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% ZE. HW ST EEE ST T 408 (mesenchymal stem cells, MSCs ) /U JIERSARJ5 X S 57 7K 2.0 U ( dilated cardio-
myopathy, DCM) .U e U LS #4) KU PN B BAAH 2 /F #3457 ( monophasic action potential durations, MAP) [{520 , 51 7
PO 2240 MIE R ST IR (n =12) ,DCM 5Z564] (n =13) ,DCM X B2 (n =13 ) , DCM A= 803 oof § ik i S P & £ i 5. DCM
SH A FEAE - HE MSCs, DCM X BRZH VSt b 5 2, B AT 4 JE SR R A0 3 RN MAP Z 05T 0 B 8 R0 FEL A J Y B307%
FEAEAR X0 WL 21T 28 D g £ LIRSS FE A 20 R 38 B AR AR 00, 05 338 53 O LA U HE Lt FNE T SR & O
MALUESZENA, 85821 SIEH ML, DCM A 410 TIHe B 28 MAP BRI K O WLAN AR MR, H SC IR 2 372 46
T REZH 5% s RS A P 40 A WIS 25 1 T cardiac troponin T, ¢TnT) FI4% [i% B2 85 14 43 (connexin 43, Cx43) IRk, &5 1A
PIASAE B i MSCs Jo #F— E B2 L nl ol DCM O TIRE , (R 3600 LA 2O AR 9 , Il Re il O L LI i — 25 R

SRR (TSI T UM ok BLO U 5 O RE O LSS Y s BRAR B LA

FRE 422, R329.2;R459.9;R542.2 XHRARIRAD : A

Experimental studies of mesenchymal stem cells transplantation into rabbits with

dilated cardiomyopathy
SHEN Xing', YU Geng-sheng', TIAN Jie', BAI Yong-hong®, ZHU Jing’, LIU Guan-xin’, CHEN Yuan'('Department of

Cardiovascular Diseases, *Department of Cardiac Ulirasonology, * Institute of Pediatrics, Children’ s Hospital of Chongqing Medical University,
Chongqing 400014, China)

Abstract: Objective To investigate the effects of grafted mesenchymal stem cells (MSCs) on cardiac
function, myocardium structure and monophasic action potential ( MAP) in rabbits with dilated cardiomyopathy
(DCM). Methods Thirty eight rabbits were randomized into 3 groups: (1)normal group(n =12), (2)DCM
cell implantation group (n=13), (3)DCM control group(n =13). Adriamycin was applied to create rabbit DCM
model. Three weeks after the model was built, intramyocardial injection of MSCs was given to animal for cell
transplatation and the cultivation matrials to the normal group. In 4 weeks later, the echocardiography and MAP
studies were performed to evaluate cardiac function and electrophysiology, histologic section of the implanted
sites. The expression of cardiac Troponin T(c¢TnT) and connexin 43 ( Cx43) was investigated with immunohisto-
chemistry. Results Compared with the normal group, the value for monophasic action potential amplitude ( MA-
PA)and the maximun velocity in “0” phase ( Vmax)decreased significantly in DCM rabbits, while the value for
50% monophasic action potential durations (MAPD50) and 90% monophasic action potential duration( MAPD90)
increased significantly, the effective refractory period (ERP) increased, too. However the increase of MAPD was
less in cell impantation group than in DCM control group with no after -depolarization (two was found in the DCM
control group). Compared with DCM control group, structual abnormalities was less grave in the cell implantation
group and the implanted MSCs could express ¢TnT and Cx43. Conclusion Implanted MSCs can improve heart
function, abate the structural abnormalities and may inhibit the progression of electrophysiology derangement.

Key words: mesenchymal stem cells ;dilated cardiomyopathy ; cardiac function ;cardiac structure ; monopha-
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P9k B0 LR (dilated cardiomyopathy, DCM) J&
— A ZE 0 B BB A ORISR T BB T 4 Y
O WP, HHER B OB, BRBULE FE
FET-MIEAR RN Z — . BTG R FIRYT 32452
PIBYT AT ARIGYT . TS A XS0y T 9 1 JR (M2 BB
AAERAF DR R G T A B, (H 2RI AT
BRZAARNARIT I ITARSE A AN R ARE A2 52 4
OB EW R TS . KER/ AT R I 40
R I e et O ML )R 350 000 L 3 0 | = R JE R =5
B, T ek 3 0 D RE 2 o L2k 22 T A (1) — 26 i) A5
5| R 2 10 O T, U A0 A% AR IS RO I L A=
A28 H o B, AR08 2R B i ] 72 o
2 2 ( mesenchymal stem cells, MSCs) {A PN A2 48 J5 *of
DCM A0 DIRE 4 F K H AR BRI 200

