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ABSTRACT
Backgroung: Seasonal anestrus in ewes reduces reproductive efficiency and hinders productivity. Exogenous hormones can be used to
facilitate the induction and synchronization of estrus in the anestrus period. The aim of this study was to evaluate the pregnancy rate in
ewes after the treatment with different hormones and fixed time artificial insemination.
Methods: The ewes were randomly divided in 4 (n=4) groups: Melatonin group (Group 1), Melatonin and Medroxyprogesterone group
(Group 2), Medroxyprogesterone group (Group 3) and control group (Group 4). Pregnancy rate, estrus induction rate and litter size were
determined and compared.
Result: The estrus induction rate in our study was 100% for the first 3 groups and 6.25% for the 4th group. The pregnancy rate was
between 4.16% (group 4) and 95.83% (group 2). For the others groups the values were 89.58% for the first group and 91.67%, for the 3rd

group. The prolificacy rate was between 1 (control group) and 1.71 (2nd group), with intermediate values for the other 2 groups: 1.21 for
1st group and 1.27 for the 3rd group.
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INTRODUCTION
Seasonal anestrus in ewes reduces reproductive efficiency
and hinders productivity. Hormones can be used to facilitate
the induction and synchronization of estrus in the anestrus
period (Carlson et al. 1989; Forcada et al. 1999; Chemineau
et al. 2008; Jackson et al. 2014; Yilmazer et al. 2018).
Hormone-based protocols have been widely employed to
increase the reproductive performance and productivity of
sheep. The estrus cycle can be manipulated by maintaining
the luteal phase using progesterone (P4) and analogues
(progestagens) and/or by interrupting the luteal phase with
prostaglandin F2.

The follicular phase can also be altered with equine
chorionic gonadotropin (eCG) administered around the time
that P4 exposure ceases. This increases the occurrence
and speed of follicular development and ovulation, thereby
improving the fertility rate following insemination (Abecia
et al. 2011; Vilariño et al. 2013; Blaschi et al. 2014). Several
researchers demonstrated that melatonin injection, oral
administration, vaginal or subcutaneous implantation can
advance the breeding season in ewes (Gomez et al. 2006;
Yilmazer et al. 2018). Yilmazer et al. (2018) related the effect
of melatonin on the corpus luteum and its ability to increase
progesterone concentrations during the luteal phase and to
support embryo development.

Therefore, improvement of the estrus synchronization
and reproductive performance is very important for success
in anestrus ewes. In this context, it is important to know the
most successful and effective method. The opportunity to
use artificial insemination (AI) is advantageous in the ovine

industry, as it significantly speeds up the progression of
genetic merit and synchronizing the lactation period of
groups of dams that can later be managed as a batch, in
order to overcome the need to detect estrus or schedule
natural mating (NM) when having problems with the ram or
the reproductive performance of females (Vallejo et al. 2019).
Artific ial insemination (AI) was the first important
biotechnology applied to improve the genetics of farm
animals. It allows the rapid and massive diffusion of desirable
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characteristics of males with high productive potential
(Gibbson et al. 2019). Different artificial insemination (AI)
methods have been described according to semen
deposition in ovine species and sperm storage method-by
vaginal deposition of semen, cervical (intracervical
deposition of semen) or intrauterine (laparoscopic technique)
deposition (Alvarez et al. 2019, Riesco et al. 2021).

The estimated population of small ruminants in Romania
is near to 11.48 million (2018 statistics) with a population
increase of 0.7% in comparision to the last year. Ovine
livestock systems from Romania are based on open grazing
systems in altitudes ranging from 1000 to 3000 m; average
rainfall of 381-635 mm/ year and a temperature range from
-15 to 35C (local informations). The reproductive
management in Romania, like in other countries is based
on free mating programs with an average females ram ratio
of 35:1, mostly maintained on natural vegetation on common
grazing lands, wastelands and uncultivated (fallow) lands,
stubbles of cultivated crops and top feeds (tree loppings)
(Shivakumara et al. 2020, Khaskheli et al. 2020), with
farmers possessed medium level of knowledge about
feedings, management and breeding technologies (Verma
and Sharma, 2009). Reproductive parameter-based
decisions, hormonal treatments, or ultrasound pregnancy
diagnosis are not current practices. W hile such
characteristics of sheep-producing systems predominate the
breeders are interested in alternative strategies that allow
them to improve the reproductive efficiency of their herds
(Vallejo et al. 2019).

