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[ ABSTRACT)] Aim To investigate the survival and differentiation of mesechymal stem cells (MSC) in infarcted myocardi-
um induced by 5 aza 2’ - deoxycytidine( 5 aza CdR) and their effects on infarctiorr induced heart failure of rats.  The chronic de-
velopment was also studied. Methods MSC of Wistar rat were cultured in vitro and the second passage MSC were incubated
together with 5-azar CdR (0.3 Pmol/L) for twice. ~Then the induced MSC labeled with bromodeoxyuridine ( BrdU) were trans-
planted into the infarcted myocardium of rats in the model of infarctiorr induced heart failure.  The rats receiving serunr free medi-
um injection were used as controls.  Before transplantation and 1, 2, 3 month (s) after transplantation, the parameters of heart
function, such as ejection fraction ( EF), were examined by echocardiography and the survival and differetiation of transplanted
MSC were observed by double lable immunohistochemistry and electric microscope. ~ Chronic changes were observed for 3
months. Results One month afier transplantation, the EF value of MSC transplanted group (83.3% 8.1%, n= 13)was
higher than that of control group (47.2% %11.8%, n= 12) (P< 0.01). The heart function of MSC transplanted group was
also improved compared with that before transplantation ( EF= 64.3% £10.4%, P< 0.01). The heart function of MSC trans-
planted group sustained during 3 months’ observation.  The EF value was 83. 1% £14.4% ( n= 7) and 86.3% £3.7% ( n=

6) respectively 2 and 3 months after transplantation. ~ While in serunr free medium transplanted group, the EF value was 51. 6%
F11.2% (n= 6) and49. 1% £7.7% ( n= 6) respectively 2 and 3 months after transplantation. ~ There was significant differ
ence between two groups 2 and 3 months after transplantation ( P< 0.01). The Transplanted cells were survival in myocardial

scar.  Double lable immunohistochemistry showed that BrdU and TroponinT' of them were positive.  Electric microscope showed
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that they had some peculiarity of cardiomyocytes 1 month after transplantation.

eres and Z-bands could be found. 3 months after transplantation, Z-bands could be found in the transplanted cells.

But the nuclear was big and the cytoplasm was little.  No sarcom-

Conclusion 5 aza- CdR in-

duced MSC could improve the function in infarctiorr induced heart failure of rats, and the effect could sustain during 3 months’ observation. ~ They

could survive in the infarct scar of rats and differentiate into cardiomyocytes gradually.
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0.01 g/L, 24 h Ja#ilk, R HR 24 h( BT 5% 2
K 5aaCdR F5) 5, #THMEE FEHE.
1.4 ‘HRESREELRUNFE S

¥ ERF ST E R MSC A 10% FHBR Y
A& % 10 min, PBS # ¥k % 3 %k, H,0, #& 37 C10 min
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BrdU # #H F 2 mol/L ¥ 37 C30 min # 47 DNA 4%
Mo PBS AR —HAE N B xR, EoAt 5 TR BT
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OB A (M R) . ARETRNXFHT, & 445
MR o FE O, BFAAHIFOHEEH X
o CHMBRATABRRAELTE 60 44
S, R FTRNECEWMECNE LT GH#7E
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RS AR R W0 o BB, 0 ALAE SR 4L & 1% 28 I A5
AR BEAEL, &% 2 KFRATOIEFEABHE.
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AECEKBEEAEORT EA LN . Z KB
fici . M 44 F F 8 & E Z (interventricular septal
thickness, IVST) | 72 /0 & 47 5K # K 42 (left ventricle
end-diastole diameter, LVDd) - i 21 fik #% JE ( pulmonary
artery wedge pressure, PW) \ 72 /0 F WX 48 ] K 9 72 (left
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ventricle end systolic diameter, LVSd) \ = 4k ## fo £ ]
Jok 7 1 T4 (B o AT it 4 22 ( ejection fraction, EF) | A&
W E Y5 5 77 3 (fractional shortening, FS) i iT M & #
7 #% HP5500 # Teich #£ X 3% . FS= (LVDd -
LVSd)/LVDd x 100% . EF= ( &£ /Q 475k 8 K &
- AR ERE IR ER) /20 EFKMAREM x
100%
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1 1007 ) , 4 CiEA 1 %, % A H,0./AEC/ 1 & A B
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2.1 EfEERRTHEBENET

S MR 24 h S5 AT L 4 K [ SRR 40 A s
BE 36~ 48 h 5 DLW EE () A A B 2, &0t 2~ 4
RARHRARES J5 , AT 46 st B0 PO 958,
H S T 2 IR T2 80R T, 48K 5845 i 21 4 41 i
FE, 5~ 6 RIEH BB V%, 12~ 14 K5 BRI 3
80%~ 90% L&, T 10 3 M. 405 MSC £ [H
T, MRS BE A&, 537 AR Y B T BL 40 A, LA
Ja— M 7 RKik 80% ~ 90% W& MiAEAR 1 k. i
T-4H M JE MG EE A, B BEIR BRI D, — Rk 2

UAEAC G A SRS 4l [ MSC. 55 A MSC & 5 azar
CAR BIRIES G, %A H B AU, 4 BdU f2
i, 18 80% ~ 90% &5 H T ReHE. M AT MSC
G 41 44k 2 45 IR Vimentin BH P ( 0 57 %2 €5 BH
) R 100% (& 1A), CD34 et AT, BrdU £ 2%
FEE( BAZ e e BH ) FRIC R N (77. 5 £1.3) % (
1B) .

