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Ineklerde gebelik oram iizerine gézlem yontemi ve progesteron test
kitleriyle yapilan ostrus tespitinin etkisi
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Ozet: Bu calisma, saha kosullarinda progesteron test kitleri ile progesteron seviyesinin belirlenmesi ve gozlem yontemi
kullanilarak yapilan &strus tespitinin etkinligini karsilastirmak ve progesteron testlerinin ineklerin gebelik oranlari {izerine olumlu bir
etkisinin olup olmadigimi arastirmak amaciyla yapildi. Bu arastirmada materyal olarak 136 inek kullamldi. Inekler gozlem
yontemiyle takip edilerek Ostrus belirtileri kaydedildi. Gozlenen 6strus belirtilerinin siddetine gére hayvanlar ii¢ alt gruba ayrildi.
Serum orneklerinde progesteron test kitleri ile progesteron seviyeleri belirlendi. Progesteron diizeylerine gore de hayvanlar {i¢ alt
gruba ayrildi. Daha sonra ineklerin hepsi suni tohumlama yontemiyle tohumlandi. Tohumlamay: takip eden 55-60. giinlerde rektal
palpasyonla gebelikler teshis edildi. Bu ¢aligmada tohumlamalardan elde edilen ortalama gebelik oran1 % 65.4 olarak kaydedildi.
Kuvvetli 6strus belirtisi gosteren ineklerin gebelik orani (% 76.5), hi¢ belirti géstermeyen ineklerinkinden (% 53.7) 6nemli 6lgiide
yiiksek (p<0.05) bulundu. Tohumlama sirasinda progesteron diizeyi diisiik olan (<1 ng/ml) ineklerdeki gebelik oraninin (% 78.5),
progesteron diizeyi orta seviyede olan (1-2.5 ng/ml) ineklerinkinden (% 23.8) dnemli derecede (p<0.05) yiiksek oldugu gozlendi.
Ayrica bu ¢alismada, progesteron diizeyi yiiksek (>2.5 ng/ml) olan ineklerden gebelik elde edilemedi. Sonug olarak, 6zellikle gozlem
yoluyla Ostrusun davranigsal belirtileri tespit edilemeyen ineklerde Ostrus tespitindeki hatalarin dnlemesi ve gebelik oraninin
artirilmasi amactyla progesteron test kitleri kullanilabilir.

Anahtar sozciikler: Gebelik orani, gbzlem yontemi, inek, dstrus tespiti, progesteron diizeyi.

The effect of estrous detection using visual observation and progesterone test kits on conception
rate in cows

Summary: This study was conducted to compare the efficiency of estrous detection using visual observation and
determination of progesterone levels by progesterone test kits in field condition, and to investigate whether the progesterone tests has
positive effect on conception rate of cows. A total of 136 cows were used in this study. Cows were visually observed, and the
behavioural signs of estrous were recorded. They were divided into three subgroups considering the intensity of estrous behaviour.
Progesterone levels in serum samples were determined by progesterone test kits. Cows were also divided into three subgroups
according to the progesteron levels, and then, all cows were inseminated artificially. The conception rates were determined by rectal
palpation on 55-60™ days following artificial insemination. The mean overall conception rate obtained from inseminations was
recorded as 65.4 % in this study. It was found that the conception rate of cows which showed strong signs of estrous (76.5 %) was
significantly higher (p<0.05) than that of cows exhibited no signs (53.7 %). It was observed that the conception rates (78.5 %) in
cows which had low concentrations of progesterone (<1 ng/ml) during insemination was significantly (p<0.05) higher than that (23.8
%) of cows which had intermediate concentrations of progesterone (1-2.5 ng/ml). In addition, the conception didn’t occur in cows
which had high concentrations of progesterone (>2.5 ng/ml). In conclusion, progesterone test kits can be used to avoid errors in heat
detection and to obtain higher conception rate from cows whose behavioural signs of estrous are not apparent through visual
observation.

Key words: Conception rate, cow, estrous detection, progesterone level, visual observation.

ve siit verimi oldukga disiik diizeylerde kalmaktadir. Bu
nedenle hayvanciliginin gelistirilmesi ve verim 6zellik-
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gore (5) yaklasik 11 milyon bas sigir varlig ile Tiirkiye
diinya siralamasinda 6nemli bir konumda bulunmaktadir.
Ancak mevcut popiilasyonun yaklagik % 68’ini diisiik
verimli yerli irklar olusturdugundan hayvan sayisi daha
az olan Avrupa iilkeleriyle kiyaslandiginda elde edilen et

lerinin artirtlmasi amaciyla {ilkemiz sartlarina iyi uyum
saglamis yerli wklarin kiltir wrklarryla melezlenmesi
yapilarak verimlerinin artirilmasi ¢aligsmalar1 hiz kazan-
mistir (4). Yapilan 1slah calismalarinin basariya ulagsmasi
ancak saha sartlarinda suni tohumlama programlarinin
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yaygin, bilingli ve teknigine uygun olarak yapilmasia
bagli olup bu konuda hiikiimet tarafindan son yillarda
tesvik programlar1 baglatilmistir. Ancak yillardan beri
uygulanmasina ragmen ozellikle iilkemizin az gelismis
bolgelerinde heniiz arzu edilen yayginliga ve basarn
diizeyine ulagilamamistir (24).

Sigir yetistiriciliginde verimliligi belirleyen 6zellik-
lerin basinda diizenli dolverimi gelmektedir. Diizenli
délveriminden amag her inekten yilda bir yavru almaktir.
Bunu belirleyen faktorlerin basinda ise dogum-gebe
kalma arasi siirenin uzunlugu gelmektedir. Bu siirenin
kisaltilmasi icin bakim-besleme sartlarinin iyilestirilme-
sinin yaninda Ostrusun dogru tespit edilmesi de biiyiik
O6nem tagimaktadir (1, 2).