The aim of this study was to evaluate the pregnancy
rate in ewes after the treatment with different hormones
protocols and fixed time artificial insemination.

MATERIALS AND METHODS
The study was carried out during March 2019-May 2019 in
a sheep flock from Covasna country Romania (lat.
44.4267674, long. 26.102538390000063). A number of 192
ewes from Lacaune breed with the age between 1.5-5 years
were synchronized with: melatonin implants (Regulin, Ceva),
intravaginal sponges with Medroxyprogesterone (Ovigest,
Hipra) and PMSG (Folligon, Intervet) and, after that, were
artificial inseminated by intracervical method. The rams (n=3)
with known fertility (according to farm records) were
separated from the flock until re-introduction.

The ewes were randomly divided in 4 groups: melatonin
group (Group 1), medroxyprogesterone group (Group 2),
melatonin and medroxyprogesterone group (Group 3) and
control group (Group 4). The protocol of hormonal
synchronization was different for each group (Table 1).
Group 1 (n=48) received in 17 March (day 0) one implant
which contain 18 mg of Melatonin, the implants being placed
subcutaneously (SC) in the ears. The implants were not
removed and in 23 April (day 37) the ewes received 500 IU,
intramuscular (IM) injection of PMSG. Group 2 (n=48)
received in 17 March (day 0) 18 mg of Melatonin, in 11 April
(day 25) the animals were treated with 60 mg of

Medroxyprogesterone intravaginal sponges and 12 days
later (day 37) the sponges were removed and 500 IU of
PMSG were administered by I/M injection. Group 3 (n=48)
received in 11 April (day 25) 60 mg of Medroxyprogesterone
intravaginal sponges and 12 days later (day 37) the sponges
were removed and 500 IU of PMSG I/M injection was
administered at each sheep. The animals for group 4 (n=48)
were kept as a control group and received no hormonal
treatment.

In the interval between 51-56h after the PMSG injection,
the ewes which showed signs of estrus (restlessness,
vagging of tail, slightly swollen vulva, moist and reddish
cervical external os) were artificial inseminated by intra-
cervical method. For artificial insemination, we used cooled
semen collected from 3 rams witch had higher body weight
and with a high sperm quality. The semen was collected by
the artificial vagina method in the morning of the A.I day. A
1:1 dilution of the sperm was performed at the temperature
of 38C. After the first dilution, the semen samples were
objectively evaluated for volume, consistency, wave motion
(0-5 scale), density and percentage of motile spermatozoa
(0-100%). After evaluation, a second dilution of the semen
samples was performed at room temperature and finally the
samples were diluted in 1:10. After 15 minutes from the
second dilution, the semen was stored at 4C. The artificial
insemination was performed with 0.25 ml of semen by intra-
cervical method. At 28 days after the insemination the
pregnancy diagnosis was performed using the
ultrasonographic method with a linear probe using the
frequency of 5 mHz. After the parturition season, the litter
size was established.

The raw data was fed into Microsoft excel spread sheet
and descriptive statistics and analysis of variance were
performed with Two-Way ANOVA test. Least significant
differences (LSD) was used to determine the significance
of the differences between the average value of the lots
and the control for p values less than 0.5 (0.5, 0.1, 0.01).
For establish the differences between the treated groups
were performed multiple comparisons by Duncan test.

RESULTS AND DISCUSSION
The estrus induction rate in our study was 100% for the
treated groups and 4.16% for the control group, all the
animals from the groups with treatment have manifested
estrus and from the control group just 3 animals showed
signs of estrus. All the animals with estrus signs were
artificially inseminated.

