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[(HE] BHM HKEFUBRHEEF I GaADRESF@EA KR FHGE)# X K8 M A LR T @ 5 (BMSCs) & i 4 20 1o
SR TR REFFEH TS FF BN @BRRITER, HiE B AR5 H KK BMSCs, i X 4 i R % & & A7
&, BRESRWIBHATHEF FHR,A 4.0 pg/mL Gal-3+20 ng/mLIF @4 kB F(HGF);B 41:0. 1 pg/mL Gal-3+ 20
ng/mL HGF;C 48.:0.5 pg/mL Gal-3+20 ng/mL HGF;D #2:1. 0 pg/mL Gal-3+20 ng/mlL HGF;E 48:2. 0 pg/mL Gal-3+ 20
ng/mlL HGF; fa b x4 5 28 . SD X & AF IE 20 i TAR20, 471 ﬂ"i;?%— 7.14.21.28 d BB AF@BEF AR LA L LEEHD,
FHRALEZERY HEMNQPCRIEZEFFHIME N, HR 24AFFRAE. 54 BMSCs BERH @ FHminiEn. 5
X BB AT I 2 i TAR20 A8, 2 & 28 d B 1] &, C 283840 &%, TAR20 AR A2 Jobb ) 5% 355 B 20 F 6 & & (AFP) L& & 9 (ALB) %
kg mrERRIE,. FALE 28 dati s Ca AFP . ALB# % X &k %% %5,;C 4 AFP.ALB mRNA % i 80 2 3¢ n, [ &+
VA 28 d BF ] B AR FaA RMEME, iR Gal-3 34 HGF #6 A 25 F K & BMSCs 4-4¢ 4 AT 4 4m JeL , 2 1L )G 64 AT A4F 4m JeL Bk 5 6 BT
Ak ik 4 AFPALB, B F a2 55 F3 A M @A Gal-3 JREA X
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Gal-3 united HGF induce the differentiation of rats BMSCs into hepatocyte-like cells”
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[Abstract] Objective To explore the feasibility and optimum concentration of direct differentiation of rats BMSCs into hepa-

tocyte-like cells induced by Gal-3 joint HGF and identify the induced cells. Methods Rats BMSCs were separated used gradient
centrifugation and adherence culture,and then identified by flow cytometry. The third generation cells were divided into 5 groups.
Group A:0 pg/mL Gal-34+20 ng/mL HGF;group B:0.1 pg/mL Gal-3+20 ng/mL HGF;group C:0.5 pg/mL Gal-3+20 ng/mL
HGF;group D:1.0 pg/mL Gal-3+20 ng/mL HGF;group E:2. 0 pg/mL Gal-3+20 ng/mL HGF;positive control group: primary
rat hepatic cells IAR20. The morphology observation, Q-PCR and immunofluorescent staining were applied respectively after in-
duced 7.14,21,28 d to identify the cells differentiation. Results After induction,the morphological characteristics gradually trans-
formed into hepatocyte-like cells, similar to primary rat hepatic cells IAR20, the translation rate of group C in the 28-days time peri-
od was the highest; Immunohistochemical examination demonstrated that fluorescence staining positive rate of ALB and AFP in each
group increased over induced time,and group C was the highest in the 28-days time period. Q-PCR demonstrated that the expression
of ALB and AFP mRNA in group C increased over induced time,and peaked in the 28-days time period. Conclusion Gal-3 joint
HGF could induce the differentiation of rats BMSCs into hepatocyte-like cells which secrete hepatocyte specific product AFP and
ALB,and the induction efficiency is related to the induction time and the concentration of Gal-3
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PR EEA/EAT . H R B AR BMSCs 1] [ R 41 i 4%
it AR PR T . PR AR BF 5 3 Ao A [ 3 B 1 Gal-3 B 5
JF 4 i AE 1 B (HGE) Jin A BMSCs 1 35 W Hh 175 5 55 3% BM-
SCs In] fiF # 41 B 5 1] 43 Ak . LAER R % 5 15 19 W] 47 1 2 A %
KA.