Ostrus, disi hayvanlarin  bir seri hormonal
degisiklikler sonucunda belli fizyolojik ve psikolojik
belirtiler gostererek erkegi kabul ettigi donem olup siiresi
ortalama 12-18 saat arasinda degismektedir. Ancak bazi
hayvanlarda degisik faktorlerin etkisi altinda 6 saatten az
veya 24 saatten uzun siirebilmektedir (6, 18). Diger evcil
hayvanlara gore ineklerde Ostrus siiresinin kisa ve
degisken olmas1 yetistiricilerin ~ Ostrus  zamanini
belirlemesini zorlastirmasimna ragmen dogru tespit
edilmesi halinde kontrollii suni tohumlama uygulamalari
ile yliksek oranda gebelik elde edilmesi saglanabilir (11).

Ostrusun belirlenmesinde yetistiriciler tarafindan
kullanilan en Onemli yodntem goézlem yontemidir.
Ineklerde dstrusun gozlem yontemiyle belirlenebilen en
6nemli disg belirtisi bir boganin veya baska bir inegin
kendisi tizerine atlamasina izin vermesi ve bu siire
icerisinde hareketsiz durmasidir. Bu belirtinin diginda
gozlenen diger tim davranigsal belirtiler sekonder Ostrus
belirtileri olarak tanimlanmakta olup, bunlarin ¢ogu
Ostrus Oncesi veya sonrasinda gozlenebilir (Tablo 1). Bu
ylzden bu belirtilere bakilarak bir inegin gergekten
Ostrusta oldugunu tam olarak saptanamaz (8, 16).

Tablo 1. ineklerde gézlem yontemiyle belirlenen ostrus belirti-
lerinin goériilme zamani

Table 1. The appearance time of estrous signs determined by
visual observation in cows

Ostrus belirtileri Proostrus  Ostrus  Metostrus

Yem tiiketimi ve siit + + -
veriminde azalma

Huzursuzluk, sinirlilik ve + + -
bagirma

Belirli bir grup olusturma + + -
veya koklagsma

Diger hayvanlarin iizerine + + -
atlama

Vulvanin hiperemik ve nemli + + +
olmast

Vaginadan ¢ara akintisinin - + +
gelmesi

Baska hayvanlarin kendi iize- - + -

rine atlamasina izin vermesi

Ulkemizin dogu bolgelerinde sigir yetistiriciligi
yaygin olarak birkag hayvan bulunan, aile tipi kiigiik
isletmeler seklinde yapilmakta olup bunlar oldukga
dagimik bir yap1 gostermektedir. Cogu isletmelerde
hayvanlarin siirekli ahirda kapali ve baglh tutulmalari
nedeniyle Ostrus belirlenmesinde genellikle sekonder
belirtilerinin dikkate alinmasi, yetistiricilerin Ostrusu
yanlis tespit etme oranini yiikseltmektedir (2, 3). Saha
sartlarinda yapilan bazi c¢aligmalarda (3, 27) suni
tohumlama uygulanan ineklerden % 13-32’sinin Ostrusta
olmadig1 halde tohumlandig1 ve bu oranin bazi siiriilerde
% 50’lere kadar ¢iktig1 bildirilmektedir. Ayrica iyi bakim
ve beslenme sartlar1 uygulanan siiriilerde gebe olmasina
ragmen ineklerin % 5-15’inin Ostrus  belirtilerini
gosterdigi ve bu hayvanlarin tohumlanmasi sonucu yavru
atmalarin sekillendigi bildirilmektedir (14). Bu tiir
hatalarin  6nlenebilmesi igin Ostrusun dogru tespit
edilmesine yardimci olacak pratik yontemlerin saha
kosullarina taginmasi elde edilecek gebelik oranlarinin
artirilmasi agisindan biiyiik 6nem tagimaktadir.

Siitte veya kanda yapilan progesteron testleri
Ostrusun belirlenmesinde genis bir kullanim alan
bulmustur. Ostrus siklusunun degisik dénemlerinde
progesteron diizeyinin farkli olmasi o6zellikle Ostrus
donemi boyunca 1,0 ng/ml’nin altina dismesi Ostrus
gosteren ineklerin belirlenmesi agisindan biiyiik 6nem arz
eder (7, 9). Ovulation Test®, yari kantitatif enzim
immunoassay (EIA) ile kandaki progesteron seviyesini
gorsel okumaya dayanarak tespit eden bir progesteron
testidir. Bu test kitleri sayesinde tohumlamadan hemen
once almmacak tek bir kan Orneginde progesteron
seviyesindeki diisiis belirlenerek hayvanin Ostrusta olup
olmadig1 tespit edilebilir. Bu test, bireysel olarak
kullanilabilmesi, kisa siirede sonug¢ vermesi, RIA tekni-
gine gore daha hassas ve ekonomik bir dlgiim metodu
olmasi nedeniyle saha kosullarinda uygulanabilmektedir.
Yapilan progesteron testleri ile subdstrus gosteren inekler
belirlenebildigi gibi gebelik kontrolii de miimkiin olmak-
tadir. Ancak diisiik progesteron sonuglarinin prodstrus
sonunda ve metOstrus baglangicinda goriilebilecegi gibi
folikiiler kist ve hakiki andstrus olgularinda da tespit
edilebilecegi unutulmamalidir (20, 22).

