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& B LIFCA TS LR O+ E B RIER
AR

s

N N

(QREPNE RSV SN LN RS TEAYN

151,2 1%5591*
NN

TR WA

B2, L 200032; 2[5 K24 MR 56— 10 2AORAE Besw BB, i 200040)

E  AHEITMCSCA IS F S do bk LAY VT fiEdE, UL T K R AF S MAMCSCHML Ay &
MLgm B cTnTAnCx-43 R A 45 5., 45 R R PMAERS R F £ RS, S WleTnT mRNA K A #Z# LR, A
BMP-23% 51 B ¢9MCSC # 3|cTnT mRNA LA, 3~4J5) £ A R EF+ 5, #F 528 e WK 3| cTnT%
8, 3~4J8 7T JucTnT ZIARLGALLE M), FERS 5 11 d-S ILTT 40 5 Cx-43 mRNAF K, & 57 dik &,
VAJG B HETTEAR, 17 dts TAZE., RIS HICK-43& A 5 40A TIUR T, £ /510 ds T afeidssd. #5
#MCSC Cx-43 mRNAZ X 4F4E L cTnT mRNAAEAA, 28 7T LI | Cx-437% &, 3~4 ) T Cx-434%
FARAR s ik 4 4L . AR 45 R R, ZEBMP-2i55 FMCSC™ 54K 4 s ILgm i, & I A mx 3 AL
ML) AR AE, MCSCH 2R A 4 77 Hedn b & JE R 64 2 A8 AY T 20 i

KHEia

40 M2 — 2R B A B 2 10 20 A g
(0 W, P AT am ik o B % 7% R M i 8 1) 78 T
40 il (marrow mesenchymal stem cell, MMSC)H ¥ i%
A O URE 2 o0 AT R 1) 22 e T4 i, FR O B 8
Y5Oy LT 40 i (marrow-derived cardiac stem cell,
MCSC). 7EAR4N EREMCSCE T 44k 40 L 41 i,
IRl W% 200 L #85 2) 1, 750 JUURE BE ) 4 155 1Y
FHMCSCHe A R Az 2 IR0 W SR T, % T
MCSCH 4tk Dhfig LA LA, B+ 4 .
RN EMCSCIr) L JLE 1] 34 el B A 4 3
SER RN REN AL, JUILE B e SE Kl e Tn T
MICx-43 11 F 3B A8k, IF 5 AR K E H R B 1)
SDK B C UL ZRAERT LU 5T, % T IEMVFAN 5 5 45
A0 i ) R i, B K RE A FMCSCIR 5L 1
I R YA 7 o W UASE B S8 gl 1l O 95 A T B

JULES & 2 LA W 0 T A7 A8 T i UL AN
L LAE L i L 22 v, AR T I UL PR W 4 ki TR
TR, J2 LGN M A W 4 1) 2 A R Al 2 — Mo
WL B #&UL40 JL N R JULES B B 254, 20 ) B AN [F]
(PP 45, P9 I 2 R R A A — o 1) 22 e,
O JUUVLAES 8 B FR O R e PO JLULES 28 1 (cardiac

BB ILT40 B, WL CUILES 8 AT, SERUE B 143, KR

troponin, ¢Tn)®, c¢Tnf 3 FEH] ¢TnC. cTnlAfl
cTTA AL, 737 AN R R BE PRI s, O UL B
T(cardiac troponin T, cTnT){f A cTnH [{—FFE T, Jy
Lo JULAR B PR RS S P e T A T, O LA W A )
REAE BRI ERIRA T RS, 401 f o
JULAH B 1) 26 R 43 Ak 3= BRI R 40 5 56 208 O URF
stk gt A, B IO LS B A AR, R
M B ANLEZ, 5 = R R R LN 1 2544
MieTnT Al LR R %58 DL ) T2/ bR 22—

