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The hormonal protocol is used to increase reproductive efficiency in ewes. The aim of the study was to investigate the effects
of two intervals of hormonal protocol (progesterone + equine chorionic gonadotropin (P4 + eCG)) for estrus synchronization
in Awassi ewes. A total of 110 Awassi ewes were randomly divided into two groups. The first group (short term) (n = 45) used
sponges for 7-day. The second group (long term) (n = 65) used sponges for a 14-day. At the time of sponge withdrawl, two doses
of eCG injection were administrated intramuscularly (500; n = 54 and 1000 1U; n = 56) for each main group. All ewes were mated
with ram following estrous sings. Transabdominal ultrasonography was used for pregnancy diagnosis on 35- and 40-days following
mating. Percentage of estrus response, conception rate, fertility rate, prolificacy rate twinning rateand missing rate were calculated
for each group. Estrus response, fertility rate, conception rate, and low missed rate was greater in high dose eCG comapred to low
dose. Estrus response, fertility rate, conception rate, twinning rate, litter size was greater in high dose and short-term group (100%,
100%, 100%, 19.2, and 0%) comparted to other groups. The estrus response, fertility rate, conception rate, twinning rate, litter size
was greater in high dose and short-term group comparted to other groups. In addition to that missed rate was the lowest on high
dose and short-term group comparted to other groups. In conclusion, a short-term treatment (7 days) for the induction of estrus
can be a good alternative to a traditional longer duration treatment (14 days). Short-term priming has the advantage of allowing
more flexibility in the treatment protocol under field conditions.
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1 Introduction gonadotropin (eCG; FSH like) administration, at the time
of device withdrawal, for ovulation induction and initiate
theappearance of estruswithin 24-48 h (Habeeb & Kutzler,
2021; Martinez-Ros et al., 2019). A number of techniques
are used, including the use of intravaginal devices and
hormonal therapies, with the goal of promoting estrous
induction and synchronization to achieve consistent
breeding and lambing seasons in a flock (Skliarov et al.,
2021). However, fertility, estrus behavior, and productivity

Reproductive efficiency plays a major role in an animal’s
farm productivity and economic sustainability by
ensuring a stable and consistent supply of offspring
for the production of meat, dairy, and fiber (Habeeb &
Kutzler, 2021). The ability of animal herds production is
directly impacted by many variables such as conception
rates, litter sizes, and calving intervals. To maximize

conception rates and reduces reproductive losses, 4 .
effective reproductive management techniques are of the ewes could be differed according to eCG dose and

crucial e.g. timely estrous synchronization (Brito et al., time of progesterone treatment (Habeeb et al., 2023;
2021) Ince & Karaca, 2009). Research conducted by (Kleemann &

Walker, 2005) has shown that sheep’s ovarian response to
The estrous synchronization is performed by inserting  estrys synchronization differs according to the period of
an external device containing pregnancy hormone ogesterone treatment. A study conducted to evaluate
(progesterone) to prevent the appearance of estrus he yse of control induce Drug release (CIDR) for 5
(9-19 days), combined with —equine chorionic 54 12 days. The results showed a significant increase
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in estrus signs (79% and 66%), and ovulation rate (3.3
and 2.2), respectively, during non-breeding season in 5
days CIDR compare to 12 days (Knights et al., 2001). In
addition, a study conducted to compare two period
progesterone treatment (fluorogestone acetate; FGA)
4 and 12 days with or without 500 IU eCG at the time
of progesterone withdrawal. The results showed that
prolonge progesterone treatment (12 days) may resulted
in decrease fertility compare to short treatment (4 days)
with improve estrous synchronisation (Husein et al.,
2007), lower the risk for vaginal health, and facilitate
the reproductive management (Martinez-Ros et al.,
2018).

