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ABSTRACT

Fourty ewes (Y2 Finnish Landrace - ¥2 Rahmani) were used. Animals
were divided into 4 groups, 10 ewes each. Ewes of the 1% group (G1,
control) were bred naturally while those of the other three groups
(G2, G3 and G4) undergun hormone treatment and were artificially
inseminated. Ewes in G2 were i.m. injected with 4 g Buserelin (day
0), 175 ug cloprostenol (day 7) and 4 g Buserelin (day 9), and
artificially inseminated 24 h later. Ewes in G3 were intravaginally
treated with 45 mg FGA impregnated sponge for 11 days. Ewes in G4
were intravaginally treated (day 0) with Control Internal Drug
Release (CIDR) for 11 days. Animals in G3 and G4 were i.m. injected
with 600 IU PMSG 48 h before and 175 g cloprostenol (day 11) at
device withdrawal, then artificially inseminated 52 h later.

Results showed that occurrence of oestrus was 30% in G2 and 100%
in each of G3 and G4. Oestrus occurred (in average) earlier after end
of treatment in G3 than in G2 and G4. Estrous duration was similar in
the three treatment groups. Lambing rate was similar between
control, G3 and G4 (70% in each) and was significantly (P<0.05)
higher than in G2 (50%).

It was concluded that synchronization of oestrus in ewes by applying
controlled FGA or CIDR plus PMSG and PGF2a might be a
possibility to attain synchronized and early lambings in fall, to
maximize the economic return.

Keywords: Ewes, oestrous synchronization, ovarian activity.

94



Ashmawy, T. A. M.

INTRODUCTION

Controlled breeding is an important part of any breeding program
to: a) improve lambing percentage; b) to have an even lamb croparound
the year and c) greater return on ewe investment. Synchronization of
oestrus and timing ovulation in sheep are considered to be a corner stone
in formulating strategies for improving reproductive performance,
planning of mating season and at some occasions to fit with the
availability of feed resources.

According to Animal Production Research Institute, an accelerated
lamb production system was based on mating in September, May and
January using a 35-days mating period for 8 months lambing interval (3
lambings/2 years) (Aboul-Naga, 1988). A low fertility rate was observed
in May breeding season represents the major constraint to this system.
The problem usually occurrs during the first two weeks of May when
ovarian activity in ewes of local breeds is still irregular. Extending the
mating period increased fertility, but resulted in interrupted preparation
of ewes for the following mating season (January).

Synchronization of oestrus is a tool with great potential to control
breeding of small stock (Haresign, 1978). A variety of synchronization
techniques had been used to induce oestrus in ewes (Cumming, 1979;
Greyling and Van der Westhuysen, 1980), especially outside the normal
breeding season (Bosu et al., 1978; Greyling et al., 1985).

The most commonly used method to synchronize oestrus during the
breeding season is the progestagen impregnated intravaginal sponge, left
in situ for 12-14 days (Gordon, 1983). Recently, several biotechnological
methods have been developed to induce ovulation or synchronize

oestrous activity in goats during the different months of the year (Aboul-
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Ela et al. 2004) and to synchronize oestrous activity in sheep and goats
during the breeding season (El-Saidy et al., 2005). Also, a recent study
including Control Internal Drug Release (CIDR), and gonadotrophins +
PGF2a were used for oestrous synchronization in ewes (McKusick et al.,
2002).

Therefore, it was the objective of this study to evaluate the effect of
using different hormonal treatments such as, GnRH-PGF.a-GnRH
protocol,Flugestone acetate(FGA-sponge)and CIDR on synchronization
of oestrous and ovulation in ewes during May breeding season in an
attempt to overcome the problem of low fertility and to detected the most
effective and economic method of hormone treatment.

