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SUMMARY

Cyclic Barki ewes (n=39), in good body condi-
tion, were assigned for 2 experiments. In experi-
ment [, ewes were divided into 3 main groups,
then each group was divided into 3 subgroups.
Group I was injected intramuscularly (IM) with 3

ml lutalyse, | ml estrumate or 1 ml prosolvin.

Group 11 were injected intra-vulvo-submucosa.

(IVSM) with 35-40% of IM dose. Group III were
*Ychronized with the same dose and types of lu-
WYlic hormones as group II, but the drugs were
nfuseq deep cervical (DC). The percentages of
::;SO 5lhat expressed estrus sign if icantly differ at

™ (82.14, 96.55 and 86.67%) for IM, IVSM

and p ;
_ C, fespectively. The interval times from PG

InJcClion to estru

p s were also significantly differ at

i (57.7, 52.5 and 60.35 hrs) for IM, IVSM
D, )
HfeSpectively. “T'he duration of estrus phas-

.

es for IM, IVSM and DC were non signilicantly
(31.43, 32.86 and 31.08 hrs, respectively). In cx-
periment II, 36 Barki ewes were injected 1IVSM
with 0.4 ml prosolvin, 19 (Group I) of these syn-
chronized ewes were injected IM with | ml of re-
ceptal (GnRH) 48 hrs after PG injection and 17

ewes were used as control (Group II). All ewes

- were mated and observed for estrus 17-25 days of

insemination. Seven-teen (89.47%) cwes that re-
ceived GnRH and 15 (88.24%) in control group
did not return to estrus up to day 25 of maling.
Pregnancy rate at 2 months of mating were signif-
icantly differ at P<0.05 (76.47 and 89.47%, for
control and GnRH group, respectively). The rate
of twinning and litter size were also higher in
GnRH ewes than control (36.84 Vs 17.6 %;
P<0.09 and 1.23 Vs 1.44; P<0.05).
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1 yBUCTION

successful cstrous synchronization can increase
the probability that animals will be artificially in-
seminated during a designated period and contrib-
uted to improved reproductive efficiency (Ryan et
al., 1995). Estrous cycle control can reduce man-
agement problems, especially those associated
with daily monitoring to detect estrus in herds
(Lchrer et al, 1992). In addition, the pre-
determine of the estrous time initiation and es-
trous detection could be reduced or even eliminat-
ed (Britt, 1987 and Romano, 1996). The forms of
estrous cycle control will vary with the objective
in relation to breeding management, but recent
developments of original ones should be taken in
account (MaCmillan and Peterson, 1993; Ander-
son and Day, 1994 and Ryan et al., 1995). The
control of the estrous cycle is dependent on the
manipulation of the hormonal events occurring
during the normal ovarian/estrous cycle. The es-
trous cycle is frequently modified by forms of
hormonal therapy which produce varied degrees
of synchronized estrus (Macmillan and Peterson,
1993). Several hormonal treatments have been
proposed to control the estrous cycle and induce

ovulation in females (Cognie, 1990).

Prostaglandin Fy0. (PG) and its derivatives were
identificd as thc most potent luteolytic agents

available for controlling the cstrous cycle of
sheep (McCracken et al., 1972) and cattle (Knick-
erbocker et al. 1986 and Ishwar and Pandey,
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Increasing the number of lambing could b,
mean towards boosting lamb production in she
(Fahmy and Lavallee, 1989). Several researches
have demonstrated that administration of Gnké
in conjunction with traditional methods of estroz
synchronization ~ suppresses large follick
(McNeilly et al., 1986), initiatc a new wave ¢
follicular development and improves the numb

of ovulations (Cognie 1990) and may enhance
may aﬂﬁ

precision of estrous synchrony which |
(Bo ¢!

the fertility of synchronized animals

1991 and Thatcher et al. 1993).
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synchronization, determination of onset and dura-
tion of estrus. It was also aimed to study if GnRH
injection to synchronized Barki ewes improve
pregnancy, lambing rates and litter size (number

of lambs born per cwe).
MATERIALS AND METHODS

1) Animals: The present study was carried out on
39 Barki ewes aged 3 to 6 years old and bred at
the experimental farm of the ARRI. Animals
were housed in an open yard under natural
light conditions. Ewes were fed on concentrate
mixture containing 14% crude protein and 11%
crude fiber. Barseem or darawa (green corn)
were added during the green or dry season, re-
spectively. Water and mineral blocks were of-
fered ad-libitum.