eCG is crucial for estrous synchronizing and ovulation
with different eCG dose in ewes. Pelibuey ewes treated
with different eCG dose (500-4000 IU), one day before
Syncro-mate-B (SMB) implants removal (10 d), resulted
in greater ovulation rate (80%) for 2000 IU compared to
other doses (Gonzalez-Reyna et al., 1999). Dorper ewes
treated with 500 IU eCG during the non-breeding season
at the time of sponges withdrawal (12 days) resulted
in pregnancy rate (60%) compared to nontreated ewes
(Martinez-Tinajero et al., 2011). In addition, haired ewe
treated with 400 IU resulted an increase in fertility rate
and litter size (81% and 177.2%) respectively, compared
to 100 and 200 IU eCG (Quintero-Elisea et al., 2011).
Accordingly, the current study was conducted to
evaluate the effect of a short and long period of estrus
synchronization using intravaginal sponges treatment
treated with either 500 1U or 1000 IU eCG on reproductive
performance of Awassi ewes during the non-breeding
season.

2 Material and Methods

A total of 110 healthy Awassi ewes (3-5 years old,
weigh range 45-55 kg) was used in this study.
Estrous synchronization was conducted in all ewes by
intravaginal sponges (HIPRA, Spain) and equine chorionic
gonadotropin (eCG) (HIPRA, Spain). All ewes were divided
into 2 groups according to sponge’s treatment intervals;
14 days (14D) (n=65) and 7 days (7D) (n = 45). At the time
of sponge withdrawl, two doses of eCG injection were
administrated intramuscularly (500; n = 54 and 1000 IU;
n = 56) for each main group. Estrous signs were identified,
for each ewe, by introducing a ram teaser with harness
and ram was intorduce to the ewe following estrus
sings. Percentage of estrus response was calculated
for each group (number of ewes showing estrus/total
ewes treated x 100). Trans abdominal ultrasonographie
(Chison, Hamburg, Germany) was examined for each
animal and conception rate was recorded on day 40 and
45 postmating and Al for each animal. Conception rate
(number of pregnant ewe/Numbers of mated ewes x 100)

was calculated for each group. Fertility rate was recorded
foreach animal and fertility rate (number of lambed ewes/
number of ewes exposed to rams x 100) was calculated
for each group. Prolificacy rate (number of lambs born/
number of ewe lambed x 100) was recorded for each
animal and percentage of prolificacy was calculated for
each group. Twinning rate (number of twin Lamb/lambed
ewes X 100) was recorded for each ewe and percentage
of twinning rate was calculated for each group. Litter size
was recored for each animal was recorded (number of
lambs born/number of ewes lambed). Missing rate was
recorded for each animal and the percentage of missing
rate was calculated for each group (100 - Fertility rate).
The Statistical Analysis System — SAS (SAS, 2012) (ver.9.1)
program was used for statistical analysis to detect
the effect of three factors in studied parameters. Chi-
square test was used for estrous response, fertility rate,
conception rate, prolificacy rate, twining rate, and missed
rate. Analysis of Variance (ANOVA) was used in this study
for litter size and Duncan’s multiple range test was used
to compare between means (Duncan, 1955).

3 Results and Discussion

3.1 Effect of Short- and Long-Term Estrous
Synchronization Protocols on Reproductive
Performances Traits

Thestatisticalanalysisshowedthattherewasnosignificant
difference between two estrous synchronization
protocols (short term = 7 D, and long term= 14 D),
two types of service, in estrus response, fertility rate,
conception rate, prolificacy, twinning rate, litter size, and
missed rate (Table 1), respectively. Progesterone based
protocols, have been used as a standard method in estrus
synchronization practice (Bretzlaff & Romano, 2001).
In sheep, the intravaginal pathway was used to deliver
the exogenous progesterone efficiently utilizing drugs-
releasers either from polyurethane (sponges) (Robinson,
1965) silicon (CIDRs) (Wheaton et al., 1993). The drugs-
releasers implanted devices mimic the corpus lutium
role by releasing the progesterone hormones inhibiting
the hypothalamus - pituitary axis. On another hand,
the statistical analysis showed there was a significant
difference between two doses of eCG in estrus response,
fertility rate, conception rate, and missed rate (Table 2),
respectively. High doses of eCG was greater in estrus
response, fertility rate, conception rate, but the lowest
missed rate. Equine chorionic gonadotropin (eCG)
is one of the widely used gonadotrophines in estrus
synchronization protocoles. Many studies documented
a dose-dependent mannner in response for the eCG
adminstration (Timurkan and Yildiz, 2005).
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Table 1 Effect of short- and long-term estrous synchronization protocols on reproductive performances traits