1 #REFE

1.1 ZhtHhan

ERFEHT P 22 %R 38 H (W T IR BE R K% 5250 sl ) v
), a8 IEE X BRZH 12 2, DCM 285 41 13 2 (B A A B
MSCs) ,DCM Xf fi2H 13 2 (555748 .
1.2 DCM A 6432 5

S0 Amoda % (7 PR BT 3 (W HEIE BE2G A W,
A5 :050307 ) 5 DCM BERY | B 55 28 L Az BRER K 5 8 oy
1 mg/ml, 53K 1 me/kg, B3 2 K, %22 8 Ji, fEMZG45 05 3
JA 2 W 75 0 2 22O DR, AR SR A5 8 MHz, HH A 2850 1 5 Uil
BN EHRAE . IBA 2 F HOR I M #2 (left ventricular dias-
tolic dimension, LVDD) A2 ZE W4 AR P42 (left ventricular sys-
tolic dimension, LVSD) | 72 2 &F Ifil /3 4% (left ventricular ejection
fraction, LVEF) | Z& & 45 %5 43 4% (left ventricular short fraction,
LVES) 1E g4 b7 , LSRR 2 7 T IEH AWM a2 Lk
W15 FIR B T, SR I BEDLARFE 2 ~ 3 R shiy, BLe UVE% 2
AR
1.3 ‘B % MSCs &9k 53 ¥ F= DAPI 3t MSCs & 4712

SR BG40 2 R IR B DR, D B 7 30 1 4
PG Al FHE MSCs, 2 5 ~ 6 fURY B8 MSCs JH T R A 52
6 FERSAE AT 12 ~24 h, F DAPI( Pierce /3 &l , WA 25 pg/ml)
Fric i MSCs,
1.4 /% MSCs 894544

BIaE R ORUIEZS )5 3 A AT RS . A5 bR i 4 1 1 8 MSCs
2 PBS WPk 6 ~8 WK,V BL.O R BIRTEAL IR R F-12 35 5%
£ (Dulbecco’s modified eagle’s medium/nutrient mixture, DMEM/
F12, HyClone 24 7)) v, 4 I CH (4 ~6) x 10°/ L, IR BLZY 100
pl, R 1 oml Bzl W, s 3 4 RIS BIR T R (0. 2 ml/
kg) MBSO R TT I, 2 85 O I F A0 0> 4 RS R AE
L FEHIRE OF PR T 5 45 AR DMEM/F12 B33 5L
1.5 «wHhaeegisn

BAASE 4 J8RH B A Aloka SSD-5000 #4712 W {346 1l

FUO LS S I RE, KA 8 MHz, MEE45 4 LVDD,
LVSD LVEF \LVFS 5459754k
1.6 S kv A& 32 69 A

EAC SR H] EP Technologies 1) Franz 3 fill LB ,
AR PIT SAR BLER AN #8 T RM6240 22 08 A= BT AL, I 5
B B SR BINK 3 ~4 om @43 A B JkAG A Franz 35 il 54,
BUIA A o M I B e s T 37 T 5 0 PN 68 58 3 432 i, 36450l
= i %2 ) 2 AH 3l /E H {2 ( monophasic action potential, MAP) [
B, ek Az T S, ZERESEEOCENNAMEAR
A5, LLS, S, H I 2 R 0 O B (ERP) 2 S, S, T LU
240 ms #24,S, S, )\ 220 ms FF4R, DL 6: 1A LA, 10 ms 1145, F
2 S, NRER A= WS, B A0 % NIZ ALY ERP,

IRAFRAE 1 MAP BB I, LAET TR L L A7 & J0 04 1 )
1% E B9 Sy B FE 3h 4V W 52 1 3R 1 ( monophasic action potential ,
MAPA) ;0 A 1 T+ B9 5 K 28 V5 B 20 4 H AL i 7
(monophasic action potential duration, MAPD) M\ zh 1 £ &
BeSER 50% 0B 1 5 MAPD, , %8 % 1% 52 1L 90% f) i ] %y
MAPDy, ., FRRIZELLE 3 4~ MAP ER RIS (E 1) .

500
B

mV

l<—150%
'

leny

Ir <
FI—MAP
-

)

ms
1: Beak A2 F &3 AMALE ;4. 4Tk b 12
E1 MAP 3EHRUE

1.7 SR

US4 2H S AR X0 JUL BN TR A O AR A, — 3B 5 LA 2. 5%
BT 1% B U [ 5 JBE 7K 3 R A7 2 5 H i WL
SRS s — TR AT KR YD a4 °C T8 1Y) D B Y e [
FE 15 min, SR J5 980 0 (8058 T WA TG DAPL BRIC I 40 ML, 45
DAPI (1 i — 8434 HE S A LS A MG B 12
1.8 AN 200 5 % 40 LA 4 A ]

