1096 ETREF 201254 A% 41 5% 11 4

- ERiR -

i 35 A BB K A B R T 4B PR MR O AL VB T SRR T 5%

AR IR WA Sag E AR SR A AR
(KA KRFARER: 1. ZF 54,200 RA, XX 430060;3. XX K FEABE FRMINHH T, XX 130071)

M E:BHH RitwEes(TMDO &S K ERME R T 458 (MSCs) £ 4 sh 8 A A & & M S LA B (AMD X & 3 R #9
HiE. FiE MAR KRN TMZ 8§ MSCs £ R i 3k AR OF S AR % 12 he R A& A4S F 2 M A X WA EH 3K
MSCs #97%& A=A =, 30 R Wistar K K AL A AMI 3840 MSCs 28 & (MSCs+ TMZ) 48, 45 3L £ & K 3h Bk 8] B ¥ 4 & AMI
BA L, A MSCs EANAM 5L ML %[ (MSCs 284 (MSCs+TMZ)48) ], (MSCs+TMZ) 489 XK 48 AMI 47 3 d A4 £ AMI 5 28
dam TMZ, B 28dE . BECHEFECELE M, LAELEELNBHMBEKRRNY A EF ok, TUNEL %4
Mampe A, Kk TMZ &7 4637 F= AMI JG 24,48 h ey iz # A, & C R & & (CRP) 5 AF 5 37 8 B T - (TNF-o) 8§ T 4L,
GR OHABEAT . TMZARiE MSCs e A=K T —F. £k AMI s 82840 b, MSCs 48 F= (MSCs+ TMZ) 48 49 &
MAL B REFH G, SR BARE., 5B MSCs HHiAak, TMZ 5 MSCs #4544 5 AN BT G FTwrA s £
BT mRAEE BN MR Rk —F K EG SR, SBZ A CRP.TNFa 9 R EZKFHF AR FZ7 . Am 24 h ot
(MSCs+TMZ) 48649 P B 5339 4& T MSCs 41, £5i8  MSCs # M % w TMZ & 57 AMI 3% Jn MSCs 74 & fo 5 JE 27 A2 69 1k 2 L4
Fsh MSCs BH. rH KE B T RAETREZLMHZ—,

AR - o E Ak s B BE ) T m e S L 8 LA 2

doi:10. 3969/j. issn. 1671-8348. 2012, 11. 022 X#kFRiIRAD: A NEHS:1671-8348(2012)11-1096-04
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Abstract : Objective
ex-vitro model of hypoxia and subsequent activities of transplanted MSCs in rat hearts with acute myocardial infarction (AMI).
Methods

tosis of MSCs at passage 3 were examined by transmission electron microscope. Thirty wistar rats were divided randomly into 3

To investigate the effects of trimetazidine (TMZ) on the survival of mesenchymal stem cells (MSCs) in an

MSCs were cultured in serum-free medium and exposed to hypoxia for 12h with or without TMZ. The viability and apop-

groups,including AMI control group, MSCs transplantation group,and TMZ-+ MSCs group. MSCs were injected into peri-infarct
myocardium (MSCs and TMZ+MSCs groups) thirty minutes after coronary artery ligation. The rats in TMZ+ MSCs group were
additionally fed TMZ from 3 days before AMI to 28 days after AMI. Cardiac structure and function were assessed by echocardio-
graphy 28 days after transplantation. The survival and differentiation of transplanted cells were detected by immunofluorescent stai-
ning. The cellular apoptosis in the peri-infarct region was detected with TUNEL assay. Blood samples were collected before the start
of TMZ therapy and 24h,48h after AMI,and inflammatory cytokines (CRP, TNF-q) were measured. Results

the TMZ-treated MSCs displayed a two-fold decrease in apoptosis under serum-free medium and hypoxia environment. In vivo, car-