Bu caligma, saha kosullarinda progesteron test
kitleri ile progesteron seviyesinin belirlenmesi ve gozlem
yontemi kullanilarak yapilan 6strus tespitinin etkinligini
kargilagtirmak ve progesteron testlerinin ineklerin gebelik
oranlar1 iizerine olumlu bir etkisinin olup olmadigini
arastirmak amaciyla yapilmigtir.

Materyal ve Metot
Bu arastirmanin materyalini Elazig ve gevresinde
yetigtirilen Esmer ve Esmer Melezi irktan 136 inek
olusturdu. ineklerin, en az bir dogum yapmis ve dogum
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sonrast herhangi bir hastalik ge¢irmemis olmasi sarti
arandr.

Gozlem yontemine gore hayvanlarin gruplara
ayrilmasi

Hayvanlar giinde 3 kez (sabah ve 6gleden sonra
sagim sonrasi ile aksam yemleme sonrasi) kendi sahipleri
tarafindan takip edilerek gozlenen 6strus belirtileri
kaydedildi. Elde edilen bilgiler dogrultusunda &strusun
davranigsal belirtilerinin =~ goriilme  siddetine  gore
hayvanlar 3 alt gruba ayrildi (Tablo 2).

Tablo 2. Ostrusun davranissal belirtilerinin goriilme siddetine
gore ineklerin alt gruplara ayrilmasi

Table 2. The division of cows into subgroups by the intensity of
behavioural signs of estrous.

Gruplar  Ostrus belirtileri

A3 Bagka hayvanlarin {izerine atlamasina izin
vermesi, vaginadan c¢ara akintisinin gelmesi,
diger hayvanlarin {izerine atlama, huzursuzluk,
sinirlilik ve bagirma, vulvanin hiperemik ve
nemli olmasi, belirli bir grup olusturma veya
koklagma, yem tiiketimi ve siit veriminde azalma.

A2 Vaginadan c¢ara akmtisinin  gelmesi, diger
hayvanlarin  iizerine atlama, huzursuzluk,
sinirlilik ve bagirma, vulvanin hiperemik ve
nemli olmasi, belirli bir grup olusturma veya
koklagma, yem tiiketimi ve siit veriminde azalma.

Al Diger hayvanlarin {izerine atlama, huzursuzluk,
sinirlilik ve bagirma, vulvanin hafif hiperemik ve
nemli olmasi, belirli bir grup olusturma veya
koklasma, yem tiiketimi ve siit veriminde azalma.

Ovulasyon test sonuclarina gore hayvanlarin
gruplara ayrilmasi

Arastirmada progesteron diizeyinin belirlenmesi
amactyla progesteron test kitleri (Ovulation Test”, BVT
Company, Roma, FRANSA) kullanildi. Yapilan
muayenelerden sonra hayvanin  boyun kisminin
dezenfeksiyonu yapilarak steril bir kaniil yardimiyla vena
jugularis’ten steril cam tiiplere kan alindi. Alinan kan
ornekleri 3000 rpm de 10 dakika santrifiij edilerek
serumlar1 ¢ikarildi. Progesteron test kitleri kullanilmadan
en az 2 saat Once buzdolabindan c¢ikarilarak oda
sicakliginda bekletildi. Bir pipet yardimiyla test kabiin
tam ortasina 8 damla serum damlatilarak 2 dakika
beklendi. Uzerine 1 numarali yikama soliisyonundan 4
damla eklendi. Kirmiz1 kapakli soliisyondan kabin tam
ortasina 3 damla enzim eklenerek 1 dakika beklendi.
Daha sonra kabin i¢ tarafindaki sinir ¢izgisine kadar (20
damla) 2 numarali 6zel yikama soliisyonundan ilave
edildi. Mavi kapakli karigtirma sisesine Substrat A ve
Substrat B’den 15’er damla konularak yeni bir karigim
hazirlandi. Hazirlanan yeni karisimdan test kabinin
ortasina 4 damla ilave edildi. Bu islemden 9 dakika sonra
test kabinda olusan renk, testin renk gdsterge cizelgesi ile

karsilagtirilarak elde edilen sonu¢ kaydedildi. Renk
sonuglart dogrultusunda hayvanlar 3 alt gruba ayrildi
(Tablo 3).

Tablo 3. Progesteron diizeylerine gore ineklerin gruplara
ayrilmast

Table 3. The division of cows into subgroups by the progesterone
levels.

Progesteron

Gruplar Renk diizeyi Sonug
T3 Mavi renk <1 ng/ml Ostrus
T2 Agik mavirenk  1-2,5ng/ml  Ostrusu siipheli
Tl  Beyazrenk >2,5ng/ml  Ostrusta degil

Hayvanlarin tohumlanmasi ve gebelik tespiti

Yapilan tohumlamalarda Lalahan Hayvancilik
Merkez Arastirma Enstitiisiinden temin edilen 0,25
ml’lik payetler igerisinde dondurulmus 20x10°/motil
spermatozoa yogunluguna sahip boga spermasi kulla-
nildi. Tohumlama 6ncesinde payetler 38°C’de 25 saniye
bekletilerek ¢ozdiiriildii. Daha sonra inekler rekto-vaginal
yontemle tohumlandi. Inekler tohumlamadan 21 giin
sonra gozlem yoluyla takip edilerek tekrar Ostrus
gosterenler belirlendi. Geriye donmeyenler ise tohumla-
ma sonrast 55-60. giinler arasinda rektal palpasyonla
muayene edilerek gebe olanlar saptandi.