O LR [7) 25 WA A4 7 2 40 L T PR AH ELIEG R o 4%
B34 2 4R (143 (connexin-43, Cx-43) ff: 0 L 2T 4k
FEIAE 46 b TP SR BUEF I B REEE R E, 2 5 R Al
0 ) 4 e AR A S A 4 1) ST T, A A T A O
W Ak 3 A0 JULAN B AERR 1 5 L AR BR B IR &5
R BERl™ . Cx-43 LR & ) BAT LA DR 1, KB
Cx-43 M2 LR P41 5 N 97%IR1 YR (3824 2 HE 1R
TN AR, RO B R R, Cx-43FL K F

WA H 3 2010-10-09 B2 HHI: 2011-01-12
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AW RIS R AW AR, X R AR 5 0 D) RE B
T DA P, B O Cx-43 1K1/ O IR B
FEADEREMAE T Be-kit 7 HE 7] 78 5140
T A% A 320 Lo URE BRI K B, X L8 41 ] 434k k2 UL
A JF K IECx-43, e E 3z 4001, SGE 0L
RENOo R, X T AEARSME 5 40 M 1) 0 UL 23 ot
P Cx-43 3L IR S L8 I R IA AR 4k, B AT sk = 58
LIRS

I, ARSCULOK FRAN R  30 J i ad R v
WLZHZR c TnTHICX-43 (K LA A8 AE Ky 2 1], K BMP-2
753 4 F FMCSC ) 0 UL 434k 3ok #2 A e T THICx-43
B AR B O WLEEAT X LA 9T, BAE A T4
WIS AE G O UREZE S (it v 47 P S0 A4

1 mRl57R%
1.1 #RRIRFFR A FI &

& 82 H #SD(Spragus Dawley) K i, 14 F100+
2g, W HE HORSSEIR AR . DAERE L 42:1
GO, HTERMEE, L IR G ¢ (embryonic
day, ED)it. EDO0.5. LIED14.5. ED21.5 Jit il Jz H
)53 dy 10d. 21 dy 35 dKEUAHFIE A% . R
FMENLAT AL PE 42 B, BY T4 ORI, 2 78,
FE M AR ECH, & F0.01 mol/L PBS# 1,
BHEAG, ARG RGO AR JE KRBT S O
JIE, B T4%2% BB E4 h, K5, O R
BREH, 0.1 mol/L PBS ¢ & ¥ Uk, 4K 10 min, 2
VSR, LA 28 AR B I BDE W . AR JE ¥R v
(RO LA 2 B 15%FERRA R D, B A°CUKAR N i
W, R e iR B D UG, K dL RN
30%FERE AT, A BT B RS U, OCT s
WAL . AT, —80°CUKAR 4. HLeicalfivd
VIR HAE-20°CHEA R D), VI IR EE RS pme
WAV WGV 0.1% 2 B RS A b, &
3 X P T, BT -20°CUKAR PR A7 45
1.2 MCSCHIffiE R i S 71k

MMSCI 73 B b B R5 IR FIMCSCI i 18 77 1%
[i5] SCHRE), K 55 4~8AXMCSC e [ 422 7 31125 mlks 75
i, H & 4715% FBSHIDMEME: 5. 440 fd A= K &2
FEETE 2, W 55 R, FH0.01 mol/L PBS#
VE2UR. SEIG4N241, BMP-215 541, 75 TG ¥ 7R W
I AN 10 ng/ml BMP-2(PerproTech, London); PLIIA
10 ng/mlZf- 3G F 2 FAE A X . £2BMP-215%5 3 5

