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BE HE: AR RRF S &84T R F MR R T 40 (MSCs) 67 Mg B 1L 69 k. 77 3% IR Wistar X KR F Ao
BE R, 5 %325 MSCs, RAF =R K F SR MSCs, 24 5 - R A M (5 - aza) SRR 4 99 06 4 K B F (bFGF) 2 7% £ B 44
B, A EFH EGAE=Z8, BERMETREAB S L, LA@BLFFT EETSIHFH%EE T(Toponin T, cI-
nT) . 4% & 43(Connexind3) \a - B3 %& & (a ~ Sarcomeric Actin) 8 & ik , & | ¥ £ ¥ RT - PCR H R £ # Nkx2.5.GATA - 4,
TGF-? ot REA R At b e hik, B8R & A MMBIF LT cTnT. Connexind3. a — Sarcomeric Actin # F 7] £ & ik, %
%t bFGF # ¥ 48 B 2} F 48 & & H cTnT.Connexind3.a — Sarcomeric Actin § & 'At 4R, B4k 5 - aza H FHFAGFHE LE ZAE G K
1 B0, FK VB 4 B A 22% 28% \32% ,5 - aza b5 BFGF B3 404 55 Lik = 2 rabk 4w s A0k bb 4 5 7 % 28%.33% 40% , B
SHASFAAG MO RR RS TR S am FHFA, HEARBEEFABENEL(P<0.05), RT-PCREMNSER 7,
GATA - 4,Nlo2.5.TGF - 8 2. 47 89 MSCs H kA& , ¥ 4h 5 aza K FMR 5-aza 5 DFCF B H FAKEH 3 B, =M 4H
ARFEGAK B 55— ara thFHKFRALEREF,CATA - 4.No2, 5. TCF - B £ F 3760 MSCs AKX, ¥4 5 aza H F4
AS5-aak PFCFRREFAFUFFEIR X ZHEABARBOAKX , RS- an A FAFFWEILE, EFHFEFHEL(P
<0.05),5~aza b5 bFCF B4 F K F LR, 2 H LA FEEN(P<0.05), 2455~ aza FHF42 5 5 — aza #v bFGF B4
FFEFFEHEL MR, ERFFHEEFREL(P<0.05), 2P EES - aza 5K 5 - wza &5 bFCF B4 5 ¥ T4 MSCs #)
SREBHAL, BRAFF TR E 6 MSCs B Ilimit 5 &4k, L4 BFGF A FAFFHEARERER, Bid:5-aa R
bFGF B&A 5, T vA4E # £ 57 654%i MSCs &) -8 Bl A5 1L 69 & 44,
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ABSTRACT Objective: To evaluate, under the different inducing conditions, the potentiality of bone marrow mesenchymal stem cells
(MSCs) differentiating into cardiomyocytes in vitro. Methods: Wistar rat MSCs were isolated and cultured from rat bone marrow. MSCs detived
from the second and the third passages were cultured for 21 days. During the inducing process, 5 — azacytidine, base fibroblast growth and 5 ~ aza
+ bFGF were used as inducing factors. The MSCs differentiation was observed under phase — contrast microscope. The immunohistochemical tech-
nique was used for the expression of Troponin T(cTnT), Connexind43, anda — Sarcomeric Actin. The expression of Nkx2.5, GATA - 4 and TGF
~ B were examined by semi — quantitative PCR. Results: MSCs showed spindle - like morphology, but the shape and arrangement changed after
induction. The 5 — aza group and 5 — aza + bFCF group induced MSCs to change their morphology to that of cardiomyocyte type. The ¢TnT, Con-
nexird3, and a — Sarcomeric Actin had no expression before induction and after the induction of bFGF. The rate of positive cells after 5 - aza +
bFGF induction was higher than the induction of 5 — aza(P < 0.05) . The expression levels of Nkx2.5, GATA - 4 and TGF - 3 genes after the in-
duction of 5~ aza and 5 — aza + bFGF were significantly higher than that before induction and the induction of bFGF(P < 0.05) . The expression
levels of these genes after induction of 5 — aza + bFGF were higher than that of 5 ~ aza. Conclusion: The effect of 5 — aza plus bFCF is the better
factor in inducing MSCs to differentiate into cardiomyocytes.
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D PURSER O REN W RA, LB ERLER B
DYSRARIET, —BID, RSO UL R LR 5
4R, R EAE AR U, HRFIERMC, SRR UL
ERRSUZEERASS RS, Bl THRE D, A RED
BERGONN B &, Hit, LA #b0GCUL4R R DU
MR, A R B R AN, R ARARXET
HHH(MSCs) 397 0 AL 7, TE RN —Fh R RR AT R A
RFE. WmEA{E# MSCs T Ra OO L RRAFER
PBEE L. FLBX Wistar KB MSCs HATHE, H KA 5
- aza J bFGF hSMAES Lm0 MM 246, B 7 F R 8
B EETF MSCs [0.0 AL &4, o R R 40 M a0
BHERE R,