2) Drugs: The medicaments used in the present
study were:

a) Luteolytic hormones:- lutalyse (Upjohn
Co., Kalamazoo, USA), each ml contains
6.71 mg of dinoprost tromethamine salt,
equivalent to 5 mg dinoprost; estrumate
(Coopers Co., England), each ml contain§
263 pg of cloprostenol sodium, equivalent
to 250 pg cloprostnol and prosolvin (Inter-
vet International, B. V., Holland), each ml
contains 7.5 mg of luprostiol.

b) Gonadotrophic releasing hormone

(GnRH):- receptal (Hocchst Veterinary Gm

bH, Germany), each ml contains 0.004 mg

buserelin.

Vel.Med.y, .Glza.Vol.47,No.2(1999)

3) Experimental design and procedure: During
the breeding scason, all animals werc observed
at least for 2 successive estrous cycle before
the start of the experiment, using a vaseclo-

mized ram of a good sexual desire.

Experiment I: In this experiment, ewes were di-
vided into 3 main groups according to the routc of
luteolytic agents administred, then each group
was divided into 3 subgroups according to the lu-
teolytic hormone types. Group I were injected in-
tramuscularly (IM) at days 10-12 of the cycle
(day 0 was considered as day of estrus) with 3 ml
lutalyse, 1.0 ml estrumate or 1.0 ml prosolvin.
Group II were injected intra-vulvo-submucosa
(IVSM) with 35-40% of IM dose, using an insulin
syringe. Group III were synchronized with the
same dose and types of luteolytic hormone ﬁs
group II, but the route of administrated was deep
cervical (DC). Ewes were lifted from hind limbs
and by using small vaginal speculum and Al gun,
the drugs were infused into the cervical canal
deeply as possible and each ewe was raised at this
position for about 5 min after drugs administra-
tion. The onset of estrus was detected with vasec-
tomized ram 24 hrs after luteolytic hormone injec-
tion and every 8 hrs for 4 days. Ewes werc
considered in estrus when they stood to be mount-
ed by the male. Estrous initiation was defined as
the time between injection and the first accepted
mount. Estrous duration was considered the time
between the first and the last accepted mount. All

ewes were used in more than one trial for cstrous
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after the clapse of 1-2 natural cy-

synchronization
| (hours) to cstrus and cs-

cles. The time interva

trous duration were recorded.

Experiment IL: From the obtained results in ex-

periment I, thirty-six Barki ewes were injected in-
tra-vulvo-submucosa (IVSM) with 0.4 ml prosol-

vin. Nine-teen of this synchronized ewes were

injected IM with 100pg of GnRH (1 ml of recep-
tal) at the beginning of estrus and the others
(n=17) were used as control. Ewes were naturally
mated and observed for estrus 17-25 days after
mating. Pregnancy diagnosis was performed 25
days after insemination, using sonography. Preg-
nancy state, lambing results and the number of
lambs born per ewe were recorded. Pregnancy
rate was defined as the percentage of synchron-
ized ewes that became pregnant; lambing rate was

defined as the percentage of synchronized ewes

N

Statistical analysis: Data were ‘
: X ana|

factorial design and Duncan's my) ysed 4.

1ple ¢
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est

and estrous duration. The data were TUs grg
ana| Sed

ing Costat program; version 3.03 copyri
' 1
cottort software. Bhtlgg

RESULTS

Table (1) revealed that, 82.14% of Barki ewy
group I expressed estrous symptoms and respy
ed to synchronization treatment. This percen
reached 86.67% in ewes treated with lutedy
drugs through DC infusion (group m)
reached a maximum percentage (96.55%) ines
of group II which were treated with luted
drugs through intravulvosubmucosal (TVSM)

that lambed.

Table (1): Effect of PG trcatments and its route of injcclion on the cstr

and duration in Barki cwes (Mcan + SE):

