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Improvement in physical performance is important for maintaining the
quality of life. Although exercise intervention is best for improving physical
performance, not all the person can do enough exercise. It is important to
design intervention for improving endurance capacity without exercise. In
the previous study, it has been shown that the administration of dietary
apple polyphenols (AP) improve endurance capacity of rat skeletal muscles.
Therefore, the purpose of this study is to elucidate the mechanism of
1mproving the skeletal muscle endurance by dietary AP. I also attempted to
1dentify specific components in AP contributing to endurance performance.

In the chapter 2, focusing on skeletal muscle capillaries, I investigated
the effect of dietary AP in the rat. After 4 weeks of feeding, it was revealed
that the capillary density was significantly increased in the superficial part
of the gastrocnemius muscle by AP administration. It was concluded that
the AP treatment induced high capillary densities in the rat skeletal
muscles. TSP-1, a negative regulator of angiogenesis, played a key role in
this phenomenon.

In the chapter 3, I evaluated the effect of AP feeding on mitochondrial
quantity and function. It was revealed that the administration of AP to rats

for 4 weeks increased the amount of mitochondria and improved the activity



of respiratory chain complex enzymes. However, there was no significant
change in the molecules related to mitochondrial fusion / fission. Therefore,
an increase in the amount and activity of mitochondria contributes to the
improvement of endurance capacity by administration of AP.

Since AP is a complex of various polyphenols, in the Chapter 4, I
investigated the effects of fractionated components on endurance
performance. It was revealed that the endurance performance was improved
by administration of AP to mice for 4 weeks. However, dietary AP had no
effect on the muscular power. It was also revealed that the improvement of
endurance capacity was induced by dietary procyanidins and phenolic acids.
It was concluded that, in the AP compornents, procyanidins and phenolic
acids are effective for improving endurance exercise performance.

In this study, I conclude that (1) increases of the capillary density, (2)
increase of mitochondrial amount, and (3) improvement of mitochondrial
oxidative capacity are main causes for muscle endurance enhancement

induced by dietary AP.