1. BEEEF R T EAREE FF A Vimentin F1 BrdU & 4H
LEFLER (% 200)

2.2 KEBOLIIEENERFERFR
BRFEARHAKBRAE 10 RAETEZ 100% (8/8), I
WO B fE(EF = 91. 6% *3. 8%, FS= 58. 7% *
6.5%,n= 8) 5ARHI(EF= 93. 6% *1.9%, FS=
62.1% £3.9%, n= 8) ZR LR EM(P> 0.05).
OUEEFEL K R ARG 10 KAFIEF 78. 0% (32/41),
I 29 KoK B EF <80% (EF= 61.2% £12.0%, FS
= 30.3% %8.0%, n= 29), 5EFRARIG 10 KHH
LG IIRE T FE(P< 0.01), Bt BT L LA SE 5 o0 T RE
TR T . KX 29 R RBEHL 2 A4 i
FEHHY(EF= 61.8% £11.9%,FS= 29. 7% *7.5%,
n= 15) M4 (EF= 60. 8% 12. 6%, FS=
30.9% £8.8%, n= 14), FAH AT 4O IhREZE 78
BEM(P> 0.05) . B 1 A HAEEZERS 500 86.
7% (13/15) K11 85. 7% ( 12/ 14) , Lo THEERG I & BL: 2 o
B2 K R AE J5 B M AT O DI RE A & (P< 0.
01, n= 13), SEBHEAME, EF.FS B E RS (P<
0.01), MR HEA KRB SHE O D6
—BAL(P< 0.01, n= 12) (K 1) . BHG 1 A,
P AIBENLALFE 6 K B4 23 A 2, Pl oK
Rt — DR . BAEESE 2.3 MHBE AT LI E
S, S5 R I 40 A 4K RO T B X 1 Vi 4k 4
PREE, SBHEE 1 NARERERZEM(P> 0.05),
HAEMFEREICE 1.2.3 M), Hoohae B0
TR (P< 0.01); T B 1 2 K B0 I e bl
IR HERS R KA, SBHEE | MARERTE
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FZE(P> 0.05) (£ 2) .

*1. BENSBER 1 MAXRLOCHENESR

EF FS
| n — —

2R #iE 14 A 2R #iEE 1A
4l B et 41 13 64.3% £10. 4% 83.3% 8. 1% 31.5% *6.4% 48.8% 9. 49
B A 12 61.7% *11.9% 47.2% £11.8%* 31.6% *8.6% 21.1% £6.3%*

a N P<0.0l, 5BHEBLE; b A P<0.0l, 5HEBHEABRHE 1 MALLK.

*2. BEBARLCINERILER

MR IEA(n=7)

B A (n= 6)

EF FS

EF FS
FHLAT 64.0% £3.0% 31.6% £2.4%

®HEE 1A 84.5% 17.6%*° 49.7% 19.3%"®
s 2N 83.1% *14.4%° 50.7% £15.4%*°
®HEE 3 A 86.3% 13.7%" 51.0% T4.8%"

63.9% £5.0% 31.9% £3.1%

51.5% *10.9% 23. 4% 16.0%
51.6% *11.2% 23.9% £6.8%

49. 1% *7.7% 22. 1% *4.2%

a N P< 0.01, 5BBEHARE RN U RS R EAN 30Dl 6 AR (1 RIET B &AL .
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A, AR HE A 5 R A AR 4K BR O AT BE [X 3535
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A BrdU A ic BH P 20 P, 3k — 20 AUEE 40 9% 2H 240 2
Yett S M K I, A &5 BrdU A0 FA 1 40 i L 2% o
T ZeaPatE( B 2)  BHE)E 3 AN H, THE BrdU 7~
BEVRCAEAE L IR, FERAE O WL R & B BrdU A5 ic B
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2. LA E R BHRAMFLER( % 200) #45 BrdU P
A0 L B B, T e 0 R R IR R LR ) ML T e (S 1 (M
R fh) .