ous synchroniulion

Treated | Type of No. of- | No. Ofdc‘;cs Onset lime to Duration of
trcated | responded to i wrus (hrs.)
Groups drugs e estrus (%) cstrus (hrs.) .cs s (
Group1 | Lutalyse | 10 8 (80) 6L.13z294 | 3200£1.07
(M) | Prosolvin 9 §(88.89) | s7.25¢336 | 3213 1.65
Estumatc | 2 7(17.18) | 5429¢4.16 | 3000¢ 0.95
a
Overall 28 | 2382.14)° |57.70¢ 5.00°0 | 31.43:0.74
/
Group II Lutalyse 10 10 (100) 52.5+3.55 33.3¢ 1.16
(avsMy | Prosolvin | 9 8(88.89) | 49.5:387 | 3238 1.41
Estrumatc | 10 10 (100) 54.9+3.13 32.8% 1.05
a
Overall 29 | 2896.55°* | 52.5¢ L ogb | 32.86£067
Group 111 | Lutalyse | 10 9 (90) 67.0043.42 | 3078 0-25;
(DC) Prosolvin | 10 10 (100) 51.742.00 xIWE4 ll. 7
Estrumate| 10 7(70) 64.14+ 3.48 31.43t I
] a
50
Overall 0 | 26@6.67)° | 60352213 31.08£0
e — )
170 2(2000
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The difference between these percentages was
significant (P < 0.05). The averag tim from PG
administration  to 57.742.00,

52.50+1.99 and 60.35+2.13 hours for IM, IVSM

and DC route of injection, respectively. The dura-

estrus were

tion of estrous phase were correspondingly
31.43+0.74, 32.86+ 0.67 and 31.08+0.56 hours.
Statistical analysis revealed significant differenc-
¢s (P<0.01) between the time to estrus and non

significant for estrous duration (Table I).

Occurrence of estrus after PG injection in differ-

ent routes showed that, most treated ewes
(78.26%) of group I (IM) expressed estrus after
43 up to 59 hours of administration. In group 11
(IVSM), 32.14% of treated ewes came in estrus
after 35 up to 43 hours of PG administration,
while, in ewes of group III (DC), 34.62% of them
showed estrous behavior after 59 up to 67 hours

of PG infusion (Table 2).

Table (2): Distri

routes of injections:

Irrespective to the route of PG injection, the mean
time intervals from treatment to the onsct of cs-
trus were 59.89+2.22, 52.73+1.79 and 57.4242.16
hours after administration of lutalyse, prosolvin
and estrumate, respectively. Statistically, there
was significant influence (P<0.01) of luteolytic
drug types on this criteria. Concerning the length
of estrous phase, it averaged 32.0710.62, 31.81%
0.80 and 31.58+0.71 hours after application of lu-
talyse, prosolvin and estrumalte, respectively.
However, no significant differences regrading es-

trous duration (Figure 1) could be observed.

Analysis of variance revealed that, the time inter-
val between PG injcction and onset of estrus was
affected (P<0.05) by both type and route of luteo-
Iytic drugs injection, while, the estrous duration
did not significantly differ. However, results
showed negative correlation (r=- 0.38; P<0.01)

between the time of onset estrus and duration.

bution of estrous onsct in Barki ewes treated with PG at diffcrent

Time to cstrus (hrs)
Treated
Grotps 35 43 51 59 67
No. of ewes showing cstrus (%)
Group I (IM) 0 |5@2174) 9 (39.13) | 9 (39.13) 0(0)
Group 11 IVSM)| 5 (17.86) | 9 (32.14) 8 (28.57)| 6 (21.43) [ 0(0)
Growp I (DC) | 0@ | 76907 (26.92) [ 3 (11.62) [9(34.62)

Vel Me
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Figurc (1): Effect of lutcolytic drugs on thc cstrous synchronization and i duration in Bark;
Cwer:
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Table (3) showed the effect of GnRH injection on  Pregnancy rate at 2 months of mating wer s
the pregnancy rate and litter size in ewes. Seven-  icantly different at P<0.05 (76.47 and 89.47%)
teen (89.47%) ewes that received GnRH and 15 control and GnRH group, respectively. Howee
(88.24%) in control group did not return to estrus  pregnancy rate was maintained unchanged 51
up to day 25 of mating. Pregnancy diagnosis was the end of gestation in control group, bz!
confirmed using ultrasonography. Two ewes GnRH group, one animal aborted after 2 ==
(11.76%) of control group showed early embryon-  of pregnancy (Table 3). The rate of twinasz @
ic death between days 25 and 60 of gestation,  litter size were also higher in GnRH trezizd &
while, nothing happened in GnRH treated group than control ewes (36.84 Vs 17.6%; PGz
(this was determined by pregnancy diagnosis 2  1.44 Vs 1.23; P<0.05).

months of  gestation using ultrasonography).

