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Abstract 

The present study was undertaken to investigate the effect of GnRH administration 
on the superovulatory response of ewes treated with eCG in breeding season and non-
breeding season at the college of veterinary medicine, university of Mosul farm. Twelve 
nonpregnant and cycling Awassi ewes of 3-4 years of age were randomly allocated in 
equal number (n= 6) to two groups. Each ewe was treated with a progesterone 
impregnated intravaginal sponge for 12 days. The following superovulation treatment 
was used; Ewes of group 1 received 1200 IU of eCG once as an intramuscular injection 
48 h prior to sponge withdrawal. Ewes of group 2 were also received 1200 IU of eCG 
once as an intramuscular injection 48 h prior to sponge withdrawal and after 24 h of 
sponge removal ewes were injected with 80 µg of GnRH. Ewes standing to be mounted 
were recorded as in estrus and mated at least two times with Awassi rams of proven 
fertility. Ovarian response was assessed by determining number of corpora lutea by 
laparoscopy on day 6 after mating. Embryo recovery was performed by semi-
laparoscopic and by flushing both uterine horns. Results of the present study showed 
when ewes treated in breeding season the number of corpora lutea was significantly 
higher (P<0.05) in ewes treated with eCG plus GnRH than eCG alone as 7.33±0.54 and 
4.33±0.39, respectively. There was no significant difference in the number of corpora 
lutea in non-breeding season when ewes treated with eCG and eCG plus GnRH. High 
number (P<0.05) of unovulated follicles was observed in ewes treated with eCG in 
breeding season and non-breeding season as 2.45±0.25 and 1.16±0.3, respectively. 
Number of recovered embryos from ewes treated with eCG plus GnRH and eCG differ 
significantly (P<0.05) as 4.32±0.56 and 2.66±0.66, respectively in the breeding season. 
While no significant difference was observed when these hormones used for 
superovulation in the non-breeding season. It could be concluded that administration of 
GnRH 24 h after sponge removal increased ovulation rate of Awassi ewes treated with 
eCG for superovulation in the breeding season.  

 

دراسة تأثیر حقن هرمون محرر محفزات القند على الاستجابة المبیضیة للنعاج العواسي المعاملة 
  لخیليباضة بهرمون محفز القند المشیمي االا بفرط

  
  مزاحم خضر محمود أحمد المولىأسامة إبراهیم عزاوي و 
  جامعة الموصل /كلیة الطب البیطري -فرع الجراحة وتناسل الحیوان

  

  الخلاصة
تــأثیر حقـن هرمـون محــرر محفـزات القنـد للاسـتجابة المبیضــیة للنعـاج العواسـي المعاملــة  لمعرفـةالدراسـة  تهـدف

بفـرط الاباضــة بهرمـون محفــز القنـد المشــیمي ألخیلـي خــلال الموســم التناسـلي وخــارج الموسـم التناســلي فـي حقــل كلیــة 
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إلــى مجمــوعتین كــل مجموعــة  اشــوائینعجــة عواســي تــم توزیعهــا ع 12اســتخدمت . جامعــة الموصــل، الطــب البیطــري
نعجــة وتــم توحـد الشــبق فــي جمیــع النعـاج باســتعمال الاســفنجات المهبلیـة المشــبعة بهرمــون البروجســترون  6تضـمنت 

 48بالعضـلة قبـل  eCG وحـدة دولیـة مـن هرمـون محفـز القنـد المشـیمي ألخیلـي 1200حقنت النعـاج . یوم 12ولمدة 
مـن هرمـون  µg 80تم حقنها ) نعاج 6(نعاج المجموعة الأولى  .الاباضة سفنجات لإحداث فرطساعة من سحب الا
بینمـا نعـاج المجموعـة الثانیـة لـم یـتم حقنهـا بـأي . ساعة من سحب الاسفنجات 24بعد  GnRH محرر محفزات القند