1 H#57H%

1.1 b fERRE SD # Pk KR, R 80~100 g, th i 7 &
BER 2 S g g oo N . R BRI 40 i TAR20 W B 1 i —
BF A= ¥ s Murine HGF , Human Gal-3 4§ [ peprotech 2\ &) ; if 4+
& DMEM-F12 ¥ 3¢ B 3% R HERR R 22 v W (PBS) 1Y
T4 [ Hyclone 2 & ; i & B CD29-FITC, CD34-FITC, CD44-
FITC.CD90-FITC g H eBioscience 2y # , Pr A Bl CD45 K 9T
ROEERE 0 GgG) 56 Z 41 B Bioss 2 A ; fubi K R H
G B (AFP) Boi B —Hi W B Abcam 2w, i K RIEH O
(ALB) B30 R —Hi ) B Santa 237

1.2 ik

1.2.1 KB BMSCs 943 B K59 K4 E SD oK BRUS0HE I
Ab B, JCTE S5 T R BUR R S B8 SR ] Percol 1 W40 5
ML, LL 5 X 10° /mL #£ 80 F 50 mL MR GRS, & T
37 °C.5% CO, MBEFRAMRESR . 48 h o7 IR IR, 25 BR A W BE
MIAME, DA R 2~3 R 1 k. B2 40 K% 580 % ~
90% .45 1+ 3 f54%. T P3 40 A, il 4 B 41 L B (5 7 ~ 10
T4 B A HL K R CD29-FITC, CD34-FITC, CD44-FITC,
CD90-FITC.CD45, #5659 & 30 min, PBS #j ¥k & 0>, T 2 41
Ja BRI . Horh CD45 B 3R A E 455 A
AR 2% 30 min,

1.2.2 SWRAARFESSMHRF BUEKRES RN P3 R
i, AR SD KR BMSCs 5% 4 85 37 25 I AR [ ¢ B Gal-3 43
20, A .0 pg/mL Gal-3+20 ng/ml. HGF;B #1.0. 1 pg/mL
Gal-34+20 ng/mL HGF;C 41:0. 5 pg/mL Gal-3+ 20 ng/mL
HGF;D 4i:1. 0 pg/mL Gal-3+ 20 ng/mL HGF; E 41:2. 0
pg/mL Gal-3+ 20 ng/mL HGF; BH 1 XF B8 41 . SD K B Bk 41
fifl TAR20,

1.2.3 B AS WS SHEHETIEE 7.14,21,28 K
U AR AN S 2 A Ak

1.2.4 5 RNA 2RISR 9206 & Ry AN R 5% (Q
PCR) B FiEFIE4H 7.14.21.28 KUYCHELN AL, A Trizol i
FIEBCE RNALS B L L RNA BEfh oF 47 400 5 R n o 4 4
Kl . DLARIRE RNA R BRI 5% 3 A L cDNA, L Bactin 2y
WS . & PCR{UK I AFPLALB Ry 36 [N k. 519 54110
T :AFP(130 bp)F5'-GGA CTG GCC GAC ATT TAC AT-3',

Sl S oom 0. 15% ]
=) >
:
3 2 R
2 o1
-
2 10.00% 0. 00% & J0. : ]
B hdd Wt Ml -
100 100 107 10°  10° 1 17 10°  10°
CD90 CD90
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R5'-CCC TCA GAA AGC TGG TGA TG-3'; ALB(120 bp)
F5'-TCT ATG CCC CAG AAC TCC TT-3',R5'-CTT TCT
CTT TCA CGG CAT CA-3';B-actin (150 bp) F5'-AGG GAA
ATC GTG CGT GAC AT-3',R5'-GAA CCG CTC ATT GCC
GAT AG-3', W %M :50 C 2 min;95 °C 2 min;95 C 15 s,
60 °C 32 s BEAR .40 G EF ; W A M 28 43 BT I EE60~95 C . 1§
MRERESR 3 K., Hp QPCR MRS R CoE L UT
ARBTEER . AANCt T L) =FfFMEE R P ENIER Ct—2 8]
FEf R HAYZEN C HIER ACH(ZEs) = HIWER Ct— N
% Ct,

1.2.5 #iffgteysdbiie 4Rl TiESES 7.14.21.28 R
W A L A IE AT S SO IR AL S e . — P R
B ALB(1 : 400) \AFP(1 : 320), Lk TAR20 4 Jifs 3 FH £ X B8 .
POt BB LN B