The pregnancy rate is representing in the Table 2. For
the first group, the pregnancy rate was 89.58%, from 48
animals which were artificial inseminated and in 43 cases
the pregnancy was confirmed upon ultrasound exam at 28
days. For group 2 the pregnancy rate was 95.83%, from 48
animals which were artificially inseminated in 46 cases the
pregnancy has been confirmed. The third group had a
pregnancy rate of 91.67%, from 48 animals which were
artificially inseminated in 44 cases the diagnosis of gestation
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was a positive one. In the control group, the pregnancy rate
was 4.16% and from 48 animals of this group, 3 animals
exhibited signs of estrus. All these 3 animals were artificially
inseminated and in 2 ewes the pregnancy has been
confirmed. Significant differences were observed between
the treated groups and the control group (Table 2).

After the lambing period, in case of group 1 from 43
pregnancies were obtained 58 lambs, in 11 cases was a
twin gestation and in 2 cases were obtained triplets, in the
rest 30 cases 1 lamb was obtained for each sheep. The
percent for twin gestation was 25.58%, for the gestation with
triplets was 4.65% and the rest 69.76% were simple
gestation. From second group were obtained 82 lambs, 20
(43.47%) single gestations, 16 (34.78%) twin gestations and
10 (21.73%) gestations with triplets. In case of the 3th group
61 lambs were obtained, 28 lambs (63.63%) from single
gestations, 30 lambs (34.09%) from twin gestations and 3
(2.27%) from triple gestation. At the control group were
obtained 2 lambs, no one twin or triple gestation. The litter
size for the treated groups was 1.21 for group1, 1.71 for
group 2, 1.27 for group 3 and 1 for control group.

The results of our experiment showed that the
treatments with progestagens and/or melatonin in
association with PMSG are a good option for inducing the
estrus period at ewes in out of breeding season. The
performed treatments induced ovarian activity and estrus
signs at all the animals (100%) from group 1, group 2 and
group 3. The rate of estrus response was higher than the
rate reported in another studies, Blaschi et al. reported in
(2014) a rate of exhibiting estrus with values in the interval
between 75.0%-95.7% for different groups of ewes treated
with progestagens for different periods of time. Essam et al.
(2016), related the estrus response 100% at Rahmani
Egyptian Ewes during the non-breeding season for the
groups treated with progesterone for 6 and 8 days
respectively 90% and 87.5% for the ewes treated for 14
and 6 days. In control group the estrus response was
significantly lower in our study compared with the treated
groups, just 6.25% of ewes were observed with estrus signs.

In sheep and goats, the introduction of males in a flock of
anestrus females provokes an increase in LH pulsatility
followed by synchronized ovulations (Philippe et al. 2006.),
this phenomenon, called “male effect”, works well in Merino
sheep for induction of fertile estrus in the non-breeding
season; however, in other breeds, it is less effective (Fleisch
et al. 2015). In a study (Menegatos et al. 2003; Fleisch
et al. 2015) performed at the Lacaune sheep in spring, the
results indicate that reproductive activity is not strictly
seasonal as reported earlier (Abecia et al. 2002). Higher
values for the rate of estrus response for the control group
were reported in the previous studies (Yildiz et al. 2004;
Essam et al. 2016).

No statistical significant differences between the treated
groups were observed in the case of conception rate, the
conception rate in this study was 89.58%, 95.83%,
respectively 91.67% for the group1, group2 and group 3. In
case of the ewes treated with Progesterone our results were
higher than the results reported in another studies. Blaschi
et al. 2014; reported a rate of pregnancy of 83.3% for the
ewes treated with progestagens for 14 days. In previous
studies, pregnancy rates ranging from 85 to 100% were
achieved after melatonin administration (Horoz et al. 2003,
Emrelli et al. 2003). In our study the pregnancy rate for the
group treated with melatonin has similar value 89.6%. Also,
lower rates were reported in another studies, Baris et al.
2012,  reported a 70% of pregnancy for a group treated with
melatonin implants followed by eCG injection upon
reproductive traits of fat-tailed Morkaraman ewes during
suckling, anestrus season. Indeed, the pregnancy rate was
higher (95.9%) when melatonin was combined with
progesterone (supplemented with the eCG) and similarly
results were reported by Horoz et al. 2003. Melatonin
treatment with or without as certain mineral (Ca, Mg) and
element (Cu, Fe, Mn, Zn) in sheep, can increase both fertility
and prolificacy by improving luteal function and embryonic
survival (Knights et al. 2001; Baris et al. 2017). However, a
significant difference was observed between the treated groups
and the control group where the pregnancy rate was 4.16%.

