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Abstract

AIM: To isolate and identify mouse marrow
stromal stem cells (MSCs), then to explore
whether MSCs cultured in the directed
differentiation media including HGF, EGF and
FGF-4 could differentiate into hepatocytes.

METHODS: Bone marrow cells were collected
from C57BL/6 mouse by density gradient cen-
trifugalization, and were purified by adherent
culture. Cell morphology was observed, and cell
surface markers were identified by flow cytom-
etry. MSCs were cultured in the directed differ-
entiation media including HGF, EGF and FGF-4,
and the expression patterns of some genes of
the hepatocytes, AFP, ALB and CK18 were vali-
dated and confirmed by RT-PCR. The ALB and
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CK18 expressed cells were confirmed by West-
ern blot.

RESULTS: Cell morphology tended to be uni-
form fusiform shape with passage. The percent-
age of hematopoietic lineage marker CD45 de-
creased from 86.49% to 2.77% while the percent-
age of CD90 increased obviously from 25.42%
in primary culture cells to 93.47% at the fifth
generation. AFP mRNA expression appeared on
culture day 7 and decreased in the later days;
ALB and CK18 mRNA expression also appeared
on culture day 7, but increased with the differen-
tiation of MSCs. ALB and CK18 were confirmed
to express in the differentiated MSCs by Western
blot analysis.

CONCLUSION: MSCs can be isolated and puri-
fied in vitro, then induced to differentiate into
hepatocytes or hepatocyte-like cells by directed
differentiation media including HGF, EGF and
FGF-4.
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CD454=CD90. 4 & & 4¥9MSCs A 24 A HGF,
FGF-4, EGF=#t 2l B F 0935 TRk R gk 432
21 d, 2 ANAF T F TR MR
(RT-PCR)#F=Western blot7y i 5 )& 40 e,
#8%& 8 (ALB). %9l A& 9 18(CK18).

n¥ % x4a

£ o A T
(BAL) e IF 21 &
T A K E
B o #6298 & A
4 It IF L 2
RS AL, 43
ER LR E
KeyH 8. A
NI,
AR AR W 4m B
ARBAEGEY
B 4w B, 42 )
H AL KRR TR
a4 5] A

W@ 5 F LA

&, B AEE
IR, P E AR
ERAER LY
BERRE LR

H



4052

ISSN 1009-3079 CN 14-1260/R

BRENBHRE

2008E12328H £16% £E36HA

WA B A %
FHE R, BT
HLE S AL A AT
20 09 B 2 R
om i M 2 AR
Y

AR 5% G (AFP)JE Ak B Ao & 6 /K P89 A

ER: BRGTHTmEER KK S m
T 5A & A KB AEREH 5K, A MT4a
oL e & E AR & CDO0 A P 28 B R AR #925.42%
¥ ]93.47%, & b T 4a 66 & 8 AR ECD4S
K TR P g BN R AR, 59 86.49% K51 2.77%.
@B RT-PCRT 4 i 57K o fe k&
AFP mRNA, ALB mRNAZCK18 mRNA; if
it Western blot ¥ #m ik i 5 521 X &9 tm ik
i ALBF=CK18.
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KE SRR IR, o HEH AR 2 PRI
T-4HY, WTLAEREE A E R A A ANl Dl g
g . R, T A T
T4l Ho(marrow stromal stem cells, MSCs)fit
RSN A 4, H RTBFoE v b, A
SEIG B AR T A0 AR SN IR . Al
e, FRAF/NMS Cs I EAT 5 5E . RIS BF5E /0 Bl
MSCsAEVRANT-T 7340 0 BT 40 B AT RE

1 MRRITSE

1.1 ## SPFZC5TBL/6/NR, &, 3-4%%, 14
JiiE10-12 g, WM 5K 03 P o 4
fit. MEM-LG, FBS, L-8 & Et/Z(Hyclone s
fl); MCDB-201. ITS. £l4EiERE . JE
FEF(Sigma’as ml); AL/ 40 i A= K 7
(rmHGF). FAL /I U B2 2 4 40 i A A TR
F4(rmFGF-4). FE4 /R B AR+ (rmEGF)
) T'RDZ . CD90-FITC, CD-45PE(Caltag’y
H)); Pr/N R A B AP (Dako 2 ), Hi/b FCKS
Puik(Pharmingen’s #]); AFP mAb(Sigmas #]);
TRIzol RNAFH#ZIR7(Sigma’s @l); RT-PCR
15857 £5(BD Biosciences /A ).