Reproductive traits 14D, n=65 7D,n=45 P-value
long term short term

Estrous response (%) 87.6 95.5 0.347 NS
Fertility rate (%) 87.6 95.5 0.347 NS
Conception rate (%) 87.6 95.5 0.347 NS
Prolificacy rate (%) 105.2 118.6 0.075 NS
Twinning rate (%) 52 19.5 0.075 NS
Litter size # 1.0 £0.00 1.18 £0.17 0.629 NS
Missed rate (%) 124 4.5 0.347 NS

NS - non-significant.; # - ANOVA test

Table 2 Effect of two doses of eCG on reproductive performance traits
Reproductive traits Low doses n =54 High doses n =56 P-value
Estrous response (%) 83.3b 94.6a 0.0417 *
Fertility rate (%) 833 94.6 0.0417 *
Conception rate (%) 83.3 94.6 0.0417 *
Prolificacy rate (%) 108.8 116.9 0.095 NS
Twinning rate (%) 7.4 12.5 0.126 NS
Litter size # 1.08 £0.09 1.16 £0.15 0.095 NS
Missed rate (%) 16.77 54 0.0417 *

* P <0.05; NS - non-significant.; # - ANOVA test

3.2 Effect of Two Doses of eCG in Short and Long Term
on Reproductive Performance Traits

In this study, the estrus response, fertility rate, conception
rate, twinning rate, litter size was greater in high dose
and short-term group comparted to other groups Tabel
(3). In addition to that missed rate was the lowest on high
dose and short-term group comparted to other groups
Tabel (3). The reproductive parameters for Awassi sheep
undergoing estrous synchronization with short-term and
long-term are describe in the table 3. The highest levels
of progesterone were reordered 4-5 days after CIDRs
insertion, and then declined to sub-luteal levels that is
enough to block ovulation. Insertion CIDRs for longer
period may extend the blocking effects of the sub-

luteal levels of progesterone and consequently effect
the fertility parameters in the treated ewes (Menchaca
and Rubianes, 2004). Many studies concluded that
outcome in the short protocol was superior than
in the long protocol (Vifioles et al., 1999).

When compared with lower dosages in two groups
led to significantly higher estrus response, fertility, and
conception, as well as reduced missed rates (P<0.01).
But there was no statistically significant difference
in the prolificacy, twinning, or litter size rates between
the two dosage groups. In addition, our data shows
lower dose eCG at the end of long-term progesterone
treatment as more effective as low dose of eCG in most

Table 3 Effect of two doses of eCG in short and long term on reproductive performance traits
Reproductive traits 14 D =long terrm 7 D =short term P-value
low dose,n=35 | highdose,n=30 |lowdose,n=19 | highdose, n=26

Estrous response (%) 77.1 69.6 89.4 100 0.0085 **
Fertility rate (%) 77.1 69.6 89.4 100 0.0085 **
Conception rate (%) 77.1 69.6 89.4 100 0.0085 **
Prolificacy rate (%) 107.4 106.8 117.6 119 0.081 NS
Twinning rate (%) 37 6.9 20 19.2 0.038 *
Litter size # 1.0 £0.00 1.0+0.0 1.1 £0.00 1.1 £0.04 0.804 NS
Missed rate (%) 229 304 10.6 0 0.0085 **

* P <0.05, ** P <0.01, NS — non-significant; # - ANOVA test
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of studied parameters. In another hand, high dose of
eCG in short term progestagen founds more effectively
in estrus response, fertility, conception and prolificacy
rate than long term p4. Our finding shows raised
twinning rate with high doses of eCG in long term
progestagen, but in short term, it raises when low eCG
administered. According to (Roshan et al., 2023), Fertility
and production were higher in ewes synchronized when
400 IU of eCG was administered as compered with 300 IU
in Lacaune ewes. It is concluded that 400 IU eCG can be
as effective as 600 IU eCG in sexual stimulation of Kangal
ewes in anestrus (Takci et al,, 2023).

