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Abstract
Background:progesterone used as a therapeutic agent in human pregnancy. The 
sufficient evidence to hypothesize that progesterone may have teratogeniceffect 
on the reproductive system of female offspring.
Objectives:This study was established to explore the individual impact of differ-
ent doses of progesterone during intrauterine period on reproductive system of 
female mouse, and on some reproductive parameters.
Materials and Methods:ninety adult female mice (8-10 weeks) and weight (25-
28) gm divided into three groups. Control group (G1) was treated daily (IM) 
injection  with sesame seed oilfrom 1-14 day of pregnancy, and other two groups 
that treated with different doses of progesterone G2 (0.4mg/kg. B.wt/day), G3 
(0.8mg/kg. B.wt/day), daily (IM) injection of progesterone from 1-14 day of 
pregnancy  then selecting of Female offspring and sacrificed at age zero day, one 
month, two month.     Parameter analysis involvedanogenital distance ,   body 
and ovary weights, , length of epithelial cells, number and diameter of follicles 
(Primordial , Primary , Secondary and Mature antral)   , corpus luteum and using 
histological section by (motic image plus) and hormonal assay  including proges-
terone  and Estrogen. 
Results: The results of this study demonstrated that at one month, two months 
after birth, there was a highly significant increase  P< 0.01 in theanogenital dis-
tance . The statistical analysisshowed  no statistical significant difference in the 
body and ovary weights , at one month after birth, The statistical analysisshowed  
highly statistically significant decreased(P< 0.01 ) in both G2 and G3 in the 
number of follicles . At one,two months after birth, there was a highly significant 
decreased (P< 0.01 ) in both G2 and G3 in  the number ofcorpora lutea. At age 
two month, there was a highly significant decreased (P< 0.01 ) in both G2 and 
G3 in  the height of epithelial cell layer.There was a highly significant decreased 
(P< 0.01 ) in both G2 and G3 in  the diameter of follicles (Primordial , Primary , 
Secondary and Mature antral) follicles . There was a highly significant decreased 
(P< 0.01 ) in both G2 and G3 in  Estrogen and Progesterone levelof female off-
spring when compared with the control group G1. 
Conclusion: The results showed higher doses of progesterone for long period in pregnancy 
can  impact  some reproductive parameters of female offspring  mice.
Keywords:Progesterone, corpora lutea, Estrogen,anogenital distance
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Introduction:
Progestagen use as a therapeutic agent in 
human pregnancy.     progesteronewas clas-
sified in Group 2B, possibly carcinogenic to 
humans, based on sufficient evidence in ex-
perimental animals(1).
Antenatal administration of progesterone 
reduces the risk of preterm birth before 37 
weeks (2), as well as the risk of a newborn 
being born with a birth weight of  less than 
2500 g. Progesterone also appears to reduce 
the risk of preterm delivery in women with a 
short cervix, but population-wide screening 
of pregnant women to identify those with a 
short cervix cannot be recommended until 
this finding is confirmed(3) (4).
Premature female infants receiving this hor-
monal treatment demonstrated increased 
uterine growth and changes in vaginal cytol-
ogy, indicating that hormonal exposure alters 
neonatal physiology, cardiovascular malfor-
mations, and other birth defects In response 
to the reports of virilization of female fetus-
es from pregnancies treated with progesta-
gens(5).However, there are doubts concern-
ing the teratogenic capacity of  progesterone 
specifically in relation to non-genital con-
genital lesions, prolonged use of OCPs may 
cause the fetus to develop abnormally, caus-
ing problems with the heart(6)  ,esophagus, 
kidney, anus and limbs and in utero exposure 
to hormonally- active chemicals increase in 
the incidence of male reproductive tract ab-
normalities, like cryptorchidism(failure of 
the testes to descend into the scrotum) and 
hypospadias(urethral opening along the shaft 
of the penis(7).
Therefore, the objectives of this study are 
Detection the effect of using different doses 
of progesterone by pregnant female mice on 
the gonadal development of the female off-
spring  and  detect the changes histologically 
and morphometriclly.