24 h, W 2 35 97 W, PBSEUE2IR, SR 5 N 5 10%
FBSIIDMEM®:FR, 40855 7% o BERG4~5 d¥ii 1K
1.3 cTnTFICx-43 mRNA R IEKN

S EURIGSE11.5 dy 5E17.5 AR AR ST d.
7d. 17d. 31 difJSDKEOAELIZ80 mg, BLAH)
WA, FHFErAE 25 1~4 59 e 1x1074>, H
TrizolZ4fi# ), $EHURRNA, $4 [ TaKaRai 7145 1 B
PIEAERE 7, 23 SR e ThTRICx-43 mRNAF) &
ik, LLB-actinfE R AR SIYIFAI WAL § 4%
1 495°CHIAZ 5 min, 95°CAEYE30 s, 54°CiB /K 45 s,
72°CH#EfH 1 min, FH30NMEIF . &5, 72°CZEfH

*1 51MF5
Table 1 Primer sequences
HIZEE 51981(5'-3") P
Genes Primer sequences Expected

product size
cInT (F)5'-AGA GGA CTC CAAACC CAAGC-3'  250bp
(R)5'-ATT GCG AAT ACG CTG CTG TT-3'
Cx-43 (F)5'-TTT TTT GGC ATT CTG GTT GTC-3' 397 bp
(R)5'-GGT GGT GTC CTT GGT GTC TCT-3'
P-actin (F)5'-TGC TGT CCC TGT ATG CCT CT-3' 462 bp
(R)5'-GGT CTT TAC GGA TGT CAA CG-3'

5 min)i5 fE4°CUKAR N2 H11 min.  FH3%55¢ IS4 1F 5t
KUK, R JE L BRI AR o BT RGeS R
B2 "R G AT R B A BE . LAB-actinfE R IE
HEATHHRT 537
1.4 cTnTFACX-43RY R IZ %R HARIT

Pl INUKAE h BCH, S0 8CE2 hs, M
0.01 mol/L PBS¥Z Y37k, B IKS min. i N /M2
I3 1) — BT BT, 7537 °C4 A F 1% 520 min, L
T SRR R R . RS, B2 — BB,
Ao /N BT K B eTnT(1:200, Neomarkers, USA)
F4 ik B Cx-43(1:200, Sigma, St Louis) . oe [% T
1K, #E37°CL4AE R N1 he HIPBSI VL3S, IIA
FITCHric [ 2FT i IgG(1:100, Jackson, USA)FIf-Fi
#IgG(1:100, Jackson, USA), 7E37°C&AF FHFA 1 he
bl ), 7ENikon 't W Ut Fl Zesis I 2 A5
SR WAREE N FN A 1L k. S8 T EAPBSAR,
BP0, MR PP

SRBOE SR 20 3. 44N, fEERA
PF R FH4 %% 5 RS 5220 min, FFE37°C4cAF FH
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ST

10 %Ly 2 1375 B P30 mine 485, 20 BN LBk
FLcTnT(1:200)F1 4t K FlCx-43(1:200), ££37°C41F
NN he HPBSIRVEIKIE, IIAFITCARICL I E4T
FLIgG(1:100)F1 2F $1 HilgG(1:100), 7E37°C4 1T g
B1 he ZZpiHahE A, ZENikon%% 't i 1 Bi Fl Zesis
JLRAEWOCH R DB N MR IR AR IO S . SEEe
PAPBSAUE —HL, 1A BIPEXT .
L5 FitFE S

G A 45 B xts R7”. KHISPSS 11.548 3+
SR A AT, B DR 3R T 2 oy A R AT & A E A 1)
ik ¥ H IR & e TnTAICx-43 mRNA L N &
W B-actin(P)~V- 35 6% BEABAE - € 870 #r, gk
FRE A AR DR 2R 7 2200 M. P<0.05 4 22 7 AT
GiitE i X

2 H#R
2.1 cTnT mRNARYFRIE

cTnT mRNATE IR i BA S5 11.5 dK B0 L4
RIS, MAERBK KT HE. AERFHE
F AR R RO LA 2L e TnT mRNAZ IS B T+
(FA), et d KRR, ZRrAgi5E X
(P<0.015%P<0.05)(K1B). 7 i TR (lIMCSCH1cTnT
ANFik. HFE1 ), RT-PCRAT K e Tn T mRNA,
2R INWE G 0, 3~4 RIS B (E1A). V€ &

