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Abstract

AIM: To evaluate the possibility of differentiation
and malignant transformation of bone marrow
stromal cells (BMSCs) in a mouse model of
chemical hepatocarcinogenesis.

METHODS: BMSCs were harvested from male
BALB/c mice, cultured and transplanted into
the liver of female syngeneic BALB/c mice via
the portal vein. Diethylnitrosamine was admin-
istered to mice for six months to induce hepato-
carcinogenesis. Six months later, liver samples
were taken and used to evaluate the expression
of placental form of glutathione-S-transferase,

a-fetoprotein and cytokeratin 19 by immuno-
histochemistry. Y chromosome-positive hepa-
tocytes were detected by fluorescence in situ
hybridization (FISH).

RESULTS: BMSCs were shown to differentiate
into hepatocyte-like phenotypes after hepatocyte
growth factor treatment in vitro. Twenty-six per-
cent of recipient mice survived and developed
multiple hepatocellular carcinomas (HCCs).
Immunohistochemically, HCCs expressed pla-
cental form of glutathione-S-transferase and
a-fetoprotein, but did not express cytokeratin
19. Y chromosome-positive hepatocytes were
detected by FISH in the liver of mice that were
treated with diethylnitrosamine after BMSC
transplantation while no such hepatocytes were
identified in the liver of mice that were not
treated with diethylnitrosamine. No hepatocel-
lular carcinoma cells positive for Y chromosome
marker were detected.

CONCLUSION: Transplanted BMSCs can differ-
entiate into hepatocytes but have low malignant
potential in the mouse model of chemical hepa-
tocarcinogenesis.
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JHF g A2 — T LR S iR . H IR AN A
S8 AT AT AL PR T T T 40 M0 2 AT 4 . A
A 9 $2 1% I 1T i bl T 0 R A A i ok B,
HHEAN M AE SIS I A R e Ak P Al ™.
i T W 2 4 i e 2 A O JHE 40 T E AN 48, R
B R RE R C CL B R AT LT 4L, 4
W s BESE T4 g (bone marrow stromal
cells, BMSCs){EAN M40 M A= K K7 (R 15 7 4
RSN IR BE L R I A e . T E &
A0 M ) SR, B R AN Rk A TR
R AR (BN = OV B R NSNS VS Rl
J7 R 7 TR S A R AT RbE. DRtk ASHE
5UH 8 BMSCsHAHSS € /M, FReilh S, 3R
TYBMSCs 7 b S A2 1T RE.

1 #RR0SE

1.1 BALB/c/M, JH#26-8 wk, #4iH
20-25 g, T KAz R 22 B W rh O [ RS IR
5 SCYK(#)2004-0011# 15 3F 72004A085].
CLFEAENE T Sigman . PLHIBEAZ
SRR T Santa CruzA ). HLEE AL T
WEHTAIE T Dako 2t |, HUliffil U4 DE T IR S 75
i (placental form of glutathione-S-transferase,

GST-P)Z vi FEPUIANE T Stressgen A F]. 5 JiUfr

J&AZ (fluorescence in situ hybridisation, FISH)IR

75 M LFITCHUORR A &4 T Cambio 28 7] .
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1.2
1.2.1 BMSCs CHCE ANE R
MR, 3 5t Sk 4 A B 88 5 ) DM EMR:
FEIBL M A0 A % e . 4n e
Ficoll(# %1.077 kg/L)Bf 5 25.0x(1500 r/min)10
min. W A AL IBMSCs, fEDMEME; 773
WREFE. RE R AMIMA100 mL/LAG A . 2
mmol/LAZ Wi 100 kU/Li5 2 2 1100 mg/L
BEFEE. AIRAE37°C. 50 mL/L CO 5534 ik
fPREF%, BF3 dB Ik, Bk B IFan i, 406
KA 90%I- A I HEAT AL AR 77, B R3-44001
BMSCsHit4l sl 524, 553573 s ns0 pg/L
(40 R AR 7 15 70 A BMS Cs, B3 ddi
LR, 21 dJa WM s 2tk A, H S 580
B8 3o A A i R R R A R R A
75T 201010 40 P o, 2 e 22 B R[] . R A
Triton X-10073 il &b FEFRAS, i 115% BSASS A,
ERCYIEINEY e S EATN R L kNS I 4 E EAT
BEPLAR, 4CHFHE A WINFITCEPES; &1 —
Pi(Sigma-Aldrich, USA) 30 min. 40 4% H
DAPI(Sigma-Aldrich, USA) {75 by W (458 .
1.2.2 BMSCs s IOy B MR R3-44001 &
BM S Csiill £ B4t M ek, 1 i == 4 a1 500 4
M1>95%. /) EUBREEJSAT2/3FVIRR, 42 B
BM SC s i 32 vE S 25 28 i R i ok ik 55 21 T
FES, A HN RS AT X 10°4 4 .

