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ABSTRACT : There have been reports that administrated high-dose gonadotropin-releasing hormone-agonist{(GnRH-Ag) suppresses
endogenous gonadotropin production and inhibits function of ovary. In human TVF-ET program, however, GnRH-Ag is employed in
large amounts during superovulation induction resulting to luteal phase defects which must be supported with progesterone. To elucidate
the reason of luteal phase defects by GnRH-Ag, the aim of this study was to investigate the apoptosis changes in the ovary and the
hormonal changes in the serum after GnRH-Ag and PMSG administration in adult mice in a method similar to human superovualtion
induction. GnRH-Ag(10 ) or saline was injected every 12h beginning 48h prior to PMSG injection until 48h after PMSG injection
when blood sampling and ovary collection was performed. In results, the ovary weight in the GnRH-Ag only injection group was
significantly lower when compared with the other two groups, PMSG only or PMSG + GnRH-Ag injection. The ratio of preantral
follicles in the ovary are increased in the GnRH-Ag only group, while the ratio of antral follicles are decreased and the corpus luteum
ratio is increased in the PMSG + GnRH-Ag group. The proportion of all follicles showing apoptosis in the GnRH-Ag only injection
group was seen to be more than twice the proportion seen in the PMSG only injection group, and such increased apoptosis is decreased
after addition of PMSG. The serum levels of both estradiol and progesterone were significantly lower in the GnRH-Ag only group
compared to those in the other two groups. When the administration of GnRH-Ag were followed by PMSG injection, however, estradiol
concentration was completely recovered compared to the serum level of PMSG group, but not progesterone level. In conclusion the
use of GnRH-Ag in human IVF-ET program may induce the apoptosis and the suppression of hormone production by ovary leading
to luteal phase defects, thus adequate progesterone support seems to be necessary against them.
Key words : Apoptosis, Luteal phase defects, GnRH agonist, Ovary, Progesterone.
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Fig. 1. Experimental design. Five mice from each treatment group
were received injections of either GnRH-Ag(10xg/0.2ml) or
saline(0.2ml) every 12h before and after PMSG(7.5IU) ad-
ministration. At 48h after PMSG injection ovaries and serum
were collected to investigate apoptosis and measure hormone
levels.
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Table 1. Effects of PMSG and GnRH-Ag on ovarian weight

Ovary wt. (mg)
Body wt.(g) Right Left
PMSG 2662+1.80 728+0.66  7.10+1.60
GnRHa 26662.13  476%1.44°  536*141°
PMSG + GnRH-Ag  26.52+0.81 668%1.12  648%1.43

Ovaries were isolated and weights recorded 48h after PMSG injection.
Data are expressed as mean £ SD. Letter a indicates significant di-
fference compared to PMSG group(p<0.05).
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Fig. 2. Representative ovarian tissues stained with hematoxylin-
eosin(A) and percentage of each type follicles(B). Observed
follicles were classified into preantral (PAF) and antral
follicles(AF), and corpus luteum(CL) according to the antrum
formation and morphology of follicle and then separately
counted in each experiment group. a, b, and ¢ indicate a
significant difference between PMSG and GnRH-Ag or PMSG
+ GnRH-Ag treatment groups(p<0.05). Original magnification,
x20,
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Fig. 3. Representative ovarian tissues stained by using TUNEL me-
thod(A) and percentage of apoptotic follicles(B). For eva-
luation of apoptotic follicles in the ovary, sectioned ovaries
were stained by TUNEL and then the number of deep brown
colored follicles(arrow heads) were counted in each experiment
group(n=5). a, b, ¢, and d indicate a significant difference
between PMSG and GnRH-Ag or PMSG+GnRH-Ag treatment
groups(p <0.05). Original magnification, X20.
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Fig. 4. Effects of PMSG and GnRH-Ag on estradiol and progeste-
rone concentration in serum. Serum was collected from mice
treated with GnRH-Ag or saline 48h after PMSG injection.
Estradiol and progesterone levels were measured by radio-
immunoassay. a and b indicate significant difference(p <0.05).
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