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Effect of exercise on myocardial cell and nitric oxide synthase in rats

JIANG Lei,ZHOU Zhen-mao, XIA Mei-yan, DU Shi-quan

(Section of PE ,Anhui Medical University , Hefei,Anhui 230032 ,China)

Abstract: [Objective] This study investigated the mechanism of myocardial apoptosis and researched
the effects of exercise on apoptosis of myocardial cell and nitric oxide synthase in rats. [Method)] Aerobic
exercise group and overtraining group models were established based on swimming training. The rats in
regular feeding group were set as control to detect changes of heart weight and heart coefficient in other
groups. The expressions of p53 protein were detected by Western blot. The apoptosis of myocardial cell
were detected by DNA ladder in tissue sections. Determination of NO content,cNOS and iNOS activity in
rats myocardial and serum were measured by kit. [Result) The heart weight and heart coefficient of rats in
overload training group increased. The expression of p53 protein increased significantly in cardiac muscle
cell after overtraining, which might have relation to genetic controls on apoptosis in myocardial cell. DNA
ladder results showed that it had noticeably apoptosis strips after overload training. cNOS activity in myo-
cardial and serum of rats in the aerobic exercise group increased,and generate a small amount of NO was
generated, positively affecting cardiovascular system, but long term overload training could lead to too

much NO, which had toxic effect on cell. [Conclusion) Inappropriate exercises load will result in the in-
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crease of myocardial apoptosis,and NO may be involved in the process of myocardial damage.
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Table 1  Effects of exercise on heart mass and the heart coefficient of rats
4151 A B 4/ mg i/ g D FRE/ (mg « g7 1)
Group Heart weight Weight Heart coefficient
Xf BE 2 Control group 1412.5£116.3 389.3+7.6 3.63+0.24
AR N4 Aerobic exercise group 1399.1+£100.7 401.5+5.7 3.48+0. 22
S8 I 2k 2H Overtraining group 1653.9+101.6 a 370.7415.4 4.46+0.47 a
W BE G AR a oo 5% BALA H 25 5 B 3% (P<<0. 05),
Note: The letter a after the data indicate significant difference from the control group (P<C0.05),
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Fig. 1

Effects of exercise on the expression of p53 protein in myocardium of rats

C. Control croup;A. Acrobic exercice group; O. Overtrainine croup;

% indicate significant difference from the control group (P<Z0. 05)
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Fig. 2 The impact of exercise on myocardial apoptosis

C. Control group;A. Aerobic exercise group;O. Overtraining group
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Table 2 Effects of exercise on serum NO content and ¢cNOS,iNOS activity of rats

4531

Group

N()/(],Lm()l < LD

cNOS/(U » mL™1) iNOS/(U « mL™ 1)

¥ 144 Control group 8.8574+0.116
A4 Aerobic exercise group

J1385 5 BE I 254 Overtraining group

12.56340. 341 A
11.8644-0.335 A

7.833+0. 485
9.82740.397 ab
8.21140.943

4.86340.748 B
5.29240.832 B
9.3334+0.142 A

TR 5 IEH X B2 A B R 1 a ROR 25 3 (P<T0. 05) . A R 2 F M i 3 (P<<0. 01) 3 5 13 d BEYIN R LA b SRR 2 57 B 3%

(P<<0.05),B R 2 5 % (P<<0.01), T,

Note: Compared with control group,a indicate significant difference(P<C0. 05) , A indicate extremely significant difference( P<Z0. 01) ; Com-

pared with the overtraining group,b indicate significant difference(P<C0. 05),B indicate extremely significant difference(P<Z0.01).

The same below.
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Table 3 Effects of exercise on myocardial NO content and ¢cNOS,iNOS activity of rats
20 5
NO/(pmol « L™ cNOS/(U s mL™ 1) iNOS/(U « mL™ 1)
Group

% 1 #H Control group 5. 65440, 427
HE %4 Aerobic exercise group

J1 33 BE I 24 Overtraining group 5.96440.635

6.768+0.231 ab

0.453+0. 145
0.887£0.096 ab

0.3634+0.144 B
0.29240.230 B

0.41640.193 0.97340.244 A
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