1.3 St R SPSS17.0 GEit 8k 4 #h47 4b 3 . 3t 1
PR T s R 2R B BRI 2 B R Ir 22508 K«
K9, K 3 7K fE «=0. 05, L P<<0.05 FZESHFEIF XL,

2 & ®

2.1 KKl BMSCs 7y g #5 9 Ml N @ 45 R R m
BMSCs ¥ R ERK APDLERRIE . AHEWE D, i
220 i A A ) 45 2R 7 R) 58 BT Al i AR A0 4 1 CD29, CD44
F1 CD90 FHAE , & 1L & T 40 M b5 ic 43+ CD34 Fil CD45 Jy Bk .

|
\\; [

\-‘/{I‘ -

\
.f”/-,s

o

s 4 N
W

o
N

ATRPIRAE KB RIRHE .
1 SD KRR BMSCs &M (X100)

2.2 FEREARESEWELER SAFEFEERT IR
Sy ANl AR A, R R IE MU B R R R 14~21 d )5 AR A
Ly AR BT 25 22 #4008 173 8 3500 A0 i T AR /N
B0 2 MR 5 1 95 2 28 IR 40 MM 255 ) AT 0 MR L TR G
ARIE B A o] LR 22 WU 40 R 22 A% AR L, 5k BRI R
4 i TAR20 AHAL . e L C 4564k i TAR20 AH AL 40 it b 1)
s WL 3. B.D.E 4141 M B A A bR B E T ALC 4L, J itk
A5 [ A B
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2.3 QPCR M AFP,ALB mRNA FEik 4558 BUH XN & &
B 7 A T B e TR 1 3R 3K A A L i B 2008 0 A R AT 4
PHaHr. SR BRI E N Gal-3+ HGF 41 5% S K 5 6t
%t F AFP.ALB B mRNA &35 77 78 38 54 (P<C0. 01),
B 25 B D) (R JE K, 714,21 J% 28 d 4 AN BE AFPLALB [
mRNA F ik % 5 A 481t 2 L (P<C0. 01) 5 8] I8 7 5] e BE 1Y
Gal-3 Bt HGF 5585 4 T 41 i %235 AFPALB 2 5 A 4i it
FREX(P<0.01) . ABFIEE KI5 B M XS I LA, B A B

A 3 el 2 B

2045

FrRmF ] B SE 4, C 24 AFP,ALB mRNA 3£ 3k ] .35 fm, 28 d
i, C 41 AFP ALB #9 mRNA k8 i, Wk 1~2 F4~5,
2.4 ML GREESOCHR AT R 5 XS B4 LA B A B R
I ] ) JE S 25 41 AFP K ALB 501t Je (8 B 5 ) (3 v ]
B LA 28 B i) i 25 21 G €0 B R i 5 5 O HLAE 28 B[] a5 4%
AH B & . C 41 AFP K& ALB 1) 5 6 42 €6 B % f v, WL I
4.5, B.D.E 4l AFP ALB {5 9 4 (o K 845 [ F C 41,
EFRPE AR T C 2L B A 51 50) [ st ]

A AYE TSR )G 28 dsB:C AL SR 955 28 d; C. P X AR 4L,
3 BSEFFRHEHBESZEEZML(X100)
*1 A E BB AFP Q PCR 27 22T {f (7t )
AFP Z’MCT{E
2851 it F r
7d 14 d 21d 28 d
F 44 ) 1R 2 1.000. 04 1.00+0. 04 1.00=£0 1.00+0. 04
A4 1.3740. 04¢ 1.2540. 10¢ 1.1120. 03¢ 1.92+0.07 1.414+0. 33 91. 293 0. 000
B4 3.3240.13¢ 3.7940. 18¢ 2. 1340, 05¢ 1.7540. 05¢ 2.7540. 88 209. 209 0. 000
c4l 2. 0840, 03¢ 3.4440. 49¢ 6.58+0. 55 16.88+0. 10° 7.2546.06 963. 307 0. 000
D4 2.4940.07° 3.1340.17¢ 7.9220. 06° 3.55240.17° 4.27+2.34  1071.808 0. 000
E 41 1.1440.02¢ 2.7240. 30¢ 5. 8840, 05¢ 6.7440. 22¢ 4.12+2.39 582. 144 0. 000
ait 2.0840. 82 2.8740.95 4.72+2.74 6.1745.85 3.9643.59  1213.111¢ 0. 000%
F 557. 664 60. 489 523.156 6 725.971 1 349. 676° 749, 0820
P 0. 000 0. 000 0. 000 0. 000 0. 0002 0. 000"
SERNM F SRR P H s AN A F Gl & P fE < P<T0. 05, 5 B BRAL L 45 .

