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Abstract

Peripheral migration and the breakdown of the germinal vesicle occur during the penultimate stage of oocyte maturation,
which follows the conclusion of the vitellogenic growth phase (GVBD). The effects of cynoketone, actinomycin D,
cycloheximide and froskolin on spontaneous and progesterone- induced and of the ophyllins on toad-pituitary extracts induced
oocyte maturation were investigated during the study. The addition of TPA to the incubation media at concentrations of 0.01 -
10uM induced GVBD in a dose dependent manner. At the end of 48 hrs of incubation 100% GVBD had occurred both in
intact and denuded oocytes only in the group incubated with TPA at 10 uM and the percent GVBD in intact and denuded
oocytes were 41.43 + 0.71 and 43.00 + 2.50 respectively. Follicles cultured with 10 uM of TPA induced GVBD in
appropriately 50% of both, intact and denuded oocytes. Around 50 % intact as well as denuded oocytes underwent GVBD
after 18 hrs of incubation in the presence of 1pg/ml of progesterone in the culture media. However, by the end of culture
period (48 hrs) both, TPA (10 uM) had induced 100% GVBD in intact and denuded oocytes.
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Introduction

During prophase of the first mitotic division, the germinal
vesicle (nucleus) of an egg stays in the centre until further
maturation. Peripheral migration and the breakdown of the
germinal vesicle occur during the penultimate stage of
oocyte maturation, which follows the conclusion of the
vitellogenic growth phase (GVBD). Meiotic maturation in
ovarian follicles of mammalian and non-mammalian
vertebrates occurs spontaneously in in vitro cultures (Epping
and Downs, 1984; Schuetz, 1985) 71, In amphibians and
fishes follicle cells are known to produce maturation-
inducing steroids that cause oocyte maturation in response
to gonatropin stimulation (Nagahama and Adachi, 1985;
Petrino and Schuetz, 1986; Lin et al. 1987) 58],

Ca®* activated phospholipid dependent protein kinase
(Protein kinase C) may be involved in regulating the
resumption of meiosis in amphibian oocytes. The phorbol
ester TPA, which is known to stimulate protein kinase C
(PKC) acting in other tissues induces the resumption of
meiosis in Xenopus laevis (Stith and Maller, 1987) ['; Rana
oupiens oocyte (Kleis-San Francisco and Schuetz, 1988)
and Rana dybowskii (Kwon and Lee, 1991) [l PKC appears
to play a role in regulating the activation of cells and cell
proliferation in a number of different cell types stimulated
by hormones and growth factors (Nishizuka 1984 a,b) (%1,

In the case of Bufo melanostictus, no information is
available on the process and mechanism of oocyte
maturation. In the present study, an attempt was made to
investigate the possible role of follicular constituents in
hormone-induced maturation of toad oocyte, in vitro.
Experiments were undertaken to examine the oocyte
responsiveness to PKC activations. In addition, the effects
of cynoketone, actinomycin D, cycloheximide and froskolin
on spontaneous and progesterone- induced and of the
ophyllins on toad-pituitary extracts induced oocyte
maturation were also investigated.

Materials and Methods

Female Bufo melanostictus were collected from the
University’s (Manipur University) campus between
October/November and December/January. They were
sacrificed. Ovaries were put in amphibians-ringer
immediately after the removal from the gravid females.
Fresh ovaries were used for each experiment.

Hormones and reagents

Froskolin, PKC, phorbol 12-myristate 13-acetate (TPA)
were dissolved in ethanol and glycerol (7:3) in a stock of 10
mM and 1 mM. Cycloheximide, cynoketone, actinomycin D
and theophylline were dissolved in amphibian ringer to give
a stock solution of 0.1 mg/ml, 0.1 mg/ml, 2mg/ml, and 1
mM, respectively. All hormones and drugs were purchased
from Sigma chemical Co., USA. Required concentrations of
hormones and drugs were obtained by diluting stock
solutions and were added to culture tubes.

Follicle and oocyte cultures in vitro

Few oocytes were denuded. Both intact and denuded
oocytes were incubated in vitro. Incubation was done with
different hormones/drugs. Cultures were maintained at 25°C
in a water bath with shaking and agitation is done at 80
oscillations per minute.