1 HEEAZE

RS
DMEM/F12 - 1:1 #53¢ 3 (X E Hyclone 22 7] ), R FHG 4 1
H(XB TBD27]),5 - BEMTF (Sigma 27)), B 5 RE Tro-
ponin T IgG P ik . S B 5 ¥ Connexin - 43 #I & (Neomarkers 2
A), R\ HAFHEXRESRENE R - RENIEL R
HRE MBI PR EDHRERLAE ), PCR5Y
(Takara A @]), D - 37520 Osterode T B S LB LHL(EH),
HEBME(HZE OLYMPUS 207] ) , SR BT (JEM - 1220 B H
A FAR)) , G B R H7{ (Promega 22 8])
1.2 MSCs BUREYL;

RAARBAE Wistar KB, H4E 8- 12 X, KEH30-70
L HEKR BRRERSYS L RBE. F Wistar KRB S
BTG B 75% CREBR S A5, T B &4 T BOWM
BERRE, BRETRE, AASKS 04 DMEM/FI12 ¥
Ve R BRI IR B B 40 M, 4 rhUE WO TR0 B R, 1500/m
B S F L ARAERTINAZR SRS 10%H
4 [f1 3 4 DMEM/F12 35388, /DR FT R B B, #E AT 4 AR
¥ BT S0ml EFEIR T ,37°C, 5% CO, BHRB g,
1.3 MSCs R BfnsE s

RFEBRSBEM Y, B3 XERFHIEHRE, AHREE
80% R MRIEERT, F 2.5g/L B8 A0 EDTA #H47 1.2 b5 R.
1.4 MSCs M 4E%KS
RS 35 i 38 AR RSB =48 MSCs, BL 1.0 % 10°/ent® B9

11

BEENTFHESEHLENBER N N TR IEHES
IR AFER, BHASAA, AHIEF 2 KX, HMS- azs B
5S4 A 10umol/L5 — aza B9 DMEM/F12 3552 508 & 24 /BT,
FAPBS th¥k, B AERIEFE, ERNRKEE. 5-wz 5§
bFCF B 4% 4 : i A& 10umol/L5 - aza 1 2ng/ml bFGF )
DMEM/FI2 3535 %, B H 24 /Ne3 /5, AR PBS sk, IR &
2ng/ml bFGF i) DMEM/F12 353 5, S APIKIR K. #4l bFGF
54 % A& 2ng/ml bFGF f DMEM/F12 357 5, B MK
B, FRAGRESH) AEFWISFET R, £
1.5 S dbnmpse
1.51 BHETHUR . EXAASHLBHENESHLEA
PR ST, EE 3 A
1.5.2 Gfmpitese. FRaRatEER, $i5S.
FEFH MSCs S FREMFR A EIEF I AR UM HER
F,Fi PBS ¥k 3 I, B EE 30 +4h,PBS T4 rp¥t, EEH
SREFAZDN 0. 1% TritonX - 100 B3 20 434h, PBS FE 4> 3P ¥k, 3%
AL 10 440, PBS T4k, WWE MEEREA 10
4380 43 B I — 3L cTnT. Cxd3.a - BB B S ,4C 1t
BOMAERFICH =5, ZiB 10 458, BINABBBRIC
PR, ZEBF 104,08 B, FARETR, BK, &
B, PR R . TR E 8 N E, 3B HA R
WA &l BB SPSS13.0 St i, MR ¥ B L
By« SRt (x + o) 2R, FEA LB R,
1.5.3 ¥ RT- PCR M .4 RT- PCREBKRIFEFR
%S 3 G0 MSCs 893 B GATA - 4. NIa25. TGF - B &3k,
HE DR A Trizol EAVETLE RNA ¥5E OD 115 .55 RNA 4
@ RT- PCR AP A #4172 5% 35 & DNAQLL cDNA
BE ERNERTMABNERMASEEANS Y. RE
RES¥,#1T B RS #HmAYT I,
YRR BIEREIS,
TiZF £ 94°C 4min
54 94°C 40s,
Bk 60°C ~ 62°C 40s,
FE{H 72C 60s,
HRIIYFFIR:
T M YEET 2% S IR L K, SR P R R
WRESWER. MERIFELUNH + FHEE () &R, KA
AR PRI T £ 547