Elde edilen gebelik oranlar1 yoniinden gruplar
icinde ve gruplar arasindaki farkliliklar istatistiki yonden
SPSS (Versiyon 10.0) bilgisayar programinda Pearson
Ki-Kare (x%) testi ile karsilastirilarak degerlendirildi.
Degerler arasindaki 6nemlilik derecesi p<0.05 diizeyinde
kuruldu.

Bulgular

Yapilan tohumlamalar sonucunda ortalama % 65.4
(89/136) gebelik orani elde edildi. Gebelik oranlarinin
gdzlem yontemi bulgularima gore degerlendirilmesi Sekil
1’de gosterilmistir. Elde edilen gebelik oranlari dstrusun
davranigsal belirtilerinin tam olarak tespit edilemedigi
(A1 grubu) ineklerde % 53.7 (22/41) olarak belirlenirken,
Ostrus belirtilerini gosteren (A2 grubu) ineklerde % 67.2
(41/61) ve ostrus belirtilerini ¢ok belirgin olarak gosteren
(A3 grubu) ineklerde ise % 76.5 (26/34) olarak tespit
edildi. Yapilan istatistiki degerlendirmede A3 grubu
inekler ile Al grubu inekler arasinda gebelik oranlari
yoniinden 6nemli derecede (p<0.05) farklilik oldugu
gozlendi.

Gebelik oranlarinin progesteron diizeylerine gore
degerlendirilmesi Sekil 2°de gosterilmistir. Tohumlama
sirasinda progesteron diizeyi diisiik (<1 ng/ml) olan (T3
grubu) ineklerin gebelik oraninm1 % 78.5 (84/107) olarak
belirlenirken, progesteron diizeyi orta seviyede (1-2.5
ng/ml) olan (T2 grubu) ineklerin gebelik oram1 % 23.8
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(5/21) olarak tespit edildi. Yapilan istatistiki degerlendir-
mede T3 grubu ineklerin gebelik oranmin T2 grubu
ineklerinkine gore onemli derecede (p<0.05) yiiksek
oldugu saptandi. Progesteron diizeyi yiiksek (>2.5 ng/ml)
olan (T1 grubu) ineklerden ise gebelik elde edilemedi.
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ab. Degisik harf tagiyan gubuklar arasinda onemli diizeyde
(p<0.05) farklilik vardir.

Sekil 1. Ostrusun davramissal belirtilerinin goriilme siddetine
gore alt gruplara ayrilan ineklerin gebelik oranlari (A1: Ostrus
belirtilerini gdstermeyen inekler, A2: Ostrus belirtilerini
gosteren inekler, A3: Ostrus belirtilerini cok belirgin olarak
gosteren inekler).

Figure 1. The conception rates of cows which were divided into
subgroups by the intensity of behavioural signs of estrous. (Al:
The cows with no signs of estrous, A2: The cows with some
signs of estrous, A3: The cows with strong signs of estrous).
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ab¢. Degigik harf tasiyan cubuklar arasinda Snemli diizeyde
(p<0.05) farklilik vardar.

Sekil 2. Progesteron diizeylerine gore gruplandirilan ineklerin
gebelik oranlart [T1: Progesteron diizeyi yiiksek (>2.5 ng/ml)
olan inekler, T2: Progesteron diizeyi orta seviyede (1-2.5
ng/ml) olan inekler, T3: Progesteron diizeyi diisiik (<1 ng/ml)
olan inekler].

Figure 2. The conception rates of cows which were divided into
subgroups by the progesteron levels. [T1: The cows with high
concentration of progesterone (>2.5 ng/ml), T2: The cows with
intermediate concentration of progesterone (1-2.5 ng/ml), T3:
The cows with low concentration of progesterone (<1 ng/ml)].

Tablo 4. Ostrusun davranigsal belirtilerinin ve progesteron
diizeylerinin birlikte degerlendirilmesi gore alt gruplara ayrilan
ineklerden elde edilen gebelik oranlar1 (%)

Table 4. The conception rates of cows which were divided into
subgroups by considering both progesteron levels and
behavioural signs of estrous (%)

Progesteron diizeylerine gore
kizginlik derecesi

Tl T2 T3 Toplam
% % % %
) A3 20.0° 86.2" 76.5
Ostrusun (1/3) (25/29)  (26/34)
davranigsal
belirtilerine ,, 0 30.0° 79.2° 67.2
gore 0/3)  (3/10)  (38/48)  (41/61)
kizgilik
o R 16.7° 70.0° 53.7
(0/5) (1/6) (21/30)  (22/41)
Toblam 0 23.8 78.5 65.4
P 0/8)  (5/21)  (84/107)  (89/136)

ab. Degisik harf tasiyan degerler arasindaki fark istatistiki

olarak (p<0.05) 6nemlidir.

Gozlem yontemi bulgulart ve progesteron diizeyle-
rinin birlikte degerlendirilmesi sonucu gruplandirilan
ineklerden elde edilen gebelik oranlar1 Tablo 4’de
sunulmugtur. Buna gore en yiiksek gebelik orani
progesteron diizeyi diisiik olan ve Ostrusun davranigsal
belirtilerinin en belirgin olarak gdzlendigi (A3-T3 grubu)
ineklerden (% 86.2) elde edilirken, progesteron diizeyi
yiiksek olan ve davramigsal belirtilerin tam olarak
belirlenemedigi gruplardaki (A1-T1 ve A2-T1 grubu)
ineklerden higbirisi gebe kalmadi. Ote yandan, &strus
belirtilerinin belirgin olarak tespit edilemedigi ancak
progesteron seviyesi diisiik olan ineklerde (A2-T3 ve Al-
T3 grubu) gebelik oraninin yiiksek oldugu (% 79.2 ve %
70.0) gozlenirken, dstrus belirtilerinin ¢ok belirgin olarak
gorildiigii fakat progesteron diizeyi orta seviyede olan
ineklerde (A3-T2 grubu) gebelik oranmin énemli dlciide
(p<0.05) diisiik oldugu (% 20.0) saptandi.

