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Fig. 1. Dose response to La®' for inducing meiotic

maturation of R. dybowskii oocytes in vitro. Follicles
were cultured for 24 hours in sodium bicarbonate free
AR medium containing different concentrations of LaClj
(0.01~1.0 mM). Each bar in the figure represents %
GVBD (mean + SEM) of 200 follicles (well duplicates, 5
animals). P,; progesterone (1 ,g/2 ml). *P < 0.01,
when compared with control.
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Fig. 2. Time course of La®"-induced oocyte maturation
(GVBD) of R. dybowskii in vitro. Isolated follicles from
each animal were cultured in AR medium containing 1
#9/2 ml of progesterone or 0.33 mM of La®** and
examined for their GVBD at designated time points dur-
ing culture period. Each point in the figure represents
average % GVBD of 160 follicles (well duplicates, 4
animals). 50% GVBD occurred at 9.2 hours in La*! and
at 9 hours in progesterone-treated cocytes (indicated by
arrows).

Y58 Aol A7k 9407 ol siehFig. 2).
=3 La*t (0,33 mM)2| #d7pr7} <pubd o)l 432
o] 0 7} = vz} 2] A<k 7k progesteronex] @ tl
FAA AAE wAS A B 2



April 1991

Table 1. The progesterone accumulation by R, dybows-

kii ovarian follicles stimulated with La®* and FPH in
vitro.
concentration of progesterone
(pg/follicle)
none 9+ 6
La*' (0.33 mM) 28 + 8%
FPH (0.1 p.e./2 ml) 113 + 17

[solated follicles were cultured for 6 hours in the pre-
sence of La®! (0.33 mM) or FPH (0.1 pituitary equiva-
lent/2 ml). After culture, intrafollicular progesterone
level was measured by steroid RIA. The data represent
pg progesterone per follicle (mean + SEM) (n = 6,
triplicate incubations, 2 animals). **P < 0.01, when

compared with control.
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Fig. 3. Inhibitory effect of forskolin on the La®* or prog-

esterone induced oocyte maturation of R, dybowskii in
vitro. Follicles were cultured in the absence or presence
of different doses of forskolin (1~9 ~M) plus La%!
{0.33 mM) or progesterone (1 ,,g/2 ml) and examined
for their GVBD after 24 hours of culture. Each point in
the figure represents average % GVBD (mean + SEM)
of 80 follicles (well duplicates, 2 animals). **P < 0.01,
when compared with control.
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Fig. 4. Inhibitory effect of cycloheximide on the La®!
progesterone induced oocyte maturation of R. dybowskii
in vitro. Follicles were cultured in the absence or pre-
sence of various doses of cycloheximide (0.01~1.0 ,g/
2 ml) plus La®' (0.33 mM) or progesterone (1 ng/2
mi) and examined for their GVBD after 24 hours of cul-
ture. Each point in the figure represents average %
GVBD (mean + SEM) of 80 follicles (well duplicates, 2
animals). ** P < 0.01, when compared with control.
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Fig. 5. Electrophoregram of one dimensional gradient
gel electrophoresis (9~12%, SDS-PAGE) of the pro-
teins in R. dybowskii oocytes. CON, immature GV
oocyte; P4, matured oocyte with progesterone; TPA, ma-
tured oocyte with TPA; La®*, matured oocyte with La®".
The numbers in the left pannel represent the molecular
weight; 66 KD, bovine serum albumin; 45 KD, ovalbu-
min; 24 KD, trypsinogen; 18.4 KD, j -lactoglobulin and
14.3 KD, lysozyme. Detailed experimental procedures
were described in meterials and methods.
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Fig. 6. The patterns of protein phosphorylation during
maturation of R. dybowskii oocytes in vitro. The oocytes
were labeled with [*2PQ,] -orthophosphate for 6 hours,
and after thorough washing, transfered to plain media
containing progesterone, TPA or La®' | respectively and
cultured for 18 hours. The left arrows indicated dephos-
phorylated protein (16.5 KD) during oocyte maturation.
The right arrows indicated newly phosphorylated protein
during oocyte maturation (112 KD, 31 KD, 22.5 KD, 20
KD, 17 KD and 15.5 KD). CON, GV oocyte; P,, prog-
esterone induced GVBD oocyte; TPA, TPA induced
GVBD oocyte; La®*, La®* induced GVBD oocyte.
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Maturation Induction in vitro of Rana dybowskii Oocyte by Lanthanum lon
Yung-Ran Yu, Wook-Bin Im, and Hyuk Bang Kwon (Department of Biology, Chonnam National
University, Kwangju 500-757, Korea)

The effect of lanthanum ion (La®'), which is associated with the mobilization of internal
calcium, on the regulation of oocyte maturation was investigated with Rana dybowskii follicles.
Follicular oocytes matured (germinal vesicle breakdown, GVBD) dose dependently when they
were exposed to La®** {0.01~ 1.0 mM) and the maturation occurred in 9~ 12 hours after the La®'
(0.33 mM) stimulation.
oocytes exhibiting spontaneous maturation. Three hours of exposure to La®>! was enough to

Lanthanum also accelerated the onset of maturation of the follicular

induce the maturation. The La®*-induced maturation was not associated with progesterone
production by follicle cells, and the maturation was inhibited by forskolin (9 «M), and cyclohex-
imide (0.01~1.0 ,g/2 ml) in the medium. The La®* and hormone stimulated maturation
showed the same patterns of protein phosphorylation and dephosphorylation during the matura-
tion. The data suggest that the oocyte maturation by La®* stimulation is very similar to that by
progesterone. Thus, it seems that internal mobilization of Ca®* plays a key role in the initiation
of oocyte maturation in amphibia.



