT,
AST, HA and LN were markedly reduced by
transplanted BMSCs(208 + 44 U/L vs 341 * 66
U/L, 372 £ 84 U/L vs 506 + 81 U/L, 289 + 74
prg/Lvs362+83 png/L, 178 + 48 pg/L vs 232 + 63
pg/L). Liver Hyp level (900 + 141 mg/g vs 1255
* 205 mg/g) and a-SMA staining in mice receiv-
ing BMSCs was lower than that in the model
group, consistent with the altered liver pathol-
ogy. FISH analysis revealed the presence of do-
nor-derived hepatocytes in the injured liver after
cross-gender mouse BMSCs transplantation.
About 10% of cells were bone marrow-derived
cells in the injured liver after three months.

CONCLUSION: BMSCs transplanted via portal
vein can convert into hepatocytes with replace-
ment of the DEN-induced liver injury, restore
liver function and reduce liver fibrosis.
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M#hk A2 S BALB/c b I, — AT
FH B iE ST AR AL, 60 R L N R AL A 2
PR, AR AT, 3 mosM ZALT,
AST. &R BRBE(HA)F= B 455 & & (LN)R
JE, BT JE #2282 (Hyp) 2 2. %% 2140
M AT MR o--F 78 LSS & & (a-SMA) & ik, R 5
HJRAL Fe K8 A5 AL G BM S Cs 1) I 48 AL 64 5
1.

ZR: BMSCsAE R At aafe £ Kk B -F(HGF)
89 3% 70 35 P AR S 3% I Ak 20 A BT G AR 4 L.
AR aAak, #HBMSCsht % & Bk i
ALT. AST. HAALN®# K F LB EHyp
A& Ffra-SMAR %1% (208 +44 U/L vs 341+
66 U/L, 372+84 U/L vs 506+81 U/L, 289+
74 ng/L vs 362183 pg/L, 178 =48 ng/L vs 232
+63 ug/L, 900+ 141 mg/g liver vs 12554205
mg/g liver, ¥P<0.01). % FJ84% 2 X 2 ~DEN
P F 69 4 AT R P A B R R 69 AT 49 6L, 3 mo
J& 10% 849 IF 21 it & 78 T BMSCs.

i EIFFLMAER P, Z 11 RA G
BMSCs#b -1 A4 B aa i, A 2tk 5 A4t
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JH-£T YE A SO RE AL & — N T R I .
SRS HEL I V6 97 W 33 T Bl A 1R A R0 v, AR
A= . FARBUG . s F A Bt
S Te) L. JH A RS AR B A A A A B R AR I AR
TR —, AR M — M R4, AS AR I
I o 1 e A /D, HMEDLIE BIEPR VAT RO, i H
JFF 400 B afe A 2 FRAE . i 9400 B B i e o
EIE M4 AE T e A0k JF A0 A=, i B 40 A
JH- 401 3 P 2 A A T8 A 1k A3 i BE A e S
JEAN B ko RN 2L 40, B ek
I 1 2 10 o JH 40 Tt AN T R, (R RE Al i A
MBI CCL 5 DI A AT EF 4L, W9 BoR 1
I 57 41t (bone marrow stromal cells, BMSCs) 7£
AN I 4 B A K X -7~ (hepatocyte growth factor,
HGF) 155 I8 55 P AR S0 5 7 e 2040 4 JHE 4 S A

Mo AE W] BEAL — Fiie T 12 PR 38  AT 2T AL 1)
A RIS AT S AL HBMS Cs[il
IR AR 0 3K, BT BT 45 7 AN £T AL IR iR 7
EH.