(A) 1 2 3 4 5 6

W R woR, 22 A et L (P<0.01)(E1B).
2.2 cInTERMIFRIE

TER G 25 14.5 dOR BUIRO LZE 21, 0o JUL4H i 1)
HEZ A AR K], AH Lo L 40 B P AT %2 2 cTn TR &
ik, BHAE N 7= ) S AN ) — T BCPE 2 Al T 40 i i Y
(E2A). IRJGEE21.5 d RO LA B HE 1 1 B
W), 40 L A c T T IR R IE 8 A W B.(E2B). A JE3 d
K B PR Co UL Mo TT i) A 38 i, BH 1 S 774 5
IR SURE 5 79 (B12C) . AR 510 d, cTnT ) R4 i3
— MR, REGUFEAS A N . 21 dFI35 KRR
o UL R SRR, 40 i A ¢ T 1) 2 18 328 1 ) A
€ (F2D~E2F). 7Eif kg b, 3% 5 1AM
A0 Mo R M2 BT T R IE (I TELE KA ER) . 5HF
JE2 T TR IR 99, WA/E T 40 i N (KB2G). %
Ja3FAcTT 8 1Y 5, 40 i P w] DA 1) 4% S0 (J812H)
75T a4, cTnTRIATE NI 5, BLul 2, Hi%
FE(B20)(Fi 3k T 7n A cTnTH 205, B2 M AR
cTnT I FIPERT I F).
2.3 Cx-43 mRNARYRIE

Cx-43 mRNATE JIF 5 I 5511.5 d K RO L4 2L
IR OB . BEEIRIGIN K H, Cx-43 mRNA
PZRIEBEHR, 2 A 5T ik F] &g, 7 dECx-
43 mRNA ) 335 B W BEAC, 17 dfF Ris T i E
(K3A). FEEMTERER, ZRA5T7EX

8 9 10 11 12

cTnT

D T oo cTmG wem g

(B)

c¢TnT/B-actin
COLOOOO0O00O
O—=IW AN\

T T XTI X 0 p-actin

HHS&

KH#S

1 2 3 4 5 6 7 8 9 10 11 12

Bl KRUBE%E AR E % BMP-2i% $MCSCIEcTnT mRNA K X
1~6 4 KB LAY, 7~12 9 BMP-215 S MCSCAML 5 14 fid . 1: RIRSE11.5 d; 2: IR 5E17.5 d; 3: £ )51 d; 4: £ )57 d; 5: 517 d; 6: A42J531 d;
7o OO 80 R TITMCSCs; 9: 545 US I, 10: ¥ G2 (A s 11 553 M4 12: /54 . *S 4151807, 8LuEL
P<0.01; %41 52809 LL 5 P<0.01; S5 41 53 LLEBiP<0.05; S%-41 5 10 L P<0.01; “511L14:P<0.01 .
Fig.1 Expressions of cTnT mRNA on myocardial cells during development process of rat and on cardiomyocytes differentiated from

