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Abstract  

  The present study, Effect of -endorphin and FSH on pre-pubertal ovarian follicular 

development was studied. Fifteen days old female rats’ administration (ip) of β-endorphin (β-EP) 

(0.5µg β-EP/day/rat) for 7days and appropriate controls were maintained. There was also body 

weight and organs development as shown by a significantly lower in body weight and relative 

weight of the ovary in rats treated with the dosage of β-EP compared to treatment controls. In the 

ovary treatment of FSH (10 IU FSH/day/rat) the ovarian induced development of follicles as 

shown by the pre-ovulatory follicle. In addition, there was a significant increase in the body and 

the ovary weights compared to initial and treatment controls. However, simultaneous 

administration of similar dosage of FSH and β-EP (0.5µg/day/rat)did not induce ovarian as 

shown by the absence of pre-ovulatory follicles in the ovary and significantly lower weight of 

the body and the ovary and the mean number of primordial, primary, pre-antral and antral 

follicles compared to those of FSH-treated rats. Moreover, Inhibitory effect of β-EP on follicular 

development despite FSH implies its effect, in case of inhibits ovary as will as FSH-induced 

ovarian follicular. The results indicate that, effect of β-EP on pre-pubertal ovarian follicular 

development. However, it causes increased loss of follicles by atresia.  
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Introduction    

Stress can disturb the normal physical and mental health of an individual. It affects many 

of the body’s systems. Role of HPA axis hormone in reproductive stress response is well 

documented in vertebrates. Since reproductive process is controlled by the hypothalamo- 

pituitary- gonadal (HPG) axis, interference anywhere in this axis leads to altered reproductive 

functions. It is known that there is an activation of the hypothalamo-pituitary-adrenal (HPA) axis 

under stressful conditions in mammals (Harbuz and Lightman, 1992; Coplan et al., 1996; Stout 

et al., 2000). It is also reported that hormones of higher centers (CRF/ACTH) (Rivier et al., 

1986; Petraglia et al., 1987; Williams et al., 1990; Phogat et al., 1999; Viveros and Liptrap, 

2000) as well as those of lower centers (corticosteroids) (Liptrap, 1993; Tilbrook et al., 2000) of 

this axis adversely affect gonadal functions in mammals.  



INTERNATIONAL JOURNAL OF ADVANCED SCIENTIFIC RESEARCH AND TECHNOLOGY                                          

ISSUE 2, VOLUME 3 (JUNE- 2012)                                                                                                                ISSN: 2249-9954 

  Page 427 
 

In recent years, factors other than HPA axis hormone viz. endorphins, enkaphalins and 

dynorphins (Drolet et al., 2001) and argentine vasopressin (De Goeij et al., 1992; Ma et al., 

1997) have been implicated in reproductive stress response. Of these factors, release of β-

endorphin in response to stress has been shown in representatives of different groups of 

vertebrates including humans (Arends et al., 1999; Herbert, 1995; Mosconi et al., 1994; 

Nakagawasai et al., 1999; Olson et al., 1992). To date four groups of endorphins viz. alpha, beta, 

gamma and sigma have been identified.  

Endogenous opioid peptides have a widespread distribution in both the central nervous 

system and peripheral tissue, including the male and female reproductive organs (Lim et al., 

1983). Influence of β-EP on reproduction has been elucidated by studies on exogenous 

administration of β-EP. Opioid may affect ovarian function both directly and indirectly. As 

regards indirect effect, for instance, administration of β- endorphin modulates GnRH (Faletti et 

al., 1999) and pituitary LH secretion (Leadem and kalar, 1985; Gregoraszczuk and Slomczynska, 

1998; Kaminski et al., 2000), decreases LH and FSH levels in lactating (Taya and Sasamoto, 

1989). On the other hand there are reports showing direct effects, for instance, β-endorphin 

influences steroidogenesis in human granulosa cells, rat luteal cells and bovine luteal cells by 

autocrine and / or paracrine effects in the ovary (Facchinetti et al., 1986; Varsano et al., 1990; 

Kato et al., 1993; Gregoraszuk and Slomczynska, 1998; Martinez et al., 1999).  

