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ABSTRACT The objective of this study was to investigate the impact of estrus synchronization on certain fertility
parameters in Tuj ewes during the non-breeding season, using short-term (ST) or long-term (LT)
progesterone (P4)-impregnated sponge and equine chorionic gonadotropin (eCG). Forty-eight clinically
healthy Tuj ewes were selected and divided into three groups: Group I (G1, n=15), Group II (G2, n=18), and
Group III (G3, n=15). G1 and G2 received hormonal treatment with a P4-impregnated sponge inserted into the
vagina on day 0, and 500 IU eCG was administered intramuscularly five or ten days later, respectively. The
sponges were removed from the vagina seven days after insertion for G1 and 12 days after insertion for G2.
G3 did not receive any hormone treatment. All groups were exposed to the ram 24 hours after sponge
removal. Estrus was monitored every six hours for five days, and pregnancy was confirmed by transrectal
ultrasonography. The estrus rate, estrus onset time, and pregnancy rate were significantly different between
G1 and G3 and between G2 and G3 (p<0.05). However, there was no difference between the treatment groups
(G1 and G2) in terms of fertility parameters (p>0.05). In conclusion, ST or LTP4-impregnated vaginal sponge
treatment was equally effective on fertility parameters in Tuj ewes during the non-breeding season.

Keywords: Estrus synchronization, Medroxyprogesterone acetate, Pregnancy rate, Sheep.

0z Ureme Mevsimi Disinda Tuj Koyunlarinda Kisa Siireli veya Uzun Siireli Progesteron
Temelli Ostrus Senkronizasyonunun Fertilite Parametrelerine Etkisi

Bu ¢alismanin amaci, kisa (ST) veya uzun stireli (LT) progesteron (P4)-emdirilmis stinger ve kisrak koriyonik
gonadotropin (eCG) kullanarak ostrus senkronizasyonunun Tuj koyunlarinda bazi fertilite parametreleri
tizerindeki etkisini arastirmaktir. Klinik olarak saglikli 48 Tuj koyunu segcildi ve tli¢ gruba ayrilmistir: Grup I
(G1, n=15), Grup II (G2, n=18) ve Grup III (G3, n=15). G1 ve G2, P4-emdirilmis siinger vaginaya yerlestirilerek
hormon tedavisi ald1 ve sirasiyla bes veya on giin sonra 500 IU eCG intramuskiiler olarak uygulandi.
Siingerler, G1 icin yerlestirme tarihinden yedi gilin sonra ve G2 igin yerlestirme tarihinden 12 giin sonra
vaginadan ¢ikarildi. G3 herhangi bir hormon tedavisi almadi. Tiim gruplara, slinger ¢ikarilmasindan 24 saat
sonra ko¢ katimi yapildi. Ostrus, bes giin boyunca her alti saatte bir izlendi ve gebelik transrektal
ultrasonografi ile dogrulandi. Ostrus orani, strus baslangigzamani ve gebelik oran1 G1 ve G3 ve G2 ve G3
arasinda anlamli sekilde farkliyd: (p<0.05). Fakat tedavi gruplar1 arasinda (G1 ve G2) arasinda fertilite
parametreleri agisindan fark tespit edilmedi (p>0.05). Sonug olarak, kisa veya uzun dénem P4-emdirilmis
vaginal siinger tedavisi, Tuj koyunlarinda iireme sezonu disinda fertilite parametreleri acisindan esit
derecede etkilidir.

Anahtar Kelimeler: Gebelik orani, Koyun, Medroksiprogesteron asetat, Ostrus senkronizasyonu

INTRODUCTION et al. 2012). There are various methods for exogenous
progesterone (P4) administration, with the most common

Seasonally polyestrous sheep exhibit multiple estrous being the use of an intravaginal device or oral feed

cycles that occur only during a specific season of the year,
provided that pregnancy does not interrupt the cycles. In
sheep, cyclic activity begins as the amount of darkness in a
day increases from late summer to early autumn, and they
become sexually receptive (Bartlewski et al. 2011; Abecia

additives that slowly release P4. Currently, in small
ruminants, medroxyprogesterone  acetate = (MAP),
fluorogestone acetate (FGA), and intravaginal P4-releasing
devices [such as controlled internal drug release (CIDR)]
are widely used for both in-season and out-of-season
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estrus synchronization purposes (Kuru et al. 2018; Biehl et
al. 2019; Kuru et al. 2022; Arya et al. 2023).