4 Conclusions

The short-term progestagen protocol can be advised
for Awassi ewes due to its short treatment period,
lower drug price, high reproductive performance
and easy application. It can be concluded that both
techniques produce results that are comparable
in terms of reproductive performance characteristics
like the estrous response, fertility, conception rate,
Prolificacy, and twinning rate. These results imply that
sheep farmers looking to maximize reproductive success
in their flocks may consider both Al and natural breeding
as viable choices. However, greater investigation into
elements including labor needs, long-term reproductive
results, and cost-effectiveness might yield more
thorough recommendations for sheep management
techniques. Additionally, customized strategies can
be required depending on particular production goals
and restrictions, taking into account the variation
in outcomes across various research and environmental
situations. Thus, a short-term progestagen treatment
(7 days) for the induction of estrus can be a good
alternative to a traditional longer duration treatment
(14 days). Short-term priming has the advantage of
allowing more flexibility in the treatment protocol under
field conditions.

Acknowledgments

The authors thank the farm manager at Al-Itihad for their
kind cooperation.

References

Bretzlaff, K. N, & Romano, J. E. (2001). Advanced
Reproductive Techniques in Goats. The Veterinary clinics of
North America. Food animal practice, 17(2).
https://pubmed.ncbi.nlm.nih.gov/11515409/

Brito, L. F. et al. (2021). Review: Genetic Selection of High-
Yielding Dairy Cattle toward Sustainable Farming Systems
in a Rapidly Changing World. Animal : an international journal of
animal bioscience, (1).
https://pubmed.ncbi.nlm.nih.gov/34294547/

Duncan, D. B. (1955). Multiple Range and Multiple F Tests.
Biometrics.

Gonzélez-Reyna, A. et al. (1999). Dose Response Effects
of PMSG on Ovulation Rate and Follicular Development
in Pelibuey Ewes Treated with Syncro-Mate-B Implants. Small
Ruminant Research, 31(2), 149-155.

Habeeb, H., & Michelle K. (2021). Estrus Synchronization
in the Sheep and Goat. Veterinary Clinics of North America: Food
Animal Practice, 37(1), 125-37.

Habeeb, H.M.H. et al. (2023). Ovine Endometrial Estrogen
ReceptorExpression s Altered Following PG-600 Administration.
Veterinary Medicine and Science, 9(3), 1379-84.
https://pubmed.ncbi.nlm.nih.gov/36920841/

Husein, M. Q. et al. (2007). The Effects of Short or Long
Term FGA Treatment with or without ECG on Reproductive
Performance of Ewes Bred Out-of-Season. American Journal of
Animal and Veterinary Sciences, 2(1), 23-28.
https://thescipub.com/abstract/ajavsp.2007.23.28

Ince, D., & Orhan K. (2009). Effects of Oestrus
Synchronization and Various Doses of PMSG Administrations
in Chios x Kivircik (F1) Sheep on Reproductive Performances.
Journal of Animal and Veterinary Advances, 8(10), 1948-52.
https://www.researchgate.net/publication/288740443
Effects of Oestrus Synchronization and Various Doses of
PMSG Administrations in Chios x Kivircik F-1 Sheep on
Reproductive Performances

Kleemann, D. O., & Simon K. W.. (2005). Fertility in South
Australian Commercial Merino Flocks: Sources of Reproductive
Wastage. Theriogenology, 63(8), 2075-2088.
https://pubmed.ncbi.nlm.nih.gov/15826674/

Knights, M. et al. (2001). Short-Term Treatment with
a Controlled Internal Drug Releasing (CIDR) Device and FSH to
Induce Fertile Estrus and Increase Prolificacy in Anestrous Ewes.
Theriogenolog, 55(5), 1181-1191.

