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Table 1. Changes of blood glucose concentration during

treadmill running in control and hyperglycemic
rats

Blood glucose concentration, mg/dL

Duration of exercise, min

0 45
Control 110+7.0 127136
Hyperglycemia 145+7.4** 156+ 6.8**

Values are meanzSE for 7-10 rats.
**p<0.01 vs control.
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Table 2, Effects of hyperglycemia on glycogen utilization of cardiac muscle and diaphragm during treadmill running in rats

Glycogen concentration, mg/100gm wet wt.

Cardiac muscle Diaphragm
Control Hypergiycemia Control Hyperglycemia
Duration of running, min
0 3.831+0.27 3.97+0.33 5.80+0.45 5.4610.51
(100.0) (100.0) (100.0) (100.0)
45 2.831£0.25* 3.36£035 2.641£0.31*** 3.0510.59**
(73.9) (84.6) : (45.5) (55.9)

Values are mean+SE for 7-11 rats. Values in parenthe31s means % change compared with 0 min,

*p<0.05, **p<0.01, ***p<0.001 vs 0 min.

Table 3. Effects of hyperlipidemia on glycogen utilization
of cardiac muscle and diaphragm during treadmill
running in rats

Glycogen concentration, mg/100gm wet wt.

Cardiac muscle Diaphragm
Control 3.78+0.39 5.29+0.40
(100.0) (100.0)
Control-E 2.97+£043 2.06£0.29***
(78.6) (38.9)
HL-E 3.68+0.37 2.70£0.54**
97.4) (51.0)

Values are meant SE for 7-8 rats. Values in parenthe
-sis means % change compared with 0 min,

Control-E and HL-E mean control exercise and hyper
-lipidemia exercise respectively.

**p<0.01, - ***p<0.001 vs control.

Table 4. Blood glucose and plasma free fatty acid
concentration during treadmill running in
hyperlipidemic rats

Glucose, mg/dL FFA, pEq/L
Control 111+4.33 247+41.1
Control-E 119+5.03 260+ 58.6
HL-E 118 +4.57 44423, 1%+

Values are mean+SE for 7-8 rats,

Control-E and HL-E mean control exercise and hyper
-lipidemia exercise respectively.

**p<0.01 vs control, #p<0.05 vs control-E.
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— Abstract -

Effect of Hyperglycemia and Hyperlipidemia on Cardiac Muscle
Glycogen Usage during Exercise in Rats

Suck Kang Lee, Eun Jung Kim, Yong Woon Kim

Department of Physiology,
College of Medicine, Yeungnam University,

Taegu, Korea

Rats were studied during 45 minutes treadmill exercise to determine the effects of hyperglycemia and
hyperlipidemia on the utilization of cardiac muscle glycogen, and the utilization of diaphragm muscle glycogen
was also studied for comparing to cardiac muscle. The hyperglycemia was produced by ingestion of 25%
glucose solution(1ml/100gm, BW) and the hyperlipidemia by 10% intralipose ingestion(1ml/100gm, BW) with
intraperitoneal injection of heparin(500 IU) 15 minutes before treadmill exercise. The mean blood glucose
concentrations(mg/dL) in control and hyperglycemic rats were 110 and 145, respectively, and the mean plasma
free fatty acid concentrations(uEq/L) in control, control exercise(control-E) and hyperlipidemia exercise(HL-E)
rats were 247, 260 and 444, respectively.

In the hyperglycemic trial, the cardiac muscle glycogen concentration was not significantly decreased by the
exercise but the concentration in control rats was decreased to 73.9%(p<0.05). The glycogen concentration of
diaphragm was significantly decreased in both groups by the exercise, but the hyperglycemia decreased the
glycogen utilization by approximately 10% compared to the control.

The cardiac muscle glycogen concentration was not decreased by the exercise in control and hyperlipidemic
rats but the utilization of glycogen in hyperlipidemic rats is lower than that of the control.

These data illustrate the sparing effect of hyperglycemia on cardiac muscle glycogen usage during exercise,
but the effect of hyperlipidemia was not conclusive. In the skeletal muscle, the usage of glycogen by exercise

was spared by both hyperglycemia and hyperlipidemia.

Key Words: Cardiac muscle glycogen, Hyperglycemia, Hyperlipidemia, Exercise



