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Giircii Kegilerinin Bazi Reprodiiktif Ozellikleri

Mushap KURU?", Buket BOGA KURU?, Recai KULAKSIZ3, Umut Cagin ARI%, Hasan ORAL*

1Kafkas Universitesi, Veteriner Fakiiltesi, Dogum ve lJinekoloji Anabilim Dali, Kars, Tirkiye.
2Kafkas Universitesi, Veteriner Fakiiltesi, Zootekni Anabilim Dali, Kars, Tiirkiye.
3Balikesir Universitesi, Veteriner Fakiiltesi, Ddlerme ve Suni Tohumlama Anabilim Dali, Balikesir, Tiirkiye.
4Kafkas Universitesi, Veteriner Fakiiltesi, Délerme ve Suni Tohumlama Anabilim Dall, Kars, Tiirkiye.

Gelis Tarihi: 27.02.2017 Kabul Tarihi: 24.05.2017
Ozet: Bu calismada Kars ili ve cevresinde vetistiriciligi yapilan Giircii kecilerinin bazi reprodiiktif ézelliklerinin belirlenmesi

amaclandi. Arastirma 2014-2015 vyillari arasinda Kafkas Universitesi Veteriner Fakiiltesi Egitim, Arastirma ve Uygulama
ciftliginde barindirilan 2-5 yas ve 40-55 kg agirliklari arasinda olan 55 kegide yuritildi. Arastirma siresince kegiler takip
edilerek dogum ve reproduksiyon ile ilgili verileri toplandi. Kegilerin ortalama Ostris siiresinin 31.86 + 2.66 saat oldugu
belirlenirken gebelik stiresi ortalama 149.97 + 2.99 giin olarak kaydedildi. Dogumlar ¢ogunlukla 06.00-12.00 (%60) saatleri
arasinda gercgeklesti. Calisma boyunca bir prematiire dogum, iki 6li dogum, bir abort ve U¢ glic dogum olgulariyla
karsilasildi. Ayrica dogum yapan (g keginin slt veriminin yavrusuna yetmedigi ve iki keginin yavrularini kabul etmedigi
gorulda. Kegilerin 30 tekiz (17 erkek - 13 disi), 22 ikiz (18 erkek - 26 disi) ve (¢ adet Uglz (4 erkek - 5 disi) dogum yaptigi
saptandi. izlenen siirede bes oglakta (2 erkek-3 disi) 6liim sekillendi. Sonug olarak, sunulan ¢alisma ile ilk kez Giircii
kegcilerine ait bazi fertilite parametreleri ortaya koyulmus oldu. Giircii kegilerinin kizginlik gésterme ve gebe kalma oranlari
yaninda dogurganlik agisindan oldukga ytiksek reprodiktif performans sergiledigi belirlendi. Bu nedenle Gircu kegilerinin
halk elinde yetistiriciliginin ve bu konu ile ilgili calismalarin desteklenmesi gerektigi disiiniiimektedir.

Anahtar Kelimeler: Dogum, Giircii kegisi, ikizlik, Reprodiiktif performans.

Some Reproductive Features of Gurcu Goats

Abstract: In this study, it was aimed to determine some reproductive characteristics of Gurcu goats breeding in and
around Kars province. The study was performed in 55 goats aged 2 and 5 years old with 40-55 kg live weight which were
housed in Kafkas University, Faculty of Veterinary Medicine, Research, Training and Application Farm between 2014-2015.
The goats were observed throughout the study and the data including parturition and reproduction were recorded. It was
detected that estrous duration was 31.86 * 2.66 hours, whereas duration of gestation period was 149.97 + 2.99 days on
average. The goats gave birth mostly between 06.00 am-12.00 pm (60%). It was determined that one premature birth, two
stillbirths, one abortion and three dystocia cases were evident throughout the study. Furthermore, it was observed that the
milk yield of three goats was not enough for their kids and two goats did not accept their kids. It was determined that the
goats gave birth to 30 singleton (17 males-13 females), 22 twins (18 males-26 females) and 3 triplets (4 males-5 females).
Moreover, the death of five kids (2 males-3 females) occurred. In conclusion, the presented study was firstly stated the
fertility parameters of Gurcu goats. It was determined that Gurcu goats presented not only high estrous activity and
pregnancy rates but also fertility traits. Therefore, it is suggested that the breeding of Gurcu goats in rural areas and the
researches related to this topic should be supported in near future.

