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Effect of subsequent two short-term, short-term, and long-term
progestagen treatments on fertility of Awassi ewes out of the breeding
season
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Summary: The aim of this study was to evaluate the effectiveness of different treatment methods of progestagen with PMSG
in Awassi ewes out of the breeding season. A total of 48 ewes were divided into four groups equally. In Group I, vaginal sponges (30
mg fluorogestone acetate; FGA) were administered to ewes for seven days; afterwards vaginal sponge removal at the end of 7" days
and new vaginal sponge replaced for seven days in the same group. Vaginal sponges were administered for 7 days and 14 days in
Group II and Group III, respectively. Group IV (Control) served as control group. In all experimental groups, 500 [lU PMSG was
given at sponge removal. Parameters such as estrus response rate, pregnancy and lambing rates, interval from sponge withdrawal to
onset of estrus, duration of estrus and fecundity were evaluated. There were no significant differences in terms of estrus response
rate, pregnancy rate, lambing rate, and fecundity between the Group I, II and III (p>0.05). In addition to this, any difference in the
duration of estrus was not observed in all groups. However, variations in the interval from sponge removal to estrus was found
significant (p<0.05) differences between Group II (53+3.37 h) and Group III (41.5+1.81 h). A slight increase in progesterone levels
was observed after ram introduction, but a significant decrease in progesterone levels was found after two weeks from ram
introduction (p<0.05).

It was concluded that there was no advantage of using two subsequent sponge treatments for achieving high progesterone
concentration during treatment. In addition, short-term sponge treatment (7d) was found as effective as long-term sponge treatment in
Awassi ewes out of the breeding season.
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Ardisik iki kisa siireli, kisa siireli ve uzun siireli progestagen uygulamasinin iireme mevsimi disindaki
Ivesi koyunlarinin délverimine etkisi

Ozet: Bu caligmanin amaci, {ireme mevsimi disinda Ivesi koyunlarinda PMSG ile birlikte farkli progestagen uygulamalariim
etkinligini arastirmakti. Toplam 48 bas koyun 4 esit gruba béliindi. Grup I, vaginal siingerler (30 mg FGA) koyunlara 7 giin siireyle
uygulandi, daha sonra 7. giinde ¢ikarilan slingerin yerine yeni siinger tekrar 7 giin siireyle yerlestirildi. Grup II ve Grup III’de vaginal
stingerler sirastyla 7 ve 14 giin uygulandi. Grup IV, kontrol grubunu olusturdu. Calisma gruplarinin tiimiinde siingerlerin ¢ikarildig:
anda 500 TU PMSG yapildi. Ostrusa gelme orani, gebelik ve kuzulama oranlari, siingerin ¢ikarilmasindan sonra Sstrusa gelme aralig
ve Ostrus siiresi ile verimlilik gibi parametreler degerlendirildi. Ostrusa gelme, gebelik ve kuzulama oranlar ile dogurganlik
acisindan Grup I, II ve III arasinda 6énemli bir farklilik bulunmadi. Buna ilaveten, tiim gruplarda Gstrus siiresi istatistiksel agidan
farkli olmadi. Ancak, siingerlerin ¢ikarilmasindan sonra Ostrusa gelme siireleri agisindan Grup II (5343,37 saat) ve Grup III
(41,5+1.81 saat) arasinda 6nemli farkliliklar bulundu (p<0.05). Kog¢ katimindan sonra progesteron (P4) seviyesi hafif artti ama bu
artis1 takiben kog katimindan iki hafta sonra azald1 (p<0.05).

Sonug olarak, siinger uygulama siirecinde yiiksek progesteron konsantrasyonu olusturmak igin ardisik olarak iki defa siinger
kullanilmas: hi¢ bir avantaj saglamadi. Buna ilaveten, iireme mevsimi disindaki Ivesi koyunlarinda kisa siireli (7 giin) siinger
uygulamasinin uzun siireli uygulama kadar etkili oldugu bulundu.