Earlier studies also reveal that β-endorphin affects ovarian follicular development. For 

instance, stress induced by foot shock (2 mA) delivered at 10 min. intervals for 3 hr during 

period of pre-ovulatory LH surge in adult rats caused inhibition of ovulation, which was 

mediated by endogenous opioids (Hulse et al., 1983). It was reported that β-endorphin has a role 

in the ovarian feedback regulation of gonadotropin secretion (Hwang and Kyu Sung, 1984). -

endorphin reduced the number of oocytes ovulated in hCG-treated immature rat (Faletti et al., 

1997).  

β-endorphin inhibited in dose dependent manner, the spontaneous germinal vesicle 

breakdown in oocytes obtained from 25-days old rats (Wai-Sum, 1990). Kaminski et al., (2004) 

showed three major types of opioid receptors which were responsible for the regulation of 

porcine granulosa cell steroidogenesis. β-endorphin has less significant effect in human ovary 

when compared to sheep, rat or mouse (Laatikainen et al., 1986; Reis et al., 2004). 
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Though, earlier studies have shown influence of -endorphin on the ovarian activity, 

there are no detailed studies on influence of -endorphin on follicular development, especially 

follicular development in pre-pubertal animals. Since, -endorphin is released in response to 

stress, and stress is experienced at all ages, it is imperative to understand effects of -endorphin 

on follicular development in young animals, as follicular compliment at puberty has bearing on 

adult reproduction.The present study was designed to address the question whether -endorphin 

interferes with FSH induced follicular development in the pre-pubertal rat.  

Materials and Methods  

Animals and their maintenance:  

 

Wistar albino rats bred and maintained by the central animal facility of University of 

Mysore were used. The rats were maintained in polypropylene cages containing a bed of paddy 

husk and had free access to food and water throughout the day. The food was standard rat chow 

pallets of which nutritional contents were according to recommended standard diet for albino 

rats. The tap water was provided in clean glass bottles. The rats were maintained in 12:12 light 

and dark photoperiod (light on 7 am to 7 pm). Animal care, treatment and anesthesia were 

according to the guidelines of the committee for purpose of control and supervision of 

experiments on animals (CPCSEA). All experiment protocols were approved by the institutional 

animal ethics committee (IACE) of University of Mysore.  

Experimental Protocol:  

In this experiment treatment from post-natal day (PND) 15 to 21 were used.  Rats were 

divided into five groups and each group consisted of five rats. The first group was the initial control, 

and the rats of this group were sacrificed on day 1 of the experiment i.e. post-natal day 15. Each rat 

in second (treatment control) group received administration of the vehicle (0.1 ml saline/rat/day) for 

7 days. Each rat in third group received (0.5 µg -EP/day) (Sigma Chemical, St. Louis, MO)/ 0.1 ml 

saline. Each rat in the fourth group received 0.5µg β-EP/0.1 ml saline/day combine with 10 IU 

FSH/0.1 ml saline/day, whereas each rat in fifth group received (10 IU FSH/0.1 ml saline/day 

(FSH) Manufactured in India by:  Bharat serum and vaccines limited), respectively. All the 

injections (ip) were given daily for 7 days. The rats were autopsied 24 h after the last injection. At 

autopsy, weight of the body, the ovary, the fallopian tube and the uterus were recorded and later 

converted into relative weight [weight (mg)/100g/body weight] of each organ. The right ovary was 
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fixed in Bouin’s fixative for histological studies respectively. The blood sample was collected, and 

serum was separated and stored -20˚C until 17β-estradiol concentration was determined.  

Histology and follicle counts:    

The ovaries fixed in Bouin’s fluid were processed according to the standard histological 

method and 5µm thick serial paraffin sections were cut and stained with hematoxylin and eosin. 