®2  FREAMBE ALB Q-PCR 27 **T{g (T+5)

ALB 27 25CT fff
451 ait F P

7d 14 d 21d 28 d

FF 4 ) 1R 21 1.01+0.05 1.01+0.05 1.01+0. 05 1.01+0. 05
AfH 1.244+0. 34 1.3240.07¢ 1.1740.08 0.89+0.01¢ 1.15+0. 23 3.318 0.078
B4 1.7240. 16¢ 3.7740. 40¢ 7.1140. 03¢ 8.9240., 05¢ 5.38+2.94 668. 494 0. 000
C4 3.9140. 33¢ 5.1440.11¢ 8. 6540, 04¢ 13.4240. 03¢ 7.78+3.86 1798. 648 0. 000
D4 5.56+0. 23¢ 8. 5620, 08° 7.8820.02° 6.5920.12° 7.15+1.21 288.116 0. 000
E 4] 5.66+0.57¢ 11.03+2.51¢ 6.9040. 04¢ 4,340, 04¢ 6.98+2.84 15. 200 0. 001
ait 3.62+1.95 5.9643.70 6.3442.75 6.8314.38 5.69+3.47 85. 653° 0. 000?
F 103. 318 34. 491 13 927. 496 1 687.815 242, 839° 60. 470>
P 0. 000 0. 000 0. 000 0. 000 0. 0002 0. 000"

“ BB F Gt P AR S ERON Y F et R P AL P<<0

.05, SPHPEXT R4 b3
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A Aiﬂﬁf‘%iu%ls 28 d;B:C L FEFHE RS 28 d;C BHPEXS B4 .

B4 55 BMSCs % 28 d AFP %3384 (< 200)

AAHFESHIRE 28 ;B CHFE FHFFE 28 d: C. FITEXT M4 .

B 5 55 BMSCs#E35 28 d ALB 83kt (X 200)

3 a9t ®

JASE T 7% AR AR DA 10 97 4 i 28 2R 0 189 7 3 A e A A4
e O HE R 2R B SR A A R L T4 M A A e T R YT R
(AL R ﬁt&iﬁ%ﬁ PESS I6YT B AR SF O s 76 I 9
TR IR T U R 41 41 TR AT A s A Y. BM-
SCs Atff?ﬁ“ﬁ‘fﬂ’]ﬁgﬁﬁv‘ﬁtr*éﬁ%ﬂ’]bﬂzﬁﬁéﬁﬂ’@,ﬁﬁﬁ*ﬁ
F&E. 5 THRGE A A AL, B G 5% HE R S5 005 B T 48
MRS A 697 A BARRP T AN . AR SE G SR FH I BE R Rk
$R 4K R BMSCs, Jit =0 248 Ml AR % 5 45 R W 7m Hows 2% 38 ) 7 i
T20 AR 75 CD29, CD44 FI CDY0, A~ 22 ik & I T 4 i 4% &
CD34 Fl CD45M, 2k J5 S 52 56 $ 415 4l B & . 7 1k 47 19 40 i ok
SIS A7 A R e i

