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An experimental study on mesenchymal stem cells

differentiated into cardiomyocytes in vivo

LU Tiewei, et al
( Department of Cardiology , College of Pediatrics , Chongqing Medical University) ,
[ Abstract] Objective : To investigate the ability of mesenchymal stem cells differentiated into cardiomyocytes in vivo. Methods : MSCs
isolated form rats bilateral tibias were purified, expanded in vitro culture, labeled with DAPI, then injected into the myocardium of
the recipients(including acute myocardial infraction and normal rats). The hearts were harvested 2 ~4 weeks after implantation. Mor-
phology of the differentiated cardiomyocytes was identified using HE stain and electron microscopy. Cardiac — specific antigen was de-
tected using immunohistochemistry. Results : Viable cells labeled with DAPI can be identified in host 1:1yocardium at all time points af-
ter implantation. Implanted MSCs showed the growth potential in myocardial environments, after 4 weeks, donor cells derived from
MSCs demonstrated myogenic differentiation with the expressing of myosin heavy chain. Donor cells demonstrated cardiomyocytes
phenotypes with the expressing of cardiac — specific antigen Cx43. Meanwhile, electron microscopy exarnination demonstrated the exis-
tence of intercalated disks between donor cells and host cells. Conclusion : MSCs can differentiate into cardiomyoytes in host myocardial
microenvironments.

[Key words] Mesenchymal stem cells; Cardiomyocytes; Differentiation

Pittenger % X I B REHIEE R —F T 4 i
BEN-B %8 8] 3& T T 40 M@ ( mesenchymal stem cell,
MSCs) , 3 EBA T 40/ B 33 3 #7122 ) 516 B Fe
TEFFEMIRMET , AT 1) B 40 M0 5K B4 M A5 iy 40 e
UL 40 M 0 o 25 40 ML 5 1 43 1k 5 Shingi %120 1R 8
MSCs fESMEFR I BT INA TSR 5 - AT
(5 —aza)Ja, AT Z 540 0.0 VAEIE , FEMTE S 2%
HAFRRE FASLUESE, MASER S, Kk 75

EEMR: 3441973 ), ¥, 85+,
EEHAFA DI L FTER,
ESMB: FATHETHAD, %5 aH L+ F[2001]54 - 40,

) MSCs HEHE AR L ULEHA N, WEHEERAN S
L AR BE I HE TP HIEE

1 #RE5HE

1.1 ##

SEEGEhH)  Wistar HEME KR 8 R, K& 180~250g, BT
BRF-FERERFERFERTZRIY L. /G 0HFGHM
%), DMEM &8 1% 35 & (Hyclon) , BB B B ( L5 18§
TE) , DAPI(AE R f 3 ) , e 4 4617 (Santancruz) .

1.2 F#%
1.2.1 MSCs 4588 difb 51 1%
FARIE L Z M (AR 10mg/kg) BB P91 51 BEBE Wis-

ST T


http://www.cqvip.com

— 464 —

D000 http://iwww.cqvip.com|

EXREFRKFEFIR 2003 £ 28 %% 4 H (Journal of Chongging Medical University 2003. Vol. 28 No.4)

tar KB, M4 B &0 F B G H U0 8, F§ DMEM 5 3
H B R 21T 5L M e L R o R W 4T 8 0 (15001 /min)
Smin, ¥ E FLHBR , MAEFRZREEMAM, B AEFE, LA
CO, W FRBEST 1% 55 ; B WG BE 0 ik 25 %t MSCs #7414k, 4 3
K1 KRB, 2B KRBBE S5 L Ktk MSCs.
MSC80 % & 5+ , I #c BE 2 0. 02% #9 EDTA # 0.25% i B8
BELL 11 e BLR & AT IS 1L
1.2.2 MSC Hy 9 ERIC

R RS A AT K DAPI L 50pg/ml B o BE A KS 35 %
HLOSEREREE IR, PBS EHRERED 6 KL%
BAR %G8 DAPL, E RS (L5 & .0 S B, i A
DMEM Hisr & H s R S| A .
1.2.3 KB MOREBIR R 8 f A At

HRERBRBEYL T AR HAM EH B, AR
LB R 20me/ke WIS REE, TR H0 0, E#F
SAMBIIT Ml RO . EHBRERATH 2~ 3mm
b 5 4 70 T BK AT I 2 ST 2RO A RERY LSz o 46 it IR0 L
HAFEEAMOBAEL S- TIRFEHREEMERHE
MM bR E . BTSRRI S8R B IE 4 B 4 RO
150pl(SARMB 1 - 10°)3F ARSI X A0 WL 4, T % B8
ANMEFBER RN CNAL F EMEH . RiE8%E
R, BUEREIAR Y .
1.3 #RAE
1.3.1 HRELSEirieHRE