Different categories of follicles were identified and classified according to Pederson and Peters 

(1968). The primordial follicles from every 4
th

 section and primary follicles (type 3a) from every 

6
th
 section were counted. A different counting procedure was followed for advanced primary 

follicles (type 3b) and pre-antral and antral follicles. Each section of the ovary was observed and 

only the follicles showing full size oocyte was included in counts of respective category and care 

was taken not to repeat the counting of the same follicle more than once.  

Follicular atresia: 

Atreatic follicles were identified following morphological criteria described by Greenwald 

and Roy (1994) in hematoxylin- eosin stained serial sections the ovary. The earliest sign of atresia 

was presence of 5% pyknotic granulosa cells in the largest cross section of the follicle.  

Estimation of serum concentration of 17β-estradiol:   

The 17β-estradiol concentration was determined by enzyme linked immuno sorbant assay 

(ELISA) using the kit purchased from DRG Instruments GmbH, Germany and DRG International 

Inc., USA. The 17β-estradiol was extracted from the serum collected at autopsy and stored at -20˚C, 

following the procedure of the manufactured.  

Statistical analysis:   

The mean values of each parameter were computed using data on a minimum of five 

animals in each group and expressed as mean ± SE. the mean values were compared by one way 

analysis of variance followed by Duncan’s multiple range test and judged significant if P<0.05. All 

statistical analysis was carried out using SPSS 11.5.  

Results 

Weight of the body and organs:  

Mean body weight and percentage gain in body weight of the rats in β-endorphin group were 

significantly lower compared to controls (fig.a), whereas in β-endorphin combine with FSH and 

FSH group were significantly higher than those of treatment controls. Relative weight of the 

ovary, the uterus and fallopian tube in β-endorphin group were significantly lower compared to 
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controls (fig.b), whereas in β-endorphin combine with FSH and FSH group were significantly 

higher than those of treatment controls (Table1).  

Table.1:Effect of β-endorphin and FSH on body weight, reproductive organs and serum 

estrogen levels in pre-pubertal rats 

 

Note.  Mean values in each column were compared by one way ANOVA followed by Duncan’s multiple tests. Mean 

values with same superscript letters are not significantly different, whereas those with different superscript letters are 

significantly (P<0.05) different. All values are mean ±SE; 

df= degree of freedom. 

 
Fig. a: Vertical bars showing percentage gain in body weight of rats in different groups; ANOVA was conducted 

after transforming the values using arc sine transformation; of rats in different groups. Groups with    same 

superscript letters are not significantly different, whereas those with different superscript letters are significantly 
(P<0.05) different. Lines above the bars indicate standard error (SE). 

Groups and 

Treatment 

Body 

weight (g) 

% gain in body 

weight 

compared to 
initial body 

weight 

Weight (mg) per 100g body weight 

Ovary Uterus Fallopian tube 

1. Initial controls - - 33.50±2.95a 40.92±3.28a 23.44±1.43a 32.06±0.70a 

2. Treatment 

controls 

27.5±1.65a 102.86±6.53a 62.66±3.87b 78.58±3.17b 52.40±1.37 b 29.14±0.20b 

3. Rat treated with 

0.5µg β-endorphin 

20.98±0.68b 77.04±7.81b 50.82±3.66c 59.48±2.79c 36.94±2.78c 15.88±0.10c 

4.  β-endorphin + 

FSH 

26.38±0.75b,

c 

121.46±8.96c 109.38±2.75
d 

133.64±5.65
d 

72.46±2.70d 25.28±0.28d 

5. FSH 33.06±1.37c 158.62±3.73d 122.52±2.74
e 

149.62±5.49
e 

89.38±2.54e 27.56±0.20e 

АNОVA F-Value 

df=(4,20) 

178.348 

P<0.001 

89.066 

P<0.001 

143.472 

P<0.001 

122.482 

P<0.001 

138.043 

P<0.001 

284.932 

P<0.001 
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Fig. b: Vertical bars showing mean relative weights of the ovary, the uterus and the oviduct of rats in different 

groups; ANOVA was conducted after transforming the values using arc sine transformation; of rats in different 

groups. Groups with same superscript letters are not significantly different, whereas those with different superscript 

letters are significantly (P<0.05) different. Lines above the bars indicate standard error (SE). 

