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  INTRODUCTION 
Iranian Arabi sheep have a poor reproductive performance. 
Therefore, increasing Arabi sheep productivity by increas-
ing lambing frequency and fecundity is considered impor-
tant in the development of Arabi sheep production in Iran. 
On the other hand, the induction of oestrus outside the 
breeding season is important in supplying the market for 
poulterer. Oestrus synchronization is a valuable manage-
ment tool that has been successfully employed to enhance 
reproductive efficiency (Hashemi et al. 2006). The ability 
to synchronize the time of breeding and lambing and the 

achievement of high fertility at first service is highly bene-
ficial for poulterer. Several methods have been used for 
oestrus synchronization that including natural progesterone, 
synthetic progesterones, melatonin, prostaglandin F2α and 
isolated ram introduction (Bastan, 1995; Godfrey et al. 
1999; Wildeus, 1999; Iida et al. 2004). Intravaginal devices 
impregnated with progesterone have been used to induce 
oestrus and ovulation in ewes (Godfrey et al. 1999; 
Ungerfeld and Rubianes, 2002) during breeding and non-
breeding seasons. These devices are usually inserted over a 
period of 9-14 days that used in conjunction with eCG, par-
ticularly for the non-breeding season in ewes, injected at 

 

This experiment was conducted to determine the reproductive performance of Arabian ewes treated with 
short and long-term progesterone devices in addition to low doses of equine chorionic gonadotropin (eCG) 
during the anoestrus season. A total of 36 ewes were divided into three groups: in group I vaginal sponges 
(60 mg medroxy progesterone acetate; (MAP)) were applied and removed after 6 days; in group II, vaginal 
MAP sponges were removed 12 days following insertion, while group III served as control group. The first 
two groups were intramuscularly injected with of 300 IU eCG, following sponge removal. Parameters such 
as oestrus response rate, time to onset of oestrus, duration of oestrus, pregnancy, lambing and fecundity 
rates were evaluated. Blood samples were collected one day before sponge insertion and two days after 
sponge insertion and on day of oestrus. There were significant differences between the group I and II with 
control group regarding the plasma estradiol and progesterone levels. There were no significant differences 
in oestrus response, time to onset of oestrus, pregnancy, lambing and fecundity rates between groups I and 
II (P>0.05). However, differences were significant when these two treatment groups were compared with 
the control group. In group I, duration of oestrus was significantly higher than group II (P<0.05). In addi-
tion, other factors in group I was numerically greater than group II (P>0.05). It was concluded that short-
term sponge treatment (6 days) had better performance when compared with the long-term sponge treat-
ment (12 days) in Arabian ewes. 
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time of sponge removal or 48 h prior to sponge removal 
(Wildeus, 1999; Ungerfeld and Rubianes, 2002). However, 
recent studies showed that progesterone priming as short as 
5-6 days is as effective as the long-term priming to induce 
oestrus with acceptable pregnancy rates during the non 
breeding season in sheep (Knights et al. 2001). The aim of 
this study was to compare effectiveness of long-term and 
short-term progesterone treatments combined with low dose 
of eCG application for oestrus induction out of the breeding 
season.  

 

