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Summary

In this study, the main goal was to investigate the effect of stimulation with either oFSH (Ovagen®) or pFSH (Folltropin®) on the
superovulatory response and embryo quality in Karayaka ewes. Thirty-five ewes were used in this study. The ewes were randomly allocated to
two groups. Estrous cycles in ewes were synchronized with the controlled integral drug release dispensers (CIDR®) for 14 days. Starting on day
12 and during 4 consecutive days ewes were treated with oFSH in Group | (Gl, n=16) and pFSH in Group Il (Gll, n=19). Ovarian examination and
embryo recoveries were carried out with the aid of laparotomy on day 6 following CIDR withdrawal. There was no significant differences in the
number of corpora lutea (CL), unfertilized oocytes (UFOs), total number of embryos (EMBTot), total number of freezable embryos (FEMBTot),
ovulation rate (OR), fertilization rate (FR), recovery rate (RR) and embryo recovery rate (ERR) between the groups. On the other hand, embryo
quality was better in Gl compared to Gl (P<0.05). In conclusion, it has been thought that application of oFSH for superovulatory treatment in
Karayaka ewes was more effective than pFSH for the quality of embryos.
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Karayaka Koyunlarinda Farkh Gonadotropin Uygulamalarinin
Embriyo Verimleri ve Ovulasyon Yanitlari Uzerine Etkileri

Ozet

Sunulan calismada, Karayaka koyunlarinda; oFSH (Ovagen®) ve pFSH (Folltropin®) uygulamalarinin, stiperovulasyon ve embriyo kalitesi
lizerine etkilerinin karsilastirilmasi amaglandi. Bu ¢alismada toplam 35 bas Karayaka koyunu kullanildi. Koyunlar rastgele 2 gruba ayrildi.
Koyunlarin sekstel sikluslari, 14 giin siireyle intravaginal CIDR kullanilarak senkronize edildi. Uygulamanin 12. gliniinden itibaren, 4 glin
streyle Grup I'e oFSH (Gl, n=16), Grup IlI'ye pFSH (Gll, n=19) uygulandi. CIDR ¢ikartildikan 6 glin sonra laparotomik olarak embriyo toplama
islemi ve ovaryum muayenesi yapildi. Gruplar arasinda, korpus luteum, fertilize olmamis oosit, embriyo, dondurulabilecek embriyo sayilari,
ovulasyon, fertilizasyon, geri kazanim ve embriyo elde etme oranlari arasinda istatiksel olarak énemli bir fark bulunmadi. Diger taraftan;
gruplar arasinda embriyo kaliteleri karsilastirildiginda Gl'den elde edilen embriyolarin kalitesi daha yiiksek bulundu (P<0.05). Sonug olarak,
Karayaka koyunlarinda siiperovulasyon ile elde edilen embriyolarin kalitesi tizerinde oFSH kullaniminin, pFSH kullanimia gore daha etkili
oldugu saptandi.

Anahtar sozciikler: Koyun, pFSH, oF SH, Siiperovulasyon, Embriyo

INTRODUCTION

Sheep have an important place in the economy of Turkey  of meat were produced from cattle, goat, sheep and buffalo in
and in the nutrition of population. A total of 625291 tones  Turkey in 2009. 262000 tones of these came from sheep .
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The Karayaka is the native sheep breed in Turkey, and it is
distributed along the Black Sea coast. It constitutes about
3.5% of the total sheep population in Anatolia 2. Karayaka is
one of the most important breed in Turkey because of its high
meat quality and adaptation ability 3. However, Karayaka
population has been decreasing in recent years. In order to
protect endangered breeds, in 2007 with the TURKHAYGEN-I
(InVitro Conservation and Preliminary Molecular Identification
of Some Turkish Domestic Animal Genetic Resources-I)
project in vitro conservation of the genetic resources of
Anatolia started. Embryo bank was founded in this context.
Embryos, cryoprotected in this bank were collected from
Karayaka ewes and many other native breeds *.