MATERIALS AND METHODS

The experimental work of this study was conducted on %2 Finnish
Landrace - %2 Rahmani ewes at Sakha Animal Production Experimental
Station. Fourty ewes weighting 45-50 kg and aging 3-4 years were used
in this study. Ewes were divided into four similar groups 10 ewes each
according to their body weight and age. Animals were fed concentrate
feed mixture (14% CP) and berseem hay according to NRC (1984).

Ewes of the control group (G1) were allowed for natural mating
starting from May 1%t Ewes of the treatment groups were hormonally
treated and artificially inseminated. Hormone treatments started by the
last third of April to allow ewes to be inseminated early in May.

Ewes in the 2" group (G2) were injected i.m. (Day 0) with 1 ml
GnRH analogue, Receptal (Intervet International B.V. Boxmeer-
Holland). Each 1 ml of Receptal contained 0.0042 mg Buserelin acetate
equivalent to 0.004 mg Buserelin. Seven days later, each ewe was
injected i.m with 0.7 ml Estrumate (Coopers Animal Health LTD,
Kafrelsheikh Vet. Med. J. Vol. 5 No. 2 (2007)
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Berkhansted, England). Each 1 ml of Estrumate contained 263 g
cloprostenol sodium equivalent to 250 npg cloprostenol (PGF.a
analogue). A second dose of 1 ml GnRH analogue was given on day 9
and artificial insemination was carried out 24 h following the 2" GnRH
injection.

Ewes in the 3" group (G3) were treated with intravaginal sponges
impregnated with 40 mg Flugestone acetate (FGA, Intervet International
B.V. Boxmeer-Holland). The sponge was inserted and remained
intravaginal for 11 days. Each ewe was injected i.m. with 600 IU PMSG
(Folligon, Intervet International B.V. Boxmeer-Holland) 48 h before
sponge withdrawal (day 9) and 0.7 ml Estrumate on the day of sponge
withdrawal (Day 11) and the ewes were artificially inseminated at 52 h
later.

Ewes in 4" group (G4) were treated (day 0) with Controlled
Internal Drug Release (CIDR type G device contained 0.3 g progetserone
in inert silicone elastomer, Australian Distributor, Riverina Artificial
Breeders Pty. Ltd.). The device remained intravaginal for 11 days. Ewes
were i.m. injected with 600 IU PMSG/ewe at 48 h before CIDR
withdrawal (day 9) and 0.7 Estrumate on the day of CIDR withdrawal
(day 11) and the ewes were artificially inseminated at 52 h after
treatment.

Oestrous detection:

Starting from Estrumate injection in G2 group, and device
withdrawal in groups G3 and G4, oestrus was detected four times daily
(30 min. each) by using an aproned intact fertile ram. Data of the onset
and duration of oestrus were recorded.
Kafrelsheikh Vet. Med. J. Vol. 5 No. 2 (2007)
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Insemination:

Semen was collected from proven fertile rams by artificial vagina
and diluted just before insemination. Semen was extended with Tris-yolk
extender. Each 100 ml of Tris-yolk extender consisted of 3.025 g Tris,
1.675 g citric acid, 0.75 g glucose, 15 ml egg yolk, 100.000 U Penicillin
and 100.000 pg Streptomycin and distilled water up to 100 ml.
Immediately after semen collection, the volume was measured and sub-
sample of raw semen was tested for sperm motility according to the
method described by Bane (1982). Only ejaculates with 80-90% initial
motility were extended (1 part semen plus 4 parts extender) at 37°C.
Sperm concentration was estimated and adjusted in the extender to be
about 300 x 10° total sperm/ml extended semen.

Insemination was carried out using a simple plastic disposable
inseminating pipettes with fine blunt bent end and a vaginal speculum.
One ml of extended semen was deposited into the cervix as far as
possible.

Blood sampling:

Blood samples were taken from all the experimental animals via the
jugular vein at 8.30 a.m. into evacuated heparinized tubes (10 ml) as
shown in timetabled.