2.3.2 wHkEHER e 1 AN H, RO U
RIEIR H, B AR FE M 40 A7 75 A K,
WK, WL I, 280000 UL A% ( AN R 2T 4 4 i,

KWL BRI, AW RORE R REOFRIE, 7
et i LB B, IR F =, WA SRR 532
MR &L, HEFI A, ERE RN E Z
e BH)E 34 H, MSC Bt— B L ALgi 1k, A
FALC WL R A% B 1% B M6 B, A2 T 40 A 2k,
F A Gt Jo LB T S 4 2, R LU B s O
B o AP EE I 22, SRS TR AR Z 7 (18 3)

A A e

3. LA RRESER
FAE G 3 M (% 12 250) «

A NG 1A H(x10000); BN

3 Wig

HBEAT LR B BT A an Y L S L
'™ B MSCM R A, B it SZ 450 ULC A, 1B MSC
UM 518, FEAEAR SN RE 4 O URE I, T2 Rk 2 R
B, WRE A R " . R NEER G R —, 4
MSC RETS ] Co LA o 73 44« 25035 0 Th e S O LI
R Connexind3 [ F B A R RRE .
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AHF TR I, MSC fEARANE 5 azar CR T T J5
RN OIVEIR S, 1A A S, 55040 B A O U
MR A B O R R S T 2R, H
BEULE2 I AR HE Z1 A R0 L 22 5 45 (E A%
K, WE RS 7 g i 3L 17, J 4y 65 Hpl iR
L AMRFEAEE, RERINVNG S 7 3 R, B
R EHK UL, BiE)E 3 AN H, MSC #—
A ) LA B 3 AL, A SR A0 LA R A i S i A0
[, A0 T2 i rp e, i P9 e € 00 L 4o B R 0 22,
W2 IR LG T B FEAE B A HEB R R L 22,
TR Z 5 o B MSC 423 2 ¥ 5 aza- CdR 44 4
T T, 75O NUE IR X — A 55 A B 88 ) O L 40 A
a3, B OV BREE A A FRIE R LA R, %
B 2 UL EBE R (B HERS, A H BHE R OB, R
M S A F O LA B Ak, TR Z 45, 76 3 A A BRI
SN, BERFELNGE O IhRE .

HHATIA A 5aza CAR 1E 4 DNA e F 25464 )T,
AR A R R ik, MSC 1A 4M2 5aza CdR 2 IR
P35 R R 7R, UGN i 1 B B R A BAR B,
{HTE DNA ¢ RNA 7K 7] f& O [A) -0 UL 48 Jfl 534k, Bl
Ja K175 55 i MSC RO LEFE 10 K B9 K RO AL
JEIR A, AR A O NERR B AT REE— DA T 0 L
YR Ak 25Tl IR 2R 4G O B P B R 24 S O
e A EH UL R HBAS S 1E S RIEE T 5 S
MSC [ O JULEH 23 Ak, A2 5 248 i) 190 i 42 3 5 2 4
A7 ) 25 o A o

SCHR[ 5] A8, BrdU ric (R A8 40 B 78 O LA
SEIEIR 4 & S5 B0 o ¢TIl BHESE AR, JFTE & Z
W AN . (HiZ 451 2 B E S Fr 4 i AE Br
dU Gt 55 ¢Inl et xt Eh 75 H 0, H %A B8 S F,
ATREANR BT . XU E e A G 2 et Je 7 [F] — 5k
PR AT R — 40 B 4 M B B R B 43 b, A R
IR BUTEAN M A 75 8 A AR A 88 23 . BrdU ( BH
Yt BRATLE M%) 5 T ( BH P e € B AL 76 JR 5T ) 1Y
B A P 4 £ 2 e £ oI 0 R ML 40 R P 0 A RS
BB BAEFNE . AHE 70 I X 5% 1 22
R B, BHEIE 1A B O WU SEIE IR A R
MSC(BrdU BHTE) 44k A O ILRE 4 i ( Il BHE) , 1B
REIIERR Z 75 5 UMY, A B RIS
TECHUEIR FAEAENLNTT (Tl FH ) 4 B R L,
JULZ g A [) & 2% BrdU BH 4 40 B % B i I3 5 2
I, Grid it 4L U] i 6t b oA 7 v, mTRE SR R
T MSC( BrdU FH %) RETE R E Z W5 S5/

WL BB R 4518

AHIE T R 40 A AR 4 O T URE PE R PP T B
WLE B B 2 T M4, bR 5 MSC A0 LT i 41k
AN, ATEIE 5 MSC W A L& B i A oK.
AR IR P R A0 P T RO L, SO S B, 36K
AR O 75010 Pk 8T 4815 71, 8 5 T ARG L
BRI BRAE AT . A8 IE & B MSC 780 UL SE
JEIR oAb 280 LA B3k AT UL 40 M kb 78, DA R TE
R I X P A 0 S 0 I 8 SO ) 5 L R RE A, A A
RO UK Z R4 Thie, B8 7 OB BE 5 76 0 % 5
PR RS, 800 UBE ZE /5 00 ) 8 32 98 K BRI 0 T g
BHEMEE., BHEE 1A, AIRBHEAE KR EF 8
B HEA BIRE(P< 0.01); H HARBHEHAR
ME 1 AMH O R B A HAE S E(P< 0.01),
15 3 AN H WS 3 P9 X — SO E I RR SR R, 4
M K R A AE S5 58 2.3 AN H O T REAEAH [R] B 15 1
WAL TR P< 0.01) »

AW TR I MSC 48 F0 WA FE J5 O T e 3
K RGO U BE X 35K, BE2 4k O URE 4 B, TE AR Z
7 AT KA O I RE, X N4 JE IR R — 20 B
Hri R ERE LS A E.
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