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[ ABSTRACT] Aim To treat myocardial infarction( MI) with bone marrow mesenchymal stem cell( MSC) transplantation
combined with vascular endothelial growth factor( VEGF) gene therapy in rabbits and to study its mechanisms. Methods
Forty-eight rabbits were randomly divided into MI group ( n= 12), MSC group ( n= 12), VEGF group ( n= 12), MSC+ VEGF
group (M+ V group, n= 12). Rabbit myocardial infarction models were founded by the ligation of left anterior descending ar-
tery. 10" MSC were injected into the infarct-zone in four sites 2 weeks later in MSC and M+ V group.  phVEGF gene were i
jected in infarctzone in VEGFE group and MSC transfected with phVEGF gene were injected in M+ V group. Heart function in-
cluding LVEDP, LVSP, LVDP, - dp/dimax, + dp/dimax, were measured in vivo. The hearts were harvested at 4 weeks after
transplantation and sectioned for HE stain, immunohistochemical stain of BrdU and (Dfactor antigen. Results The left ven
tricular hemodynamics parameters showed that heart function were improved more in M+ V group than MSC group, MI group and
VEGF group.  The numbers of BrdU posivtive cell in M+ V group( 61. 24 £8. 51) were more than in MSC group (44. 21 7. 68,
P< 0.01). The numbers of vessels in infarcted zone were more in M+ V group (48. 75 £7.96) than in MSC group (33.08 £
6.12, P< 0.01), VEGF group(29.98 £8.04, P< 0.01) and MI group( 18. 32 +3. 88, P< 0.01). Conclusions VEGF
gene transfected MSC transplantation could improve heart function after myocardial infarction, and they were more effective than

sole MSC transplantation. ~ Keeping more MSC survival and ameliorating the blood supply of infarct- zone might be involved in the

mechanisms.
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AT A B 5 UE SE B 8 [A) A8 5T T 48 M ( mensen-
chymal stem cell, MSC) F% 18 1 25035 LA BE ( miocar-
dial infarction, MT) J& > ZhBE" Y, {H ¥ MSC 3 5 2 0>
WUEESEIX J&, T RESE X ML 22, AT MSC K47
T, RGN A B8 X i it AN BT MSCH A7 3%,
R EBIE X W iZ . W FRIESE, MSC 1B
FEIR VAT FLAR (K ¥E A0 M, A AT Bk 40 TR S 0%
BRI e 46, ITEA ) [ S AT 5. AHT
FUEUE SE I & W B AR K [l F (vascular endothelial
growth factor, VEGF) &K G852 %% s MSC H IF 3R 15
FasE RiA, RILM VEGF B A EYEHE"Y . Atk
Lt — B B R R A S R KNG T AR S B iR
7O WUBEBE 9T 20, IR AL o
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L1 RXFISEE

{64 DMEM ( Gibeo 7= &) ; 6 4F & (M EF
8] 7= &) ; Percoll 2% 7 ( Pharmacia /= &) ; BV A & &2
2 & 4 4 L% EliVision " plus [~ 3 X 7] & ( 48 M
FHE AT K E] P 8t 5 BrdU (5 Bromo-2’ -de-
oxy-uridine, Sigma 7= #); (DE F % 7% B 1K &K %%
HARANFRNAANE(RXELEEY T RARL
#]) ; BrdU # 3% & 4148 & BrdU 4 1% 77| & ( Roche =
&) ; AdlrackCMV-VEGF165 E&Z k& fb( #)” A 4
ARERF QLR EE W) \Taq B, 5|14 (L&
AT FREE A IBE (420N F) T4 EHE(AE
#3% /) 7)) \Gel Extraction 17| & (GIBCOL) . Jfi fr 1%
UK 7 & (QIAGEN) . LIPOFECTAMINE™ 2000 reagent
(GIBCOL) .
1.2 s