Materials and Methods: 
Ninety healthy mature female mice (8-10 
weeks age), were divided equally  into three-
groups : two experimental(G1,G2) and con-

trol  group according to the level of the dose.
When females were placed with males the 
estrous cycle of most females would restart 
within three days. Both mating and ovulation 
typically, but not invariably, occur during es-
trus, which generally occur approximately 
six hours after the onset of the dark period 
and last 12-14 hours. 
Females were examined daily for a vaginal 
plug and the finding of a plug was consid-
ered as the first day of pregnancy. Pregnant 
females were then removed into separate 
cages(8).
Two doses of Progesterone were used: 0.4 
and 0.8 mg/kg animal BWfrom day 1 to day 
14 of pregnancy.
 The drug was administered by IM daily in-
jections. While the control groupanimals re-
ceived daily IM injections of sesame seed oil 
from day 1 to day 14 of pregnancy. 
Newborn female mice were distinguished 
from males by noting the greater anogenital 
distance and larger genital papilla in the male. 
Newborn females were then divided into 3 
groups: 1-animals sacrificed at the age of 
zero day (N=20) ,2- animals sacrificed at the 
age of one month  (N=20),3- animals sacri-
ficed at the age of two months  (N=30).
The anogenital distance were  of the female 
offspring and this can be easily distinguished 
by external examination of the length be-
tween the anus and genital papilla(9). This 
was done using a ruler and a dissecting  mi-
croscope.The reproductive organs including 
the ovary, oviduct and uterus were taken out 
and cleaned from the surrounding adipose 
and connective tissues  then transferred to a 
plastic Petri dish containing normal saline. 
The ovaries and oviducts were separated 
carefully without any damage (10)and were 
blotted dry from normal saline using filter 
paper and weighed with electric precision 
balance (11).The weight of the right ovary 
was recorded immediately after the dissec-
tion. The  ovaries, and uterus were then fixed 
in formalin (10%) for 24 hours and processed 
for paraffin histology sections.
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Histological preparation for light micro-
scope was achieved according to the fol-
lowing procedure (12):
Every section was photographed and the 
degree of follicle development was as-
sessed counting only the follicles in which 
the nucleus of the oocyte was visible(13).  
. Because each ovary yielded about 140 
sections, we counted about 50 sections 
per ovary(14). For each follicle, the mean 
of two diameters, one perpendicular on 
the other, was measured using TV-Based 
-computer assisted  microscope with Mor-
phometry(figure 3.8)  .The actual measure-
ments were done using the image analyzer 
software, Motic Image. Measurement was 
from the outermost to the innermost layers 
of granulosa cells(15).Progesterone and 
E2  were measured in individual serum 
samples from two month-old animals us-
ing mouse Elisa kits. Mice were anesthe-
tized, and blood was collected by cardiac 
puncture.
Results:
Daily administration of either 0.4 mg/kg 
BW or 0.8 mg/kg BW of progesterone to 
pregnant mice from day one to day fourteen 
of gestation caused the following changes 
in their female offspring at day zero, one 
month and two months after birth.

A-Morphological changes
1-The anogenital distance changes:
Just after birth, at day zero, there was a non 
significant increase in G2 and a significant 
increase (P<0.05) in G3 in the anogenital 
distance of female offspring when com-
pared with the control group G1.    At one 
month after birth, there was a highly sig-
nificant increase  P< 0.01  in both G2 and 
G3 in the anogenital distance in compari-
son with the  control G1. At two months 
after birth, there was a highly significant 
increase (P< 0.01 ) in both G2 and G3 in 
the anogenital distance in comparison with 
the control G1(Table1)(Figure1).
2-Weight changes
Just after birth, at day zero, there was no 
significant differencein G2 and G3 in the 
weight of female offspring when com-

pared with the control group G1. At one 
month after birth, there was a no signifi-
cant difference in both G2 and G3 in the 
weight in comparison with the control G1. 
At two months after birth, there was a no 
significant difference in both G2 and G3 in 
the weight in comparison with the control 
G1( Table 2) (Figure 2).
3-Ovarian weight changes
Just after birth, at day zero, there was no 
statistical significant differencein both G2 
and G3 in the ovarian weight of female 
offspring when compared with the control 
group G1. At one month after birth, there 
was a no significant difference in both G2 
and G3 in the ovarian weight in compar-
ison with the control G1. At two months 
after birth, there was a no significant dif-
ference in both G2 and G3 in the ovarian 
weight in comparison with the control G1( 
Table  3) (Figure  3).