Tartisma ve Sonuc¢

Ulkemiz hayvancihigmin gelistirilmesi amaciyla
yapilan 1slah ¢aligmalarinin basariya ulagmasi ancak saha
sartlarinda suni tohumlamanin yaygin, bilingli ve tekni-
gine uygun olarak yapilmasina baglidir. Suni tohumlama
programlarinin  basariya ulagmasinda ise ineklerde
Ostrusun dogru olarak tespit edilmesi ve en uygun
tohumlama zamaninin ayarlanmasi oldukga 6nemli bir
rol oynamaktadir (6, 18). Ulkemizde ostrus tespitinde
kullanilan baglica yontem gozlem yontemidir (8).
Yapilan caligmada, gozlem yoluyla kizginlikta oldugu
belirlenerek tohumlanan ineklerden ortalama % 65.4
oraninda gebelik elde edilmistir. Bu oran Xu ve ark.’nin
(29) bildirdigi % 65,0 ve Rae ve ark’nin (25) tespit ettigi
% 60.5’1ik degerlere benzerlik gostermektedir.
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Ineklerde kizgmnhigin en agik belirtisi baska bir
hayvanin kendisi iizerine atlanmasina izin vermesi ve
ciftlesmeyi kabul etmesidir. Bunun yaninda goriilen diger
davranigsal belirtiler de Ostrusun tespitinde Onemli
derecede yardimci rol oynamaktadir. Ancak &strus siiresi
ve siddeti hayvanlar arasinda ¢evre sicakligi (26), inegin
siit verimi (19), barindirma kosullar1 (17), beslenme
sartlart (15) ve bireysel farkliliklara (23) bagli olarak
degisiklik gosterebilir. Bunun yani sira bazi davranigsal
belirtilerin  kizginlik 6ncesi donemde de (prodstrus)
belirgin olarak goriilmeye baglamast tohumlamalarin
yanlig zamanda yapilmasina yol agabilir (13, 16).

Yapilan calismada, strus belirtileri gozlem yoluyla
acikca belirlenen ineklerde (A3 grubu) gebelik orant %
76.5 olarak tespit edilirken, Ostrusta oldugu siipheli
gorillen grupta (Al grubu) bu oran % 53.7 olarak
bulunmus ve aradaki farkin istatistiki olarak 6nemli
oldugu (p<0.05) kaydedilmistir. Gebelik oranindaki bu
azalmanin sebebi, 6strusun davranigsal belirtilerinin tam
saptanamamasina bagli olarak tohumlama zamanlarinin
erken ya da ge¢ olmasindan kaynaklanabilir. Nitekim Xu
ve ark. (29) Ostrusun kisa siirmesi ve davranis belirtile-
rinin hafif sekillenmesi durumunda sadece gozlem
yoluyla 6strusun dogru tespit edilmesinin zorlasacagini
ve bu durumun gebelik oranin1 olumsuz yonde etkileye-
cegini bildirmistir.

Ureme programlarinda progesteron test kitlerinin
kullanilmasi 6zellikle 6strusun dogru tespit edilmesi ve
tohumlamalarin yanlis zamanda yapilmasimin &nlenme-
sinde 6nemli rol oynamaktadir (7, 9). Sunulan ¢aligmada,
yapilan progesteron test sonucu progesteron diizeyi orta
seviyede (1-2.5 ng/ml) ¢ikan ineklerin % 15.4 (21/136)
oraninda oldugu ve bu ineklerin tohumlanmasi
neticesinde elde edilen gebelik oraninin 6nemli derecede
distiigii (% 23.8 5/21) goriilmektedir. Bu sonuglar,
Toleng ve ark.’nin (28) tohumlanan inekler igerisinde
kan progesteron diizeyi orta seviyede seyredenlerin (1-3
nmol/L) oranmin % 11.2 oldugunu bildirdigi ve Nebel ve
ark.’larmin  (21) progesteron diizeyi 1-2.5 nmol/L
arasinda bulunan &struslari siipheli hayvanlarm % 25.4
oraninda oldugunu tespit ettigi calisma sonuglari ile
benzerlik gostermektedir.

Proostrus olarak adlandirilan donemde gelisen
follikiilden salgilanan &strojenin etkisiyle Ostrusta
gozlenen bazi davranigsal belirtiler ortaya ¢ikmasi
hayvan sahipleri tarafindan hayvanin Ostrusta oldugu
seklinde yorumlanabilir. Oysa bu donemde hayvan
ciftlesmeyi kabul etmez. Ancak bu ayirict tan1 birgok
isletmede kabul testi yapilamadigi i¢in kontrol
edilememekte ve inekler erken donemde tohumlanmak-
tadir. (6, 18). Yapilan calismada, Ostrus belirtilerinin
acikca goriilmesine ragmen progesteron seviyesi orta
seviyede olan ineklerde (A3-T2 grubu) gebelik oraninin

diisik olmast bu hayvanlarin prodstrus doneminde
tohumlanmasindan kaynaklanabilir. Diger taraftan bazi
ineklerde Ostrusta olmalarma ragmen davranigsal
belirtiler tam olarak ortaya ¢ikmayabilir (13). Bu gibi
hayvanlarda progesteron tayininin yapilmasi inegin
oOstrusta olup olmadiginin belirlenmesinde olduk¢a Gnem-
li rol oynamaktadir (20). Yapilan ¢alismada, Ostrusun
davranigsal belirtilerinin tam olarak belirlenemedigi
ineklerde (A1 grubu) gebelik oran1 % 53.7 olarak tespit
edilirken, bu grup igerisinde progesteron test sonucu
diisik cikanlarm (A1-T3 grubu) gebelik oraninin artis
gosterdigi (% 70.0) kaydedilmistir.

