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[ E) B9 B 5 - HMH (5 azacytidine, 5 — aza) T [[) % BE A 7185 75 I ] %6F 65 ) 75 3% T 400 ( mesenchymal stem
cells, MSC) [a).L- ILEE A 53 L i 20 s LEE 8- )5 AN [A) B ] 2.0 AR BRI RSB BOL . ok RSP 73 B 3E 97 Wistar KR MSC,
FERELGHTHESTR, WEEFHCL-C4): 3 FILL 3.5.10.20pmol/L5 — aza 4- ¥ 24h, 22 J5 B0 0 f 6 35 e Bk 42 35 35
HHE 4340 (T1 —T5) : LA 10pmol/L 3 5IEE 6h,12h.24h . 48h  72h, Z IS B Fief s Bk 30 92 . BN FE RSy 4 BE
THRZMMEIER AN, RT- PCR MM 10pmol/L5 — aza b /5 2.4 .8 A 40 GATA4mRNA , cTnTmRNA &K ikE M -
R 25— aaiBFBRARIE 4 H,Cl - C4 4 Desmin % «— Sarcomeric Actin e £ ZH BB KT FER(P>0.05);
M T1 - TS FAHEAHREETFER I FEZER(P<0.01), RT-PCR B/R,F%R/5 2 B .GATA4mRNA FFi{3ik, 154 £ §
Jd;cTnTmRNA TS 5 2 FERIE 4 RT3 RE S AMENBE . 44 BE AR MSC & 4R 5 - aza b F 5 AT L) [
LU AT L, 7E 3pmol /L~ 20pmol /L JEE A, 5 — aza HEIE AL X MSC ML RZWE /N £ 48h N, & HEK 5- aza
HYIE B e 1] BT BESE I MISC 15)-L DILRE S e B s 1E 32 .
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5 —azacytidine induce bone marrow mesenchymal stem cell

differentiation into cardiomyocyte — like cells in vitro
SU Li,et al
( Department of Cardiology , College of Clinical Medicine , Chongqing Medical University)

[ Abstract} Objective: To determine whether 5 — azacytidine(5 — aza) can induce bone marrow mesenchymal stem cells (MSCs) differ-
entiation into cardiomyocytes and whether variant concentration and incubation time of 5 — aza have any effect on the differentiation of
MSCs. Methods : MSCs were isolated from adult Wistar rats” femoral and tibial bones and were purified by consecutive passages. The
purified MSCs were then treated with 5 — aza for 24h in variant concentretions ( groupCl ~ C4:3,5,10,20pmol/L respectively)or in
the same concentration( 10pmol /L5 — aza) burt differs from incubation time (groupT1l — T5:incubated for 6h,12h,24h, 48h,72h re-
spectively) . The induced MSCs differentiation was observed by phase — contrast microscope, immunohistochemistry staining and RT —
PCR, and the rates of the differentiated MSCs were calculated in each group. Results ; Treated with 5 — aza, the shape and the aligment
pattern of the cells changed gradually, some induced MSCs were stained positive with Desmin and a« — Sarcomeric Actin antibody. The
rates were 29% .31% ,36% ,34.5% (P>0.05) and 26% ,28.5%,30% ,32% (P >0.05) respectively in groupCl — C4, while in
groups T1~ T35, the rates were 21% ,28% ,36% ,40% ,37.5% (P<0.01) and 16%.25%,30%.34.5% ,33% respectively( P<
0.01).The GATA - binding protein 4(GATA4)mRNA expression was detected at the time point 2w, 4w and 8w after 5 — aza treat-
ment while cardiac troponin T (¢TnT) mRNA expressed at the forth week and significantly increased at the eighth week. Conclu-
sion : Induced by appropriate concentration of 5 — aza, MSCs of the adult rat can differentiate into cardiomyocyte — like cells. With the
increasing 5 — aza concentration from 3 pmol/L to 20 pmol/L, the differentiation rates of MSCs were affected slightly( P >0.05).
However, the differentiation rate of MSCs increased probably with the incubation time prolonged. During the procedure of MSCs dif-
ferentiation, the expression pattern of some genes such as GATA4 and ¢TNT may make some difference.
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M HEA R LB B IRFE.0 L s O E Th e, R
Ok, THMMIH R A ANTRBE T HE L, 548
8] 7E 5 T 40 M ( mesenchymal stem cells, MSC) K A
B LA LB REN 2 HOR S5 . 5 FHRISiE £
A MBCIEERREM# N Z—, BRIEH MSC
SHE ok R E FRA A A a3, R Tk
BB MSC Wm0 LA i 434k, FATT LA 5 - B
H (5 — azacytidine) AN [F) ¥ BE B A [R) 9% B B (AT AL BB K
B MSC, W H Xt MSC LA 1k 38 B0 LR &
FikWm