HEEBME S WE MSCs 8RR AR A i
3L &4, I/ BE HY ¢ 56 B 45 58 DAPI 47 2 7 19 MSCs
RAric s £,
1.3.2 HEWE

#1858 4 A R Y Wistar K EBLURZE 4 )85 T 8 R AL
FE, B O, R R AT ML E L TR S A VTR LA
WY, St WK EEE U 0 IR AR S A, it
FTe g,
1.3.3 HErd b

WFESh Y O ER G BOK R Y A . B RIE
SR EHIEE L IR, MHC (LR EHEEA) .Cx430.0 01
MPHEREE IR . ZH 8 FITCOR A EE S i)

2.1 MSC 69  & WE R fe AR L

Xl R A v AR AR A R BT 3R 3R L 4h S
AL MSC I BE | HC e 8037 19 (81 T8 40 8 0 4 HE 40 4
fi. 24h J5 K& 4 MSC 28, HIE &5 MR IE 8
AR, 23 JLIR B IG , K HR /T 40 40 8 9 B 351,
MSC JE 25 ) 25 S #0 AU 64 ¥ T 8 45 4R, <7 iR k3R
ety BEF(LE 1), A DAPI #1741 R0

Ja , BEXRLCEME T WK RFH MSCHE 45
FHAIE, BRI ERIERRE i ES (LA
2)0

1 BF10XHMSC,HHCHOHBERE. ETUARE
HERFTHI, TRTHEER, HPOHLRE
mTEm, SERRMEWRE(10x10)

B2 DAPI#HFIZH MSC,ETRAIUERRHE AR XHAM,
HICH R IR ET, TAXRHBAE(10x10)

B3 LNARAE HERBHETR,AAIREANERE
XBRABND . B/RBEBX A9 RERZD,
BRXFRMANEE(10x10)

-

!

CHIT AR -



http://www.cqvip.com

EREERKFFIER 2003 £ 28 % F 4 # (Journal of Chongging Medical University 2003. Vol. 28 No. 4)

D000 http://iwww.cqvip.com|

— 465 —

e ONAMMBERA ETIRLHARMNELE, EAS

B R TS BT DR £ e, AL 22 HE B L B ( > 50000)
2.2 SHUE

HIE 4 FHG, dseshyy, BOo Ui A, g s 8
K, ERERENRBHELE EHHMNIE R, BHEAMK
SRR FEE N2 H 5 AR (W E 4); 8 B 7E 1R
W R KR Y R, R S AFTE  IE B B AR 4
MITEE EONHBPRRERIE . 5% F 04
JERL T MAREHE KA H-E 0] W
FELBO 40 3R e, M 3K e 48 K, O IR R 2 40 i B o R

(W 3),
2.3 %A R

MR 2 S, A5, fEE S SBLO LA
AMOKEY . X B Xt B4 B et AT 4
ek, X B A A MHC Rk, MBH Cx43
MK A, B MSC © [ B 40 B 75 ] 45 4k, {8 i ok
RO 4 RS #EAT e g Al b, W &
BEE A MHC XF Cx43 &Rk, IEH MSC & 41k
KA (B 5.6).

301 ®

O LR ZE O L VR 10 7 3835 5 0 B R
P 11 B L B N 2 0 £ BR, AR A PR R DO B O
UL 240 i ) 9 /0, T PR L K936 97 B PR, T 440 R AR AR R T
MK O I ERRIEIT IR T —F 2GR
m, BB FH 40 4R T2 52 K ¥ MSCs 8 48 2 s 18 119 .0
LA RN, i 2 Fe b BBACUFE R AL, B2 O
LB 454 , 8 IR RO DN BEFR B B , R BIRIG 1 B
B ZSER BT O HTERERE N HITT T —E M
Al

A5 wBZAdiEs MHC MR A ., B FITC 1 DAPI B &R EK AR, FITCEREXNHME TERS 6, M DAPI ¥ KX
MARETEEE, ZERETH MHCHMREZ, ERBRHRIERANBEAR, FEAI— AT, A4 EKHEBENNH
BMEAAHR T MHC IRE IFEXHOEAMEMs . (10> 10)