McCaughey ve Cooper (20), progesteron diizeyinin
Ozellikle tohumlamanin dogru zamanda yapilip
yapilmadigimin belirlenmesinde etkili oldugunu bildirdigi
calismasinda, Ostrusta oldugu saptanan ineklerin %
7.7’sinin progesteron diizeyinin yiiksek c¢iktigini ve
bunlarin hatali olarak tohumlandigini tespit etmistir.
Nebel (22) ise, Ostruslarn hatali teshis edilme oranini %
10.2 olarak bildirirken, progesteron test kitlerinin
kullanilmasimin 6zellikle Ostrusta olmayan ineklerin
belirlenmesinde etkili oldugunu ileri siirmektedir. Benzer
sekilde, Toleng ve ark.’da (28) tohumlanan ineklerin %
11.6’smin luteal donemde oldugunu ve yanlis zamanda
tohumlandigini bildirmiglerdir. Yapilan bu ¢aligmada da,
tohumlanan ineklerin % 5.9’unun progesteron diizeyinin
yiiksek oldugu tespit edilmis olup bildirilen ¢aligma
sonuglart ile benzerlik gostermektedir.

Ineklerde folikiiler biiyiime dalgalar halinde
sekillenir. Bunlardan birisi didstrusun ortalarinda
meydana gelir. Didstrusun 10-12. giinleri arasinda
ovaryumlarda bulunan folikiillerden birinin fazla
gelismesine bagli olarak yiiksek diizeyde Ostrojen
salgilanmas1 hayvanlarda yalanci kizginlhk belirtilerinin
ortaya ¢cikmasina yol acar. Siklus ortasinda goriilen bu
durum, hayvanin didstrus esnasinda tohumlanmasina
neden olabilir. Oysa ineklerin ovaryumunda aktif bir
korpus luteum vardir. Kan progesteron diizeyi yiiksek
olup biiyliyen folikiilde ovulasyon sekillenmedigi igin
gebelik sanst yoktur (10, 12). Bu ¢aligmada da, yapilan
test sonucu progesteron seviyesi yiiksek bulunan
ineklerin hicbirinden gebelik elde edilememistir.

Sonug olarak, iilkemiz kosullarinda yetistiriciler
tarafindan gozlem yoOntemiyle Ostrusta olduklar
belirlenen hayvanlarin veteriner hekim ve teknisyenler
tarafindan tohumlanmasi seklinde gergeklestirilen suni
tohumlama uygulamalart sonucu elde edilen gebelik
oranlarmi  diisiiren sebeplerin  basinda  davranigsal
Ostrusun belirtilerinin hafif sekillenmesine bagli olarak
Ostrusun dogru tespit edilememesi gelmektedir. Bu
nedenle ozellikle gozlem yoluyla Ostrusun davranigsal
belirtileri tespit edilemeyen ineklerde, Ostrus tespitindeki
hatalarin  6nlemesi ve gebelik oraninin artirilmasi
amactyla progesteron test kitleri kullanilabilir.
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Effects of different serum types in in vitro culture of in vitro fertilized
rabbit oocytes
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Summary: In this study 33 New Zealand White does and 2 bucks were used. After induction of ovulation by human
chorionic gonadotrophin (hCG) injection, oocytes were collected by flushing of oviduct. Oocytes and spermatozoa were incubated
for 5 hours in Modifie Defined Medium (mDM) for fertilization and cultured in Ham’s F-10 medium supplemented with 20 % Fetal
Calf Serum (FCS) and 20 % Rabbit Serum (RS) for 18-21 hours, to evaluate the effect of serum in fertilization. Fertilization was
assessed by detection of oocytes cleavage rates. The fertilization rates were recorded as 70.4 %, 73.8 %, 60.6 % in oocytes incubated
in culture mediums with FCS or RS or without any serum respectively (p>0.05). Data were evaluated via Chi-square test. These data
suggest that the differences between group averages were not statistically significant, although the fertilization rate in Ham’s F-10
with rabbit serum was higher.

Key words: In vitro culture, in vitro fertilization, oocyte, rabbit, serum.
In vitro fertilize tavsan oositlerinin in vitro kiiltiiriinde farkl serum tiplerinin etkileri

Ozet: Bu caligmada 33 Yeni Zelanda Beyaz disi ve 2 erkek tavsan kullanildi. HCG enjeksiyonu ile ovulasyonun uyarilmasinin
ardindan ovidukt yikanarak oositler toplandi. Oosit ve spermatozoa fertilizasyon i¢in mDM’da 5 saat inkiibe edildi. Kiiltiirde
serumun etkisinin arastirilmast amaciyla % 20 FCS ve % 20 Tavsan Serumu katilmig Ham’s F-10 mediumunda 18-21 saat kiiltiire
edildi. Fertilizasyon oositlerin bdliinme oranlar saptanarak tespit edildi. Fertilizasyon oranlart FCS veya RS veya hi¢ serum ilave
edilmemis kiiltir mediumunda inkiibe edilen oositlerde sirasiyla % 70.4, % 73.8, % 60.6 olarak kaydedildi (p>0.05). Verilerin
degerlendirilmesinde ki-kare testi kullanildi. Tavsan serumu ilave edilmis olan Ham’s F-10 mediumunda fertilizasyon oraninin daha

yiiksek olmasina karsin grup ortalamalari arasinda istatistiki agidan fark yoktur.