Progesterone and its analogues are widely used for
induction and synchronization of estrus in sheep. In this
method, P4-impregnated sponges or CIDRs are inserted
intravaginally for 12-14 days. The sheep will exhibit estrus
approximately 30-48 hours after the removal of the P4-
impregnated device. To achieve higher fertility
parameters, equine chorionic gonadotropin (eCG) should
be administered on the day of P4 withdrawal. In recent
years, short-term (ST) P4 protocols have also been
developed in small ruminants. In this approach, P4-
impregnated sponges or CIDR are inserted into the vagina
for a period of 5-7 days, which is shorter than the half-life
of the corpus luteum in the ovaries. The response to ST
treatments can be similar to that of long-term (LT)
treatments (Abecia et al. 2012; Kuru et al. 2018; Garoussi
et al. 2020; Hameed et al. 2021; Kuru et al. 2022).
However, we did not come across any studies investigating
the effect of short-term P4-based estrus synchronization
on fertility parameters in Tuj ewes outside the breeding
season in our literature review.

The aim of this study was to investigate the effect of ST (7
days) or LT (12 days) intravaginal P4 sponge and eCG
treatment on some fertility parameters in Tuj ewes during
the non-breeding season.

MATERIAL AND METHODS

This study was conducted following the approval of the
Local Ethics Committee for Animal Experiments of Kafkas
University (KAU-HADYEK 2019/130, Decision date:
24.10.2019), Kars, Tiirkiye.

Animals

Forty-eight clinically healthy Tuj ewes aged between 2 and
4 years, weighing between 40 and 50 kg, with a body
condition score (BCS) ranging from 25 to 3.5
(1=emaciated, 5=obese), and having completed the
postpartum period without any complications were

included in the study. Furthermore, eight Tuj rams (n=8)
were used for mating during estrus detection.

Nutrition

Sheep were pastured in the fields during the daylight
hours and then returned to the barn in the evening
throughout the study period. During synchronization, the
sheep were fed with dry hay and barley when they
returned from the pasture. In addition to the regular
feeding during pregnancy, we added 0.4 kg of concentrated
feed per sheep per day, which contained 16% crude
protein and 2700 kcal of metabolizable energy (Hasel
Koyun Yemi®, Hasel Yem, Tiirkiye) (Table 1). Water and
mineral licking buckets were provided ad libitum during
the study period.

Estrus Synchronization Protocol

The estrus synchronization procedures in the study were
carried out during the non-breeding season (March-May).
Prior to synchronization, the sheep were divided into
three groups, balanced in terms of age, BCS, and weight.

Group I (G1, n=15, Short-term P4 + eCG, 7-day group): A
P4-impregnated sponge (60 mg medroxyprogesterone
acetate, MAP, Esponjavet®, Hipra Animal Health, Tirkiye)
was inserted into the vagina on day 0. On the fifth day, 500
IU eCG (Oviser®, Hipra Animal Health, Tirkiye) was
injected intramuscularly. The sponges were removed from
the vagina on day 7, and 24 hours later, mating with the
ram was performed (Figure 1).

Group II (G2, n=18, Long-term P4 + eCG, 12-day group): A
P4-impregnated sponge (60 mg, MAP) was inserted into
the vagina with a special applicator on day 0. On the tenth
day, 500 IU eCG was injected intramuscularly. The sponges
were removed from the vagina on day 12, and 24 hours
later, mating with the ram was performed (Figure 1).

Group III (G3, Control, n=15): No intervention was
performed in this group, and mating with the ram was
performed at the same time as the other groups (Figure 1).
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Figure 1: Estrus synchronization procedures and blood sampling days in the groups. ‘eCG: Equine chorionic gonadotropin,

USG: Ultrasonography, ED: Estrus detection, B: Blood.

