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ABSTRACT

Chronic adaptation to a high fat diet induced enzymatic and metabolic changes that led to
increase endurance performance. However, one of the drawbacks in promoting fat diet as an
ergogenic aid is the strong relationship between high fat intake and an increased fat deposition.
Recent study demonstrated that supplementation of moderate fat diet containing fat 20.14% of
total energy in diet (%E fat) to trained rats prefed either high carbohydrate (79.9% E CHQ) or
high fat (74.85% E fat) diets significantly enhanced endurance performance compared with those
received only high carbohydrate or high fat diets. Thus, the purpose of the present study was to
investigate the effects of moderate fat diet on metabolic adaptations in aerobically trained rats and
to determine whether these adaptations could affect the endurance performance.

The experiments were performed on male Wistar rats. The animals were divided into
three dietary groups according to the diet composition; normal fat diet (NF), moderate fat diet
{MF) and high fat diet (HF). Rats in NF group consumed a diet containing carbohydrate 68.51%
E and fat 11.34% E for 10 weeks while those in MF group were fed moderate fat diet which
composed of carbohydrate 59.44% E and fat 20.14% E for 10 weeks. Rats in HF group received
high fat diet consisting of carbohydrate 5% E and fat 74.85% E for 10 weeks. All rats were
progressively treadmill training over 10 weeks of diet intervention. At the end of training period,
rats in each group were assigned to three subgroups: endurance, exercise and resting. Rats in
endurance subgroup were subjected to endurance test to determine the endurance fime. Rats in

exercise subgroup received similar endurance test protocol except that the exercise duration was



1/3 of its mean endurance time while rats in resting subgroup served as control. At the end of the
experiment, all animals were immediately sacrificed for collection of blood and tissue samples.
The results showed that the resting plasma triacylglycerol level and glycerol levels were
significantly higher in HF than MF and NF groups (both p<0.01). Resting triacylglycerol
concentrations in MF and HF groups were significantly enhanced in muscles and liver compared
with NF group (all p< 0.01). The MF and HF groups had apparently higher activities of both
citrate synthase (CS) and 3- hydroxyacyl-CoA dehydrogenase (3-HAD) in soleus muscle than NF
group (all p<0.01). After exercise test both muscles and liver triacylglycerol concentrations
decreased with a greater proportion in MF and HF groups. This indicated that the increase of fat
utilization during early stage of exercise. The average utilization rate of tissue triacylglycerol
during endurance exercise in MF as well as HF group was significantly higher, by 29 and 161 %,
respectively, than the value obtained in NF group (both p<0.01). Furthermore, the plasma
triacylglycerol level at exhaustion was substantially decreased in MF and HF groups compared

with NF group. In contrast, the average utilization rate of tissue glycogen during exercise test or

endurance exercise was significantly decreased as the dietary fat content was increased. -The -+ ¢

endurance time in MF {107.1 + 1.12 min) and HF groups (131.92 + 2.87 min) were significantly
greater than that of the NF group (67.22 + 0.74 min) {(both p<0.01).

These results suggested that metabolic adaptations with increasing dietary fat intake were
associated with increases of muscle triacylglycerol storage and the activities of enzymes involving
in acrobic and fat metabolism. These adaptations led to an enhanced the utilization of fat as an
energy source during early stage of exercise as well as prolonged submaximal exercise. Therefore,
a proportional increase in endurance capacity following an increased dietary fat content could be

attributed to an increased ability to oxidize fat and consequently spared glycogen.
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