MCSCs induced by BMP-2

Lane 1~6 were myocardium of rats, Lane 7~12 were differentiated cells from MCSCs induced by BMP-2. Lane 1: embryonic day 11.5; Lane 2: embryonic day
17.5; Lane 3: postnatal day 1; Lane 4: postnatal day 7; Lane 5: postnatal day 17; Lane 6: postnatal day 31, Lane 7: control; Lane 8: MCSCs before induction;
Lane 9: cells at one week after induction; Lane 10: cells at two weeks after induction; Lane 11: cells at three weeks after induction; Lane 12: cells at four weeks
after induction. *indicated the group was compared with 1 or 7 and 8, P<0.01; *indicated the group was compared with 2 or 9, P<0.01; ‘indicated the group
was compared with 3, P<0.05; *indicated the group was compared with 10, P<0.01; “indicated the group was compared with 11, P<0.01.
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B2 XE/UBEAERER B RBMP-2i% SMCSClacTnT & H #93i%(x400)
A~Fy KB e TaTIR 3%, G~UABMP-23% $MCSCOMEH DA e TnTINHE IS . A JIRIR%E14.5 d; B: IRJIGZE21.5 d; C: 1253 d; D:
A 10 d; B i 2EJ521 ds Fr i2E)535 d; G V5 S 2 RO 4R i H: 535 3R A0 T 5 5 Jn 48 i .
Fig.2 Expressions of cTnT on myocardial cells during development process of rat and on cardiomyocytes differentiated from
MCSCs induced by BMP-2 (x400)
A~F were expression of ¢cTnT on myocardial cells of rats, G~I were expression of ¢cTnT on cardiomyocytes differentiated from MCSCs after induction
by BMP-2. A: expression of cTnT on myocardial cells embryonic day 14.5; B: expression of ¢cTnT on myocardial cells embryonic day 21.5; C: expres-
sion of ¢TnT on myocardial cells postnatal day 14; D: expression of ¢cTnT on myocardial cells postnatal day 10; E: expression of ¢cTnT on myocardial
cells postnatal day 21; F: expression of ¢cTnT on myocardial cells postnatal day 35, G: expression of cTnT on differentiated cells at two weeks after induction; H:

expression of ¢TnT on differentiated cells at three weeks after induction; I: expression of ¢cTnT on differentiated cells at four weeks after induction.

1 2 3 4 5 6 7 8 9 10 11 12

B3  KE/UBA B RERM B &BMP-2i% $MCSC/E Cx-43 mRNARI R ik

1~6 4 K ELLLALL, 7~12 5 BMP-215 3 MCSCAMU S (K48 o 1: I HE11.5 d; 2: IRIGHE17.5 d; 32051 d; 4: )57 d; 5: 2517 d; 6: 2EJE31 d; 7:
X HG 8: Y5 P ATMCSC; 9: 535 LRI, 10:05 5 /G2 A 11: 75 9 E3 M, 12: BS540, &4 51807, 8LL4R P<0.01 ; *%
M2, 3. 5. 6EOLLEIP<0.01 ; M4l 5 10LLHP<0.01.

Fig.3 Expressions of Cx-43 mRNA on myocardial cells during development process of rat and on cardiomyocytes differentiated from

MCSCs induced by BMP-2

Lane 1~6 were myocardium of rats, Lane 7~12 were differentiated cells from MCSCs induced by BMP-2. Lane 1: embryonic day 11.5; Lane 2: embry-
onic day 17.5; Lane 3: postnatal day 1; Lane 4: postnatal day 7; Lane 5: postnatal day 17; Lane 6: postnatal day 31, Lane 7: control; Lane 8: MCSCs be-
fore induction; Lane 9: cells at one week after induction; Lane 10: cells at two weeks after induction; Lane 11: cells at three weeks after induction; Lane
12: cells at four weeks after induction. *indicated the group was compared with 1 or 7 and 8, P<0.01; “indicated the group was compared with 2, 3, 5, 6

or 9, P<0.01; ‘indicated the group was compared with 10, P<0.01.
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(P<0.01)(J%I3B). Cx-43 mRNATYE 7 S 17 IMCSCA
Fik. B35 JH, RT-PCRAJ K 3] Cx-43 mRNA,
2SR IAWE G o, 3~4JH RIS B (EI3A). - E o
Ml R WoR, 22 74 goit2 5 X (P<0.01)(EI3B).
24 Cx-BEAMTRIE

ARG 514.5 AR RO WLZH 2R, Cx-43E 24)
ARLE/NZEC 2 LTI PN, BH A B W= 4 5 e o3 AT
(Kl4A). 7ERIREE21.5 AR, Cx-43 2 FRR AT
P L Z WU, AE40 B 3 A 2 (K14B). Hh