238




[Effect of Short-Term Progesterone on Fertility in Tuj Ewes]

Van Vet ], 2023, 34 (3) 237-243

Estrus Detection and Mating

Estrus detection was initiated 24 hours after removal of
the sponges in all groups. Heat was observed every 6 hours
for 5 days. Ewes that allowed ram mating were accepted in
estrus and recorded. Ewes that mated two or three times
were separated from the group and placed in a separate
area with rams.

Pregnancy Diagnosis

Pregnancy diagnosis was performed using transrectal
ultrasonography (5-7.5 MHz, SonoSite Vet 180Plus®,
SonoSite, USA) 30+3 days after sheep were mated. The
diagnosis of pregnancy was confirmed by visualizing the
embryo.

Blood Sampling and Processing

Blood samples were collected from the jugular veins of
ewes 7 days prior to sponge treatment and on the day of
intravaginal sponge insertion. Samples were collected
using a holder (BD Vacutainer®, Becton, Dickinson and
Company, USA) and a holder needle (BD Vacutainer®) into
8.5 mL vacuum tubes with gel (BD Vacutainer®). After
collection, the tubes were centrifuged at 3000 rpm for 15
min using a centrifuge (NF 400R®, Niive, Tiirkiye). Serum
samples were then transferred to microcentrifuge tubes
and stored at -18 °C until P4 concentration was
determined.

Serum Progesterone Analysis

Serum P4 concentration was determined using a
commercial Enzyme-Linked Immunosorbent Assay
(ELISA) kit (Bioassay Technology Laboratory, China)
specifically designed for sheep. The ELISA kit was read
with an ELISA plate reader (Epoch®, Biotek, USA). The
standard range of the commercial kit was between 0.05
ng/mL and 15 ng/mL, with a sensitivity value of 0.027
ng/mL.

Fertility Parameters and Lamb Yield Traits

Fertility parameters, including time of onset of estrus,
duration of estrus, estrus rate, pregnancy rate, conception
rate, lambing rate, twinning rate, fecundity, lamb yield, and
survival rate were determined. The relevant parameters
and traits were calculated according to the formulas (Kuru
et al. 2017; Kuru et al. 2022; Yilmaz et al. 2022). To
determine the survival rate of lambs, a follow-up was
conducted for 30 days after delivery.

Statistical Analysis

In the study, the mean+standard error (SE) of estrus onset
time, estrus duration, and P4 concentration were provided.
Estrus onset time and duration, which were determined to
have a normal distribution according to the Kolmogorov-
Smirnov test, were compared using one-way ANOVA and
post-hoc Tukey Honestly Significant Differencetest. Two-
way analysis of variance (ANOVA) was conducted to
analyze the data for the measured P4 concentration in the
groups, including group effect, time effect, and group x
time interactions.

Tukey's multiple comparisons test was used for pairwise
comparisons of group days and between-group days. For
the comparison of estrus rate, pregnancy rate, conception
rate, lambing rate, twinning rate, fecundity, and lamb yield,
the Pearson chi-square test or Fisher's exact test was used.
All analyses were performed using SPSS® (Version 26.0,
SPSS Inc./IBM Group, Chicago, IL, USA) and GraphPad
Prism 8 (GraphPad Software Inc. San Diego, CA, USA).
Differences between groups were considered significant at
p<0.05 after statistical analysis.

RESULTS

Serum Progesterone Concentration

Serum P4 concentration was less than 1 ng/mL in all
groups 7 days before treatment and on the day of sponge
insertion (Figure 2). In one ewe from G2, serum P4
concentration was higher than 1 ng/mL. This ewe was
excluded from the study as it showed cyclic activity.

Table 1: Characteristics of concentrate feed.

Nutrients %
Crude protein 16
Crude cellulose 10
Crude fat 3.2
Crude ash 9
Insoluble ash in HCL 1
Molasses 5
Salt 1
Vitamins IU/kg
Vitamin A 15000
Vitamin D 5000
Vitamin E 30000
Minerals %
Calcium 1.6
Phosphorus 0.4
Sodium 0.4
Trace minerals mg
Manganese 50
Copper 10
Iron 50
lodine 800
Zinc 50

Fertility Parameters

Both short- and LT treatments using P4-impregnated
sponges (G1 and G2) resulted in significantly higher rates
of estrus induction compared to the control group (G3).
The estrus rates were 73.33%, 70.59%, and 15.38% in G1,
G2, and G3, respectively (p=0.001, Figure 2).