1 SRIASEA
1.1 ## BALB/c/ i, JH#%6-8 wk, 14 i1 20-25
g, Wl KBS . LY
JfZ(DEN, Sigma-Aldrich, MO). DMEM; 7%k
(Roche Pharma, Switzerland). JT40 A=K
(HGF, Sigma-Aldrich, MO), A&t H5 i HTAFP
Z i iR (Santa Cruz, CA), Pl HE H £ w5
Pifk(Dako, Denmark), fefto-"T-HF WS E A
(a-SMA)Z i B PifA(NeoMarkers, CA), /MY
YLt ARG G IR AT 2428 (FISH) 4T (Cambio, UK).
S AB C %92 20 A0 A 3 7] 46 Ay Qi ol 4 A
ARG
12 ik
1.2.1 BMSCs#y4 & 537 I8 N
U, V5 48 5 Sk 48 B i s )W HIDMEM
BE TR R A P o A R A AR
Ficoll(density1.077 kg/L)f& 2502 (1500 r/min)10
min. YA A AL IBMSCs, fEDMEME; 773
WREFE. BE RIS AMIMA100 mL/LAG AR i . 2
mmol/LAZ Bk, 100 kKU/LT# ZA1100 mg/L
BERE . AMAE37°C. 50 mL/L CO,B; %4 h ik
ITHEFR, B3 Al — K. B 25T an i, 41 i
K 5290%I- & BT AR I7, BUEFR3-44K01)
BMSCsiai fuf i se 5. 59258 ns0 ug/L
[JHGF % S /3L BMSCs, £33 d¥tii—k, 21 dJi
WA S e DA A

FH %35 9656 58 5 5 0 A Al L R IS AF P A
A SO, 755 0 0 i 40 £ 38 & % Z
W[ 5. FEE B Triton X-10073 B AL BEFRAS,
50 mg/L BSAHIMWL, #H#EIN— BT PTAFPZ
v BEPUA B P AR B 2 e BE YU, 4CIEE T
. INFITCELPESS & 1 —$i(Sigma-Aldrich,
1:100)#¥ 530 min. 41 fEfZHDAPI(Sigma-
Aldrich, MO) /58 15 (056 6.
1.2.2 BMSCs# 4 & Fo A M MU 85 o 55973-44%
(1) & BMSCstlil % 4t 2, Wyl 2= 4 (it %
TEAHE>95%. € /N ERBRIR G AT2/3 - DIBR, 70
[IBM S Cs HI i 5 22 v 5 45 28 o 28 i iy 4 28
JFE, 45 50/ RES T X 10441 .
1.2.3 AF¢F 4eAbif 3 2 o4 BMSCsHAH G /MR
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B 1 REROCERBMSCSIFING T2 dELBIRRIAAFPRIEEBRVIENT( x 400). A: AFPPHIEZRIX @G EE A 7O0); B: [
EHPREFRE IR R G5OL); C: TTAFPFRE; D: LIEMRE

A1 wk, DENJIAKHIZK T, #EEH100 pg/L,
S 12 wkis S AF4E". 60 1 2 /N ELBEAL
3 N34 @ = 20): A: XHEZL, BMSCs# A IR IE
WK B: B, YOKHIIDENS S 4R 4EfL;
C: ¥97 4, BMSCs#AE I & DENIK. 4 fu s
1, 2, 3 moRIE/IN SIBUH WEAR A, BEAS I A] 55
W Z5-8 /Nl 4 M43 mo s UL D) figdis
P AU £F i A T8 . B A5 A% 0 e 72 55 Tl 2
P2 (Hyp) & 12 i PR A A

1.2.4 FFohtle . B4 YA 3847 BT IEHyp 42l
% MEALT AST. BHL % H & ML =
J7ENN R, 03 32 B TR B (H A) A2 R % B
(LN) H B AR B0l s . Hyp o 2 F IR &l o,
HA5 5 Hmg/g kR,

1.2.5 FFAERIE 4% HEYLOF o-SMATK %)%
2 Ak G 0 A o ST E 980T AT AR e AR . — Pt
M %Pia-SMAZ v A,

Y GAOARGG JU Z4A8 (Fluorescent in situ
hybridization, FISH) 7 AT P B R 1 4 41
Ja, $ZFTSHiAFI & 1) 5L 50 0 B A (http://www.
cambio.co.uk/), FAAFITCHIRF & (Cambio,
Cambridge, UK)BUKZ (55, gtz HDAPI
BRSO, VIR HILSM 510 METASL R £5
BB,