A IR 1B DAPT G B A vk Y0 i — &R 2 VE LA
1 T( cardiac troponin T, ¢TnT) F14% [ 1% 1285 [ 43 ( Connexin
43, Cx43) Y SPEECRN , T T —PTEE T 1: 200 £ m b Rbi i
IgG HL A (Stancruz A H] ), Cx43 — T E I L 5w B A 16 Uik
(Sigma 237]) , ZHUfTH Cy3 Aric mHt BRI A SABC 1057 &
(DU A=A YA BR A ) ) |, % Z iR At ny 725 47 2 Ak
o, [l I B O VR SRR S G I B B [ X B A
1.9 %itsaE

B, & x5 R, R SPSS 12. 0 k47 ¢« £ 40 ,

2 HR

2.1 #HhHp—HER
TR & 18R LT ARG R A,



512 k2%, A B BN ST BT AL O ERS AR IR T TR A O U B SE R IS

DCM A 4G SWIET: . ERMIG 4 FIAAFEEHW T .
DCM 5284 4 H,DCM XHIRZL 4 2, IE# 4112 H,
2.2 ARIPMIEFRE B MSCs # PR
IEF S B A 2 88 3537 AR MSCs, 48 h 5 Al WL B4
MSCs /N 50 [ 40 A, Wi B AR KL 9 28 7 ~ 10 d, SRR
MSCs 4 80% ~90% fili 4y, 4540 . 1675 ~6 {4, MSCs /3 fii
51, A —50. DAPI bRic 558 MSCs HIAZ 15 0.
2.3 NHRMRE
HIER AL, DCM 525521 J2 DCM X JEZ .0 Uk 25 48 Je T
REXA I 5w A8, 6 B 0 % B P K, LVDD  LVSD Jf i,
LVEF | LVFS (%, 22 5145 B335 L (P <0.05) ;1] DCM 52521
5 DCM X BEALAR FE, B K0 28 I A5 W s/, {2 LVSD T
%  LVEF 1 LVFS J} & (P <0.05,% 1),

#1 IEFEH DCMERA DCM LAY OINEEZTSELLE (2 £5)
0% n LVDD(mm) LVSD(mm) LVEF(% ) LVFS(% )
MHRZL 4 16.25+£1.22¢ 13.07 +1.02* 58.85+3.36° 29.65+1.77%
SHRA 4 16.07 £1.28* 10.32+1.15% 67.30+2.74%> 33.05 +1.54%
EHH 12 13.48+1.75  9.67+1.88 76.66+2.67 38.90 +2.41

a: P<0.05,5 EF4kE; b: P<0.05, 5 B4 LE

2.4 S AR E

IR0 L R i 4 L M R W W kA, S IER
AL, DCM 3255 2 &% DCM X} HE 41 MAPA |V, B &2 T K%,
MAPD;, MAPD,, }¢ ERP #E K, 2% 5|45 i & & X ; 5 DCM X i
ZHAH L, DCM SE552H MAPD,, \MAPD, A T4 , %A 101 J5 B
Wi &A=, DCM X BRZE AT 5 R sl i 31 EAD , A3 5 & % 0
S RAE(FR2) .

F2 IEH4H DCM XfHRE DCM LI5H MAP SHLLE (v +5)

5 n MAPA(mV) MAPDsy(ms) MAPDgy(ms) V. (V/s) ERP(ms)

DCM XFARZH 4 12.04 +1.568 134.89 +15.092 208.61 £14.982  0.16 £0.042 112.50 +18.932
DCM SE5041 4 12.84+2.033 100. 16 £17.473b152.92 £13.413b 0.19£0.02a  97.50 £22. 173
EWH 12 20.66+4.12  80.33+11.69 127.14+14.32  0.27£0.11 88.33+9.37

a: P<0.05,5 B 4103 b P<0.05, 58 B4 L4

2.5 #HEHE MSCs B S M e L

FOLRMEE T WA DAPLARICH 1548 MSCs 20 #ir A7 T
fid B HUHAUA (B 2A) 1 HE B2 60T WL e 240 g S AR AR
A 9332, By SOME R RRR 2 175 A Rl 09 g 20 L —2K,
KRR B , A3 T 20 v ke, A o, S e 1 0 LA
L CP 2B) o X RZE AT Do JUL 2R S22 )0 14 7K i D J 25 114 25 000
ASPERCE (18] 3) o HUE /R0 BRZELC LA I 2oL R ek e, 38 4, L
TR — S, B Ry, mT L Sy f e L A (1
4A) o SCEGLHRSAE X ZHEV S Z A LE , A ARz R AR (151 4B) o
2.6 HAZmee AL