 

Histology of the ovary and follicle counts: 

On PND 15 Primordial (type 2), primary follicles (both type 3a and 3b), pre-antral follicles 

i.e. type 4, 5a and 5b, and early antral follicles (type 6) were present in the ovaries of initial control 

(fig.1). On PND 21 Primordial follicles, primary follicles (both type 3a and 3b), pre-antral follicles 

i.e. type 4, 5a and 5b, early antral follicles (type 6) and antral follicles (type 7) were present in the 

ovaries of control and treatment groups (fig.2), whereas pre-ovulatory follicles and Corpora lutea 

(CL) were found in FSH-treated rats group on PND 21 (fig.3). Mean number of Primordial (type 2), 

primary follicles (both type 3a and 3b), pre-antral follicles i.e. type 4, 5a and 5b, early antral 

follicles (type 6) and antral follicles (type 7) was significantly lower in β-endorphin group 

compared to those of controls and β-endorphin with FSH group (Table2).  There was no significant 

difference in the mean number of Primordial (type 2), primary follicles (both type 3a and 3b), pre-

antral follicles i.e. type 4, 5a and 5b, early antral follicles (type 6) and antral follicles (type 7) 

between controls; FSH-treated rats group on PND 21 (Table2). 
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Figs. 1–5: Cross-sections of the ovary of Wister albino rats showing follicles in different stages of development. 

Healthy & Atretic, Χ 200 . Note the presence of pre-ovulatory    follicle (PO) and corpus lutea (CL) (a portion focused) 

in FSH-treated rat (Fig. 4&5), whereas the presence of primary (PR), small & large pre-antral (SP, LP) and antral (AF), 

large antral (LA) follicles in treatment control (fig.1), β-endorphin + FSH -treated rat (fig.3) and primary (PR), small & 

large and antral (AF), large antral (LA) follicles in β-endorphin treated rat (fig.2). 

Table.2 Effect of -endorphin on FSH induced ovarian follicular development in pre-

pubertal rats 

 

 
Note.  Mean values in each column were compared by one way ANOVA followed by Duncan’s multiple tests. Mean values 

with same superscript letters are not significantly different, whereas those with different superscript letters are significantly 

(P<0.05) different. All values are mean ±SE; df= degree of freedom. 

 

Groups and treatment                                                                 Mean number of healthy follicles per ovary/stage ± SE 

Types of 

Follicles 

Primordial 

follicles 
Primary follicles Pre-antral follicles Antral follicles 

Pre- 

ovulatory 
Corpora 

lutea (CL) 
Stages (T2) (3a) (3b) (4) (5a) (5b) (6) (7) (8) 

 

1. Initial 

controls 

 

4230.2±10.0
a
 

 

166.8±3.0
a
 

 

297.8±3.97
a
 

 

19.6±0.92
a
 

 

6.2±0.48
a
 

 

6.8±0.37
a
 

 

4.8±0.37
a
 

 

- 

 

- 

 

- 

2. Treatment 

controls 
327.8±7.11

b
 

780.6±8.42
b
 

1879.8±7.76
b
 

475.0±5.89
b
 

237.4±3.44
b
 

114.0±3.0
b
 

19.2±0.8
b
 11.8±0.58

a
 - - 

3. β-

endorphin 
258.8±6.26

c
 647.4±3.70

c
 1690.0±5.06

c
 367.6±5.92

c
 155.6±2.99

c
 59.8±3.0

c
 13.6±0.60

c
 8.6±0.92

b
 - - 

4. β-

endorphin 

+FSH 

293.8±4.44
c
 

710.2±11.7
d
 

1823.6±9.51
d
 

418.0±7.09
d
 

201.6±4.17
d
 

82.0±1.14
d
 

16.8±0.58
d
 10.0±0.3

bc
 - - 

5. FSH-

treated rats 
317.0±3.37

d
 746.6±9.09

e
 1876.4±7.50

d
 

431.6±1.63
d
 

218.2±1.59
e
 

102.8±4.7
e
 

22.0±0.7
 e
 11.6±0.81

c
 5.2±1.48

a
 3.4±1.14

a
 

 