In hypoxic culture,

diac infarct size was significantly smaller,cardiac function significantly improved in the MSCs and TMZ-+ MSCs groups than those
in the control group. Combined treatment with TMZ and MSCs implantation demonstrated a further decrease in MSCs apoptosis,a
further increase in MSCs viability,a further decrease in infarct size,and a further improvement in cardiac function, compared with
those of MSCs group. The baseline levels of inflammatory cytokines (CRP, TNF-q) were not significantly different among the
groups. However,all parameters at 24h were lower in TMZ+ MSCs group than those in MSCs group. Conclusion Implantation of
MSCs combined with TMZ treatment is superior to MSCs monotherapy for MSCs viability and cardiac function recovery. The inhi-
bition of inflammatory cytokines expression may be the potential mechanism.
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1.1 SERpeS EEks MEBEER V/PIRERKNEWA
%[ BioVision A ®l.FLALESEH T R wBEH AW B £ H
Maxim il 254 & 5t W B 74 2 B B s B fi ik . =415 Cy3
W {28 Santa Cruz A ¥ AR~ w), TUNEL 5 & B & #
B RIZW A B2 @) TMZ Sy i [ it 28 2 7 7= o 9 X 40 i 4%
4 2% [E Becton-Dickinson 2 & 7= 5 s Fbph 0 %2 CRP (19 N La-
tex CRP mono 24 78 [ D1 #ki2 Wi 24 &) 7™ i, ELISA 38 71 & W A
2 [# Biosource 23 #] , # 75 0 8l B K 9 % A 25 [E Acuson /23 ]
sequia 512 T {4 £ 8 5 L .

1.2 MSCs #fi#  MSCs MK BURY BB iz B harBs™ .
10 mLL DMEM ¥: 32 % )2 2 vh sk 4 8 # HE PE Wistar KR (2
100 @) MBS 88 WA R IR T & 8 /9 MSCs, Jil A Percoll
BT B0 JE O A B R B A AN Ve 2 K R
BT 20% FBS-DMEM ¥} 3% # (DMEM 1 4h 55 T 20 % Jif 4 1fiL
WA 1% MPiAR - EERMEEZER IHEZL 1X10°/
em® FHARTESS SR . BEIRILE T 37 C & 5% A ALY
BAEEH . 48 h 5k 72 h J5 . & 57 A W5 BE 40 i . 00 B 41 it Ji PBS
WIRWEVE 2 W, RS 10 d B, 5 3 Kl fg 4 K F A
Bty &R IR, BRIG .16 37 CCH 0. 25% B & [ g 1
mmol/L EDTA {4k 5 min, Ui 3% 40 L, I 5 3 4l 46 4F 25 em’
BIREFRIL L 5595 3 do %45 3 fR A9 MSCs i ATilik. b Tk
BB S A IR AE & SR & TMZ(5 X 10 *mol/L) 1 i & 6
M DMEM # FIRAFEH 12 h,

L3 UMMM E W aE 5 4E TMZ & 57 I iR i (&
£8), AMI J5 24,48 h, i 2 & # kR 48 AR, 4y B i . — 70 °C
PRAFEEN 5387, CRP @ 1 ¢ 400 i B AL il SR FH A90URL 3
RGP BL M N . e RO B A5 A ELISA R ) & R
TNF-o, FIEEAR ORI 450 nm €2 3 5 €0 058 B

1.4 B 507 B WA AN IR R T B AR =R AE I Ve iR
HAEE 2% L B8 0. 2 mol/L - F I AR 4N 28 vh il b 4 °Cat
TR S B K B TR A 3, I B YD . B0 R TR TR R A
BT Y, I 3 ) i 7 WA g% .

1.5 Annexin V/PI @540 A8 =08 SR FITC
FRiC i I 2R 1V / WLk 7 5 2o 30 2 Al A8 A3 AT Al L
1.6 MSCs fric  7EBHE 2 KA JC 18 1 DAPT % om A B 5
FeHE 30 min, HAWKEEHy 50 pe/mL. ¥ 40§ PBS Pk 6
W EM A 4541 DAPL 0. 25% (W/ V) g 15 85 1 B 4 55
BT AE TG M W B R A R (kB 4107 /100 pL)

1.7 AMI &8, ST 4> 20 F MSCs B A R 8 J8 % Mt v
Wistar KR (£ 250 @), W55 S % 36 [H E 57 P A B 55 Be AR
S 2 1 3R A A R LR K A LG sh 4l A B ZE R
. 3% b 24N (30 mg/kg 1. p ) BEEE IS . R BB
B i TF R 38 K (180 mL/min) 5@ 537 Havard MW % DL 2% P
2R ANFEAE (2 L/min) . IEHLZSMU 2 cm 2k H g 5 #8 K R
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TR (0, 22 35 B8 75 0 ) AR (Tv3 R SR AR 28 8 3~7 MHz) Il
FARRBA AMIJF 28 d KRB H L E . mrigEH €, id®
YR M B E R
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BREBE RN 0D o O 15 56 BE 1 3 10 B A A0 = R LY
H A