1.2.3 2 605 @ /N R BEAL 73 R34 :
A: IEHX A @ = 10), BMSCs# RS EH
K; B: BRI (n = 25), YOKH I LHE
(Sigma-Aldrich, USA)i% $H; C: L@ =
25), BMSCsFAH AR S DENTIK . AJ5/
B wk, — LRI K
B 5100 pg/L, LK 12 wkifs 5 H-4i i i
(hepatocellular carcinomas, HCC)!". 7£#%##6 mo
S5 BRI J5 BUTF I, 100 @/ L Y IV I [0 o B A s
FL I U 450 S AT HARURS wm &S]
FATIR B AR A

1.2.4 o U AR AS 1R 32 22 D)
Jv, o BB E e £ R 08 5 ' RS I JHT s 4 i o
GST-P. WREANMAE 191, H M2
FRAR, W IN5%BS AJ AT, T IFTGST-PZ e
BEpLiR. B IR A 2 s BEBUARIPUM 19
U B PR (Dako, Denmark), 4°CHFE . i
JIFITCELPESS £ 1) —Hi(Sigma-Aldrich, USA)Sf7
B30 min. 4 g 1% FHIDAPLE /Ry 5 €4 56 .

1.2.5 Y QORI R AL AT B

u A7 5 0
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(RCEX 8]
Jang et al
FAH

30%-50%

. Jiang et al

1 {RINEFBMSCSHIERIREBNBEBRIA( x 400). A-B:

; B, D:

JH AP P RS A ) 2 440 L, 4% FISHAA 71 2 (Cambio,
Cambridge, UK)SEE0 A B ERAE, HFITCRURRA
71 £ (Cambio, Cambridge, UK)UKZ¢ 615 7, 4H
Mtz FIDAPLE /R A 5 29¢ 6. U1 FILSM 510
META L5 £ Wil BE UL 42,

SIS Llmean+ SD#E R, LA
Student's (A I AESETE 40 BT, LAP<0.05 44 4e il

2.1 BMSCs ASERAE
BRI A8 0 AN i 2B K R RE R BMIS Cs, f
P8 ¢RI IR B 1R (L ER (T ERIA. R BN
JIT 40 i A= K IR B R IBM S Cs 5 7821 dJs 41 e
FIEFIRE AEIAR AR A& IB), 1A
Y M E KA TR SR IBM S Csi 7221 dJa i 40
TEH AR IR 8 R IA (B 1C-D). 45 B4R T
i o A= K PR 7 B8 75 2 BMSCs 1) JH- 41 i 401k

22 6 mo/m, A 1)/ 2
AE305; PRI/ B 13 BUAEEG, G5 0 26%.
PR A A 6 UAEWE, Ui S g0 A 7 HUE, 2
Y B) PRI R E S 35 2 (= 3.19, P>0.05).

2.3 6 moJiT, ¥ B 1/ il
IR . R AE I G 2 oA, s A
5-104, ELAR3-10 mm, A58 4115256 201 a1 o
RN E M2 74.841.5 mm vs 44+1.1

mm; £ = 1.54, P>0.05). J5 B2 K0 A & 13 H/N
{1 Jieh e 1) DAy JHF 4 P JEF 9, 3K 26 iR IR G S T-P
A G A, mARIE M EE19(42).

2.4 BMSCs AW & BM-
SCsHAH 2] 2 /N EUHIE, i 7{BMSCs T 1E % /N i
JHIE A DEN -5 BRUTFIIE P 2340 A g 28 1R A L.
FY B A0 AR 56 AT 2 A8 1) 75 8 7 i i o U
AR, & /s BT AR A BH o B, P4 A%
WS B RY e R (EI3A). 4R RINET]
KRS M IBM S Cs4: — Z KW Al iz ids 5 16) JHF- 4
LA B S R R A MRS A S LT
fiFlei% 56 moli /N U IE N A 29 15%IK Y Gt
PRBAPERT 41 M (FI3B). 1M JE = L3 A 75 S 1
/IR, BMSCsHAEG6 mo i I A A R Y Y& (144
FHAER Al ML (813C). 46, ARWFFURRILY G
EEAABH A (1) 8 40 i (1#13D).