Keywords: Gurcu goat, Parturition, Reproductive performance, Twin.

Giris

Kokeni Kafkasya olan, Tiflis kegisi veya Kafkas
kecisi olarak da bilinen Gircli kegileri Kuzey
Anadolu’da, oOzellikle Kars ili ve Ardahan’in Cildir
ilcesinde yetistirilmektedir.Cogunlukla siyah, gri ve
beyaz renklerde olan Girci kegisi burgu boynuzlu
keci Capra falconeri’den koken alir ve ozellikle
Savsat veya Borcka yoresinde vyetistirilen Abaza
kecileriyle benzerlik gosterebilmektedir (Batu, 1951;
Sezgin ve ark., 2010). Tekelerin boynuz yapisi kil
kecilerinden farklilik gosterir. Glrci tekelerinin
uzun ve dik olan boynuzlari ug bdélimde birbirine
temas etmektedir. Gilirci kegileri boynuzlu veya
boynuzsuz olabilir (Batu, 1951; Yalgin, 1990). Et
yonll de vyetistirilebilecegi kabul edilen bu kegiler
st tipi lokal irk olarak nitelendirilmektedir. Bir

laktasyondaki stit verimi 200-250 litre ve laktasyon
stresi 150-180 gilindiir (Yalgin, 1990). Gircu kegileri
bolgenin zor sartlarina adapte olmus lokal gen
kaynaklarimizdandir. Ginimizde nesli kaybolma
tehlikesi altinda olmasina ragmen vyetistiriciligi
yapildiginda bolgede halkin  gecim  kaynagi
olabilmektedir (Sezgin ve ark., 2010). Bu baglamda
1995 yilinda Gida, Tarim ve Hayvancilik Bakanhgi
tarafindan uygulamaya konulan “Evcil Hayvan
Genetik Kaynaklarini Koruma Projesi” kapsaminda
bu keginin genotipinin  korunmasina yonelik
desteklemeler yapilmaktadir. Ayrica Gida, Tarim ve
Hayvancilik Bakanhginin “Hayvan Genetik
Kaynaklari Yerinde Koruma ve Gelistirme Destekleri
Hakkinda Uygulama Esaslari Tebligi (17 Temmuz
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2012, Teblig No: 2012/54)" ve “Hayvancilik
Desteklemeleri Hakkinda Uygulama Esaslari Tebligi
(12 Mayis 2015, Teblig No: 2015/17)” ile Gurcl
kegisi yetistiriciligi destekleme kapsamina alinmistir.
Bununla birlikte Kafkas Universitesi Veteriner
Fakiltesi Egitim Arastirma ve Uygulama Ciftligi'nde
TUBITAK destekli (1120193) proje kapsaminda
Glrcu Kegisi yetistiriciligi yapilip elit bir siru
olusturulmustur.  Ulkemizde Gircii  kegilerinin
reprodiktif veya diger verim oOzellikleriyle ilgili
yeterli bilgi bulunmamaktadir. Diger taraftan heniz
reprodiktif 6zellikleri belirlenmemis ve Ulkemizin
lokal gen kaynagl olan Gurcli kegileriyle ilgili
¢alismalar devam etmektedir (Kulaksiz ve ark.,
2016; Kuru ve ark., 2016a; Kuru ve ark., 2016c; Kuru
ve ark., 2016d).

Sunulan galismada, Greme sezonundaki Gircl
kecilerinin Ostriis slresi, dogum zamani, gebelik
siresi, gebelik donemi ve postpartum siregteki bazi
patolojik olgulariyla birlikte dogum tipi ve
oglaklarda yasama glicli belirlenerek bu kegilerin
bazi reprodiktif 6zelliklerinin ilk kez tespit edilmesi
ve literatiirdeki eksikliginin giderilmesi amaglandi.