A2 53 d, Cx-43 1Rk e, K2 JAR T OlLa i 452
(20, HEFAK(E4C) . HAEJE 10 dBH S v
YRR, BB O LEE AR (E4D). HAE 21
d, Cx-43[RIAHE— I 2, B SR 2> A0 T
DIWLFE AR (EI4E). A R3S d, Cx-4343 i 2250
F521 d, (HFRX PRI 21 dREAR(EAF). SR
JA AR M5 B Cx-43FRIA (L R REor). B35
28, fESEIT A0 M T ] WLCx-43KIE, 9674 250
KRR A (4G, 5553, Rk am, 2Bk

B4 KROBE% B TR R RBMP-2i% SMCSCIaCx-435 1 R 5 i14(x400)
A~F A R Cx-43 1) 1%, G~IABMP-215 $MCSCH b 5 LA I Cx-43 11455 . A JIRfifi3514.5 d; B: IRfifi3521.5 d; C: H/EJ53 d; D:
HERS10 d; E: /R JR21 d; Fr 2B J535 d; G 53 A2 I 4 s He 7535 38 (M 4h s 1 i35 5 4 R i i
Fig.4 Expressions of Cx43 on myocardial cells during development process of rat and on cardiomyocytes differentiated from MCSCs
induced by BMP-2(x400)

A~F were expression of Cx-43 on myocardial cells of rats, G~I were expression of Cx-43 on cardiomyocytes differentiated from MCSCs after induction

by BMP-2. A: expression of Cx-43 on myocardial cells embryonic day 14.5; B: expression of Cx-43 on myocardial cells embryonic day 21.5; C: expression of

Cx-43 on myocardial cells postnatal day 14; D: expression of Cx-43 on myocardial cells postnatal day 10; E: expression of Cx-43 on myocardial cells postnatal

day 21; F: expression of Cx-43 on myocardial cells postnatal day 35, G: expression of Cx-43 on differentiated cells at two weeks after induction; H: expression

of Cx-43 on differentiated cells at three weeks after induction; I: expression of Cx-43 on differentiated cells at four weeks after induction.

R, R HRERAR, AL T AT ANDERAL(BI4H) . 153 4 4,
LA B UV R S5 A, AERUET (RO < 2 a5
A, Cx-43 5 RUREIR 5 52 A1 (4D (7 Sk 7 4y Cx-43
IS, AT 1 AR INCx-43 ) X L) o

3 +tig
BB R AR AR, Jrh o 21 4y

WIEREN T4 . Orlic!" ™l Jiang ZE M BB T 41 o
RO, WS EIT 40 1) Lo UL Ak, AR 33
BAK. Huang®5E"VR B, FHEE RME 1 5 5 A CCR1
()i T 40 A% A s P gk L i) BB R A A A, A
MA BT HGE.0 D) Re. AR, Tk &f 20
P40 1, F% 4 S AN RO UL R 3 LI, T
BAFAE— 8 AN e A DR 2=, MO HLAE I R Y. F 7 T
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52 3] Bl BearzifF O IEH LA 7r B T
c-kit" /0y JJL T4l fifl (cardiac stem cell, CSC), 7&K A 4k
RS A& N, CSCHl A MO L. P R R0
VLR ZH 2340 M 5 7] 53 Ak H 2, 3X O 2 i PR £ E AR
2B, A LA KR N 3 Il R A I R AL AP /o JFE S5
1M, Sl AN B O I P RO ULT/4H 40 T Rl gk
VTS o AN R A i o v R AR e-kiit
Gt 385 & 6 B 1 R I 0 JUL L I8 % 5 PR T NKkx2.5
GATA4FITox 555 (¥ 754, A 8 ) 78 J5T 140 Jfd (mar-
row mesenchymal stem cell, MMSC)H i i H H A 0
JILHY 5 3 Ak 98 AE FIMCSC, 7 1A &b FHBMP-2% Ty it
B 0 0 LA I, I HLAEAR N e Rk 12
SR GO UM S5 O D REN 1 AR, 61X s
0 30 161 o UL A A v R S 2 TR IR AR A A S
HIRIG R EHAE —ERER, MATE. W T
Moy SRR R E Ol R E A RER KRR, K
A B TR BT A0 M AL RS 10 UL 934 DL A
51E FO WV SL DI Re R R 20 AL, iR T 4h
JIRS R VR I O URE 2L 35 5 F Al o

