ABSTRACT

The fuel mixture used by skeletal muscle during exercise depends not only on the
type of exercise and fitness but also on the nutritional status. The selective use of nutrients
for providing energy has an effect on the efficacy of muscle activity. The purpose of this
study was to determine the impact of carbohydrate-fat proportions in a diet on the
contractile properties of skeletal muscles in exercised rats.

The experiments were performed in male Wistar rats. The animals were divided into
four dietary groups according to the different type of diet ; normal diet (ND), high
carbohydrate diet (HC), high fat diet (HF) and formula Il diet (Flli). Rats in ND group
consumed a diet containing carbohydrate 68.51 % and fat 11.34 % of total energy in the
diet (%E) for 6 weeks while those in HC group were fed with high carbohydrate diet
containing carbohydrate 79.85 %E and fat 0 %E for 6 weeks. Rats in HF group received a
high fat diet consisting of carbohydrate 5 %E and fat 74.85 %E for 6 weeks. In FlII group,
the rats were prefed with high fat diet for 4 weeks and then switched to a formula Il diet
containing carbohydrate 59.44 %E and fat 20.41 %E for further 2 weeks. All rats were
subjected to exercise ftraining on the treadmill machine 5 days/week thoughout the
experimental period. At the end of 6 week training, the rats were allowed to rested for 2
days before isometric contractile properties of plantaris and soleus muscles were evaluated
by means of sciatic nerve stimulation. Twitch characteristics of isometric contraction, peak
tetanic tension (Po), fatigue index (Fl), oxidative stress and sarcoplasmic reticulum calcium
ATPase (SR Ca2+ATPase) activity were also determined.

The results showed that TPT, RT1/2 of either plantaris or soleus muscle were not
significantly different among the ND, HC and HF groups. The Pt, +dP/dt, Po and FI of both
plantaris and soleus muscles were greatest in the Flll group. The MDA concentration which

indicated oxidative stress in muscle significantly increased about 30% and 36% in the



plantaris and soleus muscles, respectively, after fatigue stimulation. In contrast, The
sarcoplasmic reticulum calcium ATPase (SR CaZ+ATPase) apparently decreased at
exhaustion about 43% in the plantaris muscle and about 16% in the soleus muscle.

The present study suggested that the proportion of fat to carbohydrate in diet
influenced the contractile properties of both plantaris and soleus muscles. Given Fill diet to

rats prefed with HF diet helped bring about the better development of muscle tension.
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