Table (3): Influence of GnRH treatment on pregnancy rate and litter size in Barki cwes
]

No. Of ewes (%) No. of ewes lambing (%)

Treated

v Littet
Groups | Total onretum | Pregnant at Single Twin Total 2
(0 esrus 2 months e |
‘/

Conurol | 17| 15(88.24) | 13 (76.47); | 10(58.82) | 3 (17.65) |13 (T .44

!
GnRH | 19 | 17(89.47) | 17 89.47° | 9 (47.37) | 7(36.84) |16 342D e

2(2000)
. VcLMcd.J..Glza.Vol.48.NO
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pDISCUSSION

several hormones have been shown to possess lu-
teolytic activity when administered at various
times throughout the estrous cycle (Hansel and
Convey, 1983). PGFaa and its analogues have
proven to be the most practical means for induc-
ing luteolysis and synchronizing estrus (Wiltbank
ct al., 1995). In this study PG was administrated
as single dose at random stages of the estrous cy-
cle, if the ewes did not respond to the first injec-
tion they were injected with a second dose, 11
" days apart. The obtained results revealed that, the
! percentages of ewes that expressed estrous symp-
toms after the application of PG were 82.14,
96.55 and 86.67% for IM, IVSM and DC, respec-
- uvely. Higher percentages of estrus were ob-
i served in ewes that received PG via IVSM and
# DC, since, the ability of PG to reach the uterine
vein is faster and reaches to ovary directly via a
I counter current transfer mechanism in the utero-
ovarian pedicle (McCracken et al., 1972), without
passing through the pulmonary vascular bed,
where it would be rapidly degraded to its inactive
metabolites as in case of IM injection. Similarly,
Cardova et al. (1990) suggested that effective es-
rus response to PG treatment through IVSM
foule may dependent on a unilateral pathway be-
'Ween the intravulvosubmucosa and ovary. Dur-
ing follicular maturation, intrafollicular PGF2 and
PGE; levels increase and reach maximum values
aPproximately 64 hrs after injection of a luteolytic

*8ENts (Algire, 1989) during this time PGF2 dif-

VeL
Mcd.J..Glza.Vol.47.No.2( 1999)
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fuses through the follicular wall (Espey, 1980) to
activate the collagenolytic enzymes of the thecal

fibroblasts in those follicles which have been se-

lected to ovulate.

Based on the mean interval from PG injection to
onset of estrus, the ewes of IVSM group ex-
pressed estrus 5 and 8 hours earlier than IM and
DC cwes, respectively. The mean time intervals
in the present study were influenced by the route
of PG injection and its types, these intervals were
57.704+2.00, 52.5+1.99 and 60.35+ 2.13 hours for
IM, IVSM and DC group and were 59.89+2.22,
52.73+1.79 and 57.4242.16 hrs, for lutalyse, pro-
solvin and estrumate, respectively. Different re-
sults were recorded by many authors. Bindon et al
(1979) found the interval time from PG injection
to onset estrus were 36.00+1.9 to 44.00+ 1.8 hrs
with 31.00+2.9 to 52.7+24 3.1 hrs duration of es-
trus. The time to estrus was significantly shorter
in PG than progesterone synchronized ewes
(Hayat, 1996). In accordance Mutiga and Muka-
sa-Mugerwa, (1992) found that the onset of estrus
ranged from 43.5+ 1.61 to 45.3+1.43 hrs by
PGFaa, while it was 49.3342.1 to 52.67+1.61 hrs
by spongy removal. Also, Beal (1996), found the
average interval from injection of PG to estrus is
usually 60 to 72 hrs. This interval depends on the
phase of follicular development at the time of PG
injection, animals that possess dominant follicles
that are still growing will show estrus in 48 1o 60
hrs, while animals with follicles at the plateau

stage or regressing phase will take more than 3
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days (Bo ct al., 1994 and Pinheiro et al., 1998).
Others cxplained the variation in the timing of cs-
trus to diffecrencecs among animals in the rate of
regression of the CL following treatment (Beal,

1996).

Analysis of variance showed non significant dif-
ferences between ewes in groups I, II and III re-
(31.4310.74,

32.86+0.67 and 31.08+0.56 hrs, respectively).