Table 1: Protocol of synchronization for each group.

Day 0 Day 25 Day 37 Day 39

Group 1 Melatonin 18 mg - PMSG 500 IU A.I
Group 2 Melatonin 18 mg Medroxy progesterone 60 mg PMSG 500 IU A.I
Group 3 - Medroxy progesterone 60 mg PMSG 500 IU A.I
Group 4 - - - A.I

Table 2: Percent of gestation and the difference from the control group.

Hormonal treatment Gestation % LSD% for p=5%,1%, 0,1% Signification

G1 Melatonin + PMSG 89.58 85.38 ***
G2 Melatonin + Medroxy progesterone + PMSG 95.83 91.67 ***
G3 Medroxy progesterone + PMSG 91.67 87.42 ***
G4 Control group 4,16 Ct Ct

LSD=Least significant differences (LSDp0.5=11% , LSDp0.1=14.19%, LSDp0.01=18.33%) Ct=control group.
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After the lambing period, the number of lambs and the
litter size were determined (Fig 1). Statistically significant
differences were observed between the treated groups. The
hormonal treatment with Melatonin, Medroxyprogesterone
and eCG was found to increase significantly the litter size in
our study. Treatment with eCG is known to enhance the
recruitment of small follicles, to improve the synchrony of
estrus, to increase ovulation rates during the breeding
season and to enable the induction of estrous activity during
the out of season (Abecia, 2002; Fleisch, 2013). In this study,
the litter size for the treated groups has the same values
with those reported in previous investigations (Knights et al.
2001; Fleisch et al. 2015, Kılıçalp and Yücel, 2020).

CONCLUSION
In conclusion, this study reports that all three protocols
(Melatonin, Melatonin and Medroxyprogesterone,
Medroxyprogesterone) of synchronization can be performed
with good results to induce estrus activity and high percent
of pregnancy during the non-breeding season for Lacaune
ewes. The best results can be obtained by using the protocol
with Melatonin in combination with Progesterone and PMSG.
Fixed time artificial insemination with cooled semen can be
used effectively to take advantage of both the genetic
improvement and economic benefit after hormonal
syncronisation.

REFERENCES
Abecia, J., Forcada, F. and Zúñiga, O. T (2002). The effect of

melatonin on the secretion of progesterone in sheep and
on the development of ovine embryos in vitro. Vet. Res.
Commun. 26: 151-158. doi:10.1023/A:1014099719034.

Abecia, J.A., Forcada, F.and González-Bulnes, A. (2011). Pharmaceutical
control of reproduction in sheep and goats. Vet. Clin.
North Am. Food Anim. Pract. 27: 67-79.

Alvarez, M., Anel, L.L., Boixo, J.C., Chamorro, C., Neila, M.M.,
Montes, G.R., Paz, P. and Anel, L. Current challenges in
sheep artificial insemination: A particular insight. Reprod.
Domest. Anim. 54: 32-40.

Baris, A.U.*, Leyla, M,, Fetih, G., Bahat, C., Omer, U., Ibrahim, T.,
Arzu, C., Volkan, K., Sait, S. and Axel, W., (2017). Is there
a relationship between serum minerals (Ca, Mg) and trace
elements (Cu, Fe, Mn, Zn) at mating on pregnancy rates
in fat-tailed Morkaraman sheep?*. Indian Journal of
Animal Research. 51: 256-262.

Baris, A.U., Ibrahim, T., Fetih, G., Sait, S., Omer, U., Sandra, G.P.
and Axel, W. (2012). Effects of oestrus synchronisation
using melatonin and norgestomet implants followed by
eCG injection upon reproductive traits of fat-tailed
Morkaraman ewes during suckling, anoestrus season.
Small Ruminant Research, Volume 108, Issues 1-3.

