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SUMMARY

These studies were performed to approach the precise pathway inducing the meiotic inhibitory
action of hypoxanthine on mouse follicular cocytes and to identify the cause of detrimental effect
of hypoxanthine on viability of the oocyte in vitro. In addition, a correlation between the meiotic
inhibitory effect and the detrimental effect of hypoxanthine was investigated.

Mouse follicular oocytes at germinal vesicle(GV) stage were collected from the ovaries of ICR
mice by puncturing the antral follicles with a fine needle, at 48 hours after PMSG injection.
Oocytes were cultured in Modified Whittingham’s T6 media containing hypoxanthine and several
materials {phosphodiesterase(PDE), 6-mercaptopurine(6-MP), hypoxanthine-guanine phosphori-
bosyltransferase(HGPRT), phosphoribosylpyrophosphate(PRPP), allopurinol, superoxide dis-
mutase (SOD), catalase) that involved in metabolism of hypoxanthine, and the effects of the
materials on the actions of hypoxanthine were investigated by observing germinal vesicle breake
down (GVBD), 1st polar body (PB) extrusion and viability of the cocytes.

Phosphodiesterase significantly reduced the meiotic inhibitory effect of dbcAMP but did not
influence on the inhibitory effect of hypoxanthine. Allopurinol and 6-MP significantly enhanced
the meiotic inhibitory effect of hypoxanthine, but the materials themselves also showed the mei-
otic inhibitory action like hypoxanthine, Hypoxanthine-guanine phosphoribosyltransferase signifi-
cantly enhanced the meiotic inhibitory effect of hypoxanthine, on the contrary HGPRT itself
promoted meiotic resumption of the oocytes. Catalase did not induce any change in the meiotic
inhibitory effect of hypoxanthine, but SOD increased the GVBD rate suppressed by hypox-
anthine, The detrimental effect of hypoxanthine on viability of the oocytes was signifiacntly
reduced by allopurinol and catalase, but SOD did not reduce the deterimental effect of
hypoxanthine,

In conclusion, the meiotic inhibtory effect of hypoxanthine may be caused by guanyl
dervatives converted from hypoxanthine via salvage pathway, and superoxide anion may par-
tially participate in the inhibitory effect of hypoxanthine. The detrimental effect of
hypoxanthine on viability of the oocytes be caused by hydrogen peroxide produced during the

metabolism of hypoxanthine,
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Fig. 1. Purine metabolic pathway. Purine de
novo synthesis utilizes PRPP that is cat-
alyzed by PRPP amidotransferase(1).
De novo synthesis requires glutamine,
and these reactions are sensitive to inhi-
bition by azaserine(2). IMP dehydrogen-
ase(3) catalyze the conversion of IMP to
GMP and which is inhibited by mycop-
henolic acid and bredinin. Adenylosuccin-
ate synthetase(4) catalyzes the conver-
sion of IMP to AMP and which is inhib-
ited by sodium hadacidin and dl-alan-
osine. Adenosine kinase(5) phosphorylat-
es adenosine to produce the mononucleot-
ide and which is sensitive to inhibition
by adenosine analogues such as 6-me-
thylmercaptopurine riboside. HPRT(6)
catalyzes hypoxanthine to form IMP.
The salvage is inhibited by 6-mercapto-
purine(6-MP), 6-mercapto-(tetrahydro-2-
furyl)-purine, 6-Azauridine and 6-bis-hy-
droxyamino-ribofura nosyl-purine. Pu-
rine nucleoside phosphorylase(7) cat-
alyzes the reversible deribosylation of
inosine to form hypoxanthine. Xanthine
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oxidase(8) catalyzes the conversion of
hypoxanthine to xanthine and which is
inhibited by allopurinol. Superoxide
anion and hydrogen peroxide are prod-
uced from the oxidation reaction cat-
alyzed by xanthine oxidase, and the
oxygen derivatives are converted by
SOD(9) and catalase(10), respectively. In
addition, cyclic AMP is formed from
ATP by the action of adenylate cyclase
(10), which is stimulated by forskolin
and cholera toxin. The cAMP is de-
graded by a phosphodiesterase(12) and
the enzyme is inhibited by theophylline,
IBMX and

pentoxiphylline, cafeine,

hypoxanthine.
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