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ABSTRACT  

       The functions of  the ovaries are controlled by many   exogenous and endogenous 

factors,  including changes in the biochemical and endocrine glands that occur in the 

follicular fluid during the breeding season in the bitches. The aim of this study was  to 

determine and compare the concentrations some hormonal in the peripheral 

circulation and follicular fluid of bitches during the breeding season.  For this 

purpose, ovaries collected from adult bitches immediately after ovariectomy,  and 

blood samples were  also collected from these bitches before and after season. The 

follicular fluid and blood serum samples were analyzed for hormonal concentrations 

using commercial kits. 

 The results showed that  the concentrations of estrogen,  progesterone and 

testosterone  in blood serum at season (54.31±0.49, 20.75 ±0.12, 0.75±0.05) 

respectively. While the concentrations of estrogen,  progesterone and testosterone in 

blood serum at out season (10.88±0.39, 0. 61±0.036, 0.063±0.042) respectively. The 

concentrations of estrogen,  progesterone and testosterone in follicular fluid at season 

(69.9±0.44, 28.46±0.82, 0.331±0.65) respectively. While  the concentrations of 

estrogen,  progesterone and testosterone in follicular fluid out season (there are no 

found ovarian follicles).    
 

 The present study a significantly higher (P< 0.05) in blood serum and follicular fluid  

at  season than  that out season blood serum. 
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INTRODUCTION  

          Follicular fluid (FF)is part exudates of serum and is also partially composed of 

locally produced substances, which are related to the metabolic activity of the 

follicular cells (1). FF provides a very important micro-environment for the 

development of oocytes. FF is a product of both the transfer of blood plasma 

constituents that cross the blood follicular barrier and of the secretory activity of 

granulosa and thecal cells (2). FF is an avascular compartment within the mammalian 

ovary, separated from the perifollicular stroma by the follicular wall that constitutes 

"blood-follicle barrier"(3) changes in FF may influence steroidogenesis, oocyte 

maturation, ovulation and transport of the oocyte to the oviduct as well as the 

preparation of the follicular for subsequent corpus luteum formation and function (4). 

FF originate from somatic cells, that produce factors related to it is metabolic activity 

(2). FF is derived plasma from blood flow through the capillaries as a result of the 

activity of granulosa cells, resulting in an osmotic gradient. As a result of the 

convergence of the granular cells with each other and the reconfiguration of cellular 

links from cell to the cell  (5).  FF composition has been  under intensive studies, 

especially in recent times to increase knowledge and  development of follicles, acolyte 

maturation and follicular artesian (6). FF consists of many nutrients, growth factors, 

hormones, electrolytes, and enzymes (7), it is reasonable to think that some 

biochemical characteristics of the FF surrounding the oocyte may play a critical role 

in determining oocyte quality and the subsequent potential to achieve fertilization and 

embryo development. The analysis of  FF components may also provide information 

on metabolic changes in blood serum, as the circulating biochemical milieu may be 

reflected in the composition of FF (8). The biochemical method utilizes the ratio of 

estrogen and progesterone in FF as criteria to determine follicular health (9) (10). The 

synthesis of steroid hormones by the developing follicle is dependent upon the 

presence and activation of several key proteins (11) (12), although gonadotropins play 

a major role in the regulation of follicle function (13). The ovaries are the major 

source of estrogens, androgens and progesterone found in peripheral blood (14). 

Hormonal concentrations in the follicular fluid of ovary fluctuate considerably with 

the stage of the cycle follicular size and status (10). The aim of this study was to 
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determine and compare the concentrations of some hormonal composition in 

peripheral and follicular fluid of  bitches in Basra province.                                           

                                                       

MATERIALS AND METHODS  

Animal housing and management:  Twelve bitches local Iraqi bitches were used 

with an average body weight range between 20 - 25 Kg, and their ages between 2–4 

years ages. The bitches were housed in individual  cages for bitches  in the College 

of Veterinary Medicine / University of Basrah. All animals were exposed to the same 

conditions, including temperature, management fees and acclimatize, adaptive to the 

cage environment  for one month before the experiment. The animals were treated 

for common gastrointestinal and antiparasites by giving a single dose of Ivermectin 

(200 microgram) /kg body weight/SC. And examined for any infection by giving  a 

course of systemic antibiotic  that they were healthy before the beginning of the 

study.  