Ovarian fragments of female Bufo melanostictus from the
amphibian — ringer were used. Fully grown (stage V and V1)
oocytes were isolated by the help of fine forceps. For few
experiments these oocytes were made denuded for the
somatic components. This was done by the removal of the
follicular envelop manually which was continued by treating
two hours in Ca2+ free media for removing the adherent
follicle cells (Linn and Schuetz, 1985a). Intact and denuded
oocytes were incubated in vitro with the application various
hormones/drugs taken for the study. Cultures were kept in a
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water bath (shaking) at 25°C and carried on agitation at 80
oscillations/minute. Under atmospheric air for various
length of time (6, 12, 18, 24 and 48 hours). Each sample
contained a minimum of 40 oocytes. Four samples from
different female toads were taken for each treatment.
Treatments with oocyte maturation —inhibiting drugs in vitro
A decrease in oocyte CAMP levels and protein synthesis is
known to be important for - oocyte maturation induced by
progesterone (Maller, 1983; Kwon and Lee, 1991). Present
experiment was performed to study the effects of preventing
decrease of CAMP, protein synthesis, RNA synthesis and 3-
BHSD (3-B hydroxyl steroid dehydrogenase) by using
forskolin, an adenyl cyclise stimulator; cycloheximide, an
inhibitor of protein synthesis, actinomycin D, a transcription
inhibitor and cynoketone, an inhibitor of 3 § HSD on
progesterone-induced oocyte maturation at various
concentrations of inhibitors for 48 hrs. This study was
extended by observing the effect of theophyllins, an
inhibitor of phosphodiesterase on TPE -induced oocyte

www.entomologyjournals.com

maturation at different concentration for 48 hours.

At the end of incubation, oocytes were fixed in 5 % TCA
(trichloro acetic acid). After 3 hrs oocytes wre cut by a
sharp razor blade and checked under dissecting microscope
for general vesicle.

Result and Discussion

Effect of TPA on GVBD

Addition of TPA to the incubation media at concentrations
of 0.01 - 10pM induced GVBD in a dose dependent manner
(Table 1). The response of denuded oocytes to 0.1 — 1.0 uM
between 18- 48 hrs had similar effects in both intact and
denuded oocytes (Table 1). At the end of 48 hrs of
incubation 100% GVBD had occurred both in intact and
denuded oocytes only in the group incubated with TPA at
10 uM. By this time percent GVBD in intact and denuded
oocytes were 41.43 = 0.71 and 43.00 + 2.50 respectively
(Table 1).

Table 1: Effect of Prorbol 12-myristate 13 acetate (TPA) on in vitro Germinal Vesicle break down (GVBD) of Bufo melanostictus oocytes
with intact and denuded follicles.

Incubation time (Hrs)
Treatment TPA 6 12 18 24 48
% GVBD % GVBD % GVBD % GVBD % GVBD
Intact

0.01 uM 0.00 £0.00 7.14 +357 23.33 +1.36 39.81 +1.89 52.38 +1.94
0.1 uM 0.00 £0.00 17.8645.92 36.67+7.20 54.23+1.77 64.45+1.82
1.0 uM 12.50+5.89 26.19+2.55 45.24+1.94 76.113.17 93.33+5.44
10.0 pM 26.78+5.52 52.38+4.37 65.08+3.43 91.67+4.56 100.00+0.00
Control 0.00 £0.00 4.81+2.41 15.00+2.50 22.22+3.93 41.43+0.71
Denuded

0.01 uM 4814241 12.32+0.76 23.35+2.22 38.65+0.59 49.99+2.62
0.1 uM 9.3745.18 26.44+1.52 36.50+2.59 49.66+2.38 60.57+2.76
1.0 uM 21.27+2.56 34.58+1.57 50.00+3.37 70.93+4 51 87.78+5.05
10.0 pM 32.29+2.27 57.40+2.34 65.94+2.64 90.28+4.09 100.00+0.00
Conrol 1.00+0.05 10.0042.40 20.002.50 28.00+1.80 43.00+2.50

Each value represents the mean + SEM of four replicate incubations.

Time course of progesterone / TPA induced maturation

of oocyte in vitro

Follicles cultured with 10 uM of TPA induced GVBD in
appropriately 50% of both, intact and denuded oocytes
(Table 1). Nearly 50 % intact as well as denuded oocytes
underwent GVBD after 18 hrs of incubation in the presence
of 1ug/ml of progesterone in the culture media. However,
by the end of culture period (48 hrs) both, TPA (10 uM) had
induced 100% GVBD in intact and denuded oocytes (Table
1). By this time control groups had GVBD in appropriately
40% of oocytes only.