1.2 7 % SPFZ3-4 ¥k & CSTBL/6/IN AT LIk R
W, B AR R B B PO, BY 251 1 i,

FH4500 U/mLIT 2 (I L-DMEME; 72 1 6
s i b B, R A R A R R
910779 T 40 J 53 B 053 15, WOAR MR TR )
CABZ” ; BRI E R IR G T, %2
X 10 /em’ [R5 FE RN AE25 mLIKEE IR . 197
WA FERE R IR 540 mL/L L-DMEM, 360 mL/L
MCDB201, 100 mL/L FCS, 1 XITS, 10™ mol/L 1 Z&
AR, 107U MR, 100 U/mLTT 5% 2%, 100 mg/L5%
%, 2 mmol/L L-A 2 lfiz. 37°C, 50 mL/L CO,
Bgg, LA ZE KRS oi1-2 dim 1k, LBRARNS
EEAN M 40 A K 2180%5k & B, FH20°C 2.5 g/L
IR AL G, 261 © 3L BEATARAR. KL 2R S
RIIM S Cs4i o 2.5 g/LIt BERE I 1k, DMEM-
LG G, 1#%2X 10°/cm’ % 8 M 7525 mL
ST . IR0 & A =Ml e D1 1 2%
PEREFRIE, WMo g JERERE 5 W % 0 40 M 1R
¥ HGF 40 pg/L, FGF-4 20 ug/L, EGF 10 pg/L.
37°C, 50 mL/L CO,}5F= k5%, M 4 i A= K1
12 AR 1R,
1.2.1 MSCsT &MLEL: JR AR RA [RIAL ARl J 5
TE AN, AE R A 2= AR W A L 1 T
B,
1.2.2 MSCs& @ Ar &) BUR AL EL)
eI AR R R W1 7 o T | Y S R WML B
FRIC I —Pidi 6, 20 g/L2 5 I ] o s, EA TR
M. —PraFEhr B4l R ELC DS 41 ik
TR 25 ) PRI C D4S (it 1L 41 i R THI b 2 ) P A4
TP SFITC-IE 4%, 5280 7152 RGBT 1.
1.2.3 RT-PCR#&M B A7 B HUC57BL/6/) iU
g, LEESIRIMSCs L5 3550, 7, 14, 21K
(40, K H TRIzolE RS AL 40 Hi A RN A, 15
#53 cDNAJA, Bl pg cDNAKFHPCRILY 1
HAREHNALB, CK18, AFP M N ZB-actinffI4H]
MR B RN AR 94°C 5 min)a, 404N
IR, 94°CAEE30 s, 60°CIEK1 min, 72°CiEMH1
min, FREEMRS min. AHNSIP00 Bl AP A F &
%: AFP(196 bp): 5-GTG AAA CAG ACT TCC
TGG TCC T-3', 5-GCC CTA CAG ACC ATG
AAA CAA G-3'; CK-18(142 bp): 5-TGG TAC
TCT CCT CAA TCT GCT G-3', 5'-CTC TGG ATT
GAC TGT GGA AGT G-3'; ALB(167 bp): 5'-TCA
ACT GTC AGA GCA GAG AAG C-3', 5-AGA
CTG CCT TGT GTG GAA GAC T-3"; B-actin(569
bp): 5-CCA AGG CCA ACC GCG AGA AGA
TGA C-3', 5~AGG GTA CAT GGT GGT GCC
GCC AGA C-3. ¥/ WI{E &5 g/LIRMN L5
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B 1 MSCSEVARMBAZAS. A: JEIEERIVAIIL( X 100); B-D: 51451, 3. 5L x 100); E: 5T Hk21 d, o]
TZB T FFemia p 2B E4RIE (x 100); F: [AE( X 200).

117 g/LELREREARERS vk, FRvkal Jn 44t
JSAB G BT RS 8 4t AT BUAR.

1.2.4 Western blot#n: HLC57BL/6)> BT 44 i,
FSRMIMSCs 75 32 1R 40, PBSH 784>
VRV, A0 M SRR e o B4R, B0 e IS
AEFR2 X SDS FFEZE Ml T8 11 R L,
100°C H1 75385 mino BHAT R MR Ik R
PR R B A 2 PVDFE b &5
TBSHiFEI30 o/LIENRH#5(75 0.5 mL/L Tween-20)
H 30 min/5, IIA—H0; #R#E1 h, TBS-Tween
205620k, TR LLEPT SR 1L =ET RHRPH LA
PR ARFE L by KR ADABE (A, =
I 2 £5.2-3 min, PBSYERS G MEL.