اب تــم حســ.  بكبــاش معروفــة خصــوبتهامرتــان أو أكثــر  النعــاج طبیعیــا تســفیدتــم . هرمــون بعــد إحــداث فــرط الاباضــة
وذلك بحساب عدد الأجسـام الصـفراء باسـتعمال الجراحـة في الیوم السادس من بدایة طور الشبق  الاستجابة المبیضیة

. واستخلصــت الأجنــة باســتعمال طریقــة شــبة الجراحــة المنظاریـة وذلــك باســتعمال غســول لكــلا قرنــي الــرحم. المنظاریـة
وني محفـز القنـد المشـیمي الأجسـام الصـفراء المعاملـة بهرمـفـي  ـدد   (P<0.05) امعنویـ اارتفاعـبینت نتـائج الدراسـة 

ــي و  ــي لوحــدة ب تحقنــالمجموعــة التــي  محــرر محفــزات القنــد عــنألخیل حیــث بلــغ هرمــون محفــز القنــد المشــیمي ألخیل
ــى التــوالي، 0.39±4.33و   0.54±7.33المعــدل ــة النعــاج عل ــرق  .داخــل الموســم التناســلي عنــد معامل ولــم یلاحــظ ف

ولـوحظ إعـداد كبیـرة مـن الجریبـات غیـر . الأجسام الصفراء خارج الموسم التناسي فـي كـلا المجـوعتینمعنوي في عدد 
بهرمــون محفـــز القنــد المشــیمي ألخیلـــي لوحــدة خــلال الموســـم التناســلي وخــارج الموســـم  ةالمنفلقــة فــي النعـــاج المعاملــ

في إعداد الأجنة المستخلصة مـن ) P<0.05(ووجد فرق معنوي . على التوالي، 0.3±1.16و  0.25±2.45التناسلي
محـرر محفـزات القنـد عـن حقـن هرمـون محفـز القنـد وني محفز القند المشیمي ألخیلـي و النعاج التي تمت تحفیزها بهرم

ــي لوحــدة  ــى التــوالي، 0.66±2.66و  0.56±4.32المشــیمي ألخیل ــي إعــداد الأجنــة . عل ــرق معنــوي ف ولــم یلاحــظ ف
القنــد عــن حقــن  تمحــرر محفــزاوني محفــز القنــد المشــیمي ألخیلــي و زهــا بهرمــالمستخلصــة مــن النعــاج التــي تمــت تحفی

یسـتنتج مـن الدراسـة الحالیـة أن اسـتعمال هرمـون . هرمون محفز القند المشیمي ألخیلـي لوحـدة خـارج الموسـم التناسـلي
ألخیلـي  سـاعة مـن سـحب الاسـفنجات المهبلیـة واسـتعمال هرمـون محفـز القنـد المشـیمي 24محرر محفـزات القنـد بعـد 

   .     یزید من نسبة الاباضة للنعاج العواسي خلال الموسم التناسلي أنلإحداث فرط الاباضة یمكن 
 

Introduction 
Sheep in semi-arid regions of the subtropical countries like Iraq are subjected to 

prevailing ambient temperatures and scarcity in the availability of feed and water. These 
stresses limit the reproductive performance of animals. Improvement of genetic 
potential of Iraqi sheep may be produced through application of multiple ovulation and 
embryo transfer. Improvement in the genetic potential of Awassi sheep may be 
produced through application of embryo transfer (1). Superovulation is prerequisite for 
the collection of large than normal number of embryos and for the realization of a 
commercially applied embryo transfer programs. Recent research (2, 3, 4) efforts are 
directed at improving the superovulation efficiency and the shedding of high quality 
oocytes.  