Anabhtar sozciikler: Andstrus, ivesi, koyun, strusa gelme, progesteron

" This study was supported by DUBAP under project number 06-VF-17 (07-01-17).



106 Nihat Ozyurtlu - S. Serhan Ay - Tbrahim Kiigiikaslan - Orsan Giingér - Selim Aslan

Introduction

Sheep and goat are the most conspicuous seasonal
breeders among domestic farm animals. The evolutionary
reason for this is undoubtedly that, in regions where
climate and nutrition change throughout the year,
offspring are born at the most favorable time to survive.
The day length pattern has a dominant controlling
influence on initiation and termination of breeding
season (2, 3, 13). Breeding ewes during anestrus season
has relied on two general approaches; the use of the ram-
effect and progestagen-based treatments. Progestagens or
its analogs with gonadotropin have been used to induce
fertile estrus in anestrus ewes. Although advantages of
progestagens, pregnancy rates of progestagen-synchronized
ewes were lower during anestrus than during the breeding
season (4, 11, 18). Progestins can be administered by
daily injections as a feed additive or intravaginal devices
(5).

Intravaginal sponges have been the traditional
treatment of choice for estrus synchronization in small
ruminants during breeding season and anestrus. They are
impregnated with progestagens which are more effective
than natural progesterone at lower dose levels.
Intravaginal sponges are generally inserted in the vagina
for a period of 10 to 14 days and used in conjunction
with PMSG, particularly for anestrus season, injected at
time of sponge removal or 48 h prior to sponge removal
(6,9, 25).

Progestagen treatment have widely used in sheep,
traditionally by the use of intravaginal devices for long
periods (12-14 days). However, recent studies showed
that progesterone priming as short as 5-6 days is as
effective as the traditional long-term priming to induce
estrus with acceptable pregnancy rates during anestrus in
sheep (11, 14, 24). Long-term progestagen treatments are
widely used in
synchronize estrus. A high percentage of animals showed
estrus as a result of treatment, but fertility after
progesterone treatment was lower than the fertility after a
natural estrus. This low fertility rate has been attributed
to changes in the hormonal milieu that results in an
asynchrony between estrus and ovulation (17, 24).
Treatment with low level progestagen for estrus
induction reduces subsequent fertility (21). There are two
explanations for this reduction of fertility, such as
impaired sperm transport (1) and an extension of the
lifespan of the ovulatory follicle (23). Short-term
treatment provides exposure to higher average
concentrations of progestagen during the treatment
period. Such treatments (5 to 8 d) have been effective in
anestrus ewes (11). Administration of PMSG has long
been used in conjunction with progestagen to stimulate
reproductive activity in seasonally anestrous ewes.

small ruminants to induce and

Exogenous PMSG increases the incidence of estrus and
ovulation (8). Zaiem et al. (26) were evaluated three
doses of PMSG (300, 450 and 600 IU) with
fluorogestone acetate (FGA) sponges during the anestrus
season in ewes (26).

The aim of this study was to compare effectiveness
of long-term, short-term and subsequent two short-term
progestagen treatments (to achieve high progesterone
level during treatment) combined with PMSG application
for estrus induction out of the breeding season.

Materials and Methods

The experiment was carried out under natural
conditions in the period from the second half of April to
first week of May in the southeast of Turkey out of the
breeding season. This region is situated at 37°55'01"N
latitude, and 40°16'46"E longitude, and at an altitude of
660m. A total of 48 Awassi ewes (2-4 years old) were
divided into four groups. Ewes were selected randomly.
The ewes grazed on natural pasture all day and water was
offered ad libitum.

