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Abstract

AIM: To induce hepatocyte-like cells from mouse
bone marrow mesenchymal stem cells, and
improve their differentiation rate in vitro.

METHODS: Bone marrow mesenchymal stem
cells were collected from C57 mice, and cultured
in differentiation medium including HGF, FGF4,
EGF, OSM, Dex and ITS. Expression of hepato-
cyte specific genes, such as AFP, Alb, CK18, TAT
and CYP2b9 was detected by RT-PCR. Cells
expressing Alb and CK18 proteins were identi-
fied by immunofluorescence staining and flow
cytometry.

RESULTS: In the differentiation group, some
polygonal cells appeared on day 3 in culture,
cobblestone-shaped epithelial-like cells ap-
peared after 5 to 7 days and increased in number
until day 14, while control group cells retained
their spindle morphology. AFP, Alb and CK18
mRNA could be detected on days 7, 14 and 21.
TAT and CYP2b9 mRNA were also detected on
days 14 and 21. However, Alb, CK18, TAT and
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protein was detected by immunofluorescence on
days 7, 14 and 21. The percentages of cells that
were Alb-positive were 75.0%, 79.7% and 81.1%
on days 7, 14, 21 respectively, and the percent-
ages that were CK18-positive were 71.4%, 75.9%
and 80.6%, respectively.

. BMSCs

CONCLUSION: Bone marrow mesenchymal
stem cells can differentiate into hepatocyte-like
cells in vitro, which provides a solid experimen-
tal basis for hepatocyte transplantation.

Key Words: Differentiation; Bone marrow mesen-
chymal stem cells; Hepatocyte; Growth Factor
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B & 8] 78 ) T-41 9 (bone marrow mesenchymal
stem cells, BMSCs)/& B AR T4l jo + 5 2y 3451
Tz —, B Zmakilae", if ARG
. ZoRFe. WEae e, Hmiee, &4
HARBAE. WF9E R WIBMSCsul LLAME A 1
e o 1Y T 0 5/ W g 51 L

B IR Rt N A S M &
TR AT A g 40 B 3 A2, RS R A P T
LT IHRED . R 5 3 ML I R AR
PE MG Rk — AT, FRATTE AT U 40 B
BRI R P R A OB R A T 4 B S
Mo A K R F-(HGF) . eF 44K K 14(FGF4).

IR EM(OSM) KKK T (EGF)H K%
SRR, MRS IR IMBMS CsHEAT & 17 15 3,
TH W5 A0 B T A AR Ak, RS0 JH 4 B AE DG AR
WG E E(AFP). HEHE(ALD). dififf S
18(CK18). BEZAMRE I I (TAT). M a =
P4502b9(CYP2b9) 141k, VT H 5 FBMSCs 7y
AR IR BRI 2803, S T R T4 Y A B9 5 .

1 MRRSE

1.1 VAR C57 /N BRI R SE 56 304
Hy), Ficoll4r &y (Pharmacia/A &), L-DMEM
R R (Gibco/A 1)), MCDB-20115 7% (Sigma
/A7), HGF(R&D systems/A 7)), FGF4(R&D
systems/A 7)), OSM(R&D systems/A ),
EGF(Chemicon internationalA #]), ITS(Gibco
A7), AlbBitfA(Rockland 74 &), TRIzoIR £
(Sigma-Aldrich/A ), TaKaRa RNA PCRIR 7%
(Biotech/A 7)), RT-PCR5#)( Lifg A= TAEY) T /%
N A, CK18(Santa Cruz 23 7).