Sekil 1. Calismada kullanilan Giirci kegileri.

Materyal ve Metot

Sunulan ¢alisma, Kafkas Universitesi Hayvan
Deneyleri Yerel Etik Kurul Baskanligi'ndan alinan
onay (KAU-HADYEK 2012/05) sonras yiritildi.

Calismanin Yeri: Calisma, 1751 m vyukseklikte
40°34'23"N ile 43°02'27"E enlem ve boylamda
bulunan Kafkas Universitesi Veteriner Fakiltesi
Egitim, Arastirma ve Uygulama Ciftliginde 2014-
2015 yillari arasinda gergeklestirildi.

Hayvan Materyali ve Rasyon: Bu calismada,
laktasyonda olmayan ve klinik olarak saghkh 2-5
yasl 40-55 kg agirliklari arasinda olan 55 Giircu
kegisi ve 3 yash 55-60 kg agirliklar arasinda bes
Glrcu tekesi kullanildi (Sekil 1-2). Kegiler kuru yonca
otu, kuru ot ve konsantre yem (%12 ham protein,
2600 kcal/kg) ile glinde iki kez beslendi. Kegilere su
ve mineralli yalama taslari ad libitum olarak verildi.
Tum kegilere ve dogan oglaklara sezonuna uygun
sekilde asilamalar ve parazit micadelesi igin de
ilaglamalar yapildi.
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Sekil 2. Calismada kullanilan Glrci tekeleri.

Ostriis Takibi ve Ciftlestirme: Kegilerde 6striis takibi
1 Eylul 2014-31 Aralik 2014 tarihleri arasinda
yapildi. Ostrislerin belirlenmesinde arama tekesi
kullanildi. Tekenin atlamasina izin veren ve tekenin
altinda sabit duran kegilerin Ostriiste oldugu kabul
edilerek ostriis baslama saati belirlendi. Bu kegiler
fertil oldugu bilinen tekelerle elde sifat yontemiile 5
dakika arayla ayni teke ile iki kez giftlestirildi. Arama
tekesinin atlamasina izin vermeyen kegilerde
Ostrusin bittigi kabul edilerek 6stris bitis saati kayit
altina alindi.

Gebelik Muayenesi: Gebelik muayenesi
ciftlesmeden 30-35 giin  sonra  transrektal
ultrasonografi (5-7.5 MHz linear gorintlileme,
Sonosite Titan®, Sonosite, USA) ile vyapildi.
Ultrasonografi hayvanlar ayaktayken gerceklestirildi
ve embriyo tespit edildiginde kegi gebe olarak
kaydedildi.

Takip Edilen Reprodiiktif Parametreler: Calisma
siresince  takip  edilen kegilerin  fertilite
parametreleri ve dogum ile ilgili verileri toplandi.
Dogum o©ncesinde; Ostris slresi, gebelik siresi,
gebe kalan kegi sayisi ve abort oranlari belirlendi.
Dogum sonrasinda; dogum zamani, dogum yapan
keci sayisi, prematire dogum, gi¢ dogum, oll
dogum, yavruyu sahiplenme, retensiyo
sekundinarum, prolapsus vajina-uteri, metritis,
mastitis, yetersiz st verimi ve folikuler kist oranlar
kaydedildi. Bunun yaninda dogum tipi (tekiz, ikiz,
licUiz) ve yavrularin yasam gici tespit edildi.