2 BR

2.1 MM B A=A MNP B 2 X 107/
cm’, 24 hJiF 2 BRAERN PR A0, &I RE 41
WROES, A K RAF. AR TR S T WA
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HZEMEREA K, SR, BTG, ARUTEAE, HE
JerER(E1A). BEEERREUE 2, MRESE
oA — KR E(K1B-D). HSFH21K, B F
AT K 22 500 T SR AL T T A TR Y 22 AR B S
(KI1E-F). Mi{Esk/ 40 K HGF, FGF-4, EGF
()3 5 40 i T I3 R I 2R 4 .

2.2 MSCsA& @7 &4 [ ACHEE 544l il CD90”
1M (1) 223243 1) H25.42%, 93.47%, CDA5 3
555 4 86.49%, 2.77%. HiFRHIMSCstL #1455
R4t 2iA93% LA L (K2).

2.3 BARAE HRHESGI 7R I AFPH:
KIIA, BB 14R KIS, SB21 REKIAIRGY; 14
RIFWHEIE (IR AL, B2 KR IE I, 14
RIFURFIRCKISHE A, 5521 K AL IG5 (1513).
2.4 Westen blot#] 45 R K i S 18 SAAMSCs TG
ALB, CKI8 [1I{#ik. %321 dR &L
ALB, CKI18H 1 (&l4).

mia £ E

B % A %MSCs
W3 A I
Tk S AR,
AFEIE EIRE
BB A AL m
iR T 5T
T T oA AH
AE 89 T 20 R A
.
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o - o o o
10° 10' 10° 10° 10* 10° 10* 10° 10° 10° 10° 10" 10° 10° 10* 10° 10' 10° 10° 10*
CD45 CD90 CD45 CD90
Marker % Gated Marker % Gated Marker % Gated Marker % Gated
All 100.00 All 100.00 All 100.00 All 100.00
M1 86.49 M1 25.42 M1 23.06 M1 70.95
E8- 06-04- F 3+ 06-04- G8- 06-04- HE- 6-04-
S 7 06-04-01 CD45.001 S 1 06-04-01 CD90.002 S 1 06-04-11 CD45.001 S 1 06-04-11 CD90.002
o | o | o | o |
[ee] [*e) e} [ee]
Yo Yo Yo Yo
cO | cO7| cO cO |
3 3 3 3
o2 O O O
& }T{ &1 A }T{ &
o+ o o o+
10° 10' 10° 10° 10* 10° 10' 10> 10° 10° 10° 10' 10° 10° 10* 10° 10' 10° 10° 10*
CD45 CD90 CD45 CD90
Marker % Gated Marker % Gated Marker % Gated Marker % Gated
All 100.00 All 100.00 All 100.00 All 100.00
M1 11.27 M1 82.97 M1 2.77 M1 93.47

B 2 R, 1. 3. SRMBIERIKACDASRCDIORIFCMATLER. A: JERANECD45PHE86.49%; B: JEAIIECD0FHM:
25.42%; C: SFHRAIIEICD45FH:23.06%; D: SE1{AHIICD0RHNM:70.95%; E: FE3ANIICD45HIE11.27%; F: ZE3R4HIICDY0
PHPE82.97%; G: SE5RATIEICD45BHME2.77%; H: F5CAHIECDI0BHN:93.47%.

1 2 3 4 5 6 7

B-actin (569 bp)
ALB (167 bp)

el B-actin (569 bp)

N (K18 (142 bp)

B 3 RT-PCREGMBEMER. 1: Marker; 2: EMIHESFHIE0
KMSCs; 3: FEAHFHIETRMSCs; 4: EAHFIE 14K
MSCs; 5: FEAIAESHIE21 KMSCs; 6: B3t RiESR 7N
MSCs; 7: /INER 2.