Estrus onset time was also significantly different between
the groups, with 36.5+2.76 hours in G1, 32.9+1.36 hours in
G2, and 55.0£5.0 hours in G3 (p=0.002). Estrus onset time
was statistically different between G1 and G3 (p=0.006),
and between G2 and G3 (p=0.001). However, estrus
duration did not differ statistically between the groups
(p=0.991, Figure 2).

Outside the breeding season, P4-impregnated sponge
treatment (G1 and G2) increased the pregnancy rate
compared to the control group (G3), with pregnancy rates
of 46.67% in G1, 58.82% in G2, and 6.67% in G3 (p=0.007).
ST or LTP4-based estrus synchronization did not have a
statistically significant effect on pregnancy rate (p=0.492).
There was a statistically significant difference in
pregnancy rate between G1 and G3 (p=0.035) and between
G2 and G3 (p=0.002, Figure 2).
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Figure 2: Changes in fertility parameters among groups.

Serum progesterone concentration in the groups before 7 days of treatment and on the day of sponge insertion. According to Pearson's chi-squared test, there
was a statistically significant difference in estrus response between G1 vs G3 and G2 vs G3 (p=0.001). Short- or long-term progesterone-impregnated sponge
treatments did not have a significant effect on estrus rates. Post-hoc Tukey HSD test revealed a statistically significant difference in estrus onset time between G1
vs G3 and G2 vs G3. Pearson's chi-squared test showed a statistically significant difference in pregnancy rate between G2 vs G3 (p=0.002). Fisher's exact test
demonstrated a statistically significant difference in estrus rates between G1 vs G3 (p=0.035). G1 refers to the group receiving short-term (7-day) progesterone
and equine chorionic gonadotropin (eCG) treatment, G2 refers to the group receiving long-term (12-day) progesterone and eCG treatment, and G3 refers to the
control group. The asterisks indicate statistical significance between groups, *: p<0.05 and **: p<0.001.

Long-term (12 days) P4 treatment had a positive effect on
conception rate, but there was no statistically significant
difference in conception rate between the groups
(p=0.285). Lambing rates did not differ statistically
between the groups (Figure 2) (p=0.901).

STP4 treatment had a positive effect on twinning rate, but
there was no significant difference in twinning rate
between the groups (p=0.788). LTP4 treatment appeared
to increase fecundity numerically, but there was no
statistically significant difference between the groups
(p=0.917, Figure 2).

Progesterone and eCG treatment had a positive effect on
twinning rate, which in turn had a positive impact on lamb
yield. Litter size in G1, G2, and G3 was 1.33, 1.25, and 1,

240

respectively (p=0.981). Lamb survival did not differ
statistically between the groups (p=0.622, Figure 2).

Raw materials of concentrate feed include barley, corn,
wheat bran, sunflower seed meal, cottonseed meal,
molasses, minerals, salt, calcium carbonate, and vitamins.

DISCUSSION AND CONCLUSION

The Tuj ewes are one of the local breeds of Tiirkiye, which
is raised in the Northeastern Anatolia region. Particularly,
the Tuj ewes raised in Kars and its surrounding areas is
categorized as a breed with a fatty thigh among sheep
breeds. This breed, which has delicious meat, has adapted
to the harsh and tough climatic conditions and geography
of its region (Aksoy et al. 2001). Despite the adverse
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environmental conditions, various synchronization
protocols have been applied to stimulate estrus both
during and outside the breeding season in Tuj ewes
(Ozturkler et al. 2003; Gungor et al. 2007; Kagar et al.
2008; Kaya et al. 2013; Kamiloglu et al. 2017). However,
literature research has not found any studies on estrus
synchronization treatment using ST P4-containing
intravaginal sponges in Tuj ewes outside the breeding
season.

This study aims to determine the effect of short (7-day) or
long (12-day) intravaginal P4-impregnated sponges with
eCG on some fertility parameters in Tuj ewes outside the
breeding season.