ESFHTEE A G %48 R, HETH, hE
2.0~ 2.5 kg, Rih 4~ 5 F, w4 RA 4 F O R
f, M RHENSH 44 QHUERAMIA): 12
RS 2 BB AR L IR 4t 4 B 3 A @asC
BHEA(MSC H): 12 R, TR LAER 2 G &~
5 X 3% 41100 A~ MSC; OWEGF 4 12 B, & JLAE 5t
2 B B TH A IX JE 4 VEGF # [F (100 Vg ¥ F 200 UL
PBS #); MSC+ VEGF £ (M+ V 4):12 2, L AL#E
2 BT HERRKES 100 A% % VEGF X FH
MSC. =M E 3 K# 4T VEGF ¥ H 4 %,
1.3 SUAERAERAEN

45470 BT TR S A 1RO AL Fe g ALY
1.4 GREBETABRNSBRIESF

FREAHHIEE MY 4~ 6 mL, 5 F Percoll

A B (1. 073 kg/L) B SR BMSC, F 4 10% f6 4 it
TEHIHE DMEM #ATH 7%, EHME 6 X BrdU
Xt 48 B E AT AR AT
1.5 BRRIAoHl& Ragq'”

¥ Bk pUCI9-VEGF165 #n & % 2,7 X & & B
B & 3K FOR pAdTrackCMV 4~ 5 Hind @0 Sal iv
WEE, B A E B & BB VEGF165 F 4 M AL
B T AL pAdTrackCMV, 7 # | TADNA % %5 B % 5.
¥ 7= 1 % A K B AT 8 DHSa, A 100 mg/L + AR5 £ #
T, JFEM T, B A4 A A Hind @ Sal
ivBEYy, AT EEFiR. SR EHRTYHE, MAEER
Bk, LB A Rk, Al TE B4 G- 80°C
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fE1E A% % MSC # B - BrdU %05 H 440 % 3 & #%
KA & SABC EHATRE,
1.8.2 MARX (DEF &R ALMF FERITHR

AN E SABC E#ATHRE. R A4 MES

RyTF42%, EKTAEOBEEHRETITENE
WRIFE S a0 f B 9 B 8, AL FHMEME N
%R E K E
1.9 ZtFELIE

B $%48 R B 483 3k ¢k SPSS11. 0 # AT A, it
EEMUx ts &7, BAANKMURRA ¢ £
B, T HABUAF TR R FATHE, UL P<0.05 4
Z57H 51 E X



CN 43-1262/R H EFfkhE b 44 & 2006 55 14 52 8 671

2 R

2.1 FBERTETEMELE

IR EE R, MI HAET: 5 R (41.7%), MSC 4
BETZ2 H(16.7%), VEGF 4H3ET- 4 R(33.3%), M+
VAHBT: 2 H(16.7%), FLFET- 5 13 R, & 4L [E S
TR TLHEZER(P> 0.05) .
2.2 BERLILDEINREMILLE

SZIGES 6 A, MI 41 5 VEGF 4 L A2 0 == Th g
HARR Y ER TR E M. LVEDP £ M+ V 411 MSC

% 1. BEREOEMANHFHOLLE(« s)

HIBAET MI 4(P< 0.01),M+ V 41T MSC 41
(P< 0.05) . LVSP fE M+ V 4041 MSC 418 & & T
MIZ(P< 0.01), M+ V A E & T MSC H(P<
0.05) .LVDP 7£ M+ V 41 A1 MSC 41 B4 & & T MI 41
(P< 0.01), M+ V A& &F MSC A (P< 0.05)
+ dp/dtmax Fl— dp/dtmax 7£ MSC ZLF1 M+ V 4184 &
T MIZL(P< 0.01),M+ V 45T MSC 4(P<
0.05) (& 1) -