Bt E A i Hmeant SDER, M
SPSS10.0% A 43 HT, P<0.05 447 G il 24 22 5.
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2 BR
2.1 HRIM3EIRBMSCstl & BT 2 oAb ARSI AE
R FE R P IR INTHGFR; 7EBMS Cs, %033 9 e fr il
AFPRIFIE AMMERIE. RIINHGFE FEIBM-
SCskiFr21 dJa MR IEAFP(E 1A A& A (E
1B), 1M AJMHGFRFRHIBMSCski 7721 dJ5 (141
M EAFPAI & IR IA(F1C-D). 45 R HE/~RHGF
e 15 S BMSCs [ fF4i i 731k
2.2 BMSCs*F AT 2 48 B AT 4F 40 348 47 09 %
") BMSCsEMAIDENE S/ LT RN
80%, BIADEN: 3/ B IAE T3 4 85%, M
210 6 B M2 2 (P>0.05). 5 IE X 41
tt, B DEN S EUMEALTRHAST &% T
(P<0.01). BMSCsH At 5256 2H B 5 B i 2 /K
ST (P<0.01), EATy T 15 6 R AL (P<0.01).
BT E T HEET4Eqb e b, ALFE 1T
HA. LN/AKFRBF I Hyp & &, 4R tva 4l
MIEHA LNZKF B BAR TR 4 (P<0.05), {1
ATy T IE 5 6 L ZH (P<0.01). 20 RS Ve T 4 /T
IEHyp 75 i B AR TR 41 (P<0.01), {H & T IE
W6 I (P<0.01)(F1).
2.3 BRI dm B A A 3T AT IR K JE R A AL el
# v HERL (R 505 4 AL W 7R BM S C s FE X I
JUE 9 27 (R 5% . HE % €88 73 15 5 ) LA JH Ik
SERSEHE, TCINE S AT A AR (F2A). HERA
D EN -5 AT 285 40 I 52 1 R0 21 4 A0 TE B,

LT B A —
% 77 LR AR E
HHF 2F e At b S
*.
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WA 5 1 BFIDRERORTAF AHLISATETEIn=8, mean = SD)

RSB,
AP, R A —
R0 BE 0,

e At 248 ALT(U/L) AST (U/L) TBIL(mg/L) HA(ug/L) LN(ug/L) Hyp(mg/g liver)

. XIRA 4212 105+ 35 8.8+4.2 5419 58+ 16 313+118
e 341 +66° 506 +81° 12.9+6.1 362 +83° 232+ 63 1255 + 205°
BIsE 208 + 44 37284 135+4.2 289+ 74 178 + 48 900 + 141

°P<0.05, °P<0.01 vs WIBLH; °P<0.05, “P<0.01 vs {EHILE.

2 FEHEBIBMSCSXIRFAF 4 LEVINEIHERE, BELE1K x 200). A: WAL B: MR C: BMSCSEEEAL; D: W IA4L E: fi
JHZH; F: BMSCsISHEA.

FERFIE R 5 48 450 (E2B). MIBMSCsH ik
7 LI IOE JRE R 2T 410 B SRk (€120).

L o-SM A G 4 Ak SR T AR 40 B P
RAUE ST LT il & 2. 1EH X I Ho-SMA K
IA TR 00 S L AH M (12D, B2 2 R Ak
() T LR 20 0 22 5 o- S ML A AN, 552 IR 45 ) (1]
2E). MIBMSCsH AT 411 AR 40 v 1 B
S 2 A (E2F).

2.4 BMSCs/e % ) A A DEN# 51 T I 49
A5 ¥ AWF5TH 8 BMSCsBHEE] € /N
JFRE, WF5EBMSCsTEIEH /N R IE A DEN S
/N ERUFEIIE A 2 A 36 5 A L. Y 2 (AR FISH
() 5 125 B vy SR R P JH 4t . & /0N BROFF AR
BT B, A0 A% P 4 (058 6 SR Y Y Ak
(EI3A). 85 4 % 4t X DENTS 52 mo /)y
SO P A 294 % 10 Y e (A BH P JH- 41 T (13 B),
FEHE3 mo i I IE N AT 10% 10 T 41 B Y S 4 44 BH
PE(E3C0). 45 RPFER&E T TH K IFBMSCs&

DENE 3 1] FF 40 i 70 A6 L B8, 1T EDENE S
(17N B, BMSCs# i3 moJi I A R R BLY 4 14,
A B () 48 e (<13 D).