Different synchronization protocols using P4 or its
analogues for 12 or 14 days in Tuj ewes can result in
estrus rates varying from 50-100% outside the breeding
season (Gungor et al. 2007; Kagar et al. 2008; Kaya et al.
2013). The study revealed estrus rates of 73.33%, 70.59%,
and 15.38% in G1, G2, and G3, respectively (p=0.001).
Moreover, no statistically significant difference in estrous
response was observed between the ST and LT groups.
The obtained findings align with the previously reported
research (Gungor et al. 2007; Kacar et al. 2008; Kaya et al.
2013) data pertaining to Tuj ewes, as described above,
with the exception of the control group.

In our study, the induction of estrus with P4-impregnated
sponges and eCG outside the breeding season was quite
remarkable. The results of this study indicate that the use
of a ST (7-day) P4-impregnated sponge treatment in Tuj
ewes outside the breeding season yielded a similar estrus
response to the LT (12-day) treatment, suggesting the
efficacy of this protocol in Tuj ewes. As a high estrus
response is crucial in affecting other fertility parameters,
this finding is of particular importance. Given the notably
low estrus response in the control group, the use of
P4+eCG treatment may be necessary to achieve a
satisfactory estrus response in Tuj ewes during a non-
breeding season.

Progestogens are commonly used in small ruminants for
estrus synchronization outside the breeding season.
Injection of eCG one or two days prior to sponge removal
increases fertility (Kuru et al. 2018). Following sponge
removal, the onset of estrus in Tuj ewes during studies
conducted outside the breeding season occurs within a
range of 34-59 hours (Gungor et al. 2007; Kacgar et al.
2008; Kaya et al. 2013). Kuru et al. (2017) and Kuru et al.
(2020) reported that in the local breed of sheep known as
Pirlak, estrus onset occurred within 34-45 hours or 31-38
hours following sponge removal. However, ST P4
treatment may lead to a delayed onset of estrus compared
to LT treatment (Ozyurtlu et al. 2011; Texeira et al. 2016;
Kuru et al. 2022), although some studies have reported no
statistical difference between the two protocols (Ataman
et al. 2006; Amer and Hazzaa 2009). In our study, the
group that received ST P4 exhibited a numerically later
onset of estrus compared to the LT group. Furthermore,
combined P4 and eCG treatment resulted in a more
synchronized onset of estrus compared to the control
group.In our study, the onset of estrus differed
significantly between the groups, with 36.5%£2.76 hours in
G1, 32.9+1.36 hours in G2, and 55.0+5.0 hours in G3
(p=0.002). Furthermore, there was no statistically
significant difference in the onset of estrus between our ST
and LT protocols. According to Ozyurtlu et al. (2011), the
estrus onset occurred around 53 and 41.5 hours following
the ST and LT P4 treatments, respectively. Similarly,
Texeira et al. (2016) reported that the estrus initiation

happened at 46 and 32 hours for the respective protocols.
In contrast, Kuru et al. (2022) observed estrus starting at
40.5 and 32.9 hours after the ST and LT treatments, while
Ataman et al. (2006) and Amer and Hazzaa (2009)
determined the onset of estrus at 46.3 and 45.6 hours, and
37.4 and 32.9 hours, respectively. These findings indicate
conflicting results among different studies, likely
attributed to variations in protocols used and the animal
populations under investigation. Moreover, the
discrepancies in previous studies might also be influenced
by the differences in progestin (P4) treatment durations
and dosages employed.

The duration of estrus in Tuj ewes after synchronization
outside the breeding season can vary between 23 to 42
hours (Gungor et al. 2007) and 32 to 36 hours (Kaya et al.
2019). In sheep, there may be no difference in estrus
duration after ST or LT P4 treatment outside the breeding
season (Ozyurtlu et al. 2011; Texeira et al. 2016), or LT P4
treatment may lead to a shorter estrus duration
(Sareminejad et al. 2014). In the present study, we
observed results (35-35.5 hours) that align with the
previously reported duration of estrus in Tuj ewes from
earlier investigations (Gungor et al. 2007; Kaya et al.
2019). Furthermore, our examination revealed that the
administration of both ST and LT P4 protocols did not
exert any significant influence on the duration of estrus.