The intravaginal sponges (30 mg FGA; Chronogest)
administered to ewes for seven days in Group I;
afterwards vaginal sponges removal at the end of 7" days
and new vaginal sponge replaced the same group for
seven days. Vaginal sponges administered for 7 days and
14 days in Group II and Group III, respectively. Group
IV served as control group (Fig 1). All ewes, including
control group, received an intramuscular injection of 500
IU PMSG (Choronogest/PMSG) at sponge removal.
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Figure 1. Schematic presentation of the study groups
Sekil 1. Calisma gruplarinin sematik gosterimi

After withdrawal of sponges, rams were introduced
and sexual receptivity was assessed by observing marks
on the rump of the ewes at 12 h observation intervals for
a five-day period. Commencement of estrous was defined
as the time when the ewe first stood to be mounted by the
ram. Duration of estrus was defined as the interval
between the onset of estrus and the end of estrus. Estrous
response rate (percentage of ewes in estrus), interval to
onset of estrus from sponge withdrawal, duration of
estrus, pregnancy rate (number of pregnant ewes/total
number of ewes x 100), lambing rate (number of lambs



Ankara Univ Vet Fak Derg, 58, 2011 107

Table 1. Results of the fertility
Tablo 1. Fertilite bulgulari

Parameters Group I Group II Group III ?Crgﬁgi?)]
(n: 12) (n: 12) (n: 12) (n: 12)
Estrus response rate (%) 100.0 91.6 91.6 25.0
Pregnancy rate (%) 583 66.7 58.3 --
Lambing rate (%) 75 (9/12) 83.3(10/12) 66.6 (8/12) --
Fecundity 1.28 (9/7) 1.25(10/8) 1.14 (8/7) --
Interval from sponge withdrawal to onset of estrus (h; X+SD) 50.5+£2.6 53.0+3.4" 41.5+1.8" 43+3.6
Duration of estrus (h; X+SD) 31.9+1.4 32.1+1.7 33.1+1.6 35.6+2.0
*: p<0.05 ; X£SD: mean+Standart Deviation
Table 2. Progesterone levels after ram introduction
Tablo 2. Kog katimi sonrasi progesteron seviyeleri
P4 levels (ng/ml) Day 0 1% week 2" week 3" week
(X+SD) (X+£SD) (X+SD) (X+£SD)
Group | 0.46+0.03* 2.94+0.39% 2.42+0.18% 1.68+0.34*
Group II 0.39+0.03* 4.08+1.02° 3.66+0.72° 3.0340.50°
Group IIT 0.53+0.04" 4.13+0.77" 3.51+0.58° 1.67+0.46"
Group IV 0.50+0.06" 2.24+0.60% 1.55+0.32° 0.72+0.10*
p>0.05 p>0.05 p<0.05 p<0.01

a, b, ab: Different superscripts in the same columns indicate significant differences

born/total number of ewes x 100) and fecundity (number
of lambs born/number of pregnant ewes) were evaluated
in all groups. Pregnancy rate, lambing rate and fecundity
were recorded after parturition.

Blood samples were collected weekly for 3 weeks
on the day of ram introduction in all groups. The
collected blood centrifuged immediately (3000 x g, 15 min)
and plasma was separated and stored at -20°C until
assessment of progesterone (P4) Serum
progesterone levels were assessed by radioimmunoassay
(RIA) technique. The range of standards for progesterone
(P4) was from 0.25 to 16.0 ng/mL. Intra- and interassay
coefficients of variations were 8% and 9% for P4
respectively (12).

Estrus response rate, pregnancy rate, lambing rate
and fecundity were statistically analyzed using logistic
regression analysis method. Descriptive statistics were
used for the evaluation of estrus response rate and
reproductive  performance. Interval from sponge
withdrawal to onset of estrus, duration of estrus and
progesterone levels after ram introduction were analyzed
by One-Way ANOVA while differences were tested by
Duncan’ test. The SPSS 13.0 statistics program was used
to analyze the data (20). Differences were considered
significant at p< 0.05.

assays.