BB MSCs BAt )5 4 JA 22 % O WUKER Y R, T WA A 40
15 DAPL RO W3R @5, 1 [) — WL ] — B4 1) 240
TE Cy3 U T BB @ RUR S 2R S5 4, R ITA Tl 2
Cx43 f9RIK (B 5.6) HHFREE EA LB 0L . miBvE
XHHRFR A oTnT K Cxd3 (13K

@ B
AR B BMABILE;B: HE # &K
2 BEEHE MSCs FROMALFMNSTH  ( x200)

E3 DCM X RACHHALANFUNE (HE x200)

A:DCM #§ %848 ;B.DCM %348
B4 DCM mASEGAAELABENEZE (TEM x 14 000)

()
A :DAPI #7328 B & MSCs; B: #L B 88 MSCs cTnT # & ix
5 B MSCs NG 4 B cTnT BT (%% 5%k x200)
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()
A:DAPI #3e 9§ MSCs; B: A4 MSCs Cxd3 89 4 ik
B 6 B8 MSCs BN/ 4 F Cx43 Bytaill (L Z &5k x200)

3 i

DCM J& L S 5 A AF B 4f 2 i S % e 0 LR
9, — ELH 0 7 5 vt IR S TS AR 2% o D IER AT
JEIRYT A BB R A R T B (H AT A AR 2
RN HE S 25 ), PRI I AN e RS 7019 DCM. e 4
BEAZ LS o P LA R F AT A AR E) T A A
FIAIF ST, A B0 o [ O MR A 78 A1 U5 9 AT P2 20 i A
T B E AL O LA, 3 O DhRE A B .

H B0T- U LA B B % LS UL 200 i 4 0 85 FH 10
WIRY AR ASA o KR4 B R 5% 2 B AR 40 Bt T LATE 32
AU JIE DY A BT B LRE 2L 2, 33 i 2 B 5k 1y Fnsipt | iR
Y ST R L EE L ATt R
18 MSCs 1A NS A J AT 76 B AT 67 8 A, I 3z Ab 3
BE, M HUVREAR I 540, 338 D WA 25/ 8 1, #2205
DCM 3Z4500 LAY DI RE , B0 O WL Bt 3 . R A
A RE S RHE M0 B B8 MSCs mI 38 A 0 b L 55 20 b LA B
785U S 0 A B 5 AR 0 JUL 200 2 R i A 1 5 T
&, DA SR A B 6 MSCs 1] 3 st gk 20 98 91 2 U i
IS OB EMEA LR (VR RAAE
ST LA A 2B LB LA e # BE RE S50 LA i T2
AR , R e v B8 S B M RO R R . T
SO I A PR — S50 P4 0 T 8 ) At o JUTL 200 i ) i
BRIEHE, Cx43 J2 O NI SE BUE 2  FRE R . A
5T & B B8 MSCs 7EAR AN R 2235 SR EIA Cx43 /Y
Tk, & 5-AME TR RINFH BT, 28 B
MSCs 7Ei75 07 BV EAT A & w0 WL AR e T, %
B MSCs W& A O USRI R 2 88 T a0 MR, 2o O
JULZR L ) B AR A L A S 6 i A A B MSCs 4 J
Ja AT 2] Cx43 3635, HASAE B %8 MSCs (193840
5 N A A B R A B AN K DCM. X BB 4, %247 EAD
B & A (EAD J& — P J5 BRI R A7, & 04 B0 e o0
JULZN A6 H 35 sl R AN R 1, Y H G 31— BRI m 5 ]
S B 7 T S ik & PR R D) AR R

1 MSCs B2 4# )5 I iE 23 40 ] DCM .0 HL 3K LAY k%
FUIRA AT RE-S B MSCs AR Kb Cxd3 , (A 20
5 0o LA 5 - W LA 40 (4 e AT 55 5 b
F SIS AN BB MSCs LA 5% B T3t L 2
HAH AN N 5 IEANTT 258 4204 o A O JULAE Aot
HA QAT , X—FtE 8O0 TR M1
WFFE WA BT R T AR S 6 J, ol &
5 Cx43, {H Cx43 F2 B0 A0 M K Bl o0 A1, 5 e L
Cxd3 B (e 2N e 3 1 XA ], wl f oo L4181
AL FRE T R R, SR O HER B Price 45T
R BB MSCs R WURESESRE AT It e B0 IR A
W BSHUE IR, ] RE 20 O JUURE BB I B P D K
W PR AR LR 5 S AT RE G A A e AR
1F1) P Fi, A R o DA ST o LR L e ) HE 27 2L T
B AT IR 45 3 A G A S50 3 A A (1) A ]
AR S50 75 6 B AN — BT BE S I T X MRS R 25 5%
T3 A1 S WL I [ R0 45 2R ] RE A — R RN
1L, 16 MSCs ABLA i % A AR B B0 52 W 75 4R 7 28130
KAWL K 22 O IR RITFE LIRSS .
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