P LVEDP LVSP LVDP + dp/ dtmax - dp/ dimax
(mmHeg) (mmHg) (mmHeg) (mmHeg/s) (mmHg/s)
ML 4 (n=7) 9.84 %0. 82 82. 13£5.20 75.05 4. 41 2 608 £278 1572 %175
MSC 4 (n= 10) 6. 11 X1.03" 95. 42 +10. 37° 88. 17 4. 55° 3 210 +286° 2 258 +298°
VEGF 41 (n= 8) 8.97*+1.12 86. 11 £8. 45 78.83 +4.87 2 756 1246 1 740 221
M+ V4 (n= 10) 5.12 F0. 87 99. 82 +8. 04 94.92 8. 51% 3 520 £309* 2 544 £262
aN P<0.01, 5MIALE; bA P<0.05, 5 MSC A,
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4 (44.2117.68 N/ HLEF) (P< 0.01) (E 1) . \ ] ' ) . <
2.4 ERXMEHEMELR ol Y X
O LR R A T X 1M1 45 & B Y. /> T VEGF 41 ¢ 3
(18.32 +3. 88 A~/ FLEF Lk 29. 98 +8. 04 A~/ 4HF, P< " . | N e
0.01) ; MSC #1(33. 08 6. 12 A/ALE) B & £ T MI Ny B :
H(P< 0.01); M+ V #(48. 75 £7. 96 N/ FLETF) B & Yy : . i % \
ZF MSC 4.(P< 0.01) .VEGF 41( P< 0.01) fil MI A gy b

H(P<0.01) (K2,
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3 ¥Wig
AT 9T 45 2% B I A R A KR T (VEGF) 3%

1. #EREXEREE TR BrdU RBELUFLRE( x
400) a AM+ V41, b AMSC 4.

a AMIZ, b AMSCH, ¢ VEGF A, d yM+ V 4.
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il PR A K TR — e B R R PR L 5 B
0 I P R 240 PRI 43 2R DR - L A A PR 7 o B A
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Isner S 46 %5 AH 4k 18 ] VEGF ikl DNA £ Bk#E S
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MR T4 Y . AT f VEGF 4106 VEGF 2 K 4
JFR R ELBEE S NAESE X, & AL A B (X B4 8 AR 1
EWZ AR ORI B G, AR BA R
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FEAETT R ANIE 2, i KA R AT RE 5 AR S RIPER .
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ik — PR .

H A7 1 FF R K 40 i o O LR AR RN 3 IR ¥ 97 AR
GEAVR T BRI RO NER AT T . 2 B0t A R il i
TR 4 % e B A I 8 AR A R B 2 ERL, AT 3K
(e E % HE 200 RT3 338 0 ot 80 R 9 R 40 0 T B
H. BEFUIESE: i ¥ VEGF % [K 5% 4% K B & #%
WURALZT "™ \HOC2 AILRF4T M ik Bk 2 R Jifs 40 g
Ik SR 4 A, K 4 A 0 LR T X,
PR B EIX M I B3 %, O IhREMGE

HAl & K& MSC # 95 97 O WL IE 38 1) B
FeU2AE R LB BT A S R N R e AR 4 AR T
OB FERIRIE . A 5T CAIESE VEGE 2 K BE B3
Y MSC RS FR E Rk, RIEM VEGF A&
PrE S, M3 thikiE T VEGF % R 1E S 5
BRI RThRIE, ARGt — PR TG
VEGF 3 [A] ] MSC #% 8 % 0 HILIE BE J5 0 Th RE F) 82
M), A B L X6F 00 Ty R 1) 250 B R AR T B4l VEGE 5K
MSC FEHE 20, TEAEFEIX A73 [ MSC A7 28 ifi 5 45 3
BMZ. WU MRBEAERGIT Y SRR
YT B OB S R Yau 2 B R R
e VEGF165 2 [K (190 L 4H i 2 4 J5 /R B 40 1f
R SR B N, JR R LR X A O = IR
EXTOIHEE R E R A AR ER LR E

P, B RS X EIR 2, &R0, L
BERNGE AR — PG O E YRR AWK
M+ V O TR T MSC 41, AT fE & B afn (X 1 4t 1
BB A RO LD Be ik B, AT 0 Dh R4S B i — P
M,

YL VEGF JE A MSC 48 v] BH 2 2503 e O L
FEBEJ5 10 Thae, o0 R A T B A 3 BR YA 7 B3040 i
FEHE, FENLHI ] 6 55 38 0 B2 HE 40 B 00 A7 7% 26 2 o0
FEBEIX LA A G . 5T % Al 200 P P 250 o 0 s R s
I ER R &5 A Rt — P A
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