Results
The estrus response rate, pregnancy rate, lambing
rate, fecundity, interval from sponge withdrawal to onset

of estrus and duration of estrus are presented in Table 1.
There was no significant difference in the estrus
response, pregnancy rate, lambing rate, fecundity and
duration of estrus between the treatment groups.
However, differences in the interval from sponge
removal to onset of estrus was found to be significantly
different between Group II and III (p<0.05). The
progesterone levels of all groups after ram introduction
during three weeks were presented in Table 2 and,
graphically in Figure 2.
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Figure 2. Graphic presentation of the progesteron levels after
ram introduction

Sekil 2. Kog¢ katimi sonrasi progesteron seviyesinin grafik
sunumu

Discussion and Conclusion
Short-term treatment of ewes with progestagen
before ram introduction was adequate to induce fertile
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estrus (11). The short-term treatment achieves supraluteal
levels of progesterone concentration with an acceptable
pregnancy rate. In a study (16) it was determined that
short-term protocol induces LH peak at 40 h and
ovulation occurs 60 h after the end of progesterone
treatment. Knights et al. (10) reported that a 5-d
treatment with FSH stimulated fertile estrus as effective
as a 12-d treatment with FSH. Short-term progestagen
treatment shows higher progesterone levels at the time of
device withdrawal. This procedure can be a good
alternative to traditional procedures, due to permit more
flexibility under field conditions. In addition to
advantage of short-term intravaginal sponge treatment,
treatment with low levels of progestagen for estrus
synchronization reduces subsequent fertility (21). This
reduction was explained via an extention of the lifespan
of the ovulatory follicle, as a consequence of low levels
of progesterone (23).

It was reported anestrous ewes that received
progestrone injections for 3 or 6 d, sponges for 6 d or
feed containing melengestrol acetate for 8 d showed
estrus after ram introduction (11). Ungerfeld and
Rubianes (21) showed that short-term progestagen
treatment was adequate to induce fertile estrus and, no
difference in estrus response was observed when anestrus
ewes are primed for 6 or 14 days, with intravaginal
sponge treatments. Similar results were recorded with
sponge treatment that containing lower levels of
hormones than commercial sponges (7). Ustuner et al.
(22) reported a 77.1% and an 88.2% incedence of estrus
induction following short-term and long-term sponge
treatment in Awassi ewes. No significant difference was
observed in estrus response rate between Group I, II and
IIT in this study. This is in consistent with the findings of
researchers that mentioned above.

Some researchers (15, 24) reported that
prolonged progesterone treatment has a negative effect
on oocyte development. Long-term progestagen
treatment results in subluteal progesterone level (15) and
this phenomenon leads to increase the LH pulse’s
frequency, but the LH surge does not occur and result in
persisting of the largest follicle (23).

Vinoles et al. (24) obtained higher pregnancy rate
after short-term treatment compared to the traditional (12
d) treatment with PMSG at the time of vaginal sponge
withdrawal. Ustuner et al. (22) reported that there were
no significant differences in terms of pregnancy and
lambing rates between the short-term and the long-term
treatment groups. Ungerfeld and Rubianes (21) recorded
67.4% conception rate with short-term sponge treatment.
The pregnancy rates were 66.7% and 58.3% and,
lambing rate were 83.3% and 66.6% in short-term
tratment (Group II) and long-term tratment (Group III) in

this study, respectively. No significant difference was
observed in this study which agrees with Ustuner et al.
(22).

Ungerfeld and Rubianes (21) recorded as 46.2 h
interval between removal of the sponge and onset of
estrus with short-term sponge treatment. Ustuner et al.,
(22) reported that the interval between removal of the
sponge and onset of estrus was longer in short-term
sponge tratment (73.3 h) than in long-term sponge
treatment (33.3 h). In this study, no significant difference
was found between Group I and the other treatment
groups. However, the onset of estrus was earlier in Group
III (41.5 h) than Group II (53 h) (p<0.05). Despite the
recorded difference in term of onset of estrus in Group III
and Group II, no significant difference was recorded in
duration of estrus between all groups in this study. In
addition of these results, it is reported that high doses of
progestagen for estrus induction may increase interval
between ram introduction and onset of estrus from ram
introduction to estrus (11, 19).

In conclusion, this study demonstrated that the
short-term progestagen treatment was as effective as the
long-term treatment for induction of estrus. Thus, short-
term progestagen treatment procedure for induction of
estrus can be a good alternative to traditional procedures
(12-14 d).
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