Although much work has been done in this field, the wide variation in the 
superovulatory response is still the weakest link in the chain of events required for 
successful embryo transfer programs (5). Methods of superovulation have been 
improved by using regimens, which combine both eCG (equine chorionic 
gonadotrophin) and GnRH (Gonadotrophin releasing hormone) (6) to reduce the 
incidence of anovulatory and cystic follicles and to increase the proportion of 
developing follicles that ovulate. Increased ovulation and fertilization rates have been 
reported following the administration of GnRH in conjunction with eCG to 



10  

superovulated ewes (7, 8, 9). Furthermore, the addition of GnRH to eCG superovulatory 
regimens has been used to control time of ovulation in superovulated ewes (10). 

The present study was undertaken to investigate the effect of GnRH administration 
on the superovulatory response of ewes treated with eCG.   

 
Materials and Methods 

The experiment was conducted in breeding season when major breeding activities 
(September 2007) commences and winter (January 2008) during complete anestrous 
season at the college of veterinary medicine, university of Mosul farm. Twelve 
nonpregnant and cycling Awassi ewes of 3-4 years of age were randomly allocated in 
equal number (n = 6) to two groups. None of the ewes included in this study had been 
previously subjected to hormonal treatments. Throughout the experimental period, the 
animals were kept in open front barrens were fed concentrated mixture 1kg/ewe/day and 
were given water ad libitum.  
- Estrous synchronization 

Each ewe was treated with a progesterone impregnated intravaginal sponge 
(Synncropart 40 mg sheep sponge, Ceva Sante Animal, France) for 12 days. 
-  Superovulation treatment 

The following superovulation treatment was used; Ewes of group 1 received 1200 
IU of eCG (Synncropart) once as an intramuscular injection 48 h prior to sponge 
withdrawal. Ewes of group 2 were also received 1200 IU of eCG once as an 
intramuscular injection 48 h prior to sponge withdrawal and after 24 h sponge removal 
ewes were injected with 80 µg of GnRH (Receptal, Intervet, Holland).  
-  Estrous detection 

Estrous in ewes were detected with the aid of aproned ram (ram: ewe= 1:12) of 
high sexual vigor at 6 h intervals. Ewes standing to be mounted by the aproned ram 
were recorded as in estrus and mated at least two times with Awassi rams of proven 
fertility.  
- Superovulatory response and embryo recovery 

Ovarian response was assessed by determining number of corpora lutea by 
laparoscopy on day 6 after mating. Embryo recovery was performed by semi-
laparoscopic and by flushing both uterine horns. Food was withheld 24 h prior to 
surgery. All animals underwent sedation using xylazine 0.22 mg/Kg BW intravenously. 
A local anesthesia at trocher and cannula entry sites was achieved by subcutaneous 
injection of 10 ml 2% lidocaine. The animals fixed on a movable surgical table in an 
upside-down position and underwent laparoscopy followed by shaving and disinfection 
of the abdomen. The abdomen was inflated with CO2 and laparoscopic cannula and 
laparoscope were placed into the abdomen. An additional cannula was also inserted for 
laparoscopic instruments. Both ovaries were examined and the number of corpora lutea 
either normal (> 3mm) and anomalous (≤ 3mm) and large unovulated follicles (> 4mm) 
were recorded. Ewes showing more than three corpora lutea were considered as 
superovulated.  

Embryo recovery was recorded as described by Samartzi et al. (11). Briefly, each 
uterine horn was flushed by insertion of a needle, attached to a sterile syringe with 
flushing media (modified Dulbecco's phosphate buffered saline plus 1% bovine serum 
and the PH adjusted to 7.2-7.6 with osmotic pressure 270-310 mOs) near the utero-tubal 
junction. Each uterine horn was flushed with 30 ml flushing media, collected in Petri 
dishes through a Foley catheter inserted in the base of the uterine horns for recovery of 
embryos. The collected flushing media was examined for the presence of oocytes and 
embryos under a stereo microscope.  
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-  Statistical analysis 
The student t-test was used to evaluate the differences in superovulation response, 

ovulation rate and recovery rate between groups using the software Sigma stat (Sigma 
stat 2004, Jandel Scientific Software V2.0, Richmond, CA, USA).  

 
Results 

Table (1) presents the superovulation response of ewes treated with eCG and eCG 
plus GnRH through number of corpora lutea and recovered embryos in breeding season 
and non-breeding season. The number of corpora lutea was significantly higher 
(P<0.05) in ewes treated with eCG plus GnRH than eCG alone as 7.33±0.54 and 
4.33±0.39, respectively. However, there was no significant difference in the number of 
corpora lutea in non breeding season when ewes treated with eCG and eCG plus GnRH. 
High number (P<0.05) of unovulated follicles was observed in ewes treated with eCG in 
breeding season and non-breeding season as 2.45±0.25and 1.16±0.3, respectively. 
Number of recovered embryos from ewes treated with eCG plus GnRH and eCG differ 
significantly (P<0.05) as 4.32±0.56 and 2.66±0.66, respectively in the breeding season. 
While no significant difference was observed when these hormones used for 
superovulation in the non-breeding season. High number (P<0.05) of unfertilized 
oocytes was observed in the superovulated group using eCG in both breeding season 
and non-breeding season.  

 
Discussion 

Results of the present study indicated that ewes undergoes superovulation using 
eCG plus GnRH had improved the superovulatory response by estimating the number of 
corpora lutea which was higher (P<0.05) than ewes superovulated with eCG alone. The 
observed difference in the superovulatory response was attributed to GnRH 
administration. Superovulated ewes with eCG followed by GnRH injection 24 h after 
sponge removal may result in increased ovulation rate. Gonzalez-Bulnes et al. (7) 
obtained similar results. The administration of GnRH at time early after sponge removal 
affects follicular development and maturation preceded by an endogenous LH surge (8). 
In comparison, the LH surge could be delayed in ewes superovulated with eCG and not 
treated with GnRH resulted in low level of corpora lutea and a high level of unovulated 
follicles. These results were in agreement with Samaratzi et al. (11) using various doses 
of eCG. The presence of a large growing follicle at the time of a superovulatory dosage 
of eCG (12) has been reported to decrease ovarian response to LH surge. Bettencourt et 
al. (14) have also observed an increased ovulation rate following GnRH administration. 
Similarly, Jabbour and Evans (9) demonstrated that the administration of GnRH 24 h 
after sponge removal to ewes superovulated with 1200 IU of eCG during the breeding 
season increased ovulation rate. In contrast, Walker et al. (14) reported no differences in 
ovulation rate for ewes treated with GnRH in breeding season in combination with eCG. 
This disagreement could be due to the difference in the dose and GnRH agonist type 
used in the previous and present study.  

It could be concluded that administration of GnRH 24 h after sponge removal 
increased ovulation rate of Awassi ewes treated with eCG for superovulation in the 
breeding season. 
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Table (1) Number of corpora lutea, Unovullated follicles, recovered embryos and unfertilized ova (mean ±SE) of Awassi ewes superovulated 
with eCG plus GnRH and eCG during breeding season and Non- breeding season  

 

Type of treatment 
 

No. of corpora lutea Unovullated follicles No. of recovered embryos No. of unfertilized ova 

Breeding 
season 

Non-Breeding 
season 

Breeding 
season 

Non-Breeding 
season 

Breeding 
season 

Non-Breeding 
season 

Breeding 
season 

Non-Breeding 
season 

eCG + GnRH  7.33±0.54 ac 2.43±0.22b 1.02±0.14ac 0.41±0.12bc 4.32±0.56ac 1.61±0.12b 0.28±0.08ac 1.5±0.56bc 

eCG 4.33±0.39 bd 2.27±0.38 2.45±0.25d 1.16±0.3d 2.66±0.66ad 0.83±0.3b 2.81±0.21d 2.33±0.46d 

 

Superscripts a---b differ significantly at P< 0.05 between rows from each parameter.  
 
Superscripts c---d differ significantly at P< 0.05 between columns from each parameter.  
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