Yavru zarlarinin dogum sonrasi 12-24 saate
kadar kismi veya tam atilamamasi durumu retensiyo
sekundinarum, dogum o6ncesi veya dogum sonrasi
vajinanin vulva dudaklari arasindan disari ¢ikmasi
prolapsus vajina, dogum sonrasi uterusun
serviksten gecerek wvulva dudaklari arasindan
sarkmasi  prolapsus uteri olarak adlandirildi.
Postpartum doénemde klinik olarak purulent veya
mukopurulent  vajinal  akinti  gdzlendiginde,
transrektal ultrasonografi ve vajinal spekulum
uygulamasi ile desteklenerek metritis teshisi
yoniinden hayvanlar muayene edildi (Smith and
Sherman, 2009). Yine kegiler ciftlestirildigi halde

kizginhgin devam etmesi veya giftlesmeden 2-3 giin
gibi kisa siire sonra yeniden kizginhk belirtilerinin
gorilmesiyle, ultrasonografi ile de ovaryumda ovule
olmamis, 1.2-1.5 cm ¢apinda veya daha biylk Graff
foliktlinin tespit edilmesi folikller kist olarak
yorumlandi (Unal, 2015).Yavrularda yasama giicii
dogum sonrasi 1 ay takip edilerek belirlendi. Gebelik
siresinin  hesaplamasinda abort ve premature
dogum yapan kegiler ortalamaya alinmadi. Dogum
sonrasinda kegilerin stt verimleri 3 gilin takip edildi.
Sut verim miktarin 50-100 ml’den az veya
yavru/yavrulara yetmeyecek dizeydeki azhk
yetersiz siit verimi olarak kaydedildi. Bunun yaninda
memede odem, agri ve vyangiyla birlikte sit
yapisinin bozuldugu (irin, sulanma, kokma gibi)
durumlar klinik mastitis olarak kabul edildi (Alagam,
1990). Dogum sonrasi yavruyu sahiplenme
problemlerinde ise oglaklar baska annelere
emdirildi veya biberonla beslendi.

istatistiksel analiz: Verilerin istatistiksel analizi
SPSS” (SPSS 20, IL, USA) programi kullanilarak
yapildi. Ostriis siiresi ve gebelik siiresi ortalama +
SEM olarak verildi. Cinsiyete gére 6lim oranlarinin
karsilastiriimasi ki kare ile yapildi

Bulgular

Ureme sezonu sonuna kadar yapilan takiplerde
calismadaki tim  kegilerin  6stris  goOsterdigi
belirlendi (Tablo 1). Transrektal ultrasonografi
sonrasinda kegilerin  tamaminin gebe kaldig
belirlendi. Gebelik slrelerinin ortalama 149.97 *
2.99 gin oldugu tespit edildi (Tablo 1). Girci
kegileriyle ilgili bazi reprodiiktif parametreler Tablo
2’de verilmektedir. Buna gore, kegilerin sadece Ug¢
tanesinde giic dogum sekillenirken ve glic dogum
olgusunun iki yash primipar kecilerde olustugu
izlendi. Gli¢ dogum yasayanlarin iki tanesinde ol
dogum belirlendi. Bunun yaninda ikiz gebe olan ve
glic dogum yapan kegide retensiyo sekundinarum
saptandi. Bir kegide abort olgusu gozlenirken alinan
ornegin laboratuvar incelemesinde herhangi bir
enfeksiyoz etken saptanamadi.
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Tablo 1. Girci kegilerinde Ostris ve gebelik stresi.

Sireler N Ortalama + SEM
Ostriis siiresi (saat) 55 31.86+2.66
Gebelik suresi (gtin) 53* 149.97 £+ 2.99

*: Abort ve prematiire dogum dahil edilmemistir.

Tablo 2. Giircii kegilerinde bazi reproduktif parametreler.

Takip edilen Gilircli kegilerinin ¢ogunlukla
glndiiz dogum yaptiklari goriildi. Dogumlar 06.00-
12.00 (%60.0) ile 12.01-18.00 (%30.91) saatleri
arasinda oldugu belirlendi (Tablo 3). Gircl
kegilerinde tekiz dogumlarin ikiz ve liciz dogumlara
oranla daha fazla oldugu gorildu. Tekiz dogumlar
daha c¢ok 2-3 vyash kecilerde sekillendi. Ugiiz
dogumlarin ise en az iki dogum yapanlarda oldugu
belirlendi. Girci kegilerin dogum tipi ve cinsiyet
dagihmlari Tablo 4’te verilmektedir.