  MATERIALS AND METHODS 
Experimental design 
This study was conducted during the non-breeding season 
(April-August) at the research farm of Ramin Agriculture 
and Natural Resources University, Ahwaz, Southern Iran. A 
total of 36 multiparous, 2-5 years old Arabic ewes were 
used in the present study.  The ewes were randomly as-
signed to 3 groups; (I) intravaginal sponge containing 60 
mg medroxy progesterone acetate (MAP) for 6 days 
(n=12), (II) intravaginal sponge containing 60 mg medroxy 
progesterone acetate (MAP) for 12 days (n=12) and (III) 
control group (without hormonal treatment) (n=12). Ewes 
were placed in a single open front barn and fitted with me-
droxy progesterone acetate (MAP, 60 mg, ESPON-
JAVET®, Hipra, Spain) for 6 and 12 days and subsequently 
devices removed. Immediately after sponge removal, 300 
IU of eCG (GONASER®, Hipra, Spain) was intramuscu-
larly injected to the treated ewes. Oestrus was detected with 
six fertile Arabian rams (one ram:six ewes). The ewes were 
checked for signs of oestrus after sponge removal. The re-
productive variables measured in experimental groups 
were: oestrus response= number of ewes showing oestrus / 
total ewes treated in each group × 100 (Akoz et al. 2006), 
time to onset of oestrus (h) (when ewes allowed a ram to 
mount and this was registered as the onset time of oestrus), 
duration of oestrus, pregnancy rate= number of pregnant 
ewes / number of ewes showing oestrus and mated in each 
group × 100 (Zeleke et al. 2005), lambing rate= number of 
ewes lambing / number of pregnant ewes in each group × 
100 (Bacha et al. 2014) and fecundity rate= number of 
lambs born / number of mated ewes in each group (Bacha et 
al. 2014). 
 
Blood sampling and hormone assay 
Blood samples were collected on the one day before sponge 
insertion, two days after sponge insertion and day of oes-
trus. All blood samples were collected via jugular 
venipuncture into heparinized tubes and centrifuged at 3000 
rpm for 15 min, thereafter plasma was stored at − 20 ˚C 
until assayed.  

Progesterone concentrations were measured using an 
ELISA kit (Monobind®; USA) with 0.1 ng/mL sensitivity. 
The plasma estradiol concentration was measured by 
ELISA kit (DRG International, GmbH, USA) with 0.625 
pg/mL sensitivity. 
  
Statistical analysis 
Data were analyzed as a completely randomized design 
with the GLM procedure of SAS (1998). Data for oestrus 
responses, pregnancy rate, lambing rate and fecundity rates 
were analyzed using chi-square test. Time to onset of oes-
trus, duration of oestrus and plasma estradiol and proges-
terone concentrations were analyzed by using PROC 
GENMOD.  

All results are given as mean ± SEM. Mean values were 
compared by the Duncan test. The values of less than 0.05 
(P<0.05) were declared significant.  

 

  RESULTS AND DISCUSSION 
Oestrus responses 
The effect of short and long-term application of MAP 
sponge on oestrus response, oestrus onset and duration of 
oestrus in Arabian ewes are gave in Table 1. No significant 
differences in percentage of oestrus response and time to 
onset of oestrus were found between the groups I and II. 
However, differences in oestrus response rate and time to 
onset of oestrus were found to be significantly different 
when these groups were compared with the control group 
(P<0.05).  

This study shows that short-term sponge treatment results 
in higher duration of oestrus when compared to the other 
two groups (Table 1; P<0.05). To our knowledge, this is the 
first report, which compares the effects of 300 IU eCG in 
Arabian ewes synchronized by long and short-term 
progesterone sponge.  

The use of intravaginal sponge devices with eCG were 
found to be efficient methods for oestrus induction and syn-
chronization in ewes during the non-breeding season. In the 
present study behavioral oestrus was detected in 11/12 
(91.67%) and 10/12 (83.33%) ewes in response to short and 
long-term progesterone treatment, respectively. Both the 
long- and short-term treatment with progesterone devices 
result in a high percentage of females shown sign of oes-
trus.  

These results indicate that using short term MAP-
impregnated intravaginal sponges as a source of exogenous 
progesterone administered in non breeding season, had ex-
cellent effects on induction of oestrus in Arabian ewes. 
Knights et al. (2001) reported that short-term treatment of 
ewes with progesterone before ram introduction was ade-
quate to induce fertile oestrus.  
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Also, Ungerfeld and Rubianes (2002) reported that short-

term progesterone treatment was adequate to induce fertile 
oestrus and no difference in oestrus response was observed 
when anoestrus ewes were primed for 6 or 14 days, with 
intravaginal sponge treatments. No significant difference 
was observed in oestrus response between treatment with 
long and short-term progesterone sponge in this study, 
which concurs with Ustuner et al. (2007), Ungerfeld and 
Rubianes (2002).  