Currently, the aim of many estrus synchronization
protocols is to increase fertility rates and subsequently
improve pregnancy rates. This not only results in
economic gains but also allows for the most efficient use of
breeding stock. Previous studies have shown that LT (9-14
days) P4 treatment outside the breeding season resulted in
pregnancy rates of 46.6% (Kaya et al. 2013),46.7% (Kaya
etal. 2019), and 50% (Kacar et al. 2008) in Tuj ewes. ST P4
treatment in ewes outside the breeding season can either
be advantageous (Sareminejad et al. 2014),
disadvantageous (Silva et al. 2021), or similar (Ozyurtlu et
al. 2011; Texeira et al. 2016; Kuru et al. 2022) in terms of
pregnancy rates compared to LT treatment. In our
investigation, the pregnancy rates were recorded as
46.67% in G1, 58.82% in G2, and 6.67% in G3. Moreover,
we observed that the pregnancy rate among Tuj sheep
synchronized with P4 outside the breeding season in our
study demonstrated a noteworthy similarity with the rates
reported in the existing literature (Kagar et al. 2008; Kaya
et al. 2013; Kaya et al. 2019).Additionally, there were no
statistically significant differences in both pregnancy and
conception rates between the groups receiving short or LT
P4 treatment. However, the pregnancy and conception
rates in G2 were numerically higher, which was an
interesting finding. Although statistically similar
pregnancy rates were observed with both ST and LT P4-
impregnated sponge treatment, a short protocol may be
preferred in Tuj ewes to alleviate the stress caused by
intravaginally inserted devices (Kuru et al. 2015; Kuru et
al. 2018).

There is currently no study on the effect of ST P4
treatment on lambing rate in Tuj ewes outside the
breeding season, but the use of LT P4-impregnated
sponges has resulted in lambing rates ranging from 46.6%
to 100% (Kagar et al. 2008; Kaya et al. 2013; Kaya et al.
2019). In addition, previous studies on ewes have shown
that ST or LT P4 treatment did not have a significant effect
on lambing rate (Ataman et al. 2006; Amer and Hazzaa
2009; Ozyurtlu et al. 2011). In our study, the lambing rate
was 85.7% and 90% after ST or LT P4 treatment,
respectively, and consistent with the literature (Ataman et
al. 2006; Amer and Hazzaa 2009; Ozyurtlu et al. 2011), the
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duration of P4 treatment did not have a significant effect
on lambing rate in Tuj ewes.

Tuj ewes have a low rate of twinning and rarely give birth
to triplets both during and outside the breeding season.
Many studies have shown that the genetic capacity of Tuj
ewes is not suitable for triplets or higher order multiple
births (Aksoy et al. 2001; Oztiirkler et al. 2003; Kacar et al.
2008; Kaya et al. 2013; Kamiloglu et al. 2017). In our study,
the twinning rate was 33.3% and 25% after ST or LT P4
treatment, respectively. Although the rates were
statistically similar between groups, it can be said that ST
P4 treatment had a positive effect on the twinning rate.
Similarly, this situation also had a positive effect on litter
size, and litter size in G1 was numerically higher than in
G2, although there was no statistically significant
difference. When future comprehensive studies determine
how ST or LT P4 treatments affect follicular dynamics and
hormone levels related to follicular development in Tuj
ewes outside the breeding season, the effects on both
twinning rate and litter size will be better understood.

In our previous studies, we found that various P4-based
estrus synchronization protocols at different durations
outside the breeding season had no effect on lamb survival
rates. These rates ranged from 86.67% to 100%, as
reported in our studies (Kuru et al. 2017; Kuru et al. 2020).
However, our current study shows that lamb survival rates
during the first month after birth were quite high, ranging
from 90% to 100%. This indicates that ST or LT P4-
containing synchronization protocols can be used in Tuj
ewes to meet the market demand for lamb.

Although statistical analysis did not reveal any significant
difference, it may be preferable to use ST protocols that
result in high litter size and survival.

