CN 43-1262/R #EF) kgL 44 & 2005 5 13 E5 2

171

[ XEHS]

1007-3949( 2005) 13-02-0171-04
Fh Sl P X Kl a I PRV o AL A ) DR 9 1

B Tk, TEH, AKX
(1. P BARBAES 81 ER-CHA, TR AHTT 210002; % _FEKF2 KiFEKES R
3ARMESFIAADNFHAE, LET 200433 )

[E82F] AR, £k, BOBFBRERG, Sk, SMAEHEH, Ladwd, BEF
[ ) B HidwEasxdsaBEERGONEBRGEP/ERZLNEH . FH5E 9550 2 SD MMk

RSB FRA AZEKRAFfol £ FHE(Smeg/ ke 2R 10 mg/ ke #8) 4 44, B F KRR FH, REILBHKRH
Fro 4340 8 ) S B BASAL AL, Skodn BT 2 AU AR VE S £ MR (S 10 me/kg) A F ALK, £ B 30
min A F 3 E 40 min K Sk BB E ARG KO UK F AR ZBE AR A AL LR B BEE R S e R AL
BRABBRE, A BT REURCMABHEMGAET. FR LHBRFRALE, £ 2L REZ 4 £ FHEBKR
PR _BAES L EFEG, AR A SR R RS KT BB R FEAK., A REILEK, W
ZAREA A BRSO B F K, A AR S K RSB R AR R E S RAEAK
BTRHERFEAEARMGEREZ L REP I AE., G ALRTHERFREAZHELFEZSMEEKL
R6 R AT B AL ARG, HAUH] T A R 8 i 5 B SRR AR ) B H K A RAB A AL A s AR B e 8 R K ST AL A B R
VAN 3% B4R R AR A, SF AR R AR 45 AR R R T RS IUAR 4R

[FETES] RS [ SCHAFRIRES] A

Protective Effect of Trimetazidine on Rat Mitochondria with Myocardial Ischemia Reper-
fusion Injury
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[ ABSTRACT] Aim To study the protective effect of trimetazidine (TMZ) on mitochondria of myocardial ischemia and is-

chemia reperfusion injury and its mechanism.

Trimetazidine; ~ Reperfusion Injury; Myocardial; ~ Rats
Methods Totally 50 SD rats were randomly divided into 4 groups: the pseudo-
operation group, the saline group and the TMZ treated groups (5 mg/ kg and 10 mg/ kg) . In the pseudooperation group the coro-
nary artery was not ligated but the chest was opened, the other groups were the model of myocardial ischemia reperfusion injury
(RI). The level of malonaldehyole(MDA), superoxide dismutase (SOD), glutathione (GSH), glutathione peroxidase ( GSH-
Px) and the accumulation of Ca>* in mitochondria of myocardial were detected at ischemia 30 min and reperfusion 40 min.  The
myocyte ultrastructure was also observed by electron microscope in 4 groups. Results Compared with the pseudooperation
group, the MDA and total Ca®* were significantly higher and the SOD, GSH, GSH-Px were significantly lower in saline group and
Compared with the saline group, the MDA and total Ca® was significantly lower and the SOD, GSH, GSH-Px
The ultrastructure changes of myocardium ulder electron microscope showed that the

TMZ could significantly

treated groups.
were significantly higher in treated group.
damage degree of mitochondria is slighter in TMZ treated groups than in saline group. Conclusions
reduce the jury of lipid peroxidation of myocardial mitochondrial induced by ischemia and ischemia reperfusion. ~ The mechanism
may be that TMZ could increase the content of GSH and the acvitity of SOD and GSH-Px, and enhance its antioxidant production.

TMZ could protect the cardiac cells by reducing calcium overload in myocardial mitochondria.
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R SD MM AR 50 R(BK A& =&, ¢ H
ARBHREZF _EEAFHMF OEME), KE 220
~ 280 g, BEAL A A B F AL A AH TMZ 5 mg/
kg 471 TMZ 10 mg/ kg 4. A §F € BB (50 mg/ kg)
AR R, WENE R TFAG b, WA THEE R
B AR, EFARE OF B RE, AR ETALY
WNHE PR (LE VAR EALFRN), 2 BF
Rk B A Fa B Fik, o B E R T 00 o Fb i B
$%th, SBXE[ THELLSE —~ WHE TR,
REOME, £ AR EX D E, A0 30 min, F
VEVE 40 min. o 3 0% 4 78 B AT 10 min £ fioiE A
TMZ( 7 4.4 51 3#% 5 mg/ kg % 10 mg/ kg F| EE 51, £
BHAHABREIHNEELEEL A BFALAFWE
B ERFEALEI. TR R H L o fkoiE 4t
10% &8 1 mL, O EERTHEKRS. EFME
WAl 8 X, RS OEN 75% A 3 ml, 4 s 9 9E 4
T, TEIEE R, A BB AR EOE, FREL
£ 59 RT X 40 ALY
L2 OGN ENHEERAZE. BELYEK
BS. A B H B AN A Bt H BRI S Bs RN E