However, Vinoles et al. (1999) reported that the oestrus 
response following sponge withdrawal was significantly 
higher in long-term than in short-term-treated ewes. This 
disparity may be due to differences of variables, including 
breed of ewes, month of years, latitude and management. 
Incidence of oestrus in ewes treated with either synthetic 
progesterone or natural progesterone in conjunction with 
PMSG varied from 47% (Robinson et al. 1967) to 85% or 
greater (Akoz et al. 2006; Timurkan and Yildiz, 2005; 
Zeleke et al. 2005; Hashemi et al. 2006). The oestrus re-
sponse in the two group was comparable to that previously 
reported by Beck et al. (1993); Ozturkler et al. (2003) and 
Ataman et al. (2006) in short-term and Ozyurtlu et al. 
(2010); Ozyurtlu et al. (2011); Vinoles et al. (1999);  Mo-
radi Kor and Ziaei (2012); Koyuncu and Ozis Altıcekic 
(2010) in long term treatment with progesterone device. All 
ewes exhibited behavioral oestrus from 28 to 78 h follow-
ing sponge withdrawal. In previous studies reported the 
onset of oestrus to occur within 6-120 h following proges-
terone device removal (Freitas et al. 1996; Romano, 1998; 
Greyling and Van der Nest, 2000).  

Koyuncu and Ozis Altcekic (2010) reported that 96% of 
ewes exhibited oestrus 48-72 h following removals of pro-
gesterone-containing implants. Intervals to onset of oestrus 
resembled those reported in the previous study in which 
ewes were treated with progesterone-300 IU eCG (Zonturlu 
et al. 2008).  

In this study, the time to the oestrus onset following the 
withdrawal of sponge in II groups was found to be 44.73 h, 
lower than the 46 h reported by Ungerfeld and Rubianes 
(2002) during non-breeding season. 

 
 
 
 
 
 
 
 
 
 
 

 

Table 1 Effects of short and long-term medroxy progesterone acetate (MAP) sponge treatment on oestrus performance, pregnancy, lambing and fecun-
dity rates in Arabian ewes during anoestrus season 

I II III 
Variable/treatments 

(short term MAP) (long term MAP) (control) 
(Mean±SE) 

n= 12 n= 12 n= 12 

The time to the oestrus onset in the I group was found to 
be 45.62 h; which was higher than 40 h found by Romano 
(1996), Ungerfeld and Rubianes (2002) and Emsen and 
Yaprak (2006). Vinoles et al. (2001) reported that ewes 
treated with MAP for 6 days exhibited oestrus at 84 h and 
those treated for 12 days exhibited oestrus at 44 h after 
sponge removal. Also, Zeleke et al. (2005) reported that the 
ewes treated with FGA for 14 day showed oestrus at 41 h, 
which is lower than the values obtained in the present study 
(I=44.73 h and II=45.62 h). These differences may be ex-
plained by the differences in breed, season, location, nutri-
tion, climate and presence of male after intravaginal devices 
removal. 

The mean overall durations of the induced oestrus period 
were 27.27 h and 17.38 h for I and II groups respectively. 
Oestrus duration in the I group was higher than the II group 
(P<0.05). This result was lower than the duration of oestrus 
as reported by Nasser et al. (2012). Nasser et al. (2012) 
reported the duration of oestrus was 34.4 and 36.7 hours 
following a short (6 days) and a long (12 days) term con-
trolled internal drug release (CIDR) treatment, respectively, 
and this is consistent with the results obtained by Ustuner et 
al. (2007). Short duration of oestrus in this study may be 
explained by differences in breed, age, geographical loca-
tion and lower estrogen level in the blood. Stimulation of 
follicular growth in the ovary by eCG together with high 
levels and longer duration of serum estrogen concentrations 
could be responsible for a prolonged duration of the oestrus 
period (Nasser et al. 2012). 

  
Pregnancy, lambing and the number of lambs born 
In this study, ewes that did not display oestrus behavior 
during 35 days from mating (after second oestrus period) 
were considered as pregnant (Moghaddam et al. 2012).  