Martinez-Ros, P. et al. (2018). Intravaginal Device-Type and
Treatment-Length for Ovine Estrus Synchronization Modify
Vaginal Mucus and Microbiota and Affect Fertility. Animal,
8(12), 1-8.

Martinez-Ros, P. et al. (2019). Influence of Progesterone-
Treatment Length and ECG Administration on Appearance
of Estrus Behavior, Ovulatory Success and Fertility in Sheep.
Animals, 9(1), 1-9.

Martinez-Tinajero, J. J. et al. (2011). Reproductive
Performance in Dorper Ewes Synchronized at Estrus during Non
Breeding Season in Tropical Conditions. Journal of Animal and
Veterinary Advances, 10(2), 221-23. http://docsdrive.com/pdfs/
medwelljournals/javaa/2011/221-223.pdf

Menchaca, A, & Edgardo R. (2004). New Treatments
Associated with Timed Artificial Insemination in Small
Ruminants. Reproduction, fertility, and development, 16(4), 403—
13. https://pubmed.ncbi.nlm.nih.gov/15315739/

Quintero-Elisea, J. A. et al. (2011). The Effects of Time and
Dose of Pregnant Mare Serum Gonadotropin (PMSG) on
Reproductive Efficiency in Hair Sheep Ewes. Tropical Animal
Health and Production, 43(8), 1567-1573.
http://link.springer.com/10.1007/s11250-011-9843-z

Robinson, T. J. (1965). Use of Progestagen-Impregnated
Sponges Inserted Intravaginally or Subcutaneously for
the Control of the Oestrous Cycle in the Sheep. Nature,
206(4979), 39-41. https://pubmed.ncbi.nlm.nih.gov/14334357/

Slovak University of Agriculture in Nitra

Faculty of Agrobiology and Food Resources

201



Acta fytotechn zootechn, 27, 2024(3): 198-202
http://www.acta.fapz.uniag.sk

Roshan, N.J.etal.(2023).Evaluation of the Effect of Melatonin
Implantation in Rams and ECG Dose in Ewes Synchronized by
a CIDR-ECG Protocol on Reproductive Performance of Lacaune
Sheep Breed during Non-Breeding Season. Animal reproduction
scienc, v. (259). https://pubmed.ncbi.nlm.nih.gov/37980808/

SAS. (2012). Statistical Analysis System, User's Guide.
Statistical.

Skliarov, P. et al. (2021). Induction and Synchronization
of Oestrus in Sheep and Goats. Journal of Central European
Agricultur, 22(1), 39-53.

https://jcea.agr.hr/en/issues/article/2939

Takcl, A. et al. (2023). Determination of the Effect of Different
Doses of ECG Applications on Reproductive Parameters
in Primiparous Akkaraman Kangal Sheep. Turkish Journal of
Agriculture - Food Science and Technology, 11(6), 1128-1133.
https://www.agrifoodscience.com/index.php/TURJAF/article/
view/5790

Timurkan, H., & Hamit Y. (2005). Synchronization of Oestrus
in Hamdani Ewes: The Use of Different PMSG Doses. Bulletin of
the Veterinary Institute in Pulawy, 49(3), 311-314.
https:/sid.ir/paper/628502/en

Vifoles, C. et al. (1999). The Effect of Subluteal Levels
of Exogenous Progesterone on Follicular Dynamics and
Endocrine Patterns during the Early Luteal Phase of the Ewe.
Theriogenology, 51(7), 1351-1361.

https://pubmed.ncbi.nlm.nih.gov/10729099/

Wheaton, J. E. et al. (1993). CIDR: A New Progesterone-
Releasing Intravaginal Device for Induction of Estrus and Cycle
Control in Sheep and Goats. Animal Reproduction Science, 33(1-
4), 127-141. https://www.sciencedirect.com/science/article/
pii/0378432093901114

Slovak University of Agriculture in Nitra

Faculty of Agrobiology and Food Resources

202