Anahtar sozciikler: [n vitro fertilizasyon, in vitro kiiltiir, oosit, serum, tavsan.

Introduction

Protein supplementation of culture medium is
beneficial for embryo development (5). A fixed nitrojen
source is essential for implantation embryo development
whether this is provided by aminoacids, albumin, or
serum. Suboptimal culture conditions can block
development. Modifying culture conditions can lead the
embryos to develop through this block (10). Serum and
serum albumin are two commonly used protein sources
in media for the in vitro culture of mammalian embryos
(11). It is thought to induce chemical alterations with
possible detrimental implications for the culturing of
embryos (2, 11). Serum was not effective in the
formation of the male pronucleus. However, serum
contains a low molecular weight, heat stable factor(s)
that acts on the oocyte to stimulate cumulus expansion

).

Serum is an undefined, or in some cases
semidefined biological product that most likely provides
other physiological active materials such as enegy
substrates, amino acids and vitamins, all of which may
act in concert with growth factors to enhance embryo
development in vitro (19). Serum has a biphasic effect,
suppressing the first cleavage but enhancing morula
compaction (3). Protein effect is more evident in a latter
stage of embryo development. Serum not only stimulates
blastocyst development, but also increases the percentage
of hatched blastocysts (19). The BME/ Ham’s F10
medium including 10% newborn calf serum is highly
supportive of rabbit embryonic development following in
vitro fertilization, relatively small changes in medium
composition can have major effects (9). Tajik et al. (17)
stated that different protein supplements might affect
spermatozoa penetration in cattle in vitro fertilization and

* This research was funded by Scientific Research Projects of Ankara University (Project Number: 20010810027).
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protein additive was not required when the oocytes were
enclosed in cumulus cells, however, it was required if
they were cumulus free.

The aim of this study was to investigate the effect
of the fetal calf serum and rabbit serum added to culture
medium in in vitro culture of rabbit oocytes fertilized in
vitro.

Materials and Methods

Animals

In this study, 33 New Zealand White does (6-12
months) were used to collect oviductal oocyte and 2 New
Zealand White bucks (10-12 months) were used to
collect semen. The rabbits were fed rabbit chow and
provided with water ad libitum. The female rabbits were
taken into individual cages with the aim of preventing
pseudopregnancy, 21 days before being used.

Media and culture conditions

Dulbecco’s Phosphate Buffered Saline (PBS, D-
5773, Sigma) supplemented with 3 mg/ml Bovine Serum
Albumin (BSA, A-9418, Sigma) was used in flushing of
oviducts and in the initial washings of the collected
oocytes. Modified Defined Medium (mDM) was used for
the selection of motile spermatozoa. Capacitating of
motile spermatozoa was carried out in mDM containing
20 pg/ml heparin (H-3149, Sigma). The rabbit serum was
prepared by allowing whole blood to clot, decanting off
the serum, centrifuging at 3000 rpm and heating to 56°C
for 30 min. Oocytes and spermatozoa were coincubated
for fertilization procedure in mDM. In vitro culture was
carried out in Nutrient Mixture F10 (N-6635, Sigma). 20
% FCS (F-9665, Sigma) or 20 % RS were added to
medium on the using day. All mediums were equilibrated
for minimum 1 hour before usage at 38°C in a 90 %
humidified incubator in 5 % CO, in air.

Collection of oocytes

For superfolliculation of does, 75 IU Pregnant Mare
Serum Gonadotrophin (PMSG, Folligon, Intervet) was
given intramuscularly 3 times, 24 hours intervals. In
order to induce ovulation, 100 IU HCG (Pregnyl,
Organon) was applied intravenously 24 after the last
PMSG injection. Under general anesthesia, oviducts were
flushed and oocytes were collected 13-15 hours after the
application of hCG. The oocytes were washed twice in
PBS supplemented with 3mg/ml BSA. Collected oocytes
were examined in stereo microscope and oocytes which
have regular cumulus cells and homogenous ooplasm
were selected (Figure 1).

Preparation of sperm
Semen was collected by artificial vagina from bucks
and then the gel part was removed. Swim-up method was

o R AR,
Figure 1. Rabbit oocytes with cumulus cells
Sekil 1. Kumulus hiicreli tavsan oositleri

Figure 2. Two- cell stage rabbit ova
Sekil 2. 2 hiicreli tavsan ovumu

applied with the aim of selecting motile spermatozoa.
Sperm was incubated for 15 minutes in CO, incubator by
being diluted with capacitating medium so as to be
10°/ml in fertilization medium.

In vitro fertilization

Selected oocytes were washed twice in mDM
before being taken into fertilization medium. 5-10
oocytes were placed separately into each micro drop.
Oocytes and spermatozoa were incubated for 5 hours in a
90 % humified incubator at 38° C in 5 % CO, in air. At
the end of this period, oocytes taken from the fertilization
medium were transferred to Ham’s F 10 culture medium
supplemented by 20 % FCS or 20 % RS or medium
without any serum and oocytes were cultured for 18-21
hours in 5 % CO,.

Assessment of fertilization

Fertilization was assessed by detection of oocytes
cleavage rates. After the culture period, the embryos
were examined by taking into consideration their
development conditions, homogenity of cleavage, sizes
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of blastomers, healthy appearances of cytoplasm and
degenerative changes in the microscopic examinations
(Figure 2). According to these criterias, it was accepted
that normal cleavage was observed and fertilization was
realized in ova that have reached two-cell stage with
regular blastomers (1).