GL: | Control Twice weekly for 7 weeks starting from hormone treatment.
G PG G | Al days
Gz | GnRH 20|24 6|7 8 9 | 10 1 12 | 13 | 14 | 15| 22 | 29

P | PM R+PG Al days g
G3: | FGA -2 0 |3 7 8 9 10 | 11 | 12 13 14 | 15 | 22 | 29
G4 | CIDR -2 0 |3 7 8 9 10 | 11 | 12 13 14 | 15 | 22 | 29

(G=GnRH, PG=PGF,q, I=insertion, PM=PMSG, R=removal and Al=artificial insemination)
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Progesterone hormone assay:

Plasma progesterone hormone concentration was determined by
radioimmunoassay procedure in samples of 5 selected animals (3 lambed
ewes and two non-lambed ewes) in all groups. Quantitative
determination of progesterone in plasma samples was carried out using
progesterone radioimmunoassay kit (Catalog No. 1188 manufactured by
Immunotech, France). The assay is based on competition reaction
(Bojanic et al., 1991).

Statistical analysis:

Data were analyzed using SAS (1999), GLM analysis of variance
for oestrous duration and litter size and Chi-squares for the occurance of
oestrus and lambing rates. Duncan Multiple Range test (Duncan, 1955)
was used to detect the significance between treatment groups.

RESULTS AND DISCUSSION
Oestrous activity:
Occurrence of oestrus:

Data in table (1) represent oestrous occurrence in ewes following
treatment. Data showed complete response (100%) of ewes to FGA-
sponge and CIDR treatments. On the other hand, using GnRH protocol
resulted in significantly lower (P<0.01) oestrous occurrence (30%).

Table(1):Oestrous occurrence and frequency distribution of the onset of oestrus
in responding ewes of the different treatment groups.

Ewes came Onset of oestrus (h)
Group n in oestrus Average 32 36 40 44
n % +SE n % n % n % n %

GnRH 10 3 308 38.66+1.33 1 33.3 2 66.7°
FGA 10 10 100* || 36.80+1.55 4 40° 2 20 2 20° 2 20°
CIDR 10 10 100* | 39.20+1.55 2 20 2 20 2 20° 4 40?

A and B: Means denoted within the same column with different superscripts are significantly different at (P<0.01).

a and b: Means denoted within the same column with different superscripts are significantly different at (P<0.05).
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Using the same GnRH protocol during September mating season in
ewes of the same breed group, resulted in 25% occurrence of estrus (El-
Saidy et al., 2005). Comparing among treatments, Ungerfeld et al.
(1999) found differences between FGA and CIDR treatments in oestrous
response (35 and 50%, respectively) of Corriedale ewes during the non-
breeding season.

Onset of oestrus:

Data in Table (1) indicated insignificant differences between
treatments in the onset of oestrus. Oestrus occurred earlier in FGA (36.80
h) than in GnRH (38.66 h) and CIDR (39.20 h) groups.

Using the same GnRH protocol in ewes of the same breed group
during the breeding season, El-Saidy et al. (2005) found similar values
for the onset of oestrus.

Duration of oestrus (h):

Data in Table (2) show similar average duration of oestrus in
GnRH, FGA and CIDR groups (20 h). Duration of oestrus in all groups
ranged between 16 and 24 h. Data also show that 40% of the ewes in
each of FGA and CIDR groups stayed in oestrus for 20 h. The rest of
ewes in each group were equally distributed (30% each) to have a
duration of oestrus of 16 and 24 h, respectively.

Table (2): Duration of oestrus and its frequency distribution in responding
ewes of the different treatment groups.

