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Renin-Angiotensin System for Physical Performance

Takuro TOBINA ", Ryoma MICHISHITA *”, Hiroaki TANAKA *¥, Akira KIYONAGA >

Abstract

Components of the renin-angiotensin system (RAS) were first identified in the 1898, and
Japanese biochemists contributed to the understanding of this system. The successful purification
of human angiotensin (Ang) 1-10 (Ang I; 1967), pig renin (1975), and human renin (1980), was
published by Arakawa et al., Murakami and Inagami, and Yokosawa et al., respectively.

In the RAS, angiotensin-converting enzyme (ACE) is responsible for cleaving the
physiologically inactive decapeptide Ang I into the vasoconstrictor Ang 1-8 (Ang II). Ang II
stimulates aldosterone release from the adrenal gland to facilitate water and sodium retention.
The RAS is a key regulator of blood pressure and fluid homeostasis; thus, ACE inhibitor (ACEi1)
and Ang II type 1 receptor (AT1R) blockers (ARBs) are widely used as antihypertensive drugs.

It is well-established that binding of Ang II to AT1R stimulates not only vasoconstriction, but
also cell growth, proliferation, and fibrosis. Conversely, signaling via the Ang II type 2 receptor
(AT2R) induces vasodilation and apoptosis. Furthermore, another aspect of the RAS system, the
ACE2/Ang 1-7/Mas axis, affects skeletal muscle regeneration and energy metabolism.

Serum and tissue ACE activity are also strongly influenced by genetic factors. Insertion/
deletion (I/D) polymorphisms in the ACE gene account for approximately half of ACE activity,
and these polymorphisms are candidate genetic markers for human physical performance. For
example, the frequency of I/I polymorphisms is higher in endurance athletes, while the frequency
of D/D polymorphisms is higher in power-oriented athletes. However, these associations have
not been demonstrated in all studies. To determine whether I/D polymorphisms in the ACE gene
influence human physical performance, both epidemiological and physiological investigations
are necessary.
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