1 #RMAZE

1.1 &M 5

DMEM % 3¢ # ( Gibeo, 3£ H ) , 5 4 1fiL & ( Hyclone, £
BH),5 - BMTF (Sigma, £H) MG EQ K N ELHR
& SABC 77 & & DAB 8 &7 (R 1 8) . Tripure &
RNA 2B/ (Promega, £ ), PCR 5/ ( £ 4 T.),RT
- PCR {37 & (Roche, £ H ), CO, #5774 (Shellab, £ ), %
B8 E 5 (Bio — Rad Doc Gel2000,EH).
1.2 MSC #5% & 3 A shit

Wistar KR (ERERKFELIENY H.ORED , SR
i, &8 150 ~200g. BLE LbZ(30mg/kg) I R TF 5 kS, TC
BA FRURE RAEE , XA, A 3~ 5ml Tl HF
Erhpt B, IO M YERE, 1000r/min B0 Smin, 3 £,
& 10%FBS iy DMEM #5582 40/, LA 10 /L #fp T
S0ml ¥EFEHR, 37°C 5% CO, KA EZHEFE DS 30h
ERBRETEAM, ARG RE. B34 Kk 1 1K
10~12 X/5 ,MSC BEAEHHIKE . 85 E .
1.3 £=xo4a

12 A MSCHEHM FHAES ZH B 24 fLIRP.
PEEIEFE 3 K. C1~C4 H: £ 51A 3.5.10.20pmol /L 5
—aza AbFE 24h, HH SHFBS A & S—aza IS B 5
3-4 KWK 1K, 1 G L ERERAE 5 — aza BEKAL B 24h,
ZIEEBRF GRS TI~T5 #H: AU
10pmol /LS — aza 53 B 4L # 6h.12h.24h,48h,72h. Z J5 B it
Pris iE R AREEIE IR . STIRAL: AN 5 — aza 203, (E IR L
FE.
1.4 S miLFES

S5—aza fbHRIS 4 A, B L MSC B35 8E . PBS #hi% 2
K ,95% ZBEE & 10min, PBS Mk . IE % L1 3F ML iF B M L 3E
B 43BN 1:200 i #RAY9 Desmin & a— Sarcomeric Actin —
W, 4C R . HASBRE SABC KA S8 ERMT. B
P TR, EEE T REALEL 3 ST, AR R E A
S PRPE , TP 40 B o B NP0 BT 40 Bay b4, L 3 IR ES

ROETTHEBAMEE, LIRFRAEMIETHE.
1.5 RT-PCR# @£ R4 %

5 1~2 i MSC BEA IR, LI 10pmol /L. 5 — aza
HEMAEFRALETES, FER 1.3, 23BUER)E 2.
4.8 JAf) MSC, Tripure 2 BU4H A & RNA, FILLF & {417 RT
—PCR: 48T 45min & i cDNA, 94C #1 Z # 10min, 4% 2
95T 30s, 60C 1 min, 72T 30s 35 I~ {& ¥, & /G 72T E ff
10min, FHZIMWMT .,

GATAM 518 L #F 5° — ATCAGACCGTCAAC-
CGTGTC-3";

% 5 -~ GTCGTCGTCACTTCTCTACG—3";

P BE 278bps

cTNT 514 L% 5" — GGAAGACCTACATGGGAGGT
— 3 M 5

TiF 57 — CAGAGGTTTTGAGCACCCTT-3";

P HE K 297bps

PCR P=¥I7E 1% B H5 5 %8 B2 b 23k . LA Bio — Rad Doc
Gel2000 R EER

2.1 BEFAK

JFACESE TR 19 MSC 20, 4 ~ 6h [5G T IR MG RE, £
SO MERE (K 1), 3~4 RigEhraiL4E7%
KB E A, 10~ 12 RERHHRE. %
REMAHEAFEEFERK, BN, ERTEA
¥ =Z/AE BESZ/MIES BUIEARZEER L 1
WHEW, S-aza bFJ5 1 A, W S RHES I 16
WAL, BB M KBRE, vl rEm& T —
o ZE,. MM eEsE T, 2 2 -3 AL, 4
BERESHARRE L., #SE 4 8. AEHEE, A
BB EZRKARE, ABR/NAE. 2R BT,
MISHEARE, B A BRI (UK LA B KR
Py 40 L L B

B ARy ER MSC - 100
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H2 %58 MSC Desmin 1 X250

ar - T
SEVE. )
el

B3 #HSRK MSCa— Sarcomeric Actin S X 250

B4 FFS MSCH a— Sarcomeric Actin & < 100
2.2 SEmpiLyie :
25— aza o HJT 4 A, 4T A HEHEIK Desmin
& a— Sarcomeric Actin PLik S 6 2 F5E A, FHMES
Mk B K B AR, 488 B A R SR
(B 2-F3), XTHRAARLHEEREHMMIE4),
2.3 Ammm etk & sl (MSC 105 ) 9 ik
C1- C4 4 : Desmin B M 2354 29% |
31%.36% .34.5% (2 =2.7922, P =0.4248)5a -
Sarcomeric Actin $¢ 8BS K 26 % .28.5% .30% .
32% (x>=1.8590, P =0.6022), FifpHikitfa)s,
B Z BRI TR IHEER (P>0.05),
T1— TS5 #: Desmin 3 & FH M 340 5 A 21% .
28% .36% .40% \37.5% (x> =22.4274, P =0.0002) ;
o — Sarcomeric Actin FH#E 2 16% . 25% . 30%
34.5% .33% (x2=22.3497, P =0.0002), % P