In conclusion, the use of short (7 days) or long (12 days)
P4-containing intravaginal sponges with eCG treatment
effectively stimulated estrus and achieved a more
synchronized onset of estrus with higher pregnancy rates
in Tuj ewes outside the breeding season compared to the
control group. However, there was no superiority of either
short or long intravaginal sponge treatments in terms of
the investigated fertility parameters. Therefore, ST
protocols are preferred in synchronization protocols using
P4-containing sponges in Tuj ewes outside the breeding
season. This would allow the sheep to be less affected by
vaginitis and stress caused by prolonged sponge use.
Additionally, increasing lamb production with such
synchronization protocols during high-demand periods in
the market may be more advantageous for farmers.
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Sivas, Tirkiye on July 18-19, 2022.

We would like to express our gratitude to Mustafa Makav
for his valuable assistance during this study.

AUTHOR CONTRIBUTIONS

Idea / Concept: ET, MK

Supervision / Consultancy: MK

Data Collection and / or Processing: ET, BBK, MK
Analysis and / or Interpretation: ET, BBK, MK
Writing the Article: ET, MK

Critical Review: ET, BBK, MK

CONFLICTS OF INTEREST

The authors report no conflicts of interest.

ACKNOWLEDGMENT

This article is prepared from the first author's master's
thesis with the same title.

This master's thesis research was conducted with the
financial support provided by the Scientific Research
Projects Coordination Unit of Kafkas University, Kars,
Tiirkiye (Project Code: 2020-TS-23).

Selected sections of this thesis were presented as oral
presentations at two academic conferences, namely the
“Oth Cukurova International Scientific = Research
Conference” held in Adana, Tiirkiye on October 9-11, 2022,
and the “10th International Conference on Agriculture,

242

REFERENCES

Abecia JA, Forcada F, Gonzilez-Bulnes A (2012). Hormonal control of
reproduction in small ruminants. Anim Reprod Sci, 130 (3-4), 173-179.

Aksoy AR, Saatc1 M, Ozbey M, Dalc1 MT (2001). Tuj irki koyunlarin verim
ozellikleri. I. Délverimi ve biiytime. Vet Bil Derg, 17 (1), 73-77.

Amer HA, Hazzaa AM (2009). The effect of different progesterone
protocols on the reproductive efficiency of ewes during the non-
breeding season. Vet Arh, 79 (1), 19-30

Arya D, Goswami R, Sharma M (2023). Estrous synchronization in cattle,
sheep and goat. Multidiscip Rev, 6 (1), €2023001.

Ataman MB, Akéz M, Akman O (2006). Induction of synchronized oestrus
in Akkaraman cross-bred ewes during breeding and anestrus seasons:
The use of short-term and long-term progesterone treatments. Rev
Med Vet, 157 (5), 257-260.

Bartlewski PM, Baby TE, Giffin JL (2011). Reproductive cycles in sheep.
Anim Reprod Sci, 124 (3-4), 259-268.

Biehl MV, Ferraz Junior MVC de, Barroso JPR et al. (2019). The reused
progesterone device has the same effect on short or long estrus
synchronization protocols in tropical sheep. Trop Anim Health Prod, 51
(6), 1545-1549.

Garoussi MT, Mavadati O, Bahonar M, Ragh MJ (2020). The effect of
medroxyprogesterone acetate with or without eCG on conception rate
of fat-tail ewes in out of breeding season. Trop Anim Health Prod, 52
(4), 1617-1622.

Gungor O, Cenesiz M, Pancarci SM et al. (2007). Effects of different
intravaginal ~ progesterone  releasing  devices on  estrous
synchronization and LH surge in fat-tailed ewes during non-breeding
season. Med Weter, 63 (11), 1316-1319.

Hameed N, Khan MI, Zubair M, Andrabi SMH (2021). Approaches of
estrous synchronization in sheep: Developments during the last two
decades. Trop Anim Health Prod, 53 (5), 1-10.

Kagar C, Kamiloglu NN, Giirbulak K et al. (2008).Ureme mevsimi
disindaki Tuj irki koyunlarda testosteron antikoru ile B-karoten ve E
vitamini uygulamalarinin ¢ogul gebelik ve MDA (Malondialdehit)
uzerine etkisi. Kafkas Univ Vet Fak Derg, 14 (1), 51-56.