12

1.2.1 BMSCs : AC57/1
BB B R RS BRI B A1 B, FicollZy 25 %

FEMBERER), B FABEFRN 540 ¢/L L-DMEM,
360 g/L MCDB-201, HAB[RIEEAE T2, 3 n20
ng/L HGF, 20 pg/L FGF4, 10 pg/L EGF, 20 pg/L
OSM, 107 mol/LHhFEKFAFI1 X ITS( & 22 A
R ).
122 o I3 A 22 A, RO
SN L A2 KA DR B SRR AR Ak s 41
A2 Ay, PO ES min, 2100375 34130
min, ML AU, 4 CREA, INFITCHR L
i —Pt, 37°CHEE 30 min, 900 mL/LIK] A = F%
B, 9 BB L.
1.2.3 - : KM TRIzolik 7]
o B A B A/ BUH 41 ZURRNA, TaKaRa
RNA PCRIAFI A TRT-PCR I MY, 1055 5% J W
14 & HiMgCl, 4 pL, 10 X RNA Buffer 2 uL, RNase
FreeX{#/K7.5 uL, ANTP 2 uL, W6 %1 pL,
Oligo dT-Adaptor primer 1 pL, RNase inhibitor
0.5 uL, RNAFEM2 pL4lik, 30°C 10 min, 42°C
60 min, 99°C 5 min, 5°C 5 min. PCR N 44 % i
MgCl, 1.6 pL, 10X RNA PCR Buffer 2 pL, K
751%7K14.05 pL, TaKaRa Taq 0.25 pL, dNTPO.5
uL, cDNA 1 pL, EJE51400.3 ul, FiE5140.3
uLZ %, 94°C 3 minZefk, ARJ594°C 30 s, 55°C
30's,72°C 1 min, 3E35MER, 72°C 5 minZ 1k %
N RN = 4812 o/ LEE I RE B FaYK, GIS-2800
eI AR A R G 2 mRN AT 514751
W1
1.2.4 - % i K 0.5 X 10°
AN AR, TIN5 mL EppendorfiHh, 1 g/L
Tritonf# i1 min, PBSPEY, F1100 uL#40 mL/L
FCSHPBSH B &%, 73 M IACKI18, Albdifk
#10 pL, 4°CHF &30 min, PBS 1k, Wil i1
100 uL 1540 mL/L FCS¥PBSTEHi&T, 43
N APEFIC AP R i hi i —
1455 ul, 4CHE 30 min, PBSYE, ial4i i
AR A3 20 I 5 3 FEAS, BCFIAMA.

HAE Flmean £+ SDFE 7R, XUFEA
25T ZR BB AT EL A, P<0.01 AT S 35 1 2 5.
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HGF. OSM.
ERGene IE@I3|45Sense primer &3 |4Reverse primer R s)\Product size(bp) FGF. EGF
Alb GCATGAAGTTGCCAGAAGACATCC TCTGCAGTTTGCTGGAGATAGTCG 412 ’
CK18 CGATACAAGGCACAGATGGA CTTCTCCATCCTCCAGCAAG 177 BMSCs
AFP GTGAAACAGACTTCCTGGTCCT GCCCTACAGACCATGAAACAAG 148 .
TAT GACGAGGAAGGCTTTGTGAG CTTCATGGCTTGGGTCACTT 315 ot al - Shi
CYP2b9 GATGATGTTGGCTGTGATGC CTGGCCACCATGAAAGAGTT 152 BMSCs
B-actin CCAAGGCCAACCGCGAGAAGATGAC AGGGTACATGGTGGTGCCGCCAGAC 587 69.45%,
BMSCs :

B 1 BMSCSIBIEFZAS x 40). A: BMSCs; B:
2 FR
2.1 AT R A 2 —fCBMSCs

RGBT YR, FRAHIR, A/, H
WML MM, BTRBIEEE . 2 M, #
JSC B DR s B 1A OR A Mt 5 7Rl O A
R 21K, IMHESREL, &3 T A AN
M, AN (B,

22 BMSCs{E
FET, 14, 21VR T T4 40 M ATb G (425 2 BH 1,
21K, N LU A% AN 22 41 A% SR i %o
240 f Alb Btk B PE(1512).

2.3 - BMSCsi%$7 d Alb,
CK18, AFPEFmRNA KIS FIPE; 75314, 21 d, Alb,
CK18, AFP, TAT, CYP2b9%smRNAZKILfH L. £
7 SBMSCsl AFPHIMRNA 53 PHE AL, HiA 2
B, P44 Alb, CK18, AFP, TATHICYP2b9
LmRNARIA L FHPE(KI3).

www.wjgnet.com

7d;C:

14 d; D: 21d.

2.4 BMSCsifs F41%H
7, 14, 21K, CKI18%: AFRIEBHMEZR I 510 71.4%
+5.0%, 75.9%+2.2%, 80.6%+2.1%; Albik 1
FIEBHMEZR S BN 75.0%+3.3%, 79.7%+3.0%,
81.1%%3.0%, YRI5 7R, CKISFIAIbH 13k
KPR 5 2.3%+1.2%, 1.7%+0.9%. 5
FERAALL, BIP<0.001(Pos = 1.97X10° Py, =
3.08X 10°, AR5, A A% B 12 5.