HRIRHONARKEER AR EHRE T
B L 9OWE(W: V= 10 9) fm A\ 4T L & K4k 4
BB, B Telflon LW FK A RKE +, o0 E, #
A 10% S EBNBROER, BEARTBREL4CKEF
#T. BOEETMHEBFHEZ QA 1000 g E A 10
min, 7 %, Bl L& DL 10 000 ¢ & A% 7 min, & L
H, BMANEE 4CHEA L 10000 g F & 7 min,

F L&, TR A EAAR, N DV A RN A&
HAERBETRAFRNE AWMU FEF. H_B
(malonaldehyole, MDA) X A &t X Bt % %, # &
49 35 A B ( superoxide dismutase, SOD) X rE s g
Bk, AN & mE X EZREY TR R TR E.
A Bt H K (glutathione, GSH) & Al — %t W AH £ K F B2
&' W E &, BB H K & A 4 8 ( glutathione peroxi-
dase, GSH-Px) /&£ % Al DINB %, KAl & B & = &
NEY T RFRFTEHE.
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2.1 BUAKKAR_BE.BEUYESILE. SRE
BRFNA Bt H KT S HIBEIK A EL 3R

SRFARL i, A4 P K2 K i 55 A s 41 2%
FiARH ) MDA 225 38 &7, SOD\GSH % GSH-Px {3
BEAK(P< 0.05, P< 0.01); 542K bgs, i3
fi B2 MDA {5 2 P& 1K, SOD.GSH Jz GSH-Px i 35 1
F(P< 0.05 P< 0.01) . AN[RIFIE: i 25 fh e 4 ) 22
SLEFEM(ER 1, Table 1) .

F 1. ARBRMBEZET OISR A B B LB ILES . A B E AR B E BT & L BS K ERILLER (« £5, n= 10)
Table 1. The change of MDA, SOD, GSH and GSH Px in myocardial mitochondrial with ischemia reperfusion on rats

P [t R A 5 A i EALAERIIN B BRI AL Y R
( nmol/ mg & (1) (U/mg B ) (mol/ mg 1) (U/mg B )

BFARA 157.4194. 8 428.5173. 4 3.11%0.54 0.62%0. 08

A E bk 4l 366. 3 194, 3° 139. 6 £90. 3 1.23 %0. 49" 0.25%0. 04"

B4 5 mg/kg 247.3 %65, 3% 351. 4 *61. 3¢ 1. 96 %0. 75" 0. 38 £0. 06"

i 5% i 18R 40 10 mg/ kg 219. 0 +53. 6¢ 385. 7 +56. 1¢ 2.35%0.53¢ 0. 59 0. 09¢

a: P<0.05, b: P<0.01, 5SEFARALE, ¢ P<0.05 d: P< 0.01, SAMLKALE.

2.2 ZRRIK Ca™ SRERINES

BF AR A E KM TMZ 5 mg/ kg 4 H1 TMZ
10 mg/ kg 2H 22 R0 A4 2 85 7K ~F 43 5l 9 0. 18 0. 024
0.32 0. 028. 0.29 F0. 042 F71 0. 23 F0. 038 mmol/ mg

EH. AHEBKASTKFEERS THRFRAP
< 0.01), HiZEMhBRAH S5 K B R T AR KA
(P< 0.05, P< 0.01), TMZ 5 mg/ kg 1 TMZ 10 mg/
kg Al ZRIVE EEM(P< 0.05) .
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R ARML L A B, BT B, TR, 454
I, MU RSB ST, Z 235 Wi (] 1A, Figure 1A) o
A 3 R 7K LR AR 3 i i, 08 e D s>, T W Y

KA, LR 8, HRPI KL, Z A EEIE &
(& 1B, Figure 1B) « TMZ 5 mg/ kg 4151 TMZ 10 mg/ kg
HH B R A1 T AR T K 4 W 6 ek % (1 1CD, Fig
ure 1CD)

1. BETOAUBREEMEEE( x 15 000)

A NBEFARA, BANEHBKH, CHTMZ 5 mg/ kg 4, D A TMZ 10 mg/ kg 4.
Figure 1. The myocardium ultrastructure under electron microscope( x 15 000)

A: The pseudooperation group, mitochondria cristae were

tight, membrane were intact, no swelling, structure was nommal, and the myotome line up in order. B:The saline group, mitochondria swelling, cristae disappear

or vacuoles, myofilament break and lysis. C and D: The TMZ treated groups(5 mg/ kg and 10 mg/ kg) , slight swelling of mitochondria, cristae damaged slightly

and the myotome line up in order.
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