Influence of GVBD inhibiting drugs on progesterone
induced oocyte maturation

Progesterone of (1ug/ml) level induced GVBD in 100%
oocytes at the end of the cultures (48 hrs) period.
Cycloheximide, cynoketone and actonomycin D had no
significant effects at 0.01-100 pg/ml inhibited GVBD in a
concentration dependent manner (Table 2). Similarly,
froskolin at dose levels from 1 to 20 uM inhibited GVBD in
dose dependent (Table 3).

Table 2: In vitro effect of Cycloheximide, Cynoketone and Actinomycin D on Progesterone induced Germinal Vesicle break down (GVBD)
in the oocytes of Bufo melanostictus

Treatment % GVBD

0 0.01pg/ml 0.1pg/ml 1.0 pg/ml 10.0 pg/ml

Cycloheximide + Progesterone (1.0 pug/ml) 100.00+0.00 77.55 +3.19 46.67 £7.63 23.50 +3.95
Cycloheximide 2.06+1.24

Cynoketone + Progesterone (1.0 pg/ml) 100.00+0.00 93.75+3.75 58.25+5.45 28.75+4.27
Cynoketone 10.04+1.51

Actinomycin D + Progesterone (1.0 pug/ml) 9.0045.77 69.84+3.99 50.35+1.64 19.02+3.46
Actinomycin D 10.58+0.98

Control 39.62+2.08

Each value represents the mean £SEM of four replicate incubations.

21



International Journal of Entomology Research

Table 3: In vitro effect of Froskolin on Progesterone induced
Germinal Vesicle break down (GVBD) in the oocytes of Bufo
melanostictus

Treatment % GVBD (48 hrs)
Froskolin + Progesterone 61.00+£2.50
1.0uM + 1.0 pg/ml 40+£37+4.40
5uM + 1.0 ug/mi 21.73+£2.35
10 uM + 1.0 pg/ml 3.00£1.13
20 UM + 1.0 pg/ml 39.62+2.08
Control

Each value represents the mean + SEM of four replicate
incubations.

Data presented here intricate that PKC activation induced
oocyte maturation during invitro cultures. TPA appeared to
act directly on the oocyte. Its effects neither required follicle
cells nor the stimulated follicular progesterone
accumulation. Earlier it was reported that other PKC
activators such as OAG (1-oleoyl-2-acetyl-rac-glycerol) and
DAG (1,2 dicargloyl-rac-glycerol) were observed to induce
oocyte GVBD of Rana dybowski oocytes (Kwon et al. 1991;
Kwon and Lee, 1991) [, It is suggested that TPA acts via
PKC action for maturation induction. The rate of maturation
in response to PKC activation varies more depending upon
the type of eggs (Kwon et al. 1991; Kwon and Lee, 1991) (61,
It was suggested that the protein phosphorylation is related
with the formation or activation of maturation promoting
factor, MPF (Eckberg et al. 1987; Eckberg 1988; Kwon and
Lee, 1991) 81, Forskilin, cAMP stimulator is used as an
inhibitor of oocyte maturation in Rana dybowskii (Kwon et
al. 1990) Bl Cynoketone, cycloheximide, actinomycin D
prevent HCG-induced oocyte maturation in Atlantic croaker
(Patino and Thomas, 1990) I,

Adenyl cyclase stimulator, forskolin  suppressed
progesterone induced oocyte maturation in  Bufo
melanostictus. As much as actinomycin D inhibition of
RNA synthesis as induced maturation showing RNA
synthesis as essential event for oocyte maturation in this
species. Furthermore, inactivation of 3-p HSD with
cynoketone suppressed the progesterone-induced

oocyte maturation in Bufo melanostictus. All these
treatments also suppressed TPA stimulated oocyte GVBD.
Thus, similar effects of various drugs in response of
follicular oocytes of Bufo melanostictus. All these
treatments also suppressed TPA stimulated oocyte GYBD.
Thus, similar effects of various drugs in response to
follicular oocytes of Bufo melanostictus to PKC activation
and hormonal stimulation imply that TPA use pathway for
GVBD induction in oocytes. The possibility remains to be
whether TPA occupied different pathway than that triggered
by progesterone remains to be ascertained. Practically, no
information is available to explain as how PKC activation is
linked to MPF formation, activation and eventual GYBD.
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