 Collect blood samples: Blood samples were collected using disposable syringe 10 

ml from the  cephalic vein  during the breeding season before operation collected 

from each animal and also collected blood in outer season, in anticoagulant tube. 

These tubes were then  carried to the laboratory. Blood tube  was placed in centrifuge 

at  5000 rpm for 5 minutes for the purpose of obtaining the serum, then serum was 

drawn by a micro- pipette and placed in the abendrove tube, and kept at (-20C)  until 

analysis.                                                                                          

 Collection of ovaries:    Twelve pairs of ovaries were collected from mature female 

dogs. After ovarian resection, the ovaries were placed in a plastic container. The 

plastic container containing the mature ovaries was then transferred to the laboratory 

after the end of the operation. In the laboratory, the ovaries were washed with a 

normal saline solution. Each ovary was then examined for the presence of mature 

follicles.                 

Collect follicular fluid samples: follicular fluid was aspirated using disposable 

sterilized syringe. The follicular fluid samples were centrifuged at 5000rpm for 5 

minutes, and stored at -20C until analysis.                                

Hormonal Analysis: The hormonal test performed using the serum which was 
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extracted from blood samples and follicular fluid, collected without anticoagulant and 

frozen  until the time of the examination. The hormone test includes estrogen (E2), 

progesterone  and testosterone using  a device called ELISA Micro wells 

machinehormones assay with the kit hormones of  USA. Enzyme-Linked 

Immunosorbent Assay (ELISA) is an effective  method  used for estimating ng/ml to 

pg/ml  materials in the solution, ELISA ng / ml to g / ml of solution. Based on these 

criteria an enzyme was used  to detect the association of antibodies to the antigen (Ag) 

(Ab). Converting the enzyme from colorless to a colored enzyme, a reference to Ag: 

Ab binding (15).              

RESULTS   

Table 1: Comparative  concentrations of hormone constituents in blood serum in 

season and out season. 

M± SE 

 ( Out Season)  

M± SE 

In Season)(  

Hormones 

10.88±0.39   

a 

54.31 ±0.49  

a  

Estradiol-17β(pg/ml) 

0. 61± 0.36  

b  

20.75±0.12 

b 

Progesterone (ng/ml)  

0.063 ± 0.042 

c  

0.75±0.05 

c 

Testosterone (ng/ml)  

Value with small letters within a row differ significantly (p<0.05)   

The results in table (1) showed significantly higher (P< 0.05) between hormones in 

season and out season in blood serum. 
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Table 2: Comparative  concentrations of hormone constituents in follicular fluid 

in season and out season. 

  

M±SE              

Out Season)(  

M±SE 

(In Season) 

Hormones 

_ 69.9 ±0.44  

a  

Estradiol-17β(pg/ml)  

_ 28.46±0.82  

c   

Progesterone (ng/ml) 

                _ 0.331±0.65  

b 

Testosterone (ng/ml) 

Value with small letters within a row differ significantly (p<0.05)   

                         

The results in table (2) showed significantly higher (P< 0.05) between hormones in 

season and out season  in follicular fluid. 

Table 3: Comparative  concentrations of hormone constituents between season 

and out season in follicular fluid and blood serum. 

M±SE 

In blood serum 

M± SE  

In follicular fluid 

  

Hormones  

 Out season In season Out season In season 

10.88±0.39   

A 

54.31 ±0.49  

a  

_ 69.9 ±0.44  

a  

Estradiol-17β 

(pg/ml)  

0. 61± 0.36  

B  

20.75±0.12 

b 

_ 28.46±0.82  

c   

Progesterone 

(ng/ml) 

0.063 ± 0.042 

C  

0.75±0.05 

c  

_ 0.331±0.65  

b 

Testosterone 

(ng/ml) 

Value with small and large  letters within a row differ significantly (p<0.05)                           
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The results in table (3) showed significantly higher (P< 0.05) between hormones in 

season and out season in follicular fluid, also there are found significantly higher (P< 

0.05) between hormones in season and out season in blood serum. 