B-Histological changes:
1- Number of follicles 
Just after birth, at day zero, the statistical 
analysisshowed no significant difference-
in both G2 and G3 in the number of fol-
licles of female offspring when compared 
with the control group G1.  At one month 
after birth,  there was a highly significant 
decrease(P<0.01) in both G2 and G3 in the 
number of follicles in comparison with the 
control G1.    At two months after birth, 
there was a no significant difference in 
both G2 and G3 in the number of follicles 
in comparison with the control G1( Table  
4) (Figure  4). 
2- Number of corpora lutea
 At one month after birth, there was a high-
ly significant decrease (P<0.01 ) in both 
G2 and G3 in  the number ofcorpora lutea 
of female offspring when compared with 
the control group G1.     At two months 
after birth,  there was a highly significant 
decrease(P<0.01 ) in both G2 and G3 in  
the number of corpora luteaof female off-
spring when compared with the control 
group G1( Table  5) (Figure  5). 
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3-Lumenal epithelium height of uter-
us
At age two months, there was a highly 
significant decrease (P< 0.01 ) in both 
G2 and G3 in the height of epithelial 
cell layerof the uterus of female off-
spring when compared with the control 
group G1( Table  6) (Figure  6). 
4-Diameter of follicles and corpora 
lutea of female offspring two months 
old 
There was a highly significant de-
crease (P< 0.01 ) in both G2 and G3 in  
the diameter of primordial follicles of 
female offspring when compared with 
the control group G1.     There was a 
highly significant decrease (P< 0.01 ) 
in both G2 and G3 in  the diameter of 
primary follicles of female offspring 
when compared with the control group 
G1.There was a highly significant de-
crease (P< 0.01 ) in both G2 and G3 in  
the diameter secondary of follicles of 
female offspring when compared with 
the control group G1.
There was a highly significant de-
crease (P< 0.01 ) in both G2 and G3 in  
the diameter of antral of  follicles of 
female offspring when compared with 
the control group G1. There was no 
significant difference in both G2 and 
G3 in the diameter of corpora lutea in 
comparison with the control G1( Table  
7) (Figure  7). 

C-Hormonal assay
At the age of two months, there was a 
highly significant decrease (P< 0.01 ) 
in both G2 and G3 in  estrogen level of 
female offspring when compared with 
the control group G1.     And, there was 
a highly significant decrease (P<0.01)  
in both G2 and G3 in  progesterone 
level of female offspring when com-
pared with the control group G1( Table  
8) (Figure  8). 

Table (1):Anogenital distance

Figure 1: Anogenital distance means ± SD. 
G1 control, G2 0.4mg/kgBW progesterone, 
G3 0.8mg/kgBW progesterone.
NS= no statistical significant difference.
*=Statistically significant difference 
(P<0.05).
 ** =Highly statistically significant difference 
(P< 0.01). 

Table( 2):Weight changes

Figure 2: Weight changes means ± SD. G1 
control, G2 0.4mg/kgBW progesterone, G3 
0.8mg/kgBW progesterone.
NS= no statistical significant difference.
*=Statistically significant difference 
(P<0.05).
** =Highly statistically significant differ-
ence(P< 0.01).
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Table (3):Ovarian weight changes

Figure (3): Ovarian weight changes means ± 
SD. G1 control, G2 0.4mg/kgBW progester-
one, G3 0.8mg/kgBW progesterone.
NS= no statistical significant difference.
*=Statistically significant difference 
(P<0.05).
**=Highly statistically significant difference 
(P< 0.01). 

Table (4) :number of follicles

Figure 4: Number of follicles means ± SD. 
G1 control, G2 0.4mg/kgBW progesterone, 
G3 0.8mg/kgBW progesterone.
NS= no statistical significant difference.
*=Statistically significant difference 
(P<0.05).
**=Highly statistically significant difference 
(P< 0.01). 

