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Fig. 1. Dose response of TPCK to induce oocyte
maturation of R. dybowskii in vitro. Isolated follicles
were cultured in the continuous presence of TPCK at
various concentrations and their GVBD were examined
after 24 hour of culture. Each point in the figure repre-
sents average % GVBD{mean + SEM) of 160-200 fol-
licles(well duplicate/animal, 4-5 animals).

* p < 0.01.
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Fig. 2. Inhibitory effect of forskolin on the TPCK in-
duced oocyte maturation of R. dybowskii in vitro. Folli-
cles were cultured in the continuocus presence of
TPCK(1 nM) or progesterone(P,) (1 ,.g/2 ml) and va-
rious concentrations of forskolin (0-27 M) for 24 hour.
After culture, their cocyte GVBD were examined. Each
point in the figure represents average % GVBD (mean
+ SEM) of 120 follicles (3 animals).

** p < 0.01.
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Fig. 3. Inhibitory effect of TPCK on the spontaneous
maturation of R. dybowskii oocytes in vitro. Follicles ex-
hibiting spontaneous maturation were cultured in the
presence or absence of various doses of TPCK without
hormone stimulation and examined for their GVBD after
24 hour of culture. Each bar in the figure represents
average(mean + SEM) % GVBD of 160 follicles (4
animals).

* p < 0.01
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Fig. 4. Effect of hormone addition on the inhibitory ac-
tion of TPCK on spontaneous maturation. Follicles ex-
hibiting spontaneous maturation were cultured in the
medium containing TPCK (10-100 4 M) with or without
supplement of hormone (progesterone or FPH) and ex-
amined for their GVBD after 24 hour of culture. Each
bar in the figure represents average (mean + SEM) %
GVBD of 120 follicles (3 animals).

*p < 0.05
*»* p < 0.01.
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Fig. 5. Inhibitory effect of TLCK on the progesterone
induced oocyte maturation of R. dybowskill in vitro. Islo-
ated follicles were cultured in the medium containing
progesterone {1 g/2 ml) and various concentration of
TLCK (0-100 M) for 24 hours. After culture their
GVBD were examined. Each bar in the figure represents
average % GVBD of 120 follicles(3 animals).

** p < 0.01
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Fig. 6. Inhibitory effect of TLCK on the spontaneous
maturation of R. dybowskii oocytes in vitro. Follicles
exhibiting spontaneous maturation were cultured in the
presence of various doses of TLCK(0-500 . M) with or
without supplement of hormones (progesterone or FPH)
and examined for their GVBD after 24 hour of culture.
Each bar in the figure represents average % GVBD of
120 follicles (3 animals).
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Fig. 7. Induction of oocyte maturation of R. dybowskii
by trypsin in vitro. Isolated follicles were cultured in the
continous presence of trypsin at various concentrations
(0-1 4 g/2 ml) and examined for their GVBD after 24
hour of culture. Each point in the figure represents aver-
age % GVBD of 240 follicles(6 animals).

** p < 0.01.
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Fig. 8. Time course of TPCK and TLCK action on the
spontaneous maturation of R. dyhowskii cocytes in vitro.
Follicles were cultured without exogenous hormone and
TPCK or TLCK were added at designated time point
and cultured for up 24 hours. Qocyte GVBD were ex-
amined after culture. Each point in the figure reprsents
avegage % GVBD of 120 follicles (3 animals).
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Table. 1. Effect of TPCK and TLCK on the progesterone accumulation by the
ovarian follicles stimulated with FPH in wvitro.

concentration of progesterone

FPH {pg/follicle)
Inhibitor (0.05 pit.
equiv./ml) culture hour
0 2 4
none + 147 + 6 786 + 42 523 + 6
TPCK(100 M) + // 90 + 8* 70 + 17*
TLCK(S00 M) + y 256 + 70* 143 + 10*

Isolated follicles were divided into three groups and cultured for 2 or 4 hours
in the simultaneous presence of FPH and TPCK or TLCK. After culture, intrafol-
licular porgesterone level was measured by steroid RIA. The data represent pg
progesterone per follicle (mean + SEM) (n = 4, well duplicate, assay duplicate).

*p < 0.05.
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Induction and Inhibition of Amphibian(Rana dybowskii) Oocyte
Maturation by Proteolytic Enzymes In Vitro.
Hyuk Bang Kwon, Sun Kun Ko* and Hyun Jeong Park (Dept. of Biology, Chonnam National
University, Kwangju 500-757; *Dept. of Biology, College of Honam.)

Fully grown amphibian oocytes undergo their maturation (germinal vesicle breakdown, GVBD})
during in vitro follicle culture when they are stimulated with frog pituitary homogenate (FPH) or
progesterone. Present experiments were designed to determine whether proteolytic enzymes are
involved in the regulation of the maturation process. Treatment of a @ -chymotrypsin inhibitor, N
a -tosyl-L-phenylalanine-chloromethyl-ketone(TPCK) to the oocytes exhibited a biphasic phe-
nomenon, the induction of the maturation without added hormone at relatively low doses
(0.001-1 xM) and inhibition of the hormone induced oocyte maturation at a high dose (100 ,
M). Treatment of a trypsin inhibitor, N a -tosyl-L-lysine-chloromethyl ketone(TLCK) to the
oocytes did not induce the maturation, but rather suppressed the hormone induced oocyte
maturation in a high dose(100 ,M). Treatment of exogenous trypsin to the oocyte induced their
maturation without added hormone in a dose dependent manner (0.001-1 . M).

The data presented here indicate that some proteolytic enzymes play a role in the regulation of
the maturation{(meiotic arrest or reinitiation) in amphibians.