ANOVA F- 

value 

(df=4,20) 

 

69755.71 

P<0.001 

 

1016.78 

P<0.001 

 

9370.55 

P<0.001 

 

1374.31 

P<0.001 

 

1056.69 

P<0.001 

 

210.87 

P<0.001 

 

55.11 

P<0.001 

 

77.05 

P<0.001 

 

61.45 

P<0.001 

 

44.46 

P<0.001 
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Follicular atresia:  

Mean number of atreatic Primordial follicles (type 2), primary follicles (both type 3a and 

3b), pre-antral follicles i.e. type 4, 5a and 5b, early antral follicles (type 6) and antral follicles (type 

7) was significantly higher in β-endorphin group compared to those of controls and β-endorphin 

with FSH group (Table3). There was no significant difference in the mean number of atreatic 

Primordial follicles (type 2), primary follicles (both type 3a and 3b), pre-antral follicles i.e. type 4, 

5a and 5b, early antral follicles (type 6) and antral follicles (type 7) between controls; FSH-treated 

rats group on PND 21 (Table3). 

Table.3 

Effect of -endorphin on FSH induced ovarian follicular atresia 

 

 
Groups and Treatment                                            Mean number of atreitic follicles per ovary/stage ±SE 

Types of Follicles Primary follicles Pre-antral follicles Antral follicles Pre-

ovulatory 

Stages (3a) (3b) (4) (5a) (5b) (6) (7) (8) 

 

1. Initial controls 

 

19.40±0.74a 

 

45.60±1.98a 

 

7.40±1.20a 

 

2.8±0.37a 

 

4.2±0.86a 

 

3.2±0.37a 

 

- 

 

- 

2. Treatment controls 289.60±2.50b 622.80±2.39b 25.20±1.85b 15.60±0.81b 6.40±0.50b 4.8±0.37b 3.8±0.37a - 

3. Rats treated with  

0.5µg β-endorphin 

310.40±2.13c 654.00±3.0c 51.80±2.24b 33.00±0.70c 17.00±0.89c 6.8±0.37b 5.6±0.40b - 

4. β-endorphin+10 

IU FSH-treated rats 

304.60±2.44c 634.20±2.41d 40.40±2.82c 24.20±1.15c 13.40±0.67d 5.6±0.24b 4.4±0.50b - 

5. FSH-treated rats 290.20±1.52b 628.00±4.27d 26.20±0.58d 22.20±0.66d 10.60±0.67e 4.6±0.24c 2.4±0.24c 2.4±0.24a 

 

ANOVA F- value 

(df=4,20) 

 

3984.60 

P<0.001 

 

8118.50 

P<0.001 

 

77.53 

P<0.001 

 

205.24 

P<0.001 

 

49.17 

P<0.001 

 

16.29 

P<0.001 

 

37.16 

P<0.001 

 

96.0 

P<0.001 

 

Note.  Mean values in each column were compared by one way ANOVA followed by Duncan’s multiple tests. Mean values 

with same superscript letters are not significantly different, whereas those with different superscript letters are significantly 

(P<0.05) different. All values are mean ±SE; df= degree of freedom. 

 

Serum 17β-estradiol levels: 

Mean of 17β-estradiol level was significantly lower in β-endorphin group on PND 21 

compared to controls and β-endorphin plus FSH group, whereas they did not differ on FSH-

treated group on PND 21 compared to controls (fig.c). Mean of 17β-estradiol level was 

significantly higher in initial control group on PND 15 than those of treatment groups (Table1).     
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Fig. c:  Vertical bars showing the mean serum levels of 17β-estradiol (E2) of female rats, in different groups; 

ANOVA was conducted after transforming the values using arc sine transformation; of rats in different groups. 
Groups with same superscript letters are not significantly different, whereas those with different superscript 

letters are significantly (P<0.05) different. Lines above the bars indicate standard error (SE). 