H #i . 44 N 4% S BMSCs i) JiF 4 41 i 52 1 4316 5 B F
0L I% £ BRI 43 0 ) 8 1 B X AR 20 04 AR AR K =
B PR S A 48 il 2 BMSCs (RSN SE 19 5% 1 J5 . A R &
BLTE BMSCs ] JFAE 48 5 5 o0 fh B P ole AR AR K
PR A i e PR FAR 2, o i F a2 192 HGF. HGF £
TEENFEHG 5 4008 5 0 S5 0 2 A eb o= A, MR /N L
ng/mL B, Xt BT 240 M5 12 06T 22 43 2446 R L 0 E 5 T 40 i A
WA 2243245, Okumoto 251504 HGF fE B iBESH Fif
T KB BMSCs 4. 21 d J& 40 Ml 34 58 ¥ B 5 B . 35 BT A T
RS o S A 1 S R O B 7 3 A (S i R T
FHI B S #R 2 2 BMSCs 1945 4k 38 78 L 2 43 4k IS 40 i 19 A=
Yt . H AR BT A0 T A 1 A R RO B

BRI 22 N 2 Y 10 HGE £ 11358 405 13 B 85 v i A8 1k S e f

ARSI BEEER A 20 ng/mL HGF fE R 305 S 57 A
AR 5 A A AR A TF 95 X 15 5 28020 1 L T 5 L R RE 1A
WM A B E SRR E R mE R,

Gal-3 & —Fh LA MAE 1 & R A5 1Y 2P FLBT 45 &
1, 35 2 7 T 40 M 5, o 0 40 B A% . 400 M % 1 40 A 3R

B e Z AR ME L 1 HOBE U B (CRD) 5 40 i 3% 1 7 5%
EARMNRY A S5 2 F kBRGS0 40 A K o
BRI T 200 6 285 B B 10 T 1SR R R 5 e RS . Gal-3
FEAR R 22 R4 00 T A RS iR S S . AR K
PRAEAR AP S0 b, 30 AR AE P 19 Gal-3 W] LU BMSCs ] i
BBy, B 10 me/L ¥ /Y Gal-3 35 & &R & W
81 Gal-3 RPN A B Z I R R BMRE Y. Yamazaki
ST RL U AR R CCCLO 483 47 K B 8 4y B 58 %) 52 ke B 7
JHERE A 52 3 A v Gal-3 58 4o 00 T 440 TR W 16315 - 3 % 17 412 3ok
JHE TR 40 M6 1 3 3 . A i 0 S 0 B BF 9T B bk I T I R
TRPII Gal-3 KF5 B & 09Ik R W5 % Y1456, Ulu 07 %
BUAE T 9 A0 B VT 28 4L 0 B8 3 1 Gal-3 JK P B B T
. %F Gal-3 51 41 i 43 4k AT 40 i 75 42 18 52 %5 ) 5%
PE AR B HEN Gal-3 W] B8 i 75 5 BMSCs & [l 4316 2y T+
S JiEL DA T 48 52 45493 19 T B i T L 0375 5 28008 [ A 7 7 9 AR
A R AR o O T IR IR X — B A 5 SR TR [ e
i Gal-3 B4 HGF 5 BMSCs [n] I #4055 1k . 5256 45 1
BRI Gal-3 & HGF ¥62i% S BMSCs 7 [ 4316
o JEERE R, T L5 5 45 3 Y 20 i BE 2% 0k T A R R S v
ALB fl AFP,H. " 0.5 pg/mL Gal-3 B4 20 ng/mL HGF |
AT 28 d R FIF SRR IR . AAX T R HGF
HATIH TSR MA Gal-3 J5 1% SRR W R &, 45 1 4h
JH Ty R A A T 5

LI RE R T 0.5 pg/mL EFEMT Gal-3 %R
YRR S5 o N — 2B IR R A Gal-3 B & = 8075 5 KR
BMSCs [a] BFHE 20 53 A6 B 5 20 ng/mL HGF 35543 b AFE
2% 5 VO B0 A5 () BB 3 T S 0 % 1 A R il

gi ERTiR . Gal-3 2 —A A% A W 1 A 1 i 2 BM-
SCs [n] JIF 5 2 A > AL B9 B 7. 0. 5 pg/mL Gal-3+ 20 ng/mL
HGF A8 305 5 K B BMSCs & In) 43 46 9 JIFAE 20, {3 2
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Gal-3 BE 75 FL R 235 18 &L 5 20 3075 58] HGEF (935 3
IR P 22 S LA BCH i i o] i BIL A 42 BMSCs 15 5 73
45 18] B ot B2 E— AP Y SE R IR R P9 .
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