Ewes came in Duration of oestrus (h)
Group oestrus average+SE 16 20 24

n % n % n % n %
GnRH 3 308 20.0+2.31 1 10° 1 10° 1 10b
FGA 10 1007 20.2+1.03 3 302 4 40? 3 30°
CIDR 10 1007 20.0+1.03 3 302 4 40? 3 30°

A and B: Means denoted within the same column with different superscripts are significantly different at (P<0.01).
a and b: Means denoted within the same column with different superscripts are significantly different at (P<0.05).
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Using the same GnRH protocol, a longer oestrous duration (28 h)
was reported in ewes of the same breed group during the breeding season
(El-Saidy et al., 2005). Despite of the wide variability in the reviewed
data of oestrus in ewes due to breed, season and treatment, oestrous
duration varied due to synchronization with PGF2o. or administration of
progestagen together with PMSG, which lengthen oestrus by about 6 h
compared with natural cycles (Greyling and Van Niekerk, 1990).

Lambing rate and litter size:

Lambing has been considrered as referring to conception. Data in
Table (3) show an equal lambing rate (70%) for the control, FGA and
CIDR groups. This value is significantly (P<0.05) higher than that of the
GnRH group (50%). It is worthy noting that at least 2 out of 7 ewes
(28.5%), which did not show oestrus following GnRH treatment lambed
due to blind insemination. This means that at least 20% of the ewes
treated with GnRH had silent ovulation. On the other hand, 30% of the
ewes showed estrus in FGA and CIDR groups failed to conceive after
insemination following the hormonal treatment.

Table (3): Lambing rate and litter size in ewes of the different experimental

groups.
Ewes lambed
Total . .
Group Total No. of lambs born Litter size
No. R NR
n %

Control 10 7 7 70% 9 13
GnRH 10 3 2 5 50° 6 1.2
FGA 10 7 7 70° 10 14
CIDR 10 7 7 70° 10 14

a, b.....d: Means denoted within the same column with different superscripts are significantly different at (P<0.05).
R = Number of ewes which have came in oestrus.

NR = Number of ewes which have not shown oestrus.
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If insemination is supposed to be based on the overt signs of
oestrus, lambing rate in ewes in GnRH group will reach maximum value
of 30%. These results support the practicability and feasibility of the
procedure of pre-determined time as a base for implementation of
insemination rather than dependence on the occurrence of oestrus
(Table 3).

In agreement with the present fertility results, Ungerfeld et al.
(1999) found no significant differences between treatment with FGA and
CIDR device in conception rate of Corriedale ewes during non-breeding
season. Also, the pregnancy rate of Merino ewes during the breeding
season was similar for FGA-30 mg, FGA-40 mg sponge and CIDR-G
being 74.7, 72.1 and 71.7%, respectively (Hill et al., 1998). Ewes treated
during the breeding season with CIDR and naturally mated had
conception rate of 74.1% (Godfrey et al., 1997).

Beck et al. (1996) reported that there was no effect due to treatment
on lambing performance (%) when ewes were treated with either GnRH
plus PGF2a (88%) or a double dose of PGF2a (92.5%) to synchronize
oestrus during the breeding season.

Concerning the litter size of ewes (Table 3), as compared to the
control group (1.3) treatment with FGA and CIDR resulted in higher
litter size (1.4), while litter size in GnRH group was lower (1.2).

Increasing litter size of ewes in FGA and CIDR groups may be
referred to PMSG dose (600 1U/ewe) which might be high for the local
crossbred sheep during this time of the year. Ritar et al. (1989) advised
the use of a lower dose of PMSG (200 IU) when it is combined with
CIDR or sponge treatment to avoid increasing litter size and
subsequently high rates of post-natal mortality during the breeding
season.

Kafrelsheikh Vet. Med. J. Vol. 5 No. 2 (2007)
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In Welsh Halfbred (Beck et al. 1996) ewes treated with GnRH
(4 ng Buserelin) followed, 5 days later by 100 pg PGF.a, litter size was
1.69. The differences among studies in litter size could be referred to
differences in treatment, dose of PMSG, season and breed.

Progesterone profile:

Progetseropne (P4) profile in the sampled ewes of the control and
treatment groups pre-, during and post-treatment is presented in Figures
(2-5).