M6 REAUN xR, £EETH O HHRRL AEETHEERMBEER, AEANE 0T, X

MSCE& RN E EOMARD . (10> 10)



http://www.cqvip.com

— 466 —

D000 http://iwww.cqvip.com|

BRERKFESFIR 2003 £58 28 %5 4 H (Jounal of Chongging Medical University 2003. Vol. 28 No. 4)

AR SLIH 4y B RS #) MSCs R 23tk sM5 S,
2 B iEBAE B AUE R A0 2 A 5E O L S0 B
AL AL A, AT A ES 3] MSCs 780 LA 1
B LATETE  FF R 18 350 LA i 80 6 T 4R M4, 4
A O REPURM B, LA B el
OISR, REEE, 7] fE 4 MSC A 3R E 4K
HESFHFE, 500 R TG SIK i
BT A= K B R AT ik A (4

AL F MBI ICE XEE, KA1R A DAPI
HATFRIC, CE R DAPI 55 & At [E 9 30min,
S LERBAS H R A ERNEE AR A 3~ 4h, A E]
oA W PR IC R A, K 2R R E
DAPI Jy—Fha¢ a3kt , BB -5 4 B 4% o 89 XLEE DNA
SamAFEFICHIER, TER/MEH AT ,DAPI £
BN 345nm MR T RARIE IR S, K6 BB
M AREARIC RIS (JLF N 100% ), ALXTiE 48
M FTERIVER .

LR 4L R I B A0 5 15 O L4 i e A 1)
BAFFAE TR B P & 18] 7 v AR 3 — BT LR
HEE NP FREMY . GEHMLBIRE MSCs 4>
1A 0 VAR A A R 2R . MSCs TER N R R
MESFTHEILEREHR MVHC Rk, BrHERE
(6] B ALER B 1] ks T Cxd3 20 JUL 4 i B9 400 i
EEREA, N ORI A, AR EE S B
Cx43 MFERRX, ULAAHE ML A0 LR

MSCs A Z LAV R G, RN AR
BRT AESEMEL % FiEXHEWE LN
O AV R, B R A L85 UL A B 1) | IR BBR 3R X
FARETIRE BB A X EB WO AL TR ks
SB ). IIRESE RIS, Tt — B T LR . RIAT,
ALXHO LA RN BRI A R RSN B B AKE
MBS AGERELERNMNERAMERANHRE,
AREIT R T 3 RIS ESS [E]

2 ¥ X W

[1] Pittenger MF, Packay AM, Beck SC, et al. Multilinage
potential of adult human mesenchymal stem cell[ ] ]. Sciencse,
1999;284:143 — 147.

[2] Shinji M, Keiichi F, Shunichirou M, et al. Cardiomyocytes
can be generated from marrow strowal cells in vitro[ J]. Clin In-
vest, 1999;103(5) :697 — 705.

[3] Jih SW,Dominique ST, Edger C, et al. The coronary de-
livery of marrow stromal cells for myocardial regeneration:
Pathophysiologic and therapeutic implications[J].] Thorac Car-
diovasc Surg,2001;122:699 — 705.

[4] Jih SW,Dominique ST, Jacques G, et al. Marrow stromal
cells for cellular cardiomyoplasty: feasibility and potential clinical
advantages| J ] . Thorac Cardiovasc Surg,2000;120:999 — 1006.
[5] Rajnoch C,Chachques JC,Berrebi A, et al. Cellular thera-
py reverses myocardial dysfunction[ J]. Thorac Cardiovasc Surg,
2001;121:871 — 878.

ARARRRARRARKNRRRRRRRRR

(E#F 462 1)

growth factor and interleukin — 6 in paracrine tumor — stromal
cell interactions in multiple myelomal[ J]. Blood,2000;95(8):
2630 —2636.

[4] Ellis LM, Staley CA,Liu W, et al. Down — regulation of

vascular endothelial growth factor in a human colon carcinoma

RARRKX

RARAKRARRRKARR [N AN

cell line transfected with an antisense expression vector specific
for ¢ = src[J]. ] Biol Chem, 1998;273(2) :1052 - 1057.

[5] Funamoto M, Fujio Y, Kunisada K, et al. Signal transduc-
er and activator of transcription 3 is required for glycoprotein
130 — mediated induction of vascular endothelial growth factor
in cardiac myocytes[]]. J Biol Chem,2000;275(14): 10561 —
10566.

A TITH .



http://www.cqvip.com

