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Changes in cyclic GMP level and 
phosphodiesterase activity during 
follicular development in the rat ovary

C.Q. Fu1,2, F.X. Shi2, Z.H. Zhang3, J.R. Li1,2, X.H. Huang3 and Z.C. Wang2,3

1Jinhua Polytechnic College, Jinhua, China 
2College of Animal Science and Technology, 
Nanjing Agricultural University, Nanjing, China
3Provincial Key Laboratory for Developmental Biology and Neurosciences, 
College of Life Sciences, Fujian Normal University, Fuzhou, China

Corresponding author: Z.C. Wang
E-mail: zcwang@fjnu.edu.cn

Genet. Mol. Res. 13 (3): 5919-5928 (2014)
Received May 22, 2013
Accepted March 13, 2014
Published August 7, 2014
DOI http://dx.doi.org/10.4238/2014.August.7.7

ABSTRACT. Guanosine 3',5'-cyclic monophosphate (cGMP), as 
a second messenger, plays potential roles in ovarian functions. To 
elucidate the role of phosphodiesterase (PDE) in cGMP signaling 
during ovarian follicular development, the present study was 
conducted to investigate ovarian cGMP level and cGMP-PDE 
activity by radioimmunoassay (RIA) in postnatal rats, immature rats 
during gonadotropin-primed follicular development, ovulation and 
luteinization, adult rats during normal estrous cycle, and aged rats that 
spontaneously developed persistent estrus (PE). All four rat models 
were confirmed by histological examination of one ovary, and the 
other ovary was used for RIA. In postnatal rats, cGMP level was high 
at birth and decreased dramatically by Day 5, and then, it increased 
maximally at Day 10 and declined at Day 21. However, cGMP-PDE 
activity did not significantly change during Days 1 to 10, but increased 
significantly on Day 21. In immature female rats, cGMP level markedly 
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decreased upon treatment with equine chorionic gonadotropin (eCG), 
while cGMP-PDE activity did not show any significant changes; 
however, ovarian cGMP level and cGMP-PDE activity increased after 
injection of an ovulatory dose of human chorionic gonadotropin (hCG) 
for induction of ovulation and luteinization. In adult rats during normal 
estrous cycle, cGMP level was high on proestrus and metestrus days, 
while cGMP-PDE activity was high on estrus day. In PE rats, ovarian 
cGMP level was similar to that in adult rats on estrus and diestrus 
days but lower than that on proestrus and metestrus days; ovarian 
cGMP-PDE activity was lower than that on estrus days but similar 
as the other estrous cycle days. In addition, there was a significant 
negative correlation between ovarian cGMP level and cGMP-PDE 
activity during normal estrous cycles in the adult rat (r = -0.7715, N 
= 16, P < 0.05), but not in the postnatal rat (r = -0.1055, N = 20, P > 
0.05). Together, the results of our present study indicated that ovarian 
cGMP levels were not dependent on cGMP-PDE activity during early 
postnatal development, but highly dependent on cGMP-PDE activity 
in the adult rat. This implies that mechanisms of cGMP signaling 
involved in ovarian functions are stage-specific in the rat.
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