Control group:

Average P4 concentration in control ewes was at the basal level in
non-pregnant ewes ranging between 0.018 and 0.544 ng/ml during the
period from 22 April up to 13 June. In pregnant ewes, average level
started to increase from 0.224 ng/ml (average 9 May) to reach the
maximum level (1.668 ng/ml) at 20 May on average, thereafter, Ps
declined to 0.198 ng/ml at 27 May (Ovulation and conception) and
increased again reaching 2.671 ng/ml by day 16 of pregnancy (Fig. 1).
The P4 plateau preceding pregnancy indicates the occurrance of silent
ovulation during the 1% half of May.

—&— Preg.
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074.—‘\ T T T T T T T T T T T T T T 1
2A 25A 29A 2M 6M 9M 13MDlGM 20M 23M 27M 30M 3J 6J 10J 137
ays

Fig. (1): Changes in P4 concentration in control ewes during April (A) and

May (M) months.
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GnRH group:

In GNRH group, the trend of change in level of P4 pre-, during and
4 days post-treatment was the same in both pregnant and non-pregnant
ewes. It showed marked increase after 1t GnRH (day 0) injection to
reach maximum levels (0.7-0.9 ng/ml) on days 5, 6 and 7, then decreased
to less than 0.5 ng/ml on days 9 and 10. Thereafter, light and slow
increase in the level of P, started in all ewes. In pregnant ewes, the
increase in Pa level continued and got faster from day 15 to reach 2.7
ng/ml on day 29, while P4 decreased in non-pregnant ewes from 0.53
ng/ml on day 13 toward the basal level. P4 level in one of the two non-
pregnant ewes reached 0.5 and 0.7 ng/ml on days 12 and 13,
respectively. According to Gordon (1996) the failure of conception in
such ewe could be referred to insufficient corpora luteau. This ewe was

considered as ovulating (Fig. 2).

2 0 2 4 6 7 8 9 10 U 12 13 14 B 2 X
Treatment day

Fig. (2): Changes in P4 concentration in ewes of GnRH group.
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FGA group:

In FGA group, P4 levels on the day before and day of treatment
were basal in both pregnant (0.155 and 0.242 ng/ml, respectively) and
non-pregnant ewes (0.057 and 0.074, respectively). Level of P4 started to
increase gradually after sponge insertion to reach the maximum level
(6.863 and 6.710 ng/ml in pregnant and non-pregnant ewes, respectively)
on day 10 after 24 h of PMSG injection (day 9). On the day of sponge
withdrawal and PGF.a injection (day 11) of treatment, level of P4 began
to show sharp reduction to reach levels of 0.160 ng/ml in pregnant and
0.166 ng/ml in non-pregnant ewes on day 13 (insemination). Level of P4
remained low in the non-pregnant while it started fast increase from day
15 reaching 3.527 ng/ml on day 29. P4 profile in the non-pregnant ewes
means absence of ovulation, which could be considered as the reason of
failure of pregnancy (Fig. 3).

2 0 3 7 8 9 10 11 12 13 14 15 22 29
Treatment day
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Fig. (3): Changes in P4 concentration in ewes of FGA-sponge group.

CIDR group:

P4 profile in this group followed the same trend as in the FGA-
group both in pregnant and non-pregnant ewes. Again the failure of
pregnancy could be referred to failure of ovulation (Fig. 4).

P4 (ng )

2 0 3 7 8 9 10 1 12 13 14 B 2 2
Treatment day

Fig. (4): Changes in P4 concentration in ewes of CIDR group.

Increasing level of P4 in ewes during FGA and CIDR treatments
reflect mainly the eefect of exogenous progestine in both protocols. The
maximum P4 level in treated ewes with both protocols have been attained
at the last day of treatment (day 11). Basal level was detected the days
followed the end of treatment. More accurate time for P4 to reach the
basal level following treatment in sheep has been reported by Ritar et al.
(1984 and 1989) as 6.8 h for FGA and by Barnes (1987) as 6.5 h for
CIDR treatment.
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In both pregnant and non-pregnant ewes in FGA and CIDR groups,
it was observed higher P4 level during treatment days. The main cause of
the failure of pregnancy following FGA or CIDR might be the failure of
ovulation. The cause of failure of ovulation is in need of explanation.