Gonadotropins are mainly used for ovarian stimulation
in sheep MOET (multiple ovulation and embryo transfer)
programs >5, MOET is an inevitable method for the genetic
conservation programs of endangered livestock. Super-
ovulation and embryo collection are limited by the
variation observed in ovarian response, embryo quality and
fertilization rates of hormonally stimulated ewes ’. The
success of superovulatory treatment depends on many
different factors such as different individual response, season
and breed. In addition, the use of different commercial FSH
preparations can affect the ovarian response and embryo
yields. These differences are originated by FSH/LH ratio of
the preparations é.

The combination of superovulation with cryopreservation
is an important component in the preservation of endangered
livestock °'°, The success of these conservation programs
depends on the number of transferable embryos in response
to superovulation stimulation. The procedure of embryo
recovery is affected by various factors including the mating
system (A.l. or natural) "', embryo flushing method '2, pro-
gesterone devices '3, season '%, gonadotropins derived from
different species "%, dissolving agent for gonadotropins '°.
High degree of variation in the superovulatory response is
the greatest problem in the MOET programs 7. The ratio
of FSH to LH in the commercial gonadotropin preparations
affect the quality of embryos recovered from superovulated
ewes '®22, High FSH:LH ratios cause lower embryo yield but
increase embryo quality 2.

The purpose of the present study was to investigate the
effects of two different gonadotropin preparations on the
ovulation response and embryo quality in Karayaka ewes.

MATERIAL and METHODS

The experiments were conducted during the breeding
season (September to December) in Central Anatolia
(40°06'08.50" N, 32°37'18.65" E) at 850 m above the sea level.
Thirty-five ewes were used. The ewes and rams were housed
in a straw bedded semi-open sheepfold. They were fed with
concentrate daily together with alfalfa hay and barley straw;
water was ad libitum. All ewes were between 2 and 3 years

of age and the mean body weight was 48+7.6 kg. These
ewes had not been used in any MOET program before. All
surgical procedures were conducted by the same surgical
team and all embryos were evaluated by the same person
according to the criteria recommended by the IETS (Inter-
national Embryo Transfer Society) 2.

Oestruses were detected by rams which were apron
tied around body. After five days of oestrus, two different
superovulatory treatments were performed in two different
groups of ewes. In the first (Gl; n=16) and second (GlI; n=19)
group of ewes, the oestrus cycles were synchronized with the
controlled integral drug release dispensers containing 0.3
g progesterone (CIDR®; Eazi-Breed™; Pharmacia&Upjohn,
Australia) for 14 days. Starting on day 12 of CIDR (48 h prior
to CIDR removal) treatment and for 4 consecutive days first
group of ewes were treated with (i.m.) oFSH (Ovagen®, 10
ml, 8.8 mg NIADDK oFSH-17, ICP Bio Reproduction, USA)
and second group of ewes were treated with (i.m.) pFSH
(Folltropin®, 10 ml, 200 mg NIH-FSH-P1, Bioniche Animal
Health, Ireland) in eight doses of 1.5, 1.5, 1.5, 1.25,1.25,1, 1,
1 ml twice a day (06:00 and 18:00). At the time of second
FSH injection in both groups, D-Cloprostenol (Dalmazin®,
Fatro, Turkey) was administrated (i.m.) at a dose of 150 mcg
to cause luteolysis. The rams were used to detect oestrus
in all ewes starting from 24 h after CIDR removal. All ewes
in oestrus were natural mated twice a day over three days.