 

Discussion   

In the present study mean body weight and percentage gain in body weight of the rats in 

β-EP group were significantly lower compared to controls PND 21, whereas in β-EP combine 

with FSH and FSH group were significantly higher than those of treatment controls. Relative 

weight of the ovary, the uterus and fallopian tube in β-EP group were significantly lower 

compared to controls, whereas in β-EP combine with FSH and FSH group were significantly 

higher than those of treatment controls. Likewise, serum 17β-estradiol level was significantly 

lower in β-EP group on PND 21 compared to controls, whereas they did not differ on another 

groups on PND 21 compared to controls. 

 Similarly there was a significantly lower in mean number of healthy follicles in β-EP 

group compared to those of controls and β-EP combined with FSH. The pre-ovulatory follicle 

and corpora lutea were present in the immature rat ovary of FSH-treated rats compared to those 
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of treatment groups. There was no significant difference in the mean number of follicles between 

treatment controls; FSH-treated rats group on PND 21 and significant higher in the mean number 

of ateatic follicles in β-EP group compared to those of controls and β-EP with FSH group. There 

was no significant difference in the mean number of atreatic follicles between controls; FSH-

treated rats group on PND 21. These results indicate that β-EP effect results in loss of follicles 

due to atresia. Results of one way ANOVA also support this view, as F-values were significant 

of treatment for these parameters. The results of the present study in general are in agreement 

with other reports in animal mammals.   

Stress elicits varieties of physiological and behavioral responses in animals (Greenberg 

and Wingfield, 1987; Guillette et al., 1995; Herbert, 1995; Mosconi et al., 1994; Pankhurst and 

Van Der Kraak, 1997; Paolucci et al., 1990; Tilbrook et al., 2000). β-EP is released in response 

to stress in the mouse (Nakagawasai et al., 1999), and human (Vongsavan et al.,1990). Presence 

of β-EP has been immunocytochemically demonstrated in the ovary of the human (Aleem et al., 

1986) under normal conditions. These studies indicate a role for β-EP in ovarian physiology 

under normal and stressful conditions in vertebrates. The fact that β-EP mediates reproductive 

stress response is supported, on the one hand by studies on reproductive effects of exogenously 

administered β-EP and on the other, by studies on effect of opioid antagonists in animals 

exposed to stressors. These studies indicate a role for β-EP in ovarian physiology under normal 

and stressful conditions in vertebrates. The fact that β-EP mediates reproductive stress response 

is supported, on the one hand by studies on reproductive effects of exogenously administered β-

EP and on the other, by studies on effect of opioid antagonists in animals exposed to stressors. 

For instance, β-EP suppressed in vitro steroidogenic activity in mammals (Chandrashekar and 

Bartke, 1992; Gregoraszczuk and Slomczynska, 1998; Kant and Saxena, 1995; Knotts and Glass, 

1988). Further, β-EP impaired sexual behavior in rats (Gorzalka et al., 1997; Van Furth et al., 

1995), and caused decrease in number of ova ovulated in gonadotropin- treated immature rats 

(Faletti et al., 1997). Likewise, decreases in gonadotropin levels (Laxmi and Vijayan, 1998; 

Leadem and Kalra, 1985; Taya and Sasamoto, 1989) and inhibition of GnRH release were 

observed in rats following treatment with β-EP. On the other hand, stress-induced decreases in 

plasma levels of androgen in rat (Kostic et al., 1997) and gonadotropin levels in rats (Briski et 

al., 1984) and wild baboon (Sapolsky and Krey, 1988) were reversed by treatment with opioid 

antagonists, naloxone, or naltrexone. Further, reduction in the serum levels of LH following 
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treatment with CRF was attenuated by naloxone administration in male castrated rat (Almeida et 

al., 1988).  