1,10 Gy asrdr OB A %A 1 mm RIS,
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LB 45 U B it MSCs I AF IG5, & 22 1) A 4 348 A e L 45 28
BT 35 B Bt i Bt VI R 26 Bt R B 5T B PR AT g £
~Hi5 Cy3 Ga TR,

111 BRAEETFHBEN S dUTP S0 K3 Ric % (TUNEL
) VRETZR-LBERER . Btk eE, 7E 21~
37 CTF,.EAM K20 pg/mL, % F 10 mmol/L [ Tris-HCI,
pH 7. 6) P E ALY i 30 min, Y) A H PBS vk 2 K. Ik 5
HAWO 3N LA FERBOAEZRTHE L h, XA
TUNEL K00 DNA 4% Wr 24 . 40 g 98 1= 5 # CTUNEL £
I RSB T A O B 3 dkg A 27 AL, i
W 42 A 52 50 4 56 N DY B R A A

1,12 St FrafiRRnsh v+, RS RAN
Z44Hr. P<0.05 WEFHGIT¥E L,
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2.1 TMZ A5 MSCs 77238 fIPH TR0 7635 5T i+
TR L B4 B I T P 355 S MSCs 32 45 45 /0N 41 it ] B
e PP R B A% - SR A o Pk, R TED P9 S IR B L e £ 5T U
i Fo ) S K K A A% S A R S DA T 1, R R I AR
V/PT Y& €8 70 3t 2 48 B ASC RS I 2 4k 43 A 3= W1, 3 4 MISCs 7 it
SRS R 25 3R 58 R B SRR BE . B 12 hJE L R
TR E A VH/PL—) M0 il 42, 64% KIE F =
21. 7% [A G TMZ/ 84 0 I 35 3 25 AU Lo 72 5 TMZ/ 84
LI 55 B 25 41 W 30T 9 T 40 MO A e B BRI B 1 VA /PTH) H
6. 74 % KRIFIRACE 2. 44 % WAH 1 1K 2,

2.2 TMZ f1 (k) MSCs X} AMI J5 /= 55 #4 il 72 % Ty Rk 14 5%
M AR A OB E A =i R E N T
39% .45% ; MSCs 4 . (MSCs + TMZ) 241 5 AMI %J & 44 AH It ,
75 BERE AU T B0 B0 45 N 18 %0 N 27 % . B AR O ST R WE R R
MSCs 21 5 (MSCs+ TMZ) 41 i 72 % &F 7% K I N 42 (LVEDD)
e B4k R AL (LVEDV) & /N F X B4l . AMI X Bg
20 \MSCs 41 5 (MSCs—+TMZ) 4 it 75 25 &F 3% K B N 42 - 3 18
438124 (0. 8240, 05) cm. (0. 6420. 06) cm, (0. 5120, 04) cm,
MSCs 415 (MSCs+ TMZ2) 41 M Xt AMI Xt B 41, &2 =& ik K
WARB OB TFRET 28% M 40% ., I 4h. MSCs 41, (MSCs +
TMZ) 20 5 L 205043 50 (48 +7) % . (59+6) % . M Xt T AMI
Y HRAH (3546) YA AR & (P<<0.05), HBTENE. X
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*1 £ i E B CRP,TNF-a BJ7Kk F (7 +5)
15 FERl 24 h 48 h
CRP(mg/mL)  TNF-a(pg/mL) CRP(mg/mlL)  TNF-a(pg/mL) CRP(mg/mL)  TNF-a(pg/mL)
AMI X B 41 14.543.2 9.5£5.2 42.7+9.3" 28.5+9.1* 19.543.4 10.145.4
MSCs 4 14.942.4 9.74+6.8 43.6+9.8" 27.6+9.7" 18.74+2.6 9.84+5.6
(MSCs+TMZ)H 15.444.5 9.2+6.3 28.9+8.7" 7 18.9+8.6* 7 16.5+2.7 9.5+5.8

x : P<C0. 05, 53LRHE 4K . P<<0. 05,5 MSCs 4l L.