However, negative correlation (r=-0.38; P<0.01)

grading duration of estrus

was found between estrous duration and interval
to estrus. This result is in accordance with that re-
corded by Gallo et al. (1992) who reported that,
neither progesterone nor duration of treatment in-
fluenced estrous duration. This indicates that
there was an adequate surge of endogenous gona-
dotropins to initiate the sequence of hormonal
events resulting in estrus and ovulation. In addi-
tion, Hanrahan and Quirke (1975) found a nega-
tive correlation within all breeds between the du-
ration of estrus and the interval from spong
withdrawal to the onset of estrus. Moreover, they
found a negative relationship between the dura'-
tion of estrus and ovulation rate. On the contrary
Land (1970) and Bindon et al (1979) found a pos-
itive relationship between duration of estrus and

fecundity as well as litter size.

Gonadotrophin releasing hormone (GnRH) has
been uscd cxtensively to improve fertility and for
the treatment of reproductive problems (Leslie et

al 1984). Several researchers have demonstrated

174

that treatment with GnRH to regress the dominap
follicle and initiate a new wave of follicular g,.
velopment in conjunction with traditional meg,.
ods of estrous synchronization may enhance the
precision of estrus synchrony and may affect (e
fertility of synchronized animals (Bo et al., 199
and Thatcher et al., 1993). Moreover, Schmitt ¢
al. (1996) stated that PGFaa injection followed by
GnRH analogue (24 hrs) produced a high incj.
dence (35%) of short return -to- service intervals,
In the current study, the influence of GnRH on the
pregnancy rate and litter size in Barki ewes was
investigated. Pregnancy rate at 25 days in both
control and GnRH groups were 8324 and
89.47%, respectively. Although the differences
between the two percentagcs were not signiﬁcan'l-
ly at 25 days of insemination but were significanl
(P<0.05) at 2 months of gestation, 76.47 and
89.47% for control and GnRH group, respectiv
ly. In the same line the present results reveald
that, the early embryonic death between 25 daf
and 2 months of gestation was higher (11.76%) i
control ewes than GnRH treated group. Althoug!
the factors causing embryo loss in ewes have
to be established, but, the percentage of embry?
ic death which occurs as a result of an inaPPmpf
ate relationship between the embryo and uterus!
the absence of other obvious anti-fertility o
remains speculative (Ashworth, 1992)- This ™
be due to the fact that ovine and bovine cons?
tuses secrete proteins, prostaglandin’s and SI,i
oids which together with ovarian steroids ™ ‘

ich
uterine biochemistry and morphology whi¢

Vcl.Mcd.d..Glza.Vol.48.No.2(2000)
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lead to embryo mortality (Ashworth, 1992). There
is evidence to suggest that luteal inadequacy is
one of factors which lead to early embryonic
death (Dowing 1980). Luteal inadequacy may

from environmental factors

result such as
stress ornutrition (Wilmut et al.,, 1986). Others
(Ashworth and Bazer, 1989) suggested, that even
in species having only one or two ovulations, pro-
gesterone concentrations may induce changes in
the uterine environment rendering it inappropriate
for embryo development. Moreover, they found
that, pregnancies in which embryo death occurs
have different progesterone profiles during the
first 2 weeks after mating than successful preg-
nancies. However in order to ensure successful
pregnancy, it is essential that these conceptus
products are secreted in appropriate quantities at

the appropriate time.

The incidence of twinning and litter size in GnRH
treated ewes present in this study were higher
(P<0.05) than control group (36.84 Vs 17.65%
and 1.44 Vs 1.23, respectively). Our results are
supported by Walter et al. (1989); Kumar et al
(1991); Rowe and East (1996) and Zenhom and
Daghash (1997). Walton and Stubbings (1986)
suggested that GnRH has the ability to release LH
and FSH from the pituitaries of the treated ani-
mals and as result the secretion of LH is elevated
during the preovulatory follicular stage. This LH
SUTge, is cssential for proper follicle development
“nd ovulation process (McNatty et al., 1981). Itis
highly probable that the later LH surge resulting

Velm
¢d.J..G1za.Vol.47,No.2(1999)

| —-_—

in later time of ovulation in the PG treated ewes
avoided the problem of ovum aging and subse-
quent poor ovum development that can occur fol-
lowing delayed insemination (Scudamore ct al.,
1991), thus GnRH treatments improved embryo
survival (Beck et al., 1994).

In conclusion, the present results indicate that,
small dose (35-40% of IM dose) of PG or its ana-
logues is effective for estrous synchronization in
Barki ewes when injected IVSM and DC, but
IVSM route is more simple and easy than decp
cervical. Barki ewe is a breed of known low fe-
cundity and to increase the pregnancy rate and lit-
ter size, GnRH administration, 48 hrs after PG in-

jection is more effective.
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