¥1<0.05, FHAE g F I B X MSC 3L R A
MR, 7E 48h P MISC 43 65 BE S 55 0 ] A ZE K T A
R/
2.4 RT-PCR ## GATA4 mRNA & ¢TnT mR-
NA % ik

MSC % 2 AJ5 ,GATA4 mRNA FFiG £k, 3
2% 8 J&;cTnT mRNA EiER)E 4 AA FHREX,
8 BT RIAH N A . XF BB ZH 45 A 45 4 T FR 1 AR
HBL(E 5.6),

Eo6 MSCiHESEAEEREX
GATMmMRNA BJFiE M: Marker; 1:2w;2:4w; 3:8w;C:

control

B7 MSCESRARARMES
¢TNTmRNA BJ%&i%X M:Marker;1:2w;2:4w;3:8w;C:con-

trol

303 i

BBERL R T 40 M B B4 47 R R i il T 40 LA
AMYF— BT 40, B A 10 £ 0 b R 2 40 4 40 1 40
PRz N R C =) N Y TR EZ ) DR EAY S
JB 40 MU 25 S AL R BE S, B OURR BB 18] e 5 T 40
1999 4%, Makino S % B K 76 1 b I ¢ I ok &
(3umol/L)5 — AMFHEF /DB MSC 4346450 LA
(BB RR RERNY . A — 25T S - A
HiEF MSC HMERIARM, ATHE T S — aza R
WK B A6 1 e A [R]85 et ) X R BRL MISC 4.0 UL 400 e
SERME M, FRFEHE 3.5.10.20pumol /L # 5
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—aza 0HR)S , BIBEMEER 4 MSC a0 LI EEL, B
#8 Spmol/L Al 10pmol/1. A M ¥ 1k R E 5, ik F)
36% ,(H&H QK LB TG ¥ 2R (P >0.05),
HEARERETEEN 5 - aza IRE S5 MSC b HE
BHANFEEENERIER, 10pmol/L B 5 - aza
5 MSC 4> 515 & 6h,12h.24h.48h.72h,1% S 4 &
J& T A AL 2 Y 8, % B Desmin & o — Sarcomeric
Actin EEA¥IH ik, 7 48h P9, FE 9% & A 6] A4 ZE
1<, MSC ML RAHEBE(P<0.01),#8id 48h
Ja HAR SR AN EIE N,

5 — aza 5 MSC 431640 ULEH R O R B2
SCRRHRIBTE 30% ~35% ), HATHIBIT S, BRH
TEEWER 5 — aza MIBANF & AT E], {H MSC &
AL BT R, R 50% . XF 5— aza i5S
MSC 74k R 0 L4l BB HLE BRI AR BR T, 5 -
aza JE—FpF A BB 254, DNA B B (L Al 7E 5% 5%
KE R REAE LR, HEAATRER 5 - AME
FEMK T 4l M DNA BB B 6K, B # MSC [
LU S AL R R e sh B BB E E A
& . FEEEEEREAmMAEEEEAL, AE
MSC B434605

AR 1L B £ B AR AN AR A BB B
FPUHEAE, HLHREAEPEFRENERN A
i G FEHRNERIL, MSCTES-aza 59 )5 4 A,
Desmin M a — Sarcomeric Actin B8 AR EHFE
is, AT ERAA K R A, XA E B TEBE S0 AL
MBI, MAFET /I, GATA 2—1
B ZRESHEE M N R H T KR, TEHM K 51
FEDEEEEEH. GATA -4 2.0EREEsh
TFHERHNT, BN OCENREAMINSEONE

B, MEHEECINABNRFEERD., RITHPHR
KB, 7E 5 - aza %S 2 JAlJG, GATA4mRNA Bl A F
5, B4 ZE 8 Al cTnTmRNA TEIER)G 2 AL EIL,
4FEERE.ZEHENBE,

GLER, 25— aza TG MSC A LLH BIAL R
MM E A FRIE IR RERE A cTnTmRNA %
S, R MSC RAMULRHMR L GES, i
FIEMHRAELES R LS BN LR A —
EZF,REAA LIRS B8 A R R I
REXY M RO T, TR A REFF N L LI (HEE B
AU LR B BB 53 FRAE, SRR TR Z 20 0 LEE 41
M7, 4R — T AR SRR E KA
#9)8 shif e R Rk KRR TE—EMER

Z £ X M
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