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Apoptosis in Myocardial Cells of Myocardial Ischemia-reperfusion Injury in Rats
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[ Abstract | Objective: To investigate the protective effect of Ploygonati Odorati Rhizoma( PORE) extract
against mitochondrial damage and apoptosis in myocardial cells of myocardial ischemia-reperfusion injury in rats.
Method ; Sixty male Wistar rats were randomly divided into sham operation group, model group, PORE group and
ginkgolide B group. Myocardial ischemia-reperfusion model was established through the reversible left anterior

descending coronary artery ligation, and the rats were provided with the myocardial ischemia for 30 min and the
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reperfusion for 120 min. 30 min before ligation, the PORE group was given 100, 200, 300 mg + kg ' ip PORE,
and the ginkgolide B group were given 60 mg + kg ™' ip, the model group and the sham operation group were given
the same volume of saline ip; Hemodynamic indexes of the rats were record. The apoptosis of ventricular myocytes
in each group was observed by terminal-deoxynucleoitidyl transferose mediated nick end labeling ( TUNEL)
staining. The morphology and pathological changes of myocardial mitochondria were observed by transmission
electron microscopy. The levels of free fatty acid ( FFA ), adenosine monophosphate ( ATP ), adenosine
monophosphate ( AMP) , lactate (LAC) in myocardium of the rats were detected by enzyme-linked immunosorbent
assay ( ELISA). The protein expressions of cysteine aspartate-specific protease ( Caspase) -3, 9 and 12 in
ventricular myocytes were detected by Western blot. Myocardial mitochondria were isolated for the determination of
free calcium content. Result; Compared with the sham operation group, the left ventricular systolic pressure and
the maximal rising rate of left ventricular pressure were decreased in the model group; the left ventricular end
diastolic pressure, and the maximum descending rate of left ventricular pressure were increased. Myocardial
apoptosis was obvious. The contents of FFA and LAC in myocardium were increased, the expressions of Caspase-3,
9 and 12 were increased, the ratio of ATP/AMP was decreased, the mitochondrial membrane was disintegrated ,
and the inner crest was disappeared; compared with the model group, the hemodynamic parameters, myocardial
cell apoptosis and myocardial mitochondrial pathological changes of the PORE groups and the ginkgolide B group
were improved, the levels of FFA and LAC in myocardial tissue and the levels of Caspase-3, 9, 12 were decreased,
and the ratio of ATP/AMP was increased ( P <0.05). Conclusion; PORE can improve myocardial ischemia-
reperfusion injury and reduce myocardial apoptosis, the mechanism may be related to the protection of mitochondria
and the enhancement of myocardial cell mitochondrial energy metabolism.
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F1 EMRBYMNRNOEBETKRONEERNOZIM (v x5,0=7)

Table 1 Effect of Ploygonati Odorati Rhizoma extract on cardiac function indexes in rats with ischemia-reperfusion(x +s,n=7)

o1 5] 4 /mg - kg ! LVSP/mmHg LVDP/mmHg +dp/dt ., - dp/ds,,,
MFEAR - 163.87 £15.69 -13.65 +10.84 8.66 +0.45 -6.94£0.25
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EAT I 100 156.95 £12.74% -9.86 +0.81% 7.92 £0.36% -6.34+0.51%
200 158.64 £17.33% -10.37 £0.92% 8.35 +0.52% -6.28 £0.47%
300 162.8 +14.72% —~11.74 +0.66% 8.56 +0.77% -6.63 £0.58%
WA M S B 60 160.37 £15.67% -10.16 £0.75% 8.27 +0.64% -6.33 £0.69%
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Table 2 Effect of Ploygonati Odorati Rhizoma extract on myocardial metabolic energy metabolism in rats with ischemia-reperfusion(x +s,n =7)

Eigil it/ mg-kg ™! FFA/pmol-g ' ATP/AMP LAC/pmol- g™
MFER - 182.67 +15.49 8.45 +1.38 304. 62 +28. 74
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Caspase-12 42 kDa

Caspase-9 37 kDa
Caspase-3 32 kDa

p-actin 43 kDa

A B C D E F

B3 ZHAKXROAEL Caspase-3,9,12 EEMFRIL
Fig.3 Expression of Caspase-3, 9, 12 in rats with each group

£3 EMRBTOMBNFEERG KR ONALR Caspase-3,
9,12 WM (x +s,n=5)

Table 3 Effect of Ploygonati Odorati Rhizoma extract on
myocardial Caspase-3, 9, 12 in rats with myocardial ischemia-

reperfusion injury(x +s, n=5)

I Caspase-3 Caspase-9 Caspase-12
20 51
/mg-kg ™! /B-actin /B-actin /B-actin
BFAR - 0.42 +0.03 0.45 +0.02 0.62 +0.09
i - 0.94£0.08"  1.26 +0.15" 0.95=0.08"

0.63 £0.07*  0.79 £0. 11
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0.53 £0.06> 0.61 £0.03%

EATRIY 100 0.41 +0.05%
200 0.29 £0.02%
300 0.15 £0.00%
ARATTE B 60 0.25 £0.03%
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