¥ RT-PCRSIBEY
AP L5 Tis1
FWD REV
8- MshERA 5’ — ACACTGTGCCCATCTACGAGG - 3' 5’ - ACGGGCCGGACTCGTCATACT - 3°
TGF -8 5" = GCCCTGGATACCAACTATTG - 3° 5" = GCAGGAGCGCACAATCATGIT - 3°
Nkx2.5 5" - CAGTGGAGCTGGACAAAGCC - 3' 5’ = TAGCGACGGTTCTGGAACCA - 3°
GATA -4 5" = CTGTCATCTCACTATGGGCA - 3’ 5" - CCAAGTCCGAGCAGGAATIT -3
o MHTF 24 AT IE LI, FARKE 0% MM AKX
2 &R R,
2.1 MSCs Bytsit 2.2 MSCsRSMREIBESENESTR

MMEERP IS 24 /N ] L BB T R RE BEA K, R
SERE, TASSBREERBRPABBENYE, FEREM
HARFEm THM. SAXTREEHINBAM, HRGER,
ZRAFVBFAK(E 1), 7T REHARDEHRE, 10 X5 LB
s RER, A 14 XER. BWRERRE 12, G0

HEERETUR, FRURINKRE, 485 - aa B
AR ARESRENEEL, 1 AN RARKBHK,
EFANERB LA (H 2),2 REREABHARZE M
PEREARZ A HRERE, HFI T EEHE—-2(E3),3H/
B R ERZEW (B 4), 5- aa 5 BFGF XA B RARE
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FRARE ST GRS - aza FHFRHM, B E
EHRMR  BEEHE=ZX UFNNARTFHRME . F6X
MR E, R AT, B R RN L AR, BlE BB
HEEES5-7). B FCFASHBRER=XK, AT 5
58 6 XKINTHEAR , BAMNESTHABEL, BERY, £%
L SR , R E BB S R RN RS, U %
EARHRES (A 8), MHA, BHARRE, ARESE
B8k,
2.3 ARt EEE

Connexind3 PFAME R I A MR R M3 g U B AR AL, o
- BOEE A (Actin) FERE PR MR, InT #5555 Con-
nexind3 Lo XA KRZI cTnT. Connexind3 .o - R LI E
BRI, 845 5 - aza BRATFBE TS cTnT. Connexind3.a -
RO E R R RE LB 2% .28% .32% ,5 -
aza 5 bFGF A RS AES R LA HEAREHARERAR
55K 28% .33% .40% , Bk& B A B )5 40 KPR 14 3l
SR THA S aa FHAP<0.05), HAHKHLEREEE
HEX(LE9-12,%1), KM 5- 2a 5 bFCF XS H I HEWF
HEEIY MSCs [F.L JLAMFE L, BRI, Ha bFoF 54