Table (5):Number ofcorpora lutea

Figure(5): Number of corpora lutea, means 
± SD. G1 control, G2 0.4mg/kgBW proges-
terone, G3 0.8mg/kgBW progesterone.
NS= no statistical significant difference.
*=Statistically significant difference 
(P<0.05).
** =Highly statistically significant difference 
(P< 0.01). 

Table (6):Lumenal epithelium height of uter-
us

Figure (6):Lumenal epithelium height of 
uterus
NS= no statistical significant difference.
*=Statistically significant difference 
(P<0.05).
** =Highly statistically significant difference 
(P< 0.01).
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Table (7): Changes in the diameter offollicles

Figure(7): Changes in the diameter offollicles 
means ± SD. G1 control, G2 0.4mg/kgBW 
progesterone, G3 0.8mg/kgBW progesterone.
NS= no statistical significant difference.
 *=Statistically significant difference (P<0.05).
 ** =Highly statistically significant difference 
(P< 0.01).

Table (8): Changes in hormonal levels (pro-
gesterone and estrogen)

Figure (8): Changes in hormonal levels (pro-
gesterone and estrogen) means ± SD. G1 
control, G2 0.4mg/kgBW progesterone, G3 
0.8mg/kgBW progesterone.

Figure (9): Paraffin sections of 2 month old 
female offspring, showing measurements for 
morphometry. a: ovary, control, X 40. b: ova-
ry, progesterone 0.4mg/ kg BW, X 40. c: uter-
ine tube, progesterone 0.8mg/kg BW, X 100. 
d: uterine tube, control, X 40.

Discussion:
   Environmental and pharmaceutical com-
pounds differentially impact the organs indi-
vidually and/or the system in its entirety in a 
time- and dose-dependent way(16). The age 
of an animal at the time of exposure to an 
endocrine disruptor has considerable impor-
tance in termining the extent of detrimental 
effects detected in the adult, because age is 
inversely related to the magnitude of effects 
on development and organization of aspe-
cific tissue(17),(18). We used the anogenital 
distance to detect the virilizing effect of pro-
gesterone on female offspring when the drug 
was given to their mothers during pregnancy.
Our results proved the virilizing effect of 
progesterone by showing that when the drug 
was given at 0.8mg/kg BW there was a sig-
nificant increase in the anogenital distance 
at zero day, and when given at 0.4mg/kgBW 
and at 0.8mg/kgBW there was a highly signif-
icant increase in the anogenital distance one 
month and two months after birth. 
Progesterone has been shown to inhibit 5 
α-reductase, another important enzyme in 
steroid hormone metabolism ( 19).
      



Inhibition of 5α-reductase resulted  in de-
creased conversion of testosterone to DHT, 
leading to increased testosterone (20), which 
caused masculinization of the internal and 
external genitalia.(21)
An analysis of the human reports and compa-
rable experimental data suggest that the fetal 
effects of these agents are not analogous to 
their effects on the end organs in the postna-
tal animal. . In a second study that 
      Our results showed  no significant differ-
ence in weight of female offspring in both G2 
and G3 at zero, one month and two months 
when compared with the control group G1, 
nor was there change in weights of ovaries 
in treated groups. In human and mice, cho-
lesterol and steroid transfer was shown to 
affect correct regulation of fetal growth and 
development(22),(23) and mouse fetuses 
were shown to be dependent on transfer of 
maternal cholesterol throughout gestation for 
normal development, much more than the 
human(24 )(25).
Concerning the number of ovarian follicles, 
we found  no significant difference in pro-
gesterone group at day zero but at one month 
there was a highly significant decrease (P< 
0.01 ) in both G2 and G3 in comparison with 
the control G1.
It has recently been revealed that a fe-
male-specific molecular program was in 
progress in embryonic female gonads as 
early as E11.5 (26).The ovary was relative-
ly insensitive to gonadotropins during the 
first week of postnatal life and maintenance 
of follicular growth depended on continuous 
exposure to gonadotropin (27).
Two months after birth, there was a no sig-
nificant difference in both G2 and G3 in the 
number of follicles in comparison with the 
control G1. In support for this proposal re-
cent reports have suggested  that progester-
one might play a role in the ovulatory process 
by regulating ovarian  proteolytic  enzymes 
involved in the digestion of the collagenous 
connective tissue of the follicular wall there-
by resulting in follicular rupture and release 
of the oocyte (28).
 Our results showed that the number of  CL 