Kamiloglu NN, Kacar C, Giiven A et al. (2017). Changes in lipid
peroxidation, glutathione and fertility in Tuj sheep after combined
administration of vitamin A and E and passive immunization with
testosterone antibodies. Kafkas Univ Vet Fak Derg, 23 (3), 459-465.

Kaya R, Kuru M, Oral H (2019). Effects of melatonin and melatonin +
progesterone on estrus synchronization and fertility parameters in Tuj
ewes during non-breeding season. 4th International Congress on
Advances of Veterinary Sciences and Techniques (ICAVST), Kiev,
Ukraine.

Kaya S, Kacar C, Kaya D, Aslan S (2013). The effectiveness of
supplemental administration of progesterone with GnRH, hCG and
PGF2a on the fertility of Tuj sheep during the non-breeding season.
Small Rumin Res, 113 (2-3), 365-370.

Kuru M, Boga Kuru B, Kacar C, Demir MC, Cetin N (2022). Effect of
oestrus synchronization with different lengths of progesterone-
impregnated sponges and equine chorionic gonadotropin on
reproductive efficiency in Romanov ewes during the non-breeding
season. Acta Vet Brno, 91 (3), 243-250.

Kuru M, Boga Kuru B, Sogukpmnar O et al. (2020).
Oestrussynchronisation with progesterone-containing sponge and
equine chorionic gonadotropin in Pirlak ewes during the non-breeding
season: Can Toryum improve fertility parameters? | Vet Res, 64 (4),
573-579.

Kuru M, Kiikiirt A, Oral H, Ogiin M (2018). Clinical use of progesterone
and its relation to oxidative stress in ruminants. Drevensek G (ed). Sex
Hormones in Neurodegenerative Processes and Diseases (pp. 303-
327). IntechOpen, England.



[Effect of Short-Term Progesterone on Fertility in Tuj Ewes]

Van Vet ], 2023, 34 (3) 237-243

Kuru M, Merhan 0, Kaya S, Oral H, Kukurt A (2015). The effect of short
term progesterone-releasing intravaginal device treatment on acute
inflamation markers for Holstein heifers. Rev Med Vet, 166 (11-12),
336-340.

Kuru M, Sogukpmmar O, Makav M, Cetin N (2017). Effect of barium
selenate injections on fertility of Pirlak ewes subjected to estrus
synchronization during non-breeding season. Med Weter, 73 (8), 479-
482.

Oztiirkler Y, Colak A, Baykal A, Guven B (2003). Combined effect of a
prostaglandin analogue and a progestagen treatment for 5 days on
oestrus synchronisation in Tushin ewes. Indian Vet J, 80 (9), 917-920.

Ozyurtlu N, Ay SS, Kiigiikaslan I, Giingér 0, Aslan S (2011). Effect of
subsequent two short-term, short-term, and long-term progestagen
treatments on fertility of Awassi ewes out of the breeding season.
Ankara Univ Vet Fak Derg, 58 (2), 105-109.

Sareminejad P, Tabatabaei S, Mamouei M, Mirzadeh K (2014). The
effects of short and long term medroxy progesterone acetate (MAP)
sponge treatments on reproductive performance during the non
breeding season of Arabian ewes. Iran | Appl Anim Sci, 4 (4), 747-751.

Silva RO da, Oliveira RPM de, Silva AF et al. (2021). Effect of different
protocols for estrus synchronization on reproductive performance of
Santa Inés ewes under Amazon environmental conditions. Acta Sci, 43,
e48954.

Texeira TA, Fonseca JF da, Souza-Fabjan JMG et al. (2016). Efficiency of
different hormonal treatments for estrus synchronization in tropical
Santa Inés sheep. Trop Anim Health Prod, 48 (3), 545-551.

Yilmaz B, Boga Kuru B, Kuru M (2022). Some reproductive and
gynecological characteristics of Morkaraman ewes. ] Vet Bio Sci Tech, 7
(3), 274-282.

243