3 17iE
FEE R — R A B A 2. AR IE S OL T,
JH-A0 A VB A R SE AR e ), AN T S0 i
FIRAGE . 5N [ 4 A7 T-Herings BT, #9 otk
JFEAE PSR TG Tl ™). o e I S B
P40 A Sz A0 i, O (53 200 e g T 1 B
FG3 Ak JH- 4 A0 IEL A 4 i

(P S EAINR A TN = &l N A S SE
S (40 B 28 A1), AT R AR AR FAHVN RUREAL o
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B 2 FFEtnGHIEIZRIA( x 400). A: HE ;B
19

JH I P A1730%-50% (1) )1 4 AU T 4 1) i i
0 PRI oA 1A A e Ak A 40 P B A
A S () 78 A . (AT R A S R B A A
TEAR SR A R R, 1 1 40 M 5 7% O JH- 440
AR Fl AT BEPEAR N FAEL S AN IR
T A0 5 40 P 40 B i 2 i B A R
JFA A A e, B Pl AR PR AN R T
0 PR A 7 A T B 11 B 4 i g 5
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GST-P ; C: ;D

B 3 BMSCsHIRBIATBIRTE R/ \ERATAE
VDb 5% ( x 400). A: a
; B: BMSCs ¢

6 mo; C: BMSCs ¢
6 mo; D: BMSCs ¢
6 mo.

SRR B B ) 0 A SIE AT 1) 4 PR A Ak
(RIRE D, AEE BE T P A 2 0 40 PR A 24k A
JHa I RAT5ANT 48 . BMSCs i, 22 1] AL iB e i T
1 O U R/ G 2 s o 1B 1 1 /N
WFSCUE SEBMS Cs TRV DN 4 i AF A& PR 7 [ 5 97
Ehii 21 dRg oy RIS R A A E A
() JET 40 PR CE 20 Jf. BMIS CsAE AR K — 2 VA Jie
FRel i I 5, BATT R 206 R A 2 A i 7

"2AEE
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£ ILBM S Cs7EHIE A 1] JH-40 i 234k, 1 JE —
L HE VA 15 3 1) JHE I P oA 2R UL 6 A 9 ) JH
M. AT R AR RSB0 4 A N RS AN
‘18 A0 A P A 23 A A P 40 5 T A D
BN, JH R AN 5 2B 58 40 i 1a) B 40 i 60) 23 A6 R0
WG, A, FISHE ZRY G oA BH 4 14 1 40 Mo A%
MR RI2A B 2 1Y Je iR, 25 R RfEAR
SEZI6 v B R JTT 4 I 3 s A ) 23 T A A2 A
Rl 2 A% 4 T4 .

T CHE I JE TR BUR Y A R, feiil
T AR A A SN PEACE ), 3K AR A
L DNAM B AE I S EIEH S%. GST-PJt—FE
T AR B e 2k 1) B 1 o, A R R X R B
P A% T RO, I PR L 70% F AT 55 IS FR G
AP, AL 2 K8 A 5 3 40
Jii, RIEGST-PAIF G HL 1, 17 R4 40 i () b
B ERAI9ARKIL.

ARSI 2 H IS 0 A0 e Y
JHF- 9 1 0 PR A U A P R B — R DA el EE
W40 “ @3z B (maturation arrest)” ¢4
o AT S e NS N DD Y R B s R
(dedifferentiation)fi>k. FFE 4N E— H &
4 BT LU S, 1 T4 B 5
4 i v] g 5 I B AR IR 0% (D) IR 3 75
SRR e P Py R B R B 4 et (2)3
e 700 e AT O (520 400 L A A 5 2 RS TT BB B
JRF3RY (3R b A 76 JEF 400 B R R 4 M TR A
PRI, 0 O 5 48 AT 1) 240 i 0 JIH 40 i 53
AR RE REARFPE. AR S50 P R ALY G (A4 B
() P98 40 . pR T AR S vh R Al I A BT A
(0 JF 140 M, ST R S 1) <40 i A B AN e
SERHERR. ARSI R T AEBMSCsIITIT, 4
SRR TR AYE T il A0 M 1 T 4 PR ) g AR hT e
PERAG. & — 20 75 BRI 50 A HoAth 5 4 A5 24
AN, i BE 40 M55 P A A AR R G &R

B2, PRANREFRBM S C s [l JH- 41 i 434k
PIRET). 18— LI WA T I A, B
T BB M S Cs7E JH I P HE 240 4 JH- 4 i, AH R 5
T-BMSCsIf 4 i 42 1 ] Ge k. H 5L 5
I 12 — A A B IR T M I T R ) SR e
TEAS SIS0 v Bl 5 JO At L 1 FH A 22 4 1.
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