were highly significantly decreased (P˂0.01) 
after the administration of 0.4mg/ kg.B.wt/
day or double dose of progesterone at age 
one or two months. 
CL is a transitory ovarian structure that aris-
es from the ovulated follicle, and its main 
function being the secretion of progesterone, 
which is needed for blastocyst implantation 
and pregnancy maintenance (29). Inappro-
priate exposure of the female reproductive 
tract to steroids during developmentally crit-
ical periods can disrupt the organizational 
events necessary for growth and differentia-
tion, leading to altered adult phenotypes, and 
decrease reproductive efficiency (30),(31).
At age two months, there was a highly sig-
nificant decrease (P< 0.01 ) in both G2 and 
G3 in  the height of epithelial cell layer of 
the uterus of female offspring when com-
pared with the control group G1, together 
with a highly significant decrease (P< 0.01 ) 
in both G2 and G3 in Estrogene level of fe-
male offspring when compared with the con-
trol group G1, as shown by our results. The 
decrease of estrogen level might be the cause 
for the change in the morphology of epithe-
lial cell layer, since it has been found that es-
trogen strongly increased proliferative activ-
ity in uterine tissues (32), (33) and changed 
the type of luminal and glandular epithelia 
and the morphology of epithelial cells (34).
There was a highly significant decrease (P< 
0.01 ) in both G2 and G3 in  the diameter 
of primordial, primary and secondary antral 
follicles of female offspring when compared 
with the control group G1. The cause for this 
change in diameter may be due to the role 
played by progesterone on signal transduc-
tion pathway (35 ).
 The endometrium is the site of embryo im-
plantation and its         preparation for embryo 
reception is dependent on the estrogen and 
progesterone. These hormones cause some 
molecular and cellular events during uterine 
receptivity and the balance between them is 
important for cyclical changes of endometri-
um (36).
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There was a highly significant decrease (P< 
0.01 ) in both G2 and G3 in  the diameter of 
primordial, primary, secondary antral folli-
cles of female offspring when compared with 
the control group G1.
 progesterone can play a role in signal trans-
duction pathways (37). 
Our results showed a highly significant de-
crease (P< 0.01 ) in both G2 and G3 in es-
trogen levels of female offspring when 
compared with the control group G1. This 
decrease in estrogen level may be due to the 
decrease in follicles size shown in our re-
sults, and since a direct relationship between 
follicle size and the concentration of estradi-
ol has already been found (38).
Our results showed a highly significant de-
crease (P< 0.01 ) in both G2 and G3 in  pro-
gesterone level in female offspring when 
compared with the control group G1.
This may be due to the decrease in number of 
corpora lutea shown in our results, since the 
development of the corpus luteum was ac-
companied by an increase in the level of the 
steroidogenic enzyme P450scc that convert-
ed cholesterol to pregnenolone which was in 
turn converted to progesterone(39 ).
Conclusion: The results showed high-
er doses of progesterone for long period in 
pregnancy can  impact  some reproductive 
parameters of female offspring  mice.d as a 
transcription
References:
1.  The National Toxicology Program an-
nounces the release of the 10th Report on Car-
cinogens.http://ntp.niehs.nih.gov/go/35330
2. González R. Prenatal administration of 
progesterone for preventing preterm birth in 
women considered at risk of preterm birth: 
RHL commentary (last revised: 1 December 
2009). The WHO Reproductive Health Li-
brary; Geneva: World Health Organization.
3. Schardein, J. L. Congenital abnormalities 
and hormones during pregnancy: A clinical 
review. Teratology.1980; 22: 251–270. 
4.GoldmanA S, Bongiovanni A B. Induced 
genital anomalies[Internet].  article first pub-
lished online: 22 DEC 2006.