DISCUSSION    

The results obtained during the study showed an increase in the concentration 

of hormones (estrogen, progesterone and testosterone) in serum and follicular fluids 

during  breeding season may be due to            healthy environment the provision of an 

appropriate and in terms of cleanliness of place, temperature and humidity as well as 

the provision of meat food as well as the use of antibiotics and antiparasites. In our 

study there were concentrations of estrogen, progesterone and testosterone in 

follicular fluid and blood serum in season  were significantly higher  (P<0.05) than  

blood serum in out the  season.    There is an important role for both  estrogen and 

progesterone  in maintaining the pregnancy and prolong the  period in anestrus (16). 

The higher estrogen concentrations and lowered progesterone concentrations in the 

breeding season have been recorded during this study.  This finding is in agreement 

with  previous studies the results  (17, 18, 19). Estrogen  concentrations during this 

study were higher in follicular fluid in season than that blood serum in out the season. 

This finding is in agreement  with previous study (20).                                                                         

The progesterone has been recognized as an essential for ovulation, 

establishment and maintenance of pregnancy, and mammary gland development as 

well as for the expression of sexual behavior in mammals (21, 22).   The progesterone 

concentration in  blood serum was less  in out  season than that follicular fluid in 

season. This finding in agreement with previous studies (23, 24). The  progesterone 

concentration, low  found in this observation agrees with previous study  (25). It has 

been found that  progesterone indicates a low level of   luteolysis  that occurs in the 

absence of pregnancy (26). 

Testosterone is changed into estrogen, the female sex hormone. In this study, 

testosterone is increasing level in follicular fluid at season is higher than that in blood 

serum out the season . This finding is in agreement with previous study (27).   
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    CONCLUSION   

The present study concluded that 

1-Estrogen level in follicular fluid were higher in season  than that out season(there 

are no found ovarian follicles). 

2- Progesterone level in out season  lower than that season in blood serum. 

 3-Progesterone level in follicular fluid in a season  was higher than that blood serum 

in out the season.  

4- Testosterone level in follicular fluid  in a season was higher than that blood serum 

in out the  season.  

دراسة مقارنة بین الھرموني مصل الدم وسوائل المبیض الحویصلي خلال الموسم وخارج 

  الموسم في اناث الكلاب

  الحسین فھدطاھر عبد  ,   الاء حبیب عبود

العراق، جامعة البصرة، كلیة الطب البیطري،فرع الجراحة والتولید البیطري   

  الخلاصة

 التغیرات ذلك في بما ، والداخلیة الخارجیة العوامل من العدید قبل من المبیض وظائف في التحكم یتم

 الھدف كان. الكلبات في التكاثر موسم خلال الجریبي السائل في تحدث التي الصماء والغدد البیوكیمیائیة الغدد في

 من الجریبي وسوائل الطرفیة الدمویة الدورة في الھرمونيز كیرات بعض ومقارنة تحدید ھو الدراسة ھذه من

 بعد البالغة اناث الكلاب  من یضاالمب جمع تم ، الغرض لھذا. وخارج موسم التناسل موسم خلالاناث الكلاب 

 عینات تحلیل تم. الحیوانات قبل وبعد موسم التناسل ھذه من الدم عینات جمع تم كما ، مباشرة المبیض استئصال

  .تجاریة مجموعات باستخدام الھرموناتلتراكیز الدم وسوائل الدم مصل

 في الدم مصل في والتستوستیرون والبروجسترون الاستروجین ھرمون كیزاتر أن النتائج وأظھرت   

 الاستروجین ھرمون كیزاتر بینما. التوالي على)0.49±54.31 , 0.12± 20.75 ,0.05±0.75( الموسم

 ,0.36±0.61 ,0.042±0.063(  الموسم خارج في الدم مصل في والتستوستیرون والبروجسترون

 السائل في والتستوستیرون والبروجسترون الاستروجین ھرمون كیزاتروكانت . التوالي على) 10.88±0.39

 تركیزات أن حین في. التوالي على) 0.44± 69.9 ,0.82±28.46  ,0.65±0.331(      الموسم في الجریبي

 الجریبات توجد لا( الموسم خارج الجریبي السائل في والتستوستیرون والبروجسترون الاستروجین ھرمون

  ).المبیض
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 خ��ارج ال�دم مص�ل م�ن الموس�م ف�ي الجریب�ي وس�وائل ال�دم مص�ل ف�ي) P <0.05( بكثی�ر أعل�ى الحالی�ة الدراس�ة 

  .الموسم
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