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SUMMARY

Steroid hormones control the expression of many cellular regulators, and a role for estrogen
in mouse oocytes has been well documented. The preovulatory E, increment is generally
accepted as the endocrine process regulating induction of in vivo oocyte maturation. To address
whether the activity of the T-type Ca’" channel is altered by 17 beta-estradiol (E»). we examined
the actions of E; on the calcium channel of mouse oocytes and early embryos. Qocytes were
collected from the oviduct of mice treated with pregnant mare's serum gonadotropin (PMSG)
and human choronic gonadotropin (hCG). Whole cell voltage clamp technique and confocal
microscopy were used to examine that E, increase intracellular Ca** concentration ([Cay],) via
voltage dependent Ca®’ channel (VDC) and estrogen receptor (ESR), and E; concentration by
the use of radioimmunoassay (RIA) were examined in mouse.

The results obtained were as follows:

The peak of Ca’" current induced by E; increased 122% to 1.5040.03 nA from 1.23+0.21
nA (n=13) in the presence of 5 mM extracellular Ca’* concentration ([Caz+]o). The increased Ca”
current was temporally associated with Ca’ transients. The intracellular Ca®* level increased
207% ~30 s following the addition of 1 uM E, (relative fluorescence intensity: 836.4+131.2
for control. n=10, 1736.4+192.0 in the presence of Ey, n=10). E, increased amplitude of Ca”"
current and [CazT]\. Exinduced Ca’’ current and E; concentration in blood were showed
difference on the stage of embryo. These results suggest that E» modulate Ca®” channel to increase
Ca’" influx.

{Key words : Ca’" current, intracellular Ca® concentration, 17 S-estradiol, RIA)
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o] Q) AYE LA gl (Reuter, 1979, 1983;
Tsien, 1983; Hille, 1992). X $-E 2] 27) widg
o o1A, Ca™'& Ao} et 23, A=Y, TH|
B4, 4, 2ok, xSy 24 2 £ Y
3t Aol Fo% ATE ot (Homa T, 1993;
Robert 5, 1992). o] &} Z-& M Eu] d&o Wi =
AETHE 4 Ca® o|Folu AT P72y
H Ca’'o] frelgo2n 2eHE AT G %
% #sl 7|1s Ao AzE G 429
AR Aol ZF o) A X W) wi$- o
FE ¥ ol TE/E AAT o}F FBI ¢
Hyo] A ek

Estrogen (E,, 17 B-estradiol)-& W=}+o) 5] 9] Ad<:
Al dEe) Wy, AP T 4 @ B3] WQ
g SEE 02N o= gakakA (antioxidant) 9
free-radical scavenging activityE Jehll+ AL E
43 A At (Reyes-Romero, 2001). 1183 E,&
FAH 27 B3 dANA dBR Y AL wid
2 Ao Fg3 &7 (microenviroment) S 2 F
A5t ot (Amstislavskii and Eroshenko, 2000;
Buhi &, 2000).
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2 Y5EE BASHY BE AR s
= 1007 Z 94719 A7}t PBE UEM (94%)
W B8 AElstA &S tlRFS 10070%F 8374
9] @27} PBE e o2 dale] HEEL E,
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Table 1. Effect of E, treatment during in vitro ma-
turation of mouse immature oocytes

No. of immature No.(%) of
Treatment .
oocyte used oocytes with PB
Control 100 83 (83.0)°
E; 100 94 (94.0)

~82 -

* Values with different superscripts in the same column
were significant difference (P<0.05)
PB: Polar body, E, : 17 B-estradiol, estrogen
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® 1 pg/mlE,

1nA
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Fig. 1. Exinduced increase in Ca®" inward current.
A: The mean |-V relationship for the peak Ca®*
current in ovulated oocytes (n=15), Membrane
potential was kept at —80 mV. inward currents
were eficited by voltage pulses from —50 mV
to +50 mV for 250 ms. 1-V relations for the
Ca® current when the bathing solution con-
tained 5 mM Ca*" (control, open circle; n=15),
5 mM Ca®™ with 1 pg/ml Ea. (filled circle:
n=15). Each point is the mean=SD obtained
from 15 oocytes. B: Representative current
traces recorded before (O) and after (@)
applying 1 ,.g/ml E, were superimposed. Peak
current was recorded —10 mV.
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Fig. 2. Exinduced Ca” current on the oocytes and

embryos. Bar graph showed Ez-induced ca®
current in the oocytes, zygote, 2-cell and
4-cell, respectively. Data represented mean =
S.D. from 10 determinations in all cell stage,
and as before (control) and after (treatment
of E;) applying 1 pg/ml E,.
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PMSG oocyte B-cell Preg

Fig. 3. A trend curve of serum E. concentration. E;
concentration in the peripheral blood of mice
from the time of the post-PMSG 12h to the
10 day of pregnancy. Each filled circle repre-
sented as post-PMSG 12h, 24h, 36h, post
-hCG 14h, 1 cell, 2 cell, 4 cell, 8 cell, 16 cell
-embryos, morulae, blastocysts and 10 day of

pregnancy.
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E,7} Ca¥* Z7t8 JEr AT (Fig. 1)
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transient appeared in response o E; treatment. Arrow
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