o WL PRI AT 46 7 4 L 1 5 ) o ) AR A ) 3
AR 5 S N O A0 L 22 8] (R 3l s D 1. AL
5 8 2 O UR B B L e R s e 2 P o
VUL 35 I T(cTnT)AE Lo LR P 10— by e 1
SR, 54N, J5 0 gE fEr ikt
TR DIAROCM . DAL, WA 140 B 1) o JU LR L 23k
R P T T H B A4, K AT W T 5 4 M 1) 734k
H RS BE LA S AR O D e 8l b R #E  AE BEAE H
AW SR BoR, 72RO A E LR, cTnT
mRNATE MG 55115 dOK RO LA 2R 2 R 6 £
M, cTnTHE AEMIG14.5 dE & RIA, JLREMA
KGR IR B AR I 91 281 A2 i — BB I [] 328 9 164
HAZ10 d, BESURE S S W] . oA e Ak H B )
(AR 3 A1, F90A8 0 A7 RO PR 40 B J Bl oy A 1X 3R
B 20 Jid c T T ) 2 T8 A0 o3 AT 2 15 O ULy BEAH I IV )
56 & & RGO LA 23 L4, FIBMP-2
7 U, MCSCAR K iLcTnT, 55528, 4IHIFF4659
FikeTnT, XFKHFET G288 140 B P O =2 201
90 M ) HE LR AE . 15T 540, 41 N T T 354
W] B o, IR BSOS . B AE R E
JCGAIASD R F O LA 2R [ e Tn TR A4 s AH L, H
BMP-21%-5 545 4 o c T T () 26345 55 5 1 2 510 d
KO LA ZReTaT i) R IARF RUAHZRAL, BIHEA A 4%

TR LA HE 1 5 #REAE . RT-PCRY: i 2 43 A7
45 R EIR, cTnT mRNAFRIE 510 dZ2 A 1)K RO
VAR IEARL . H TR, cTnTH K G, ANEETE
JULNT, OB GG T PR, cTnT & 0
WLAH & & o34 (B B4 f B 1, A2 1O )
AR T 2 AR Al . A S50 45 R 42 7%, HIBMP-215
T JEMCSCRERS 7 0 143 46k 0 JULGH J, 214 4 Jfd
FiEcTaT, JEALA T A WL S5 MR 456
JEHTIRAE ST, A SRt FIMCSCR R AT B T 38 57
WSCAE T RE IR Lo LN I 50, 6T B AR AR A6 IX T A R
R O D e A R