I

B-actin (569 bp)
AFP (196 bp)

3 111E

B R, gt g R B oREd 1.3 AN
YL ZTINT R 8. LRITF R, 1%-3%5S K
J RRCA SR O S E RN 2. EE AR A A B
At 5 BT T 5 S50 JHT ) R 3 b 0 A - W v, — i
BIT AR B GE B TG, BAR TR R 2
BT ITE ) R o R B A T B, AR TR AT
B, V% B Tk KA B g AE T
TR K ITUESE, 22 N T (bioartificial
liver, BAL)FIH-4H A% Fi v] 7 205 35 1T 2 ik
Uiy KR TR 1 IV B A AR, 04 v R T
AP RA R B, E AN TR A g,
VEAK () JET 4 i 2 5 B ARL () A2 400 e I 40 i, {HL
LRI REAFAE KU Z BRI ) . T4k, T4
JHL 5 5 434 S JEE 40 PRI 5 15 g 40 i A 4 2 45

ALB (65 kDa)

CK18 (45 kDa)
B-actin (43 kDa)

4 Western blot 4 BEEBRIE. 1: AN TH 75
FRINESHRMSCs; 2: I 21RMSCs; 3: /NI4T,

kPR SRR SR W, MSCsTE Ay i
— R ELAT 2 ) A0 A RE I R T RS, &l
VIR A S, AT oA o LA A T ) RE TR 40 i,
B A LA 48 i A% B2 A8 1) 4l ke . SR A
AR BE T A0, 34 P RE B S i R i S o A e
SR G ), 2 2H 2P TR ) S AR R 40

H i H T HI0% 2 BMS Csif) ik B8 %
FoE B0 B B0, W BE G A6, WAl A o ik
i, RIELER Y VRS AR RATAR A
BRERRFE B, SRICH B4 . FEA FHMSCs B
AR AR R P, 22 BRI BE AR K1) A% o 4
JHa, P28 S SEALARAT B 40 (M S Cs. T,
M S Cslf) %€ & B2 K H 41 M S WS L5 5 o7
AR BRI ) 7 ¥, MSCs#FEIACDY0, CD71 5%
CD44, IMi#=Z CD34, CD45FICD11b%% i ifiL 144
e i br 110 A Bl A AR R 1
I, 4n e s — KR TE, KT et 4
FEAI A, S 240 f il s, J R4 e C D90
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41 HE25.42%, CD45 411 iE86.49%,; 1577 22534
CD90 41 Jf11%93.47%, CD45 4 iINAT2.77%. 4k
S, I R R0 B U BE R R T LA
PRI 2 2L MSCs.

H AT AT XM S Csi5 3 o JF- 40 i (1) J5 v %
2T, A S R R T A R A% 40 A 40
NP AR 7oA N R A T s = i e I O |
PRt B A0 B A ST 4 i 87 22 ol A A TR T
a2 W R 7 R R s, S R DAL R AN KTE 2
AR, FEA A K F(HGR)E R —Fh
Zaedi A, ik 52 ke-MET45 &, el
2 P M AT 22 7y 34, 761 st 72 o
KA F AR IR, R R R R — R A
BT 440 M AE KR F(EGE-4), W] T I & A 1
UM BORIEVER, 25 W2 R #E460;
KR K F(EGR)/ER TR & & A f v
G BRI EAE Y. ALK, AR 7R
WP N4 M A FHGF, FGF-4RIEGFK #3717
SRR, WIS PRI TSR, B R
A ZR NN ) /N T o 1l S KA ST TS, A7 3T
4 HIDN A A s S A2 A JHT 400 A 6 B R A7 35 1) A
FHUO Seat g AR s, RATHE SUARF R, H
B, ESELE, AT BN L A M R
SRR ED A TG E A (AFP). HEEE(ALB),
AN A B L (CKI8)AE AFPAE IR HA T 4N AR )
JHERRAC, 76 A1 20k R . CK18 & Bl
JH- 40 B 1 e e PR P s, AR AR T IR R
B, A0 R 3R R B e AR Al
BRSBTS T FR21 d)s, MUNES
bR DU S B A0 MR A 1 e AR AR A, T
HMGEFFE K H A 2| AFP. ALB. K&
CK-18[1 3Rk, IMIMHIAESE T RATEARINE S
11718 ERMSCs 1] L2344k JHTF-40 .

ARSI A FRATTHE /1N B R 5 40 B I
F B0 W RERE IR ST, 3R BAT B = 2 EEMSCs,
AL T U FHGF. FGF-4. EGFl 1%
HIFRFMERER, AREMSCsiE S50k
FCR R0 M. (R AR 40 AR . & 2 g
i, AE AN AN T 4 M bl e S A ROK
FEThRE, W20 SO0 AR SE.
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