3 AMI J5 22 ED)RE T i » (MSCs+TMZ) 21 i 4 F MSCs 41,
2.3 TMZ X%} CRP.TNF-o fE ]l CRP Il TNF-o 45 fk %k
P 1, KA IERE 2R RS 2%E L (P>0.05) ., 5t
AL L JIUVEEFE 24 h J5 (MSCs+ TMZ) 40 1 T A 25084 1 1%
F MSCs 41 (P<<0.05),
2.4 FoH MSCs fRIG 50 #EABE B0 LAY MSCs #7165 H »
(MSCs+TMZ) 40 % T MSCs 4 [(198. 3+20.7) + (69. 2+
17.8),P<<0.01)],
2.5 AERETE A s Bk M AMI X AR 41, MSCs 41 5
(MSCs—+TMZ) 4 ) 1 3¢ 1 L 43 51 S (28 +2) %6, (214+1) % Al
A5+D %, Gita i Baw, 5 AMI X} IR 44 41 b . MSCs 4 .
(MSCs+ TMZ) 41 i) 0> WL A 3 18 B8 & 46 /N (P << 0. 05),
(MSCs+ TMZ) 241 .0 WL A5 3L 1 FL Lb MSCs 40 i#F — 25 45 /)
(P<C0.05), 4if#fE)E 28 d. 15 F.0 WL a] & 3 DAPI Fiid
B AN . DL T 3. G 98 J6UE 52 T B A 40 i A B i R 3
B, K HB 4> DAPI bRiC 0 40 M ULAS 85 71 T 4 (5 BH 1k, % 9
MSCs C 45 A O IURE 40 . DAPTARIENIES 8 A T %
B A 41 B 5 R bR B9 0 UL A0 M AT HEST T s E O LN
(MSCs + TMZ) 2 # MSCs ¥ o 19 .0 L 40 g b 61 oy (62 +
D%, BEET MSCs 41(4745) % ., H4h, 20 & DAPI FRiCHY
AUAEEE I B 7 A0 OGP B U 5 FR M, 26 I Bl B 9 T .
(MSCs+ TMZ) 41 1 MSCs ¥ 1 #¢ 1M 5 09 Lo B ok (28, 5 +
4. D%, BB EF MSCs 41(9.3£2. 1) %,
2.6 TMZXHENANEMT-A/ER  AMI XA FE 7 H i
B X 388 3 TUNEL 3 A SR 2 T4, #fabric iy
NET MR M. MSCs AT Mg e e T
(MSCs+TMZ) A [(52% +7%) = (38% +3%), P<C0. 05],
TMZ 397 B AR T T35 50 (P<<0. 05) , WLE 3 [ 4,
3 i e

M AE R A R MSCs LLIE Y7 O LR BE /9 )5 72 = S g
A4, BRI, AMI 53 Z4 1) o B A8 Ak, n s 3 dile af . £
PR AE N G N I TI RE RS AL N AN IR U T L R R TR
HiJG MSCs WFF G MR DR, ML, B A LNUE MSCs A
PR A7 3G BR ] T TR AR fE . B A IR T R AR P X A )
B, (1) J2 58 3 $0 0k 55 L Akt Bel-2 ., B4R 4 40 i A K B -2 4%
ST M 2T 2R A A LA e 2 IR R o e T R A
B e 207 00 % MSCs 47 B A T () 1140 B, 388 1 MSCs %
S, 98 AE B H b BRI N 1) T A7 M S DA B 5 A% A IS 4 B A
T SR, WAL G T 40 X AR AT L5 A 5 . B A fig
N FIRR . (2R B A b, i oA A T B A MSCs /9
06 . WFIT R TMZ X S i o0 LA 40 B 3 4 1 . 7 Bk
Mo, TMZ 58 3 375 5 AR 6 5 7 AR 105 R B-48L 1k 2 4 25 0 A
AEAL YRR M N = BRI R CATP) 7K L 8058 40 1 7Y 1 1R
HEE L IO L S T HLBE R &R Na ™ Al Ca™" A1 25 L, BR il
PR T BB AT, PR B % P R A
BB A8 TMZ T RE ek 3% AMI J5 /9 B 1 2R 5% . X4 B8 i J5 MSCs
P AE T A 26 1 R B R L0 UL 45 M R S i Y K 2 R HE AT 25 A
22 IR N 1 B e R < i S 1/ | 5 7 01 1 T 8 R S
MSCs BAF- 1% APA 1. 38 a3 45 $L K Bk 3 ik 22 i 9 2 i &