Ovarian examination and embryo recovery were
performed by laparotomy on day 6 after CIDR withdrawal.
All ewes were fasted 24 hours before surgery. Animals were
sedated with 0.1 - 1 mg/kg atropine s.c. (Atrol-F®, Sanovel,
Turkey) and 0.5 mg/kg of diazepam i.v. (Diazem®, Deva,
Turkey) and anesthetized (i.v.) with 2 mg/kg ketamine HCI
(Alfamine®, EgeVet, Turkey). The abdominal area anterior
the udder was shaved before the operation. For antisepsis
70% alcohol and 1% iodine solution were used. Mid lateral
incision was performed after local anesthesia by infiltration
of 2% lidocain HCI (Adokain®, Sanovel, Turkey) in the incision
area.The number of CL (corpora lutea) was recorded.
Each uterine horn was flushed with flushing media (20 ml
mD-PBS+3 mg/mIBSA) using catheter (1.3 x 130 mm)
inserted at near the utero-tubal junction. The embryos were
recovered into a 90 mm petri dish using 2 way foley catheter
(RUsch®, no:10) inserted in the base of the uterine horns.
Embryos were morphologically evaluated under a stereo-
microscope (Leica, M 205C) and classified according to
the criteria recommended by the IETS ?*. The embryos
were classified as unfertilized oocyte (UFO), degenerated
blastocyst (DgBI), compact morulae (CM, Grade |), early
blastocyst (EBI, Grade II), blastocyst (Bl, Grade lll), expanded
blastocyst (ExBI, Grade IV). CM, EBI and ExBI were considered
asfreezable, UFO and DgBl were considered as unfreezable.

The mean ovulation rate (OR) was recorded by counting
the number of CLs. The number of UFOs, DgBlIs, total embryos
recovered (EMBTot), CMs, EBIs, Bls, ExBls, total structures
recovered (TSR), total freezable embryos recovered (FEMBTot)
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were recorded. Fertilization rates (FR), recovery rate (RR)
and embryo recovery rate (ERR) were calculated using the
following equations: TSR=CMs+EBIs+BlIs+ExBls+DgBIs+UFOs;
EMBTot= CMs+EBIs+Bls+ExBIs+DgBls; FEMBTot=
CMs+EBIs+Bls+ExBIs; FR= [EMBTot/(EMBTot+UFO)]x100;
RR= [(EMBTot+UFO+DgBl)/no. of CL]x100; ERR= [(EMBTot/
no. of CL)]x100. Differences in superovulation response and
embryo yields were evaluated by the chi-square test. All
data were analyzed using the statistical software package
of SPSS (Version 15.0).

RESULTS

All ewes exhibited the signs of oestrus 36 h after of
CIDR removal in Gl and GlI. Seven ewes in Gl and two ewes
in Gll showed no ovulatory response. Thus uterine flushing
operation was not performed on them. When considering
all ewes subjected to the different FSH treatment, the mean
of OR on the right side (4.43+3.34 and 2.89+1.99 for Gl and
II, respectively) and left side (4.62+4.16 and 3.47+3.07 for
Gl and GlI, respectively) and the total number of CLs per
animal did not differ significantly between two groups.
The means of TSR, EMBTot, FEMBTot were not significantly

different between Gl and Gll (Table 7). The rates of RR, FR and
ERR did not differ significantly between groups (Table 2).

In GI, ExBl yield was found to be significantly higher than
Bl (P=0.05). In GlI, Bl yield was significantly higher than ExBI
(P<0.05). Compared to Gll, expanded blastocyts in Gl were
significantly higher (P<0.05) (Table 3).

DISCUSSION

In MOET programs, response to superovulatory
treatments is higher in breeding season 2. This feature has
been taken into consideration in this study as well. Therefore
seasonal effects were not observed. All ewes exhibited the
signs of oestrus after 36 hours following CIDR removal. In
terms of the number of ovulation, following the super-
ovulatory treatment with different FSH preparations, there
was no difference between the groups (Gl and Gll) and two
sides (left ovary-right ovary). Type of FSH preparation had
no effect on OR, EMBTot, FEMBTot, RR, ERR and FR. These
results are similar to Bettencourt et al.’.

