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SUMMARY

We evaluated the effects of the substrate and inhibitors related to phosphatidylinositol metab-
olism on in vitro maturation and fertilization of porcine oocytes. Cumulus-oocyte complexes
were cultured in mTLP-PVA medium supplemented with or without inositol (250 mM) for 46
h. Subsequently, these oocytes were inseminated with fresh boar semen in mTALP-PVA medium
for 6 h. At 6h after insemination, oocytes were cultured for further 12 h in TCM-199 supple-
mented with 10% FBS (fetal bovine serum). The higher percentage of oocytes in inositol-supple-
mented medium reached metaphase of the second meiotic division compared to those in control
(81.4% vs. 67.3%; P<0.05). Following 18 h of insemination, more number of male pronuclei
were formed in the oocytes matured in inositol- supplemented medium than in those of control
experiment (42.0% vs. 27.3%; P<0.05). When oocytes were cultured in medium with 10mM
LiCl (chloride lithium) or 0.5mM dbcAMP (dibutyryl cyclic adenosine monophosphate) to deter-
mine the role of inositol on the maturation of oocytes, these two drugs inhibited the meiotic
division of oocytes (P<0.05). However, addition of inositol to the culture medium did overcome
the inhibitory effect of these drugs on the oocyte maturation. DbcAMP and verapamil supple-
mented synergistically arrested the meiotic division of oocytes. Addition of verapamil did not
inhibit germinal vesicle breakdown, but it severly inhibited the second meiotic division of oocytes.
These results suggest that inositol exert its improving effects on maturation, by activating the
PI (phosphatidylinositol) cycle and causing beneficial changes in both cytoplasm and membrane
of oocytes.
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H, A2 F4 £ HRAEIHAA A PI (pho-
sphatidylinositol)®] WhAMA7t 283 8L i1
At Aol gz AFdA FHEEAT o] PIZKE
= Ca*', PKC (protein kinase C)&8X-& Zo| ME
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& Aoste 71ge]l ¥2A UtkKleinzellers}
Ziyadeh, 1990; McConnel3} Goldstein, 1990,
Strange 5, 1991). W, ¢ M= PIhA
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A(Gees, 1988; Majerus 5, 1988; Berridge 5,
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938 Ca¥'e o) GRS A&EEHe) R
¥ 3 (Peres 5, 1991; Carroll#} Swann, 1992), 2
A= cAMP (cyclic adenosine monophosphate)
Ea &2 oA A Q) IBMX (3-isobutyl-1-methyl-xan-
thine)2 g50o] FAHA Ae GEA X IP:E
v FQAE R Adgo] MPHrHHoma 5, 1991).
nhe 2o 91eIA} Ca’'-channel A31#) 1 verapamil
<2 dbcAMP (dibutyryl cyclic adenosine monopho-
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u A= Gk (Ag Dol dE AFAE Fig 19 A
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Fig. 1. Effect of inositol on the maturation and fertiliza-
tion of porclne oocytes. Oocytes matured in
medium with or without inositol(0.25mM) for
46h were inseminated for 6h and further
cultured for 12h{(5 replicates, 10~20 oocytes/
replicate). MP; male pronucleus. Asterisks indi-
cate significant difference form control(p<0.05).
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Fig. 2. Influence of inositol on the inhibitory effect of
lithium, dbcAMP and verapamil in oocyte
maturation. Qocytes were cultured for 46h in
medium containing lithium dbcAMP or vera-
pamil with or without inositol{(3~4 replicates,
10~20 oocytes/replicate). *°° Means with
different superscript letters are significantly
different from each other(P<0.05).
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A 2 7K38.5% ©) 313 AL} verapamilg 0.3mM 3
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Fig. 3. Effect of dbcAMP and verapamil on the

maturation of oocytes. Oocytes were cultured
for 46h(4 replicates, 10~20 oocytes/repli-
cate). **° Means with same superscript letters
are not significantly different from each
other(p<0.05).
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Fig. 4. Effect of verapamil on the rates of GVBD and
Mil of oocytes. Oocytes were cultured for
24h(GVBD evaluation) or 46h (MH evaluation)
in verapamil-containing medium(4 replicates,
10~20 oocytes/replicates). *™° Means with
different letters are significantly different from
each other(p<0.05).
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