Lambing synchrony and subsequent fertility:

Onset and duration of lambing season for ewes in each of the
experimental groups are shown in Table (4). Results in the table
indicated average 12-14 days early in the lambing season for treated than
in control ewes. Moreover, duration of the lambing season represented in
treatment groups less than 20% of that in the control group (7 days in
each of treatment groups compared with 37 days in controls). When the
experimental ewes were allowed for the natural mating in the next season
(January) according to the managerial production system of APRI (3
lambings/2 years), only 50% of the control ewes have been conceived
compared with 70, 70 and 60% conception rate in those of GhnRH, FGA
and CIDR groups, respectively. This could be considered as reasonable
reflection of the wide range of lambing dates in the control group
compared with that in each of the treatment groups. In other words,
treatment for synchronization of estrous/ovulation resulted in subsequent
synchronized and early lambing than in controls which, in turn, followed
by earlier weaning and better chance for getting ready for the next
mating season (January).

Table (4): Lambing synchrony and subsequent fertility.

|| Group || Lambing season Subsequent fertility
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Average date Range Duration rate (%)
(from — to) (d)
Control Oct. 181 3/10-8/11 37 50
GnRH Oct. 6™ 3/10-9/10 7 70
FGA Oct. 5t 2/10-8/10 7 70
CIDR Oct. 4th 2/10-8/10 7 60

Economic return of treatment:

According to the cost of hormonal treatment presented in table (5),

GnRH represented the cheapest treatment but the output of this treatment
was low (6 lambs) as compared with FGA and CIDR treatments
(10 lambs each). The treatment cost/lamb born was 16.7, 38 and 38 L.E.

for the three treatment groups, respectively.

Table (5): Treatment costs of different hormonal treatment.

Groups || N Treeatment Total treatment || No. lambs | Treatment cost/lamb
cost/ewe (LE) costs (LE) born born (LE)
GnRH | 10 10 100 6 16.7
FGA 10 38 380 10 38
CIDR 10 38 380 10 38
CONCLUSIONS

Within the sheep production system of 3 lambing/2 years in Animal
Production Research Institute, mating in May and January seasons
usually gains lower fertility rates compared with that in September.

January is followed by a period of irregular and low estroius
activity in local breeds of sheep terminates by early May. So, the
majority of ewes would not naturally mated by the first half of May and
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conception rates, in turn, will be low unless the mating season is
extended behind May.

Results of the present study indicated late incidence of pregnancy
due to natural mating in May (control group) resulting in delay of
lambing (average date October 18" ) and long duration of lambing
season (37 days, from October 3™ to November 8™ ). This led to delay in
weaning of lambs and consequent low fertility rate (50%) due to the
subsequent mating season (January). On the other hand, hormonal
treatment resulted in synchronized and early lambing which allowed
enough time for preperation to January natural mating season and
consequential relatively high fertility rates. These results could justify the
lamb production extracosts paid for hormonal treatment. Exceptionally,
within hormonal treatment groups, GnRH compared with FGA and
CIDR protocols, albeit much less costing, resulted in marked low lamb
production and it is unreasonable to be recommended.

Progesterone profile in the studies ewes during and post GnRH
treatment indicated immature CL as a main and direct cause of the failure
of pregnancy. This leads to the need for more investigation with the trial
of modifying GnRH treatment protocol in terms of dose and dosage
interval and studying the simulateneous folloicular dinamics.

An indicated cause of conception failure in FGA and CIDR treated
ewes is the absence of ovulation. Prolonging pessary stay intravaginal
may cover such cause and result in better response.
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