Blaschi, W., Lunardelli, P.A., Marinho, L.S., Max, M.C., Santos,
G.M., Silva-Santos, K.C., Melo-Sterza, F.A., Baldassarre,
H., Rigo, T.R. and Seneda, M.M. (2014). Effects of
progestagen exposure duration on estrus synchronization
and conception rates of crossbreed ewes undergoing
fixed time artificial insemination. J. Vet. Sci. 15: 433-437.

Carlson, K.M., Pohl, H.A., Marcek, J.M., Muser, R.K. and Wheaton
J.E. (1989). Evaluation of progesterone controlled internal
drug release dispensers for synchronization of estrus in
sheep. Anim. Reprod. Sci. 18: 205-218.

Chemineau, P., Guillaume, D., Migaud, M., Thiery, J.C., Pellicer-
Rubio, M.T. and Malpaux B. (2008). Seasonality of
reproduction in mammals: intimate regulatory mechanisms
and practical implications. Reprod. Domestic Anim. 43:
40-47.

Cline, M.A., Ralston, J.N., Seals, R.C. and Lewis, G.S. (2001).
Intervals from norgestomet withdrawal and injection of
equine chorionic gonadotropin or P.G. 600 to estrus and
ovulation in ewes. J Anim Sci. 79: 589-94.

Emrelli, A.Z., Horoz, H. and Tek, C. (2003). The effect of melatonin
and progestagen treatments on stimulation of oestrus
cycle and reproductive patterns in Merino ewes out of
the breeding season. Acta Vet. Eurasia. 29: 267-275.

Essam, A., Mohey A., Ismail, E.K., Bassiouni, H. and El-Sayed, F.,
(2016). Efficacy of various synchronization protocols on
the estrus behavior, lambing rate and prolif icacy in
rahmani Egyptian ewes during the non-breeding season.
Asian Journal of Animal and Veterinary Advances. 11:
34-43.

Group
1

Grou
p2

Grou
p3

Con
tro

l gr
ou

p
0

20

40

60

80

100
Lambs
Single
Twin
Triplets
Pregnancies

Fig 1: Number of lambs and the litter size.



Volume 55 Issue 5 (May 2021) 521

Comparative Data about Estrus Induction and Pregnancy Rate on Lacaune Ewes in Non-breeding Season after Melatonin...

Fleisch, A., Piechotta, M., Bollwein, H. and Janett, F. (2013).
Fruchtbarkeit nach 6- und 12-tägiger Behandlung mit
Eazi-breed CIDR G ausserhalb der Zuchtsaison beim
Lacaune Milchschaf. Schweiz Arch Tierheilkd. 155: 391-8.

Fleisch, A., Bollwein, H., Piechotta, M. and Janett, F. (2015). Reproductive
performance of Lacaune dairy sheep exposed to artificial
long days followed by natural photoperiod without and
with additional progestagen treatment during the nonbreeding
season. Theriogenology. 83(3): 320-325. doi:10.1016/
j.theriogenology.2014.06.031

Forcada, F., Abecia, J.A., Lozano, J.M., Ferrer, L.M. and Lacasta,
D. (1999). The effects on reproductive performance in
the short and medium term of the combined use of
exogenous melatonin and progestagen pessaries in ewes
with effects of subcutaneous melatonin implants ... 359
a short seasonal anoestrous period. Vet. Res. Com.
23: 257-263.

Gibsson, A.E., Fernandez, J., Bruno, G.M.M., Spinelli, M.V., Cueto,
M.I. (2019). Technical recommendations for artif icial
insemination in sheep. Anim. Reprod. 16: 803-809.

Gomez, J.D., Balasch, S., Martino, A. and Fernandez, N. (2006). A
comparison between intravaginal progestagen and
melatonin implant treatments on the reproductive efficiency
of ewes. Small Ruminant Res. 66: 156-163.

Horoz, H., Kasikci, G., Ak, K., Alkan, S. and Sonmez, C. (2003).
Controlling the breeding season using melatonin and
progestagen in Kivircik ewes. Turk. J. Vet. Anim. Sci. 27:
301-305.