DOI: 10.1111/j.1749-6632.1967.tb14686.x
5. Goldman, A S, Bongiovanni A M. Induced 
genital anomalies. Annals of the New York 
Academy of Sciences.1967;142: 755–767. 
6.Ambani D S,Oberfield SE, Smithwick EM, 
et al. Diagnosisat and treatment. In:  Gentic 
disorders and the fetus. Wiley, 1977 p231.
Environ Health Perspect. 2004 Nov; 112(15): 
1570–1576
7.Pierik F H , Burdorf A, Deddens JA, et 
al. Maternal and Paternal Risk Factors for 
Cryptorchidism and Hypospadias: A Case–
Control Study in Newborn Boysvolume 113 
on page A296. Published online 2004 Sep-
tember 3. doi:10.1289/ehp.7243PMCID: 
PMC1247623
8.The Jackson Laboratory Ask the Vet Jax-
®Notes Issue 501, Spring 2006.
9.Golub Mari S., Kaufman Farla L, Camp-
bell Marlissa A, Li Ling –Hong ,Evidence on 
the development and reproductive toxicity of 
progesterone. DRAFT, August 2004 Repro-
ductive and Cancer Hazard Assessment Sec-
tion Office of Environmental Health Hazard 
Assessment
California Environmental Protection Agency
10. Cooper RL, Goldman JM, Vandenbergh 
JG, et al. Monitoring of estrouscyclicity in 
the laboratory rodent by vaginal lavage. In: 
Chapin RE and Heindel JJ editors. 2ededi-
tion.New York: Academic . 1993.Pp 45–56.
11.   Benson HJ , Talaro KB. Organ sys-
tem. In: Bensou HG and Talaro KB. Editors. 
Human   Anatomy. Time Mirror Company; 
1996.Pp.9-18.
12.Bancroft JD and Stevens A. Tissue pro-
cessing. In: Theory and practice of histology 
techniques. Bancroft JD. Editor.2nd edition. 
Edinburgh: Churchill Livingstone; 1982.
Pp.41-60.
13. Paredes A,, RomeroC, DissenG A,et 
al.TrkB receptors are required for follicular 
growth and oocyte survival in the mamma-
lian ovary,Developmental Biology. 2004; 
267:430–449. PubMed: 15013804. 
14.Peters H. The development of the mouse 
ovary from birth to maturity.ActaEndocrino-
logica.1969;62:98–116. [PubMed: 5394354]



15.Humason GL. Animals Tissue Tech-
niques.London: The Johns Hopkins Univer-
sities; 1997.Pp.361-378.
16. Davis B J, Travlos G, Mshanec T, et al. 
Reproductive endocrinology and toxicologi-
cal pathology over the life span of the female 
Rodent,Toxi. Patho.2001; vol 29, no 1, pp 
77–83, 
17.Gray AC., Bazer F W, Spencer T E. Effects 
of Neonatal Progestin Exposure on Female 
Reproductive Tract  Structureand Function 
in the Adult Ewe.Biology of  Reproduction 
2001; 64, 797–804. 
18.Richards J. Hormonal control of gene ex-
pression in the ovary. Endocr.rev (1994);  15: 
725 –751.
19 .Thiele S,Hoppe U, Paul- MatinHolterhus 
P-M,et al.  “Isoenzyme type 1 of 5alpha-re-
ductase is abundantly transcribed in normal 
human genital skin fibroblasts and may play 
an important role in masculinization of 5al-
pha-reductase type 2 deficient males”. Eur. J. 
Endocrinol.2005June;  152 (6): 875–80. 
20. Andersson S .”Steroidogenic enzymes in 
skin”. Eur J Dermatol(2001)  November; (4): 
293–5. PMID 11399532.
21. Ikeda Y, Esaki M ,Tanaka H. Effects of 
gestational diethylstilbestrol treatment on 
male and female gonads during early embry-
onic development. Endocrinology. 2008 Au-
gust; 149(8): 3970–3979.
22.Geyter C, De Geyter M, Steimann S, et 
al. Comparative birth weights of singletons 
born after assisted reproduction and natural 
conception in previously infertile women
Hum Reprod. 2006; 21(3):705–712. 
23. Raunig JM .Assisted Reproduction Tech-
nologies Alter Steroid Delivery to the Mouse 
Fetus During Pregnancy
J Steroid BiochemMol Biol. 2011 August ; 
126(1-2): 26–34. 
24.Laura A. Woollett. Where Does Fetal and 
Embryonic Cholesterol Originate and What 
Does It Do.Annual Review of Nutrition?
2008;Vol. 28: 97-114 ).
25.Herz J, Farese RV. The LDL receptor 
gene family, apolipoprotein B and cholester-
ol in embryonicdevelopment. J Nutrit. 1999; 
129:473S–475S. PubMed10064312:

26 .Nef S, Schaad O, Stallings NR et al. Gene 
expression during sex determination reveals 
a robust female genetic program at the onset 
of ovarian development. DevBiol(2005); 287 
(2)361–377.
27.Richards J .Hormonal control of gene ex-
pression in the ovary.28
Endocr Rev.1994; 15: 725 –751.
28.WenjingZheng, Hua Zhang, NagarajuG-
orre, , et al.Two classes of ovarian primordi-
al follicles exhibit distinct developmental dy-
namics and physiological functions.Human 
Molecular Genetics.2014;Volume 23, Issue 
4, Pages 920-928. 
29.Wilson JG. Reproductive capacity of adult 
female rats treated prepuberallywith estro-
genic hormone. Anat Rec 1943; 86:341–359.
30.Gray CA,Taylor KM, Ramsey WS, et al. 
Endometrial glands in the ovine uterus are 
required forpre-implantation conceptus sur-
vival and growth. BiolReprod 2000;62(suppl 
1):389 (abstract).
31.Formby B, Wiley TS. Progesterone inhib-
its growth and induces apoptosis in breast-
cancer cells: Inverse effects on Bcl-2 and 
p53. Ann Clin Lab Sci 1998;28:360-369.
32.Silverberg   SG. Problems in the differ-
ential diagnosis of endometrial hyperplasia 
and carcinoma. Modern Pathology J. 2000; 
13:309–327.
33.Schumacher M, Coirini H, Robert F,et al 
Genomic and membrane actions of proges-
terone: implications for reproductive physi-
ology and behavior. Behav Brain Res(1999).  
105: 37-52.
34.Zhu Y,Bond J ,Thomas P. Identification 
,classification, and partial charcterizationof 
gens in humans and other vertebrates ho-
mologous to fish membrane progestin re-
ceptor .ProcNatlAcadSci USA (2003a) 100: 
223742. 
35.Zhang Z, Laping J, Glasser S, et al. Medi-
ators of estradiol-stimulated mitosis in the rat 
uterine luminal epithelium. Endocrinology J 
.1998; 139: 961–966
36. Schwarzenbach H, Manna PR, 
StoccoDM,et al. Stimulatory effect of 

IJEIR 
ISSN: 2616-6984

   
  I

ra
qi

 Jo
ur

na
l O

f E
m

br
yo

s a
nd

 In
fe

rti
lit

y 
R

es
ea

rc
he

s V
ol

.(8
) I

ss
ue

 (2
) (

20
18

)

58 



     Iraqi Journal O
f Em

bryos and Infertility R
esearches Vol.(8) Issue (2) (2018)

59  

IJEIR 
ISSN: 2616-6984

progesterone on the expression of ste-
roidogenic acute regulatory protein in MA-
10 Leydig cells. Biol Reprod.2003; 68: 
1054-63.
 37.Hiroy S, Takeyuki T, Kazuumi  S. G Glu-
cocorticoid  ROS to induce Oxidative Injury 
in the Hippocampus ,Leading to Impairment 
of Congnitive Function of Rats .Cli .Bio .Nu-
trJ .2010,47(3);224-232.
38. Baker T .Oogenesis and ovarian develop-
ment. In:Balin H, Glasser S (eds).  Reproduc-
tive. Biology, Amsterdam: ExcerptaMedica;
. 1972 pp 17– 45
39. MonteD , De wettiF ,.Hum D W, et al.
Regulation of the Human P450scc Gene 
by Steroidogenic Factor.doi: 10.1074/
jbc.273.8.4585 February 20, 1998 .J Biol 
Chemist. 273, 4585-4591.