RT-PCR WL R B 7R, GATA - 4.Nk2.5,TCF - B 1%
SRR MSCs B ERK, A 5 - aza G AR S - aza 5 bIGF
BREFFHBRE 3R, ARBAFRIL, LB - actin fER AR
BB S ERS RN RS R B KA B - actin B4k
WA < BEX R TR R, #7ZRH SR
HEBEERMEZ2,3), RN, B S - aa EFHTES
BEHE, 2R EBEHEL(P<0.05),5 - aza 5 bFGF R &
BRHABSEEL . ERt0EEEFHEN(P<0.05), 8245
- aza B FAE S - aza M BFCF RSB SARSE A ZF M
HE L EZRTFHEBEREN(P<0.05), RARM 5 ua BT
X 5 - aza 55 bFGF BX & -5 9] MSCs 3.0 AL A% 4k, 3
B 5- a5 bFCF Bk & 15 S HEfH 5B £ 1) MSCs [6].0 L 4R A ¥
L BRRT RS - aza FF4 ., P41 FCFBSHBRHE
AoENHER(E13,14),
*1| FRARFEEBRAXLLRIN(n=8,xs)
Tab 1 Percentage of positive expressions of different groups
#H51 cTnT Connexind3 Actin
BAiS-aaBPM  0.22+0.05 0.28:0.05 0.32+0.05
5-azm 5 bFGFEKG4 0.33+0.04 0.34:0.04 0.40+0.06

FESHERMRAR LRI LA SHEE L6 BIME, P 0.005 0.013 0.008
2.4 WXAEBEANRE
£2 FERSERRSE No2.5.GATA - 4. TGF - § BE %
Tab 2 Gene expressions of different groups after induction
#5) Nkx2.5 GATA-4 TGF -
1H(BRBES - aza ) 0.417+£0.015 0.410+0.026 0.333+0.015
2 H1(BRB4H) 0.473+0.025 0.487+0.035 0.380+0.020
3 41 (#45 bFGF 41) 0.220 +0.030 0.27320.031 0.190 +0.021
4 A (HRA) 0.233 +0.031 0.270+0.020 0.1800.020
3 EHFEARSERSH No2.5.GATA - 4. TGF - § BEA A HAE L
Tab3 Comparison of gene expressions in different groups
HREE 1524 1534 1544 2534 2544 3544
Nix2.5 P<0.05 P<0.01 P<0.01 P<0.01 P<0.01 P>0.05
GATA - 4 P<0.01 P<0.01 P<0.01 P<0.01 P<0.01 P>0.05
TGF - 8 P<0.05 P<0.01 P<0.01 P<0.01 P<0.01 P>0.05
B L. 2.3 4SS 28
L) GRES S R M TR T e
> >
o] 5]
Q Q
) )

M 13,14 RT- PCR &3 /LA R4 T8I, B 13:1.2.3.4 H M S - wa B ,5.6.7.8 5 5 - aza 5 bFCF LA HBA; W 14:1.23.4 IR
£ bFGF 5 848,5.6.7.8 & RSB R ME; M b 4 FRER A, A:2000bp, B: 1000bp, C:750bp, D: 500bp, E:250bp; 1,5 25 8- ALZh# A, 624bp; 2,6
2 Nix2.5,216bp;3,7 24 GATA - 4,275bp;4,8 28 TGF - 8,313bp,

Fig.13,14 RT - PCR analysis of expression of cardiomyocte ~ specific genes Fig.13 1,2,3,4 are the induced groups after 5 ~ aza; 5,6,7,8 are the induced groups
after 5 - aza and bFGF. Fig.14 1,2,3,4 are the induced groups after bFGF; 5,6,7,8 are the uninduced groups. M: marker; A: 2000bp; B: 1000bp; C: 750bp;
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D:500bp; E: 250bp; 1,5:B - actin, 624bp; 2,6: Nkx2.5, 216bp; 3,7: GATA -4, 275bp; 4,8: TGF - §, 313bp.

3 itig

MSCs BLA M ZEEAR LA T AR, kSR FE S
FE AT LAIREE MSCs IAMEFT . BERTNIE, EZ LRIEX
5 - aza W[ LA MSCs [ L WLAIMS L, Hfbrek, tn=F
3T R (DMSO) FT IATE S A MSCs (8.0 DL4BAE 4+465) , {8 DMSO
BHERREE, RETHEANA,

i bFGF REHAAN —RHBRESREKE T, A{R#
TR ERMESMERARA 5 REERS AR T MSCs 89
MR, EAMRESLRIIFTRY, bFGF I {253 MSCs 17,
A S E R A, DNA SR8, ALK
TR AF 5 P bFGF 7T B2 42 3 0K B 2t O AL ol B2 39900 FUTL 440 A
bel - 2 BE B, W4 Bax B35, IR bFGF AT R4 Rtk
Lok e O UL RA AT, R LIRPER. KPR
1, Flugelman 219 #) Hasdai 451" % 30580096 /8 & I 7 bFGF
KEF B AL S - aza F1 bFGF BB KT MSCs #H1TH
%, RS R th 878 bFGF A] LA 4 MSCs 1478, JFHEIR B 5 -
aza %5 MSCs [a.0 LM AYEE L%