3 1Mie

B AR T P A IE S A T B AN R A A ) B
77, AER B R fa] B 2 R (1 40 P Ak A 4
HETUI AN 4. BMSCs( & £ 40 B RE T
2, 134 Ao 28 40 RN 1 A ™. A
WEFCUE SEBM S C SRS IIH- 4 i A=A DR 1 1R 15 5%
SErp R IR21 dRESME O RIEAF P A 1 ) JH
H A 2 .

TSR 22 PRI S 70~ B 40 T e - £k A
SEANE T, 76— (4 AF N RER I B B 40
FERTIE P9 2340 P4 . A E e 4R EFAH /N
BRUREIEY v T 1A 30%-50% 0 T 4 Sk T 4%
AR B BB A0 L P 204 5 3B Ak A 40 PR )
E REAN T R ) e An . R A R

www.wjgnet.com



BHED, 5. LI IFRESEERBRIRE T4

263

B 3 FISHERBMSCsKRHVAT/BIRFEDENIS SUNRATAEAID L S5I85E( x 400). A: I & /NGPEMSS I, B: BMSCsEEH
K @ /INEDENIES2 mo; C: BMSCSFEAERY £ /INERDENTES3 mo; D: BMSCsHEE T & /N IEDENTE S

TR A AEAR SR AG I T, B BE AN 4% A2 K
JF A A AS A — BT BEPEAR /N R 53 oM
AFF AT 1 B 40 L5 T 440 O P 4 5 2
AR JFF A0 M 1) = ZERUR™. 322 i R A% A
JH5 0 PRt £ 7 A T R £ FE 4 44

A S5 FID ENE 541 4 40 A58 78 Sk F 5T
BMSCsH a7 2 4k 8. DENZ —FIiT
BN, RS ST 4, 5 KM
FYEAARL. BATI S L L /RBM S C s Hi g
2 BEARD E N T 1) 1M 375 i 2 /K 1 R s I
YT br. BMSCsHAHA NI a-SMAFKILE
BRI 0A kD . T IE a-SM AR IA QR T AR
NP AR R A R AN AN AP 4PN
BM S CsHAH REA 2RI I T IE 28 R FH 27 4 Ak
JE k.

TRATHE AR BM S CsH8 M 1k 53 I 5447
PIVETENLE]. BMSCs#AE KX DENRFLL 1 3 i
g, BATH 96T A4 A8 [ 7712 5EBMSCs
TE I P 1] 48 T o3 A PRI e . 9T 45 SR o
FERFEEE T3 0315 DL, BM S Csfig 17 JH- 41 il 23
Ak, B S [A]RE KT I T 0. 3 moliFAE N £710%
{140 240 Bl Ay e 50 A U P T 4 .

AHIE ST P8 A7 %5 22 1 A R R 1D T 4 i
Hgh L SR A8, JR T B R LR
JLJT TR T4, VESHEAR T RE SR i e A
AR A BTN R 2 —. A& T#
ik 1 I P P S A i T e Bl 22 R R
e R A e S A R 4 L e P 4 L 54
Lo E AL B o, AR S e A &
"1 440 R S 7% 2 A S AL 1 3D 78 Y R AH 4 it
FOprAE g . HR, o e M 1Lk Al
L FFAD . 3 e s B SR 4D T 40 f e e ),
AWFF R IMBMS Cs# A 2/ BUIFIE S DENTS &
JHA547, R P R S R A6 S Y05 1D JHT 40 P 4 G
1M JED BN 5 (1 HH AT P A B 8 A58 1) JH- 4
1. DENS T B4 ST 4545 & BM S Cs ) 14 Jfd

www. wjgnet.com

I AR5 1 EE R 2R, B AEBMS Cs ) 4 i
(o A 35 55 50 B Dh e RN 4T 4L oK.
%45 FEHE T B R (1) JHT 40 P 3 sk AR 2 1)
JHF- 4 B A o T

R, LEFFE R A, 1) R
L IBM S CsREA R0t 14 58 7546 A IHF 4t i, #% 4
[FIBMS Csith ik 1254 52 451 (1) JFF 4t ok A 2 P &2
JIF 400 5 R 8 T 27 ik . AHFSE 3R B 5 1
FE 20 RS R — b AT BT 3% 1 YR 9T 18 I O 0
15k
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