The present investigation for the first time reveals the influence of β-EP on ovarian 

follicular development in the ovary, and demonstrates the inhibitory effects of β-EP on ovarian 

follicular as shown by the present of atreatic follicles (atresia) in the ovaries of rats treated with 

dose of β-EP in contrast to their absent in the treatment controls in experiment. However, in the 

present study, dose of FSH-treated affect of follicular growth activity, since the mean number of 

primordial, primary, pre-antral, and antral follicles did not significantly differ from those of 

treatment controls, in addition to the inhibition of atresia, whereas the other two dosages (β-EP 

and FSH) caused a significant reduction in the mean number of primordial, primary, pre-antral, 

and antral follicles when compared to the FSH-treated rat and treatment controls. Since β-EP is 

released in response to stress in vertebrates (Arends et al., 1999; Mosconi et al., 1994; 

Nakagawasai et al.,1999; Vongsavan et al., 1990) and exogenous administration of β-EP in rat 

causes changes similar to those induced by stress, it appears that in addition to HPA axis 

hormones, β-EP also mediates stress-induced inhibition of ovarian follicular development in rat.  

Effect of β-EP might be mediated through hypothalamus and pituitary or directly at 

gonadal level or both. β-EP suppressed the release of GnRH by inhibiting the nitricoxidergic 

pathway (Faletti et al., 1999) and reduced gonadotropin levels in rat (Laxmi and Vijayan, 1998), 

and revealing its centrally mediated suppressive effects on reproduction. On the other hand, β-EP 

reduced the number of oocytes ovulated in hCG-treated immature rat (Faletti et al., 1997) and rat 

(Chandrashekar and Bartke, 1992; Kant and Saxena, 1995), indicating its action at the gonadal 

level. In the present study, administration of FSH to rats in breeding induced ovarian follicular 

development as shown by the presence of pre-ovulatory follicles in the ovary and well-developed 

fallopian tube glands. Further, there was an increase in the mean relative weight of the ovary, the 

uterus and fallopian tube and the mean number of the primordial, primary, pre-antral, antral and 

pre-ovulatory follicles compared to those of initial and treatment controls following FSH-

treatment. However, administration of FSH plus β-EP did not induce ovarian follicular as 

revealed by the absence of pre-ovulatory follicles and a significantly lower mean number of the 

primordial, primary, pre-antral, and antral follicles compared to FSH-treated rats. In present 

study of (FSH-treated and FSH plus β-EP treatment) taken together indicate the effect of stress at 

the ovarian level and its mediation by β-EP. It is evident from the results that increased weight of 

the ovary, the uterus and fallopian tube coincides with increased serum levels of E2, whereas 



INTERNATIONAL JOURNAL OF ADVANCED SCIENTIFIC RESEARCH AND TECHNOLOGY                                          

ISSUE 2, VOLUME 3 (JUNE- 2012)                                                                                                                ISSN: 2249-9954 

  Page 437 
 

decreased in blood E2 levels was accompanied by decreased weight of the ovary, the uterus and 

fallopian tube. In the present study, concomitant with regression of the fallopian tube glands, 

there was a significant decrease in the weight of the ovary, and the fallopian tube (estrogen 

dependent organ). Since, follicles depends on ovarian estrogen secretion, these results albeit 

indirectly indicate that there might be impairment in the estrogen secretion following treatment 

with β-EP leading to inhibition of ovarian follicular development. However, centrally mediated 

effects cannot be ruled out. A different experimental protocol is needed to investigate centrally 

mediated effects (alterations in hypothalamic/hypophysial hormones) of β-EP on follicular 

growth in rats. Another possibility is the influence of β-EP on HPA axis hormones, since 

opioidergic mechanism in the regulation of HPA axis responses to stress is implicated 

(Buckingham and Cooper, 1986; Drolet et al., 2001). In conclusion, the results of the present 

experiment reveal that reproductive stress response in rats is mediated by more than one 

hormone, since hormones of HPA axis as well as β-EP disrupt ovarian follicular development. 

Since stress adversely affects reproduction, information generated in these studies has 

implication in captive breeding of animals. 
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