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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 pg 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.
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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 Iragi 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



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 pg 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 1U 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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with eCG plus GnRH and eCG during breeding season and Non- breeding season

Table (1) Number of corpora lutea, Unovullated follicles, recovered embryos and unfertilized ova (mean £SE) of Awassi ewes superovulated

No. of corpora lutea Unovullated follicles No. of recovered embryos No. of unfertilized ova
Type of treatment
Breeding Non-Breeding Breeding Non-Breeding Breeding Non-Breeding Breeding Non-Breeding
season season season season season season season season
eCG + GnRH 7.3320.54% 2.43+0.22° 1.02+0.14%¢ 0.41+0.12™ 4.32+0.56% 1.61+0.12° 0.28+0.08% 1.5+0.56™
eCG 4.33+0.39™ 2.27+0.38 2.45+0.25" 1.1620.3° 2.66+0.66™ 0.83+0.3" 2.81+0.21° 2.33+0.46"

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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