Cx-43J& 2 IR EEBUE B 10 = 2 1, &0 Ll
0 ¢ 5 I P A R ) (1 4 R SR A i )
Cx-433IA AT I, A7 BT~ B A 2340 )5 1 40 2 5
RE B8 S N 0 ) PR AF TG R, 6 T VRN 43 A 4
RO REAMEHAAEERE L. ARG RE
R, K Cx-43111 805 MR B e R A2 T B & 1138
o TE MR B HICX-43 5 0RIR U 405 T UL
JRLJTE A, A HE A 81 A 3% T A R 43 A 40 VN i 1)
FEALAL, JEFE AR E Rk . kT I, Cx-43 [
IR A REAE RS R IG 4 R & FH i R AR T ARR
(AR 1k, MRUREIR BUOFE 23 A1 1 55 - HE 51 40 i iy
i 14 FE) 288 Ak, 3 500 U [ 25 W 4 ) R P 4 A7 % D) AH
Ko KEH AR OMIREE G, Mimsh )2k Ak
AR, N5 OO BESE A R A AR . IR, 404E K R
WLCx-43 )ik F oy A it A B ARk, X 55%))
SRR RO I T RETE SIAHIE N o AR BRCo I () 3
RENE AN Ra s, OILCx-43 1 &5 FN 40 A 1) §a
S, AR A B E . 4 FIBMP-2i% $MCSC i)
OV R, 55 S AT IMCSCARIACx-43. i
SR, AT R IACx-43. F T3, Cx-43%
RIS, FERA ) TEA AR A RIS B AL O A . R )E
4JH, Cx-43%arh o3 A T U IRAR AR 40 f i ek o X
Segh PR, £BMP-21%5 S0 b4 8 4l i g %
T FZP W sk dEat . 5K RUR A bR L LAl
HICx-43 [/ IAHF i A LA, MCSCZBMP-2i%5 343
AR JE 4, O UL B Y Cx-43 1) 26 3 5 AE 2840 1 H AE
Ji14.5 dA5 A KRG IETZACK-43 KT8 . Cx-431EH
LT Y [ A8 4 b TP B B H I E LS W R O,
1 L B 8 5 T TR ol D 4 5T 00 30 A 5 0 L ) 25
T ANGY TR S 03 T AT I I T 4 R LAk,
SO E T ARG Th e A 2L
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PR, fgil, R3NP AR AT S 45 R R,
MCSCH# 4 5 fig % 55 11 2O LN i 2 1)1 Jl 4% B i
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Comparison in Expression of Specific Myocardiac Proteins in Developing
Myocardium and Differentiated Cardiac Stem Cells

Qi-Zhi He'?, Yu-Zhen Tan'*, Hai-Jie Wang', Li-Li Sun'
('Department of Anatomy, Histology and Embryology, Shanghai Medical School, Fudan University, Shanghai 200032, China;
*Department of Pathology, Shanghai First Maternity and Infant Hospital, Tongji University, Shanghai 200040, China)

Abstract To explore the possibility of transplantation of marrow-derived cardiac stem cells (MCSCs)
for repairing the ischemic myocardium, expression features of cardiac troponin T (¢TnT) and connexin-43 (Cx-43)
in the developing rat myocardium and the cardiomyocytes differentiated from marrow-derived cardiac stem cells
(MCSCs) induced by bone morphogenesis protein-2 (BMP-2) were investigated. Expression of ¢7nT mRNA in
the myocardium increased gradually from embryonic rats to adult rats. After induction with BMP-2 for one week,
c¢TnT mRNA of the cells was detected. In week 3 and week 4 after induction, expression of ¢c7nT mRNA of the cells
increased significantly. In immunostaining, the cells induced for two weeks expressed ¢cTnT. In week 3 and week 4
after induction, the cells appeared transverse striation-like structures. Cx-43 mRNA was detected in E11 rats. On day
7 after birth, expression of Cx-43 mRNA reached the peak. Then, Cx-43 mRNA expression decreased gradually. In
day 17, it trended stable. Cx-43 protein expressed mostly beneath the cell membrane in embryonic period and at cell
junctions from day 10 after birth. Changes in expression Cx-43 mRNA were similar with that of ¢7n7T mRNA expres-
sion in the cells induced with BMP-2. Expression of Cx-43 protein was observed in week 2 after induction, Cx-43
protein expressed at cell junctions from week 3 to week 4 after induction. These results demonstrate that MCSCs
may differentiate into cardiomyocytes under induction with BMP-2. The structural characteristics of differentiated
cells are similar with that of mature cardiomyocytes. Therefore, MCSCs are desirable cells for cell transplantation
therapy of ischemic heart diseases.
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