317E

FERFIE R B, A LA B, JA
BB S 5 R4 e 7R H). R SLEh ) DO i
B EBI5-7HT I 4R, AT ARG R G 1)
SE4 R A AT AR AR AR PR 2 A S A T
FGFIERT, 7% P VR J2 A o JI O B 1 R 348 A4
T 14-200 15 W e — AN 1) A0 5t 1R RS, O
75 Fo A A K DR 7 (i T B ) 3L RIPEHT T,
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BMSCs.

HGF,
OSM, FGF, EGF

BMSCs

2 FHEARSSMERERYERII x 40). A: BMSCs; B: 7d; C: 14 d; D: 21d.
m boctn WL AR . OSMART T 4108 4k
(S87bP) A3 SV SR T, i LA T 40 23 434k
— Alb PRSI R IR BRI B, SUR ARG
(41200) gy, AT O DD R B IR
- K18 SR BRSO R T ), 1 [ R i e
(I770D) ) 2 b 2540, O S MAE G JFF ob 1 DAS 3% i 41
_ AFP 3553, B I OSMB AR 5 16 S ik
(98OP) 3 33 s T P 2, e
_ TAT OSMELAT BREUH B 7 AU HE4F 1. EGF(R I |
GI300) e o iy 3858401k, I PO R 7 3 B %
(152 bp) T 8 A 40 5 5 e e e 2 5
7d 14d 21d  MSC Hf4fe

B 3 RE6ER-actin, Alb, CK18, AFP, TATRICYP2b9 mRNA
BIZRIE.

56 B WE 1 FUH R & e . FGEAMY g {2 it 4
M A K Ry 24, R T A R A R K 5 5 I
TR LE R BRI 24 A LB B, HGF, OSM
L% 0 I 5 8 25 AR LB PAY g 0 P 5 e 5 T
{/E)EHBS-R]-

HGF 32 K up ferd JdF 582 N K2 41 =
A2, R M R R 22 oy 2R, JF HAEH AR
Jii Xof JHE 4B 1) 4k B R R R FEAE L A Hh e
KMAFAENE DU, HGF AJ LU T % 44 B 6-
TRMG . Tk PR R L LA I 2Ok R L 1R 15

B4R H 041 B I FHGF, FGF4, OSMAIEGF4%
1ER 5 M3, 45 R RS A 28015 FBMSCs
AT REA L, 45 AT, 223 BT 40 1 (1 A1 5%
W EYAFP, CK18, TATHICYP2b9.

AFPJE 4 VR JZ 3 A0 L VR i JH 40 B 1R b
BPEE I, BEE I R B A, LR IE T
BEA%. CRI8M T4t v i) 22 40 iy 42, ARG T
A0 1 T 46 30 50 A I H 40 IR S TA . & A TD I
SE TN AT (S BE. TATA Bl =R H A 5 1T
A HURF S PRI — A B FR SRS, CYP2b9
eI U A8 i B AT A0 R e Ve RS B R
G JET 40 () b s XSS FR AR e S LT 41 g
(R e 1k ) e R 4 ke B gy, AT R AR R
PR TRI I, BRATTR F I A DA E by T 5
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S A R IR TS, 7B Skl FE T, Sk
PRI & B I RRAHARL. 1 S A I 1 AF P2 B bR
BRI, 14 AT HHILTAT, CYP2b9%5AL
T4 Pt s S P b A ). 1 R S IBMISCs A
AFP mRNAZK A 59 FHPE, 5 SCk[46]H3E—2L

FHGHT L ARE SHABMS CsA il 44 KR
B, RANET dedn . i 55 90 o B A
N2 TG, AR IR, A 2 il i 40 5
R A IR HES, JEAETRS21 A i 22 5]
XA WA AN 2 A B A2 IS, 4G I 4l i A A4 ok
BRI A0 IR T AR 6 T I Se 4 g f2 75
F B 5 P T TR R 2 i PN R A i ok, 3R
AR FEACT] DAHERR, BRA A4 A1 Py Rz 40 i ) 2
K DA R R Sy 38 75 T 5 16 P9 2 4 i 5 SR A S,
T L 22 JDC - R 00 FH 200 P S e 1 8 40 R o B
B A PH .

T L A IS I C K18 FTA DA (1 FH
IR EL, A5 21 dFHE AN I 4331 24 80.6% i1
81.1%, i T AIZESzEe Y, XA it 5 BMSCs&iid
IR B 25 VR O o R 22 S BV R AT
)P alifh A 8,

AR 5 F 5 e e RSN BMSCs
RS T O REREAN L, TS TR A AT,
M A4 33— T EBM S C s 5 o046k T4
JiE LA K BT 4N B RS AR B 5 T S FE itk
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