AMI KR, R FH 0 LN 3 38 057 2 B #H A MSCs Hil TMZ, 34
MSCs FJF£1E I A4 SRR IKE

WHAE W72 AMI X BEZH FVE T 4 0 e i, DX 3 4B m] DAL %
FIPHT- A0 M CRk A MSCs AL WLAT D . AMI 4] TUNEL [H %
YA & T A O LN R A S Bt B B e TR T A, A
TMZ j897 4 AT DL FRARL . Bk, 5 MSCs 4 A L
(MSCs+TMZ) 2l #i A AMI J5 0 WL I MSCs 77 1 $& 5 » 2E i
T2 BAT.ONUA M RRAE M Al i . AS 5T B A TMZ AT L g 36
MSCs [ 473 » MRS SR TC M8 2R 58 F A T, W i B
i it T R AR

AMI G B EWAZY kM E BT, TMZ 4525 W
(BO T HMBHAER TN BEEET KMERLH., THIRE
A TMZ BRI ReE— L g A= R . 5 AMI X 41
AH H » MSCs 41 . (MSCs—+ TMZ) 41 11 .0 LA BE 18 FR 00 2 45 /8
(MSCs-+TMZ) 41 i 0> WLAT 3 16 AL tb MSCs 2 3 — 25 45 /)N,
X B 2 R R E Y 4 R — 8T, 7R SE R F 5T, Nobel
0T B A TMZ S I 38 T8 37 A9 G 0o I 308 47 T9 Ak B8, 7T DA AT 4%
i /N0 IV SE B, 53— IR PR 9T & B, TMZ AT B ool 4 ik
TR AR YT I AT RE AMI GB B9 T 0E TR 805 4 /M FE TR, O
U AMI G D E R,

AMI & 5 £ BE 50 2000 G0 5 98 0E I, B A% I 41 Jifd A v
PR 41 1T BS B 4 2 B0 SRR AL . — 5 T A kIR AU A 4L i kA
FEIBALIE E @ G s o3 — Jr H 2R A K M B 7, a0 CRP,
TNF-o. 148 Ml A~ F-18. 40 Ml A 36 55, B 8381 03 47 18 10
WLARBET Y AR BT DX O DL AR 58 M DR T 3 3k ke 1 [
B A TG 1 A B A RE R, 1 — 2B B0 L HE Sl O =
M R AR R, ITAEDF IR R W], MSCs BAg Hue 48 5k 18 35 78
FHET L B e B 1k P S AT AR Y A7 A S 08 R E RNV 5 HE 2% 0 LA
oS0 E E MM, AR gE kBT, B sk 24 h Py CRP M
TNF-o45 RAE TR B 5.0 LA RSB T % . RIFERY
ARG, CRP il TNF-o Bk 7 24 h B30, 48 h B
B WU BE 24 h 5 (MSCs—+ TMZ) 41 1 46 5E T 7K S 5 2 1%
F AMI St HE41 5 MSCs 41, TMZ B 2[4k T CRP fil TNF-«
BIKE. PR A eI TMZ 38 a3 $1 48 5F 16 FH e 0 WLZR i
7650 Tl R

Bz 5 B R . (MSCs+ TMZ) 4 MSCs 7E 14 4 it 48 4
T B AMI BRI UR N AR08 R0 & . ok B R 3 B m X
W MSCs £73 J5 v L& 350 WU 5 M 4w 25 4, 2 F I 45 3
A, MR AEHE TR R Z —. TMZ T2 A
S C3E MSCs A7 36 A0l 0 UL SR it P 453405 F5 40 ML 0 T i 25 40
B it MSCs #AHIE ] TMZ 7 g 5 R 16 97 0 JILAE B8 1 e 4 0
REH TG MSCs B AMI 34 BHIL K Hy .
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