Results for the pregnancy, lambing and fecundity rates 
are presented in Table 1. No significant differences in the 
results for pregnancy, lambing and fecundity rates were 
noted between the short and long-term groups. However, 
the pregnancy and lambing rates were found to be signifi-
cantly different in the short and long-term groups as com-

Response of oestrus (%) 91.67a (11/12) 83.33a (10/12) 16.66b (2/12) 

Onset of oestrus(h) 44.73±4.49a 45.62±3.76a 78±4.57b 

Oestrus duration (h) 27.27±1.4a 17.38±1.8b - 

Pregnancy rate (%) 54.44±0.45a 50±0.63a 0b 

Lambing rate (%) 66.66±0.16a 80±0.17a - 

Fecundity rate  0.36±0.12a 0.4±0.13a - 
The means within the same row with at least one common letter, do not have significant difference (P>0.05). 
SE: standard error. 
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pared with the control group (P<0.05). Pregnancy rate, as 
determined by ewes rebred, was 45.83% (11/24). Eleven of 
those 24 ewes lambed within 155 days of mating. The re-
maining ewes probably experienced early embryonic loss. 
The fertility of anoestrus ewes treated with progesterone 
deviese ranged from 22 to 70% (Evans et al. 2001). In the 
present study, an injection of 300 IU eCG was used in order 
to induce follicular growth and increase pregnancy rate. 
The injection of eCG at the time of oestrus, causes a higher 
pregnancy rates during the non-breeding season. Vinoles et 
al. (1999) obtained higher pregnancy rate after short-term 
treatment compared to the Long-term (12 d) treatment with 
PMSG at the time of vaginal sponge withdrawal.  

Ustuner et al. (2007) and Ozyurtlu et al. (2011) reported 
that there were no significant differences in terms of preg-
nancy, lambing and fecundity rates between the short and 
long-term treatment groups. No significant difference was 
observed in this study which agrees with (Ustuner et al. 
2007; Ataman et al. 2006; Saribay et al. 2011). Lambing 
rate in this study was 66.66 following short-term treatment 
and 80% following long-term treatment. It has been shown 
that the lambing rate in ewes treated with short-term syn-
thetic progesterone in combination with eCG varied from 
60 to 83.3% (Ozyurtlu et al. 2011; Ataman et al. 2006; 
Amer and Hazza, 2009). 
 
Estradiol concentrations  
Mean plasma estradiol concentrations on the day before 
sponge insertion were similar among ewes of the three 
treatment groups (Table 2). Estradiol trend is rising and 
falling due to follicle activity, outside of breeding season 
(Menegatos et al. 2003).  

Negative feedback of estradiol on tonic center in the hy-
pothalamus affect as much as possible to prevent the occur-
rence of ovarian cycle outside the breeding season 
(Sanchez, 2005).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

It can be concluded that due to high levels of estradiol 
and lack of optimal progesterone concentration, there is no 
ovarian cycle leads to ovulation in all treatments. In the 
most animal species oestrus behavior can be triggered by 
estradiol alone, but in ewes and rats, oestrus behavior is not 
displayed unless progesterone is present (Fajt, 2011). 

Result showed that two days after initiation of the syn-
chronization program, serum estradiol concentrations was 
affected by the treatments, so that use of progesterone de-
vice in non breeding season decreased estradiol concentra-
tions in compared with the first sampling. No difference 
was found between the I and II groups in estradiol concen-
tration (Table 2). Progesterone is associated with suppres-
sion of follicular growth and ovulation through exerting an 
inhibitory effect on the release of LH from the anterior pi-
tuitary in sheep. It inhibits the effect of estradiol secretion 
by granulosa cells in the ovary (Noel et al. 1994).  