%

Parametreler n

Ostriis gsterme 55/55
Gebe kalan kegi sayisi 55/55
Dogum yapan kegi sayisi # 54/55
Yavru verimi 83/55
Oglaklarda yasama giicti 75/80
Prematiire dogum 1/55
Gug dogum 3/55
Ol dogum 2/55
Abort 1/55
Yavruyu sahiplenme 50/52
Retensiyo sekundinarum 1/55
Prolapsus vajina veya uteri 0

Metritis 0

Folikiiler kist 0

Klinik mastitis 1/55
Yetersiz stt verimi # 3/54

100
100
98.18
150.9
93.75
1.81
5.45
3.65
1.81
96.15
1.81

1.81
5.56

#: Abort yapan kegi dahil edilmemistir.

Tablo 3. Gircu kegilerinde dogum saatlerinin dagilimi.

Dogum Saatleri n* %

00.00-05.59 3/55 5.45
06.00-12.00 33/55 60.00
12.01-18.00 17/55 30.91
18.01-23.59 2/55 3.64

*:Abort yapan kegi dahil edilmistir.

Dogumdan sonra takip edilen oglaklarda en
yuksek mortalite orani (%9.5) ikiz oglaklarda
gerceklesti. Bunun yaninda bir oglakta solunum
sistemi enfeksiyonu sebebiyle o6lim sekillendigi
belirlendi. Calismada ({glz dogan vyavrularda
herhangi bir olim gergeklesmedi (Tablo 5).
Cinsiyete gore ise erkeklerde 6lim oraninin disilere
gore sayisal olarak daha yiiksek oldugu saptanirken
istatistiksel olarak farkli olmadigi saptandi.

Tablo 4. Giircu kegilerinde dogum tipi ve yavrularda cinsiyet dagilimlari.

. - Cinsiyet

Dogum Tipi n % Disi % Erkek %
Tekiz 30/55 54.55 13 43.33 17 56.67
ikiz 22/55 40 18 40.91 26 59.09
Ugliz 3/55 5.45 44.44 5 55.56
Toplam 35/83 42.17 48/83 57.83
n: Tekiz, ikiz veya ligliz dogum yapan kegi sayisi
Tablo 5. Dogum sonrasi ilk ay oglaklardaki mortalite oranlari.
Dogum Tipi* Cinsiyete Gore Mortalite Mortalite Zamani

Disi (%) Erkek (%) Toplam (%) <7giin > 7 giin
Tekiz 0/17 (0) 1/12 (8.33) 1/29 (3.45) 1/29 (3.45) 0/29 (0)
ikiz 2/24 (8.33) 2/18 (11.11) 4/42 (9.52) 0/42 (0) 4/42 (9.52)
Ugliz 0/5 (0) 0/4 (0) 0/9 (0) 0/9 (0) 0/9 (0)
Toplam 2/46 (4.35) 3/34(8.82) 5/80 (6.25) 1/80 (1.25) 4/80 (5)
*Oli dogumlar dahil edilmemistir (1 ikiz ve 1 tekiz dogum).
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Tartisma ve Sonug

Kigik ruminantlar mevsimsel polidstrik
hayvanlar olup giin 1siginin azaldigi sonbahar
aylarinda seksiel aktiviteleri baslamaktadir. Asim
sezonu denilen bu donem (lkemiz sartlarinda
genellikle Agustos-Subat aylari arasindadir (Alagam,
1990). Sunulan galismada, Ostruslerin ¢ogunlukla
(%50) Ekim ayi baslarinda yogunlastigi belirlenirken,
Kasim-Aralik aylarinda ise giderek azaldig1 saptandi.
Bununla birlikte dogumlarin Subat ayr sonunda
agirlik kazandigi izlendi. Bu sezondaki aktivite irk,
besleme, cevre sartlari, bolge ve erkegin varligi gibi
bircok faktére bagl olarak degisiklik gosterebilir.
Ayrica bu dbnemde vyapilacak uygulamalar
sezondaki reprodiktif verimin ve ekonomik
kazancin artmasini da saglayabilir (Alagam, 1990;
Kagar ve ark., 2016). Sunulan g¢alisma ile Kafkaslarin
sert kis sartlarina adapte olmus ve bolge halki
tarafindan lokal olarak yetistiriciligi yapilan yerli gen
kaynaklarimizdan  Gilrci  kegilerinin,  Greme
sezonunda takip edilip bazi fertilite parametreleri ile
dol verimi ozellikleri ilk kez tanimlandi. Irklar arasi
farkhhk gostermekle birlikte kegilerde 0Ostris
suresinin ortalama 28-33 saat (Gordon, 1997) veya
1-2 gin arasinda degisebilecegi bildirilmektedir
(Kalkan ve Horoz, 2015). Kegilerde gebelik siiresinin
ise ortalama 148 giin (Guler, 2015) veya 147-155
ginler arasinda degisebildigi ifade edilmektedir
(Smith, 2007). Sunulan calismada ortalama 31.86 +
2.66 saat olarak tespit edilen Ostris siiresinin ve
ortalama 149.97 t 2.99 gin olarak belirlenen
gebelik siresinin literatir bilgiyle uyumlu oldugu
gorilda.