Expanded blastocyts in Gl were significantly higher than

Table 1. Ovulation rate (OR), total structures recovered (TSR), degenerated blastocyts (DgBl), unfertilized oocyte (UFO), total embryos
recovered (EMBTot), total freezable embryos recovered (FEMBTot) in ewes treated with two different FSH preparations

Tablo 1. iki farkli FSH preparati uygulanan koyunlarda; ovulasyon orani (OO), geri kazanilan tiim yapilar (GKTY), dejenere blastosist (DjBI),

fertilize olmamis oosit (FOO), geri kazanilan toplam embriyo sayisi (GKTES), geri kazanilan toplam dondurulabilir embriyo sayisi (GKTDES)

Parameters Group | (n=16) (meanzS.D.) Group Il (n=19) (mean%S.D.)
Right Ovary 4.43+3.34 2.89+1.99

OR Left Ovary 4.62+4.16 3.47+3.07
Total 9.62+6.97 6.36+4.66

TSR 5.18+£5.57 3.26£3.61

DgBI 0.13+0.45 0.00

UFO 2.25+4.61 0.84+1.97

EMBTot 2.93+3.31 2.42+2.98

FEMBTot 2.75+3.21 2.42+2.98

Table 2. Recovery rate (RR), embryo recovery rate (ERR), fertilization rate (FR), in ewes treated with two different FSH preparations

Tablo 2. ki farkli FSH preparati uygulanan koyunlarda; geri kazanim orani (GKO), embriyo geri kazanim orani (EGKO), fertilizasyon orani (FO)

Groups RR Median— (min-max) ERR Median (min-max) FR Median (min-max)
Gl (n=16) 66.66° (0-100) 20.77°(0-100) 47.83¢(0-100)
Gll (n=19) 33.332(0-100) 25.00° (0-100) 100.00<(0-100)

Table 3. Grades of embryos in Karayaka ewes applied two different superovulatory treatment

Tablo 3. ki farkli siiperovulasyon uygulamasi yapilan Karayaka koyunlarindan elde edilen embriyolarin siniflandiriimasi

Parameters Group | (n=16) (mean=S.D.) Group Il (n=19) (mean%S.D.)
CM (Grade I) 0.00%0.00 0.15%0.5
EBI (Grade II) 0.00+0.00 0.26+1.14
FEMBTot
Bl (Grade lll) 0.56+1.31 1.21%1.61%
ExBI (Grade IV) 2.18+£2.31*" 0.78+1.27°"
CM: Compact morula, EBI: Early blastocyst, Bl: Blastocyst, ExBI: Expanded blastocyst,
Means in the same row with different superscript letters and same collumn with different superscript asteriks differ significantly (P < 0.05)
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Gll. These differences have been attributed to the features
of different commercial FSH preparations, especially LH-
like features of these preparations are different &8,

The overall success of MOET programs depends not only
on ovulation rate, but also on the fertilization and embryo
recovery rates. Controlling follicular development in ewes is
not fully understood at the ovarian level 8. Decreasing FSH/
LH ratio causes luteal regression in the preovulatory peak %.
Starting from this issue, some protocols of hormonal
treatments were developed . In this study, although there
was no difference between the total numbers of embryos, a
difference was observed in the quality of embryos. Effects of
different sources of FSH, could cause this difference. oFSH
(Ovagen®) and pFSH (Folltropin®) have different LH/FSH
ratios. These ratios can affect both estradiol and progesterone
levels, oocyte catch by infundibulum, oocyte transportation
and quality of embryos &.

The data from this study show that embryo quality is
affected by the type of FSH preparation which is used for
superovulatory stimulation on Karayaka ewes. Folltropin
and Ovagen have different levels of bioactive FSH and LH.
Ovagen has more bioactive FSH than Folltropin . High
FSH:LH ratios may lower overall embryo yield but will increase
embryo quality 2. Similarly in this study, oFSH preparation
has a significant positive effect on the embryo quality. In
addition, MOET programs can be applied successfully in
Karayaka ewes. The superovulatory response in Karayaka
ewes was found similar to other sheep breeds '°?’. On the
contrary, yields of Karayaka ewe such as number of corpora
lutea and embryo yields showed difference compared to
some other breeds '#2%, The different results using the same
treatment shows that genetic differences may have potential
importance in the response of superovulatory treatment
in sheep. The strategy of studies on this subject should be
planned on the basis of this issue.
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