Jackson, C.G, Neville, T.L., Mercadante, V.R., Waters, K.M., Lamb,
G.C., Dahlen, C.R. and Redden, R.R. (2014). Efficacy of
various five-day estrus synchronization protocols in sheep.
Small Ruminant Res. 120: 100-107.

Khaskheli, A.A., Khaskheli, M.I., Khaskheli A.J., Khaskheli, A.A.
(2020). Significance of Feeding Practices for Small
Ruminants: A Reveiw. Agricultural Reviews. 41: 285-290.

Kılıçalp, N. and Yücel, C. (2020). Effect of dietary omega-3 poli
unsaturated fatty acids during the f lushing period on
reproductive performance of Karayaka ewes. Indian
Journal of Animal Research. 54: 869-873.

Knights, M., Maze, T.D., Bridges, P.J., Lewis, P.E. and Inskeep,
E.K. (2001). Short-term treatment with a controlled
internal drug releasing (CIDR) device and FSH to induce
fertile estrus and increase prolificacy in anestrous ewes.
Theriogenology. 55(5): 1181-1191. doi:10.1016/s0093-
691x(01)00476-9.

Menegatos, J., Chadio, S., Dosopoulos, V., Kalogiannis, D. and
Xylouri, E. (2003). Ovarian and thyroid activity of the
Lacaune ewes breed during the year in Greece. J. Hellenic.
Vet. Med. Soc. 54: 209-20.

Philippe, C., Maria-Theresa, P.R., Narjess, L., Gley, K. and Danielle,
M. (2006). Male-induced short oestrous and ovarian
cycles in sheep and goats: a working hypothesis. Reprod.
Nutr. Dev. DOI: 46(4): 417-429.

Riesco, M.F., Alvarez, M., Anel-Lopez, L., Neila-Montero, M.,
Palacin-Martinez, C., Montes-Garrido, R., Boixo, J.C.,
De Paz, P. and Anel, L. (2021). Multiparametric study of
antioxidant effect on ram sperm cryopreservation-from
field trials to Research Bench. Animals. 11: 283. https://
doi.org/10.3390/ ani11020283.

Shivakumara, C., Reddy, B.S., Patil, S.S. (2020). Socio-economic
characteristics and composition of sheep and goat
farming under extensive system of rearing. Agricultural
Science Digest. 40: 105-108.

Vallejo, D.A., Londoño, J.D., Yepes, Y.A., Tamayo, V., Mejia, A.F.
and Maldonado, J.G. (2019). Pregnancy rates in hair
sheep after Ovsynch synchronization and a combined
intracervical fixed-time artificial insemination and 10-day
mating period. Veterinary World. 12(11): 1779-1783.

Verma, R.K. and Sharma, N.K. (2009). Knowledge of sheep farmers
about improved sheep production technologies. Indian
Journal of Animal Research. 43: 275-278.

Vilariño, M., Rubianes, E. and Menchaca, A. (2013). Ovarian responses
and pregnancy rate with previously used intravaginal
progesterone releasing devices for f ixed-time artif icial
insemination in sheep. Theriogenology. 79: 206-210.

Yildiz, S., Uzun, M., Kaya, Ucar, O. and Cenesiz, M. (2004). Effects
of rams and luteal or follicular phase ewes on preovulatory
LH surge characteristics in ewes. Turk. J. Vet. Anim. Sci.
28: 669-673.

Yilmazer, C., Cevik, M. and Kocyigit, A. (2018). Effects of subcutaneous
melatonin implants and short-term intravaginal progestagen
treatments on estrus induction and fertility of Kivircik ewes
on seasonal anestrus. Polish Journal of Veterinary Sciences.
21(2): 353-359. DOI 10.24425/122604.

*https://doi.org/10.1051/rnd:2006022
*https://en.wikipedia.org/wiki/Climate_of_Romania
*http://www.insse.ro/cms/sites/default/f iles/com_presa/com_pdf/

ef.animale_r2018_0.pdf