Kiguk ruminantlarda tireme sezonunun verimli
gecmesi ekonomik kazancin artmasini  saglar.
Gebelik oranin yiliksek olmasi bu hedefe ulasmak
icin gereklidir (Gordon, 1997). Yapilan bazi
calismalarda %90.04-94.78 oranlari arasinda gebelik
elde edildigi aktariimaktadir (Bolacali ve Kigik,
2012; Erten ve Yimaz, 2013). Bunun yani sira
benzer galismalarda %85.89-96.0 oranlari arasinda
degisen dogum oranlari elde edildigi ifade
edilmektedir (Erten ve Yilmaz, 2013; Simsek ve ark.,
2006). Calismamizda tim kegilerin gebe kaldigi,
infertilite kaynakli gebe kalmama olgusunun
yasanmadigl ve %98.18 dogum oranina ulasildig
belirlendi. Ureme sezonundaki Giircii kegilerinin
uygun bakim ve besleme sartlarinda ekonomik
diizeyde gebelik ve dogum oranlari sergileyebilecegi
ileri sirtilmektedir.

Kecilerde glic dogum pek sik gorilmemekle
birlikte  %2-5 oranlarinda  degistigi  ifade
edilmektedir (Noakes ve ark., 2008). Gig
dogumlarda anne ve yavru 6liminin yasanmasi
ekonomik kayba neden olmaktadir (Kuru ve ark.,

2016b; Noakes ve ark., 2008). Yapilan ¢alismada ise
%5.45 gi¢ dogum, %1.81 prematiire dogum ve
%3.65 oraninda 6li dogum tespit edildi. Elde edilen
bu verilerin ¢alismalarla uyumlu oldugu gorilda.
Kegilerde 06li dogumlarla ilgili net bir ifade
bulunmamakla birlikte enfeksiydz veya non-
enfeksiyoz nedenlerden etkilenebilecegi
bildirilmistir. Ayrica presentasyon ve pozisyon
bozukluklarinin, absolut yavru biyikliklerinin veya
serviks kaynakli problemlerin de bu orani
etkileyebilecegi vurgulanmaktadir (Edmondson ve
ark., 2012; Kuru ve ark., 2016b).

Edmondson ve ark. (2012) kegilerde ovaryum
kistlerin %2.4 oraninda gorilebilecegini ve retensiyo
sekundinarum olgularinin da pek sik
sekillenmedigini bildirmektedirler. Kismi veya tam
prolapsus  vajina-uterinin %0.1-1 oraninda
gorilebilecegi aktariimaktadir (Oral ve Kuru, 2016).
Uterus enfeksiyonlarinin ise pek sekillenmedigi
ifade edilmektedir (Smith ve Sherman, 2009).
Sunulan ¢alismada %1.81 oraninda retensiyo
sekundinarum belirlenirken ovaryum kisti ve
metritis olgularina rastlanilmadi. Diger taraftan
%1.81 oraninda klinik mastitis olgusuyla karsilasildi.
Kegilerde sit verimini etkileyen