The mean concentration of estradiol in day of oestrus was 
similar among I and II groups and higher than control group 
(Table 2). One day before oestrus one or more follicles in 
the ovary grow rapidly, thereafter the concentration of es-
tradiol in the venous blood increase generally about 10 to 
20 pg/mL (Błaszczyk et al. 2004). The estradiol concentra-
tions observed after progesterone device removal in the 
present study were expected to reflect estradiol secretion by 
the ovarian follicles. The fall in progesterone concentration 
stimulates estradiol secretion by the growing follicles.  
 
Progesterone concentrations  
Mean plasma progesterone concentrations on the day before 
sponge insertion were similar among ewes of the three 
treatment groups (Table 3). In non breeding season ovula-
tion not occurs because the secretion of LH is low that not 
promote to development of ovarian follicles and the corpora 
lutea, thereafter plasma concentrations of progesterone re-
main very low (Chanvallon et al. 2008). 

 
 
 
 
 
 
 
 
 

Table 2 Mean estradiol-17β concentrations (pg/mL) per examination at different days of progesterone sponge treatment 
I II III 

Groups 
(short term MAP) (long term MAP) (control) 

7 7 7 Number of ewes 

 
 
 
 
 
 
 

One day before sponge insertion 9.22±1.31a 10.20±1.14a 8.46±1.20a 

Two day after sponge insertion 8.35±1.46a 8.89±1.63a 9.1±1.22a 

Day of oestrus 11.78±2.1a 11.4±1.96a 8.88±1.36b 
The means within the same row with at least one common letter, do not have significant difference (P>0.05).

Table 3 Mean progesterone concentration (ng/mL) per examination at different days of progesterone sponge treatment 
I II III 

Groups 
(short term MAP) (long term MAP) (control) 

7 7 7 Number of ewes 

One day before sponge insertion 0.70±0.22a 0.80±0.18a 0.96±0.27a 

Two day after sponge insertion 6.60±0.97a 6.33±0.86a 1.11±0.14b 

Day of oestrus 1.5±0.33a 1.68±0.40a 0.98±0.31b 
The means within the same row with at least one common letter, do not have significant difference (P>0.05). 
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Obtained results from this experiment showed that the 
mean progesterone concentrations at the two days after 
sponge insertion were higher than first sampling and 
plasma progesterone levels increased with application pro-
gesterone device (Table 3). Following insertion, plasma 
progesterone levels increased rapidly and reached maxi-
mum values 2 days post insertion. Maximum values were 
6.60 ± 0.97 and 6.33 ± 0.86 ng/mL for the I and II groups, 
respectively. Differences in maximum values were not sig-
nificant (P>0.05; Table 3). 

Our results are in agreement with previous studies which 
reported that blood plasma progesterone levels increased 
rapidly and reached maximum values 2 days post insertion 
(Husein et al. 1999; Husein and Kridli, 2002; Husein and 
Haddad, 2006).  

Progesterone assays following 3rd blood sampling dem-
onstrated that its concentrations in blood plasma declined 
following intravaginal progesterone devices withdrawal 
(Table3). Blood progesterone concentrations indicate the 
reproductive physiology of animals. The initial release of 
progesterone from intravaginal sponges increase during the 
first 48 h of treatment and reached maximum values, but 
decreases with the time. It has been described that, serum 
medroxy-progesterone acetate concentrations decrease with 
the time in about a 63% between the 2nd and 13th days 
after sponge-MAP insertion (Greyling et al. 1994), demon-
strating that the progesterone supply from intravaginal 
sponges decreases with the time. The data presented above 
confirm that, in the day of oestrous, plasma progesterone 
values fall to very low levels (Husein and Haddad, 2006; 
Husein and Kridli, 2002; Kridli and Al-Khetib, 2006). 

 

  CONCLUSION 

In conclusion, the use of intra-vaginal MAP sponges in a 12 
day + eCG regime could adequately improve the reproduc-
tive performance of ewes during the anestrous season, with 
the possibility of replacing it with a 6 days MAP + eCG 
regime with higher efficiency. Also, the results presented in 
this study give evidence that a short-term progesterone pro-
tocol prolongs oestrus duration when compared to a long-
term treatment. 
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