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Effect of Trimetazidine on Myocardial Stunning by Pressure-volume Loops in Rats
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[ ABSTRACT ] Aim To evaluate the effect of trimetazidine on myocardial stunning by pressure-volume loops in rats
and its probable mechanism. Methods Thirty SD rats were randomly divided into 3 groups equally, control group and
myocardial stunning group ( physiological saline 2 mL) , trimetazidine group ( trimetazidine tablet 3 mg/kg). All rats, ex-
cept for those in control group, were subjected to 20 minutes of left anterior descending artery occlusion and 120 minutes
reperfusion, while in control group only threading without ligation. Hemodynamic variables ( as heart rate, left ventricular
end-diastolic pressure, left ventricular end-systolic pressure and so on) were dynamicly observed by the pressure-volume
loops and PowerlLab system and software offline were applicated to analyse. ~ Myocardial tissue ATP content, ATPase activ-
ity and phosphate fructokinase ( PFK) activity were detected after reperfusion for 120 min, and myocardial mitochondria ul-
trastructure was tested using the electron microscope by stereology method. Results Compared with myocardial stun-
ning group, in trimetazidine group, end-diastolic pressure( EDP) , end-systolic volume (ESV) and preload recruited stroke
work (PRSW) were significantly reduced (P <0.01) , end-diastolic pressure-volume (EDPVR) were also decreased ( P <
0.05). End-diastolic volume (EDV) and end-systolic pressure-volume (ESPVR) were obviously increased by pressure
volume ring analysis. ATP content and ATPase activity elevated (Ca’*-Mg’* ATPase and Na*-K* ATPase, P <0.05);
PFK activity added( P <0.01) ; and myocardial mitochondria ultrastructure significantly ameliorated abnormal changes ( P
<0.01). Conclusions Trimetazidine attenuates myocardial stunning by the energy metabolism, and pressure volume

ring can evaluate cardiac function accurately and sensitively.
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Figure 1. Typical pressure-volume loop changes correspondent to ischemia-reperfusion cardiac function
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Table 1. The effects of trimetazidine on cardiac function of myocardial stunning in rats(x +s,n =10)

& X 21 O UL 20 =4
HR(¥K/41) 355.00 +3. 89 399. 00 +4. 89 375.00 +18. 60
ESP(mmHg) 135.70 £7. 10 91.37 £6. 64" 125.36 +5. 55"
EDP( mmHg) 5.55 +0. 46 10. 63 0. 42" 8.80 0. 49"
CO(mL/min) 63.91 +£2. 46 55.50 +3. 13" 59.01 +2. 49"
ESV(pL) 61.90 +5. 54 109. 10 +8. 03" 87.01 =5. 18"
EDV(pL) 178.70 = 11. 12 113.10 =7. 50" 148.50 +9. 46"
EF 62.00% +2.98% 44.50% +3.65%" 56.90% +2.02%
SW 13076 + 607 9745 +133" 12153 + 191"
Ees 0.26 +0.04 0.15 +0. 30" 0.20 +0.01*
+dp/dt,, (mmHg/s) 10053 =746 7162 £278" 8996 =292
PRSW ( mmHg) 80. 40 +3. 02 114. 10 +6. 30" 101. 90 +6. 85"
ESPVR 0.99 0. 04 0.70 0. 07" 0.85 +0. 10"
—dp/dt,,, (mmHg/s) 5409 +235 6080 +172" 5703 +218*
EDPVR 0.07 +0.01 0.38 +0. 02" 0.10 £0. 04™

a} P<0.05,b 2k P<0.01, 5X A LA ;¢ 0 P <0.05,d kP <0.01, 5.0 JUEAPL LLEL
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Figure 2. The effect of trimetazidine on myocardial stunning EDPVR in rats
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Figure 3. The effect of rimetazidine on preload recruitable stroke work in myocardial stunning
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Table 2. The effects of trimetazidine on myocardial ATP content, ATPase and of phosphoric acid fructose kinase in rats

A E | ATP( pmol/g) Ca’* -Mg2 * ATPase( U/mg) Na®-K* ATPase(U/mg) PFK[ U/ (mg * min) |
X} 20 9.06+0.19 7.36 +£0.25 7.52 +0.30 0.17 £0.04
W IRCTEEE] 7.02 +0. 44° 4.60 0. 26" 4.46 +0.21° 0.52 +0.04"
iy S5 fth 21 7.56 £0. 63" 5.87 £0.25" 5.78 £0.26™ 0.34 +0.07™
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Table 3. The effects of trimetazidine on myocardial stun-

ning mitochondrial V, ,N, and & in rats(x +s, n= 10)

A | Vy N, (pm) d

X HE 20 15.56% +0.30% 0.628 +0.01 42.70% +0.59%
CHUFAAL 23.07% +0.77%" 0.311 0. 01™ 27.84% +0.40%"
e 18.35% +0.22% * 0.505 £0.01% 37.57% +0.32%
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Figure 4. The effects of trimetazidine on myocardial stunning mitochondria ultrastructure in rats
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