LK LR Connexind3, cTnT.a - A MLEHE A ZFL AL
FRUEEAL T MSCs M0 IARAEL, SINEARZER
SREE R LR B ER], Connexdnd3 2.0 LA AR
HREENIFERER, ZLRPRFE S MSCs B Connex-
i3 F3EH 0,5 - aa ERIGHIHIER Y 289 . BAEEFER
FA¥ERN 34% , PIESEE TaTTELHAMEPFRE, B Y E
LSRR EEA, KR MSCs P X oTnT Rik,
Hi5- 2 BFEH 2% BERE KEARREREB%. o-
mauspEax CAAFRINSEARRRN, XBEREH
FRtERE, AL 5 - aa ER B RE 2%, BKABETFHE RS
39%., 4l bFGF 2RI F MR R ERE,

HAMFRIEE MSCs FL M AREANIBFRAER
ENEX, HHC2EAAR.LERFHEFZETN No2.5,
GATAA ZE LA FABRPREFIEMRM. Ne2.5 R LE
RINETRRENEZAF, ESHIBRP,No2.5 B
EN MR A F - 2c(my - Ocyte enhance factor, MEF - 2¢)
Riksh, 5HAR R H FMPHER R E T GATA FHHRIFEA.
GATAMEFZEHR L, GRLCENREFHER - a(a-
myosin heavy chain, a — MHC) , ¢TnT+ ANP #1 i # ¥ (brain natri-
uretic protein, BNP)!2], Nix2.5 Fl GATA4 E AKX BI3L Fl & 1%
5, B2EH Nk2.5.GATM BER S BRIEMR TR R L0
B a- (L3178 E1 (cardiac alpha - actin, ACA)mRNA (PAB3: 5
Nlo2.5.GATA - 4. TGF - BEEBFRIA B85, R S - am
BERYR 5-aa 5 FCFIRAABRHEARSE 3 AABBEMR
B ENEHERNELS OMBEANRAABIMNXR,H

#—HEEH MSCs 0. A BAREOFE 1L .

AT LA MSCs & A L ALREE A0 2 08 T 40 ¥ , BD.CAL
FARM, BA W 7E B9 4040 O O L8 e A BB 7 , bFGF 7T LA {2 3t
MSCs RO, AR AT E 0 LT AN, 265 5 - aza HI3E
FMERT , B8 T .0l R LR, FHit,S - am 5 bFGF
BAHES, TEREIF M REE MSCs 50 UL B /L 80 &
., B RIFRIERRARTR . HATIRERTE—FHT,
¥ f MSCs Ji A F i PR BEE BBl
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Fig.1 The primary cells of bone
mesenchymal stem cells in vitro
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Fig.5 Morpbological changes 6 days

after induction with

5~azacytidine and bFGF (X200)
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Fig.9 The positive expression

of Actin in bone mesenchymal
stem cells (X400)
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Fig.2 Morpbological changes 1
week after induction with
5-azacytidine (X200)
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Fig.6 Morpbological changes 2 weeks

after induction with 5-azacytidine

and bFGF (X200)
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Fig. 10 The positive expression of

Connexin43 in bone mesenchymal stem
cells (X400)
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Fig.3 Morpbological changes 2
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Fig.4 Morpbological changes 3
week after induction with
S5-azacytidine (X200)

week after induction with
5-azacytidine (X200)
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Fig.7 Morpbological changes 3
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Fig.8 Morpbological changes 1
week after induction with bFGF
(%200)

weeks after induction with
5-azacytidine and bEGF (X200)
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Fig. 11 The positive expression Fig. 12 The negative expression

of Actin in bone mesenchymal stem
cells (X400)

of ¢TnT in bone mesenchymal stem
cells (Xx400)
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