Results

Collected oocytes

At the end of superovulation applications, total 229
unruptured follicles (6.969+0.91 per animal) at various
development phases and 289 points
(8.697£1.02 per animal) were counted in the ovaries.
Total 236 oocytes (7.121+0.84 per animal) were obtained
from 33 does as a result of oviducts flushing. In vivo
maturated 203 out of 236 oocytes collected were
selected. Oviducts flushing after superovulation and
observed results in ovaries are given in Table 1.

ovulation

Table 1. Oviducts flushing after superovulation and observed
results in ovaries.

Tablo 1. Siiperovulasyon sonu ovidukt yikamasi ve ovaryum-
larda gozlenen sonuglar.

Animals Unruptured Corpora Collected
follicle hemoragicum oocytes

(n) 33 229 289 236

(X£Sx) 33 6,969+091 8,697+1,02 7,121+0.84

In vitro fertilization rates

At the end of incubation period, the fertilization rate
was recorded as 70.4 % (50/71), and 73.8 % (45/61),
60.6 % (43/71) in oocytes incubated in culture mediums
with FCS or RS or without any serum, respectively. It
was observed that addition of FCS and RS increased in in
vitro fertilization rate of in vivo matured rabbit oocytes,
however, it was determined that this positive effect was
not statistically significant (p>0.05). In vitro fertilization
results in rabbit oviductal oocytes are given in Table 2.

Table 2. In vitro fertilization results of rabbit oviductal oocytes
Tablo 2. Tavsan oviduktal oositlerinin in vitro fertilizasyon
sonuglari

Oocyte
Medium Type Selected Fertilized
(n) (n) (%)
Ham’s F-10+FCS 71 50 70,4
Ham’s F-10 71 43 60,6
Ham’s F-10+RS 61 45 73,8
Grand total 203 138 68,0

(x%=2,92, df=2, p>0,05)

Discussion and Conclusion

In this study, RS was better than FCS as a protein
source for supporting rabbit embryo development during
in vitro culture. Although the fertilization rate in Ham’s
F-10 supplemented with RS was higher, the differences
between group averages were not statistically significant.
The rabbit embryos were capable of being exposed to 3
or more cleavage without any energy source addition to
the medium, because of having endogenous energy
sources (4,8). Sellens et al. (16), stated that amino acid
transport system was required in order to be able to use
free amino acids in the culture medium of especially
blastocyst stage embryo and that embryonic growth at
this phase depended on exogenous protein source.

Saito et al. (15), stated that in the 24-hours culture
in Ham’s F-10 medium of mouse embryos, there was no
difference between medium with and without serum in
embryonic development, moreover, it was required to
ensure at least 10 % serum concentration in culture in
order to obtain optimal result. It was determined that
blood serums of some types (fowl, goat, sheep, cattle,
human) carried an oviduct factor having a characteristic
inciting embryonic development while some of them
(rabbit, horse, dog, guinea pig, rat) didn’t carry this
factor (6). Rabbit embryos were hard depending on the
zona pellucida thickness, hatching and existence of
mucin layer and used bovine serum and rabbit serum in
culture thereof from 2-4 cell to blastocyst stage. It was
stated that development to morula stage was higher when
bovine serum was used in culture of rabbit embryos,
however, development to blastocyst was significantly
higher when rabbit serum was used. Both rabbit and
bovine serum are capable of supplying the necessary
requirements for 2 and 4 cell stage rabbit ova to develop
into a high proportion of blastocysts (14).

Al-Hasani et al. (1), obtained 82% cleavage rate
following in vitro culture in Ham’s F-10 medium
including 20% FCS of follicular oocytes that they
aspirated from ovaries following hCG application in
rabbits. These results were higher than our results. The
difference can be emerged from the use of in vivo
capacitated spermatozoa by researchers stated above.
Keefer et al. (9), used tubal ova and in vivo capacitated
rabbit spermatozoa in media with heat- treated 10%
newborn calf serum to obtain in vitro culture of 92%
morulae stage embryo. Zeng et al. (20), obtained 29.3%
cleavage rate following newly ejaculated rabbit
spermatozoa were used to fertilize superovulated oocytes
after capacitation in vitro with isotonic defined medium
including heparin. Tekeli et al (18), observed in vitro
fertilization rate in 47/ 236 (19.91) rabbit tubal ova in
Brackett’s medium supplemented 20% rabbit serum and
10% serum solution. Mills et al. (13) obtained cleavage
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rate as 52.3% for follicular rabbit ova when the defined
medium with 20% rabbit serum. Our results were higher
than results stated above. The difference can be emerged
from in vivo matured rabbit ova used. Menezo et al. (12),
tried the medium to some part of which they added
human heart serum and human serum albumin to the
other part, during human in vitro fertilization, embryo
culture and embryo transfer. It was stated that there was
no difference during in vitro fertilization, embryo culture
and embryo transfer between both mediums, 16%
pregnancy rate was obtained in both mediums, however,
cleavage rate was better in medium to which serum was
added. It was stated that serum had no beneficial effect
during human in vitro fertilization and embryo transfer
and that serum addition should be avoided to the medium
to be used from the aspect of homogeneity of results.

As a result, one of the important factor that
effects in vitro embryo development is contents of
culture medium. In this study it was indicated that serum
addition to culture medium in in vitro embryo
development has positive effect however, this effect at 2
cell stage embryo after fertilization was not statistically
significant.
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