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Abstarct: Sinai goats are adapted to arid and harsh environment. There is a paucity of scientific knowledge on Sinai
goats. In order to provide some information on the reproductive performance of Sinai does, twenty parous Sinai does,
aged 3-4 years and weighing 20-26 kg, were synchronized for estrus using intravaginal sponges and superovulated with
¢CG (equine Chorionic Gonadotropin). Does were then divided to two equal parts, ten in each. The first part was treated
by GnRH (Gonadotropin Releasing Hormone). By way of comparison, the other ten does were administrated with hCG
(human Chorionic Gonadotropin). Animals showed estrus were mated with fertile bucks as long as females permitted
the male to mount. Seven days after the last mating, embryos were collected transcervically by a non-surgical method.
Does superovulated with eCG + hCG showed the onset of estrus at time later than the does superovulated with eCG +
GnRH (49 vs 43 h). However, this difference was not significant. Does superovulated with eCG + hCG showed a
slightly shorter interval between onset and the end of estrus (28 vs 29 h). Although all superovulated does showed
estrus, only 70% of does produced embryos. The proportion was higher (80%) in does supercvulated with eCG +
GnRH. Ultrasonography examinations showed that although the mean number ot follicles more than 5 mm in diameter
was higher in does superovulated with eCG + hCG (14.7 vs 13.5), the mean number of ovulations was slightly higher in
does superovulated with eCG + GnRH (8.6 vs 8.3). These differences were not significant. The mean number of
embryos recovered and the mean number of transferable embryos tended to be higher in the does superovulated with
eCG + GnRH compared to the does superovulated with eCG + hCG (6.5 vs 4.9 and 3.9 vs 3 4, respectively). This leads
to the conclusion that Sinai goats could be superovulated with eCG and are able to provide embryos of good quality

using non-surgical collection.
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INTRODUCTION

The effectiveness of superovulatory treatments is a
critical factor in embryo transfer program in domestic
animals. Improvement of animal populations using high
genetically valuabte animals may be hampered by an
unsatisfactory superovulatory response and the recovery
of low embryo quality. Most successful superovulation
protocols in goats are based on the use of follicle
stimulating hormone (FSH), which must be injected at
12-h intervals for 3 or 4 consecutive days (Armstrong et
al, 1983a,b; Pendleton ef af., 1992). On the other hand,
because of the long half-life of eCG (Schams et al,
1978), superovulation can be achieved with a single
dose of eCG (Armstrong et al, 1983ab); this is a
distinct advantage when goats are unaccustomed to
handling, as is often the case with nomadic grazing in
the Sinai peninsula.

Of the Sinai peninsula, in particular in its south,
there are small-sized goats of the Sinai breed. The Sinai
peninsula is a mountainous, arid region with a natural
vegetation nutritionally poor in quantity and quality.
Sinai goats are well adapted to these harsh conditions
(Shkolnik er al, 1972), and provide milk and meat to
inhabitants. Most of the goat research conducted in
Egypt to date was concerned with the common Zaraibi
or Baladi goats mostly found in the valley and delta of
the river Nile. There is a paucity of scientific knowledge
on Sinai goats. '

The present investigation, were conducted to
provide some information on the possibility to
superovulate Sinai goats, as a step in the way of
improving their performance in their natural region,

MATERIALS AND METHODS

The study was conducted at the Experimental Farm
of Faculty of Agriculture, Suez Canal University in
Ismailia, Egypt (30°37'N, 32°16°E). Twenty parous
Sinai does, aged 3-4 years and weighing 20-26 kg, were
used in this experiment. Does were housed in semi-open
pens. The same feeding conditions (N.R.C., 1981) were
applied to all animals.

Estrus was synchronized with intravaginal sponges
containing 60 mg of Medroxy Progesterone Acetate
(MAP, Veramix®, Pharmacia & Upjohn, Orangeville,
Canada) for 12 days. Does were intramuscularly
injected with two luteolytic doses of 5 mg Dinoprost
(Prostaglandin F,,., Lutalyse™, Pharmacia, Puurs,
Belgium) at 12 h interval at the day of sponge removal.
In order to obtain multiple ovulations (Tsunoda and
Sugie, 1989; Yuswiati and Holtz, 1996), all does were
intramuscularly injected at sponge removal with 750 TU
eCG (equine Chorionic Gonadotropin, Folligon®,
Intervet, Boxmeer, Holland). After 45 to 48 h, does
were divided to two equal parts. The first ten does were
treated by 0.004 mg Buserlin (Gonadotropin Releasing
Hormone - GnRH, Receptal®, Intervet, Boxmeer,
Holland). By way of comparison, the other ten does
were administrated with 500 [U hCG (human Chorionic
Gonadotropin, Ovogest®, Intervet, Unterschleissheim,
Germany). Animals showed estrus were mated with
fertile bucks at 12 h interval as long as females
permitted the male to mount, The time of onset of estrus
and its duration were recorded to determine the number
of ovulations in superovulated does, ultrasonography
examinations were performed twice daily (at 12 h
interval} from the day of sponge removal until 48 h after
the end of estrus. Ultrasonographic observation was
conducted using a real-time B-mode scanner (Honda
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HS-1500V, Honda Electronics, Japan) equipped with a
7.5 MHz linear-array transducer (Honda HLV-375M)
for transrectal ulirasonography. The rectal transducer
was modified by taping plastic rod along its dorsal
border to elongate and improve its intra-rectal use in
small ruminants. The transducer with
carboxymethylcellulose gel (Elk Corporation, New
Jersey, U.S.A.) was introduced into the rectum until the
bladder appeared on the screen. Then, the probe was
pushed and rotated towards the right and the left side to
find both ovaries. Owulation was defined by
disappearance of follicles with 5 mm or more in
diameter (Fig. 1) that had been found on the observation
previous (De Castro et al., 1998; Tom er al., 1998).
Seven days after the last mating, embryos were
collected transcervically by a non-surgical method as
described by Suyadi er al (2000). Briefly,
superovulated does were intramuscularly injected with a
luteolytic dose of 5 mg PGF,. at 24 h before embryo
collection. Embryo collection was performed in
unanesthetized does in a standing position. One person
restrained the doe in standing position by its neck. For
viewing and grasping of the lip of the os cervix, the
vagina must be dilated by insertion of a duck-billed
speculum into the vagina and grasping of the lip of the
external os of the cervix with the Allis forceps
(Surgicon, J-20-290, 25 cm, Pakistan). The flushing
catheter (Riisch® No. 12, 40 em long, Kernen,
Germany) was then inserted into the os cervix and
passed through the cervical canal deep into one uterine
homm by exertion of gentle pressure. The tip of the
catheter may be directed either into the left or right
uterine horn with a finger in the vaginal fornix. Once
the catheter was introduced into the desired uterine
horn, 20 ml PBS flushing medium (Dulbeccos
Phosphate Buffered Saline) at 39°C was infused into the
free end with a 20-ml syringe. After infusion of 20 ml of
medium, the syringe was disconnected from the catheter
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to permit spontaneous back-flow of the medium. The
medium was collected in a 50 ml test tube. This process
was repeated 10 times. The catheter was then introduced
into the other horn and another 10 flushings were
conducted. Thereafter, the catheter was positioned back
into the right uterine horn for 5 more flushings and
again into the left hom for another 5 flushings. The
collected medium was poured into a petri dish (94 x 16
mm) to be examined under a stereo microscope at 20 to
40x. With the aid of a unopette (20 pl capacity, Becton-
Dickinson, Rutherford, New Jersey, USA), embryos
were picked out and transferred to a small petri dish (35
X 10 mm) containing 2 ml of M2 medium (Hogan ef al,
1986), then examined under a stereo microscope at 40x
for stage of development and morphological integrity.
The transferable embryos rate was estimated as the
percentage of transferable embryos recovered relative to
the number of total embryos or ova recovered.

Statistical analysis was performed using the general
linear models (GLM) procedure of the SAS statistical
package 6.12 (SAS Institute, 1998). Duncan’s test
(1955) was used to compare the differences between
groups.

RESULTS AND DISCUSSION

Generally, the problem with superovulatory
treatment is the large degree of variation in the number
of transferable embryos among individuals in the same
species (Herrler er al, 1988; Kim er al, 1988; Plus-
Kleingeld er al, 1991). Also, goats superovlated with
eCG exhibited high variation in ovarian response and
large number of unovulated follicles compared to FSH-
treated goats (Armstrong ef al, 19835; Nowshari ef al,
1992). Therefore, in the present study, effect of hCG
{control) and GnRH administrations in superovulatory
regimen with eCG on ovulatory response and embryo
yield was investigated.
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Figure (1): An ultrasonograph of ovaries in a doe superovulated with eCG observed by trans-rectal transducer. Left is
an image of the left ovary (white ring) and right is the right one (black ring) with follicles. Note a follicle

with 6 mm in diameter (white arrow).
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As indicated in Table 1, all superovulated does
showed estrus, The onset of estrus is expressed as time
interval (h) from implant removal to the appearance of
the first signs of estrus. Does superovulated with eCG +
hCG showed the onset of estrus later than the does
superovulated with eCG + GnRH (49 vs 43 h).
However, this difference was not significant (P < 0.05).
Does superovulated with ¢CG + hCG showed a slightly
shorter interval between onset and the end of estrus (28
vs 29 h). Onset and duration of estrus in synchronized
goats depend on many factors i.e. dose and type of drug,
form and route of administration, duration of
application, phase of estrus cycle, breeding season and
nutrition (Umberger et al., 1994; Kafi and Mcgowan,
1997). Although all superovulated does showed estrus,
only 70% of does yielded embryos. The proportion was
higher (80%) in does superovulated with eCG + GnRH.
Flores-Foxworth et al. (1992) reported that of the
seventy one does that were superovulated with eCG, 18
(25%) did not show estrus, 6 (9%) showed estrus but
did not ovulate and 9 (13%) showed early regressing
corpora lutea. Superovulated does with eCG frequently
suffer from premature luteal regression (Armstrong ef
al, 19824, 1982h, 1983a; Battye ef al., 1988), which
results in the loss of most embryos before collection is
attempted on Day 6 or 7 after the onset of estrus
(Armsirong et al, 1982a, 1982b, 19835, 1987).
Different treatments have been developed to prevent
early luteal regression in goats superovulated with eCG,
including the use of prostaglandin F2¢ inhibitors
{Battye et al, 1988) and the administration of to
luteinize estradiol-producing follicles (Smith and
Murphy, 1984; Battye et al., 1988).

As shown in Table 2, although the mean number of
follicles more than 5 mm in diameter was higher in does
superovulated with eCG +hCG (14.7 vs 13.5), the mean
number of ovulations was slightly higher in does

superovutated with eCG + GnRH (8.6 vs 8.3). These
differences were not significant (P < 0.03). The yield of
transferable embryos after superovulation is more
important for a successful embryo transfer than the
number of ovulations induced in each individual animal.
The mean number of embryos recovered and the mean
number of transferable embryos tended to be higher in
the does superovulated with eCG + GnRH compared to
the does superovulated with ¢CG + hCG (6.5 vs 4.9 and
3.9 vs 3.4, respectively). These means achieved were as
high or even higher than previously reported in other
studies (Goel and Agrawal, 1990; Yuswiati and Holtz,
1996}). The response of does superovulated with eCG, in
the present investigation, were not strongly influenced
by the presence of GnRH in superovulation regimen,
However, the administration of GnRH around the time
of estrus onset has been shown to reduce the presence of
large unovulated follicles at the time of embryo
collection in goats that were superovulated with FSH
{Akinlosotu and Wilder, 1993; Krisher ef al., 1994). The
ovulatory failure may be due to asynchronous follicular
growth (Pendleton et af, 1992), which could result in
lack of LH receptors in those follicles that are in earlier
stages of development at the time of the endogenous
preovulatory LH peak (Armstrong e al, 19825
Pendleton et «l, 1992). Furthermore, the continued
presence of eCG in the circulation, due to its long half-
life, could induce the growth of new estradiot-producing
follicles after the first wave of superovulation has taken
place (Pendleton ef al., 1992).

This leads to the conclusion that since Sinai goats
could be superovulated with ¢CG and are able to
provide embryos of good quality using non-surgical
collection, we consider it is important to make the best
of this breed attempting to improve their productive
performance, by selective breeding, rather than
venturing too hastily into crossbreeding.

Table (1): Response of Sinai goat does to different superovulation treatment regimes.

Does in Onset of estrus’  Duration of estrus ___D0€s yielding embryos
Treatment Does treated estrus (Mean + SEM) (Mean = SEM) o %
¢CG + hCG 10 i0 49h+£5.1 28h+22 6 60°
¢CG + GnRH 10 10 43h+d6 20h+ 1.8 3 80P

b Within columns values with different superscripts differ (P < 0.03).

*The onset of estrus is expressed as time interval (h) from implant removal to the appearance of the first signs of estrus.

Table (2): Ovulatory response to different superovulation treatment regimes in Sinai goat does.

Follicles . Embryos Transferable embryos
Treatment > 5 mm per doe Ovulations per doe __per doe flushed per doe flushed
Mean SEM Mean SEM % Mean SEM Mean SEM %
eCG + hCG 14,7 1.8 8.3 6.9 56.5 4.9* 1.9 34 1.6 69.4
eCG+GnRH 135 22 8.6 1.3 63.7 6.5" 2.1 3.9 1.6 60.0

** Within columns values with different superscripts differ (PP < 0.05).
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