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Declining male fertility with age and the molecular mechanism to suppress
age-dependent male fertility
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One half of infertile couples have male factor causes such as azoospermia
and oligozoospermia. However, the mechanism of declining male fertility with age is not well known.
In this study, we focused on citrate synthase (CS), which is a core enzyme of the mitochondrial
tricarboxylic acid (TCA) cycle, particular, extra-mitochondrial CS (eCS) abundant in the sperm head.
We investigated the role of eCS in male fertility by producing eCs-deficient (eCs-KO) mice. The
initiation of the first spike of Ca2+ oscillation was substantially delayed in eggs fused with
eCs-KO sperm, despite normal expression of sperm factor phospholipase C zeta 1. The eCs-KO male mice
were initially fertile, but the fertility dropped at 6 months of age (corresponded to about 30
years in human). The data suggest that eCS suppresses age-dependent male infertility, providing
insights into the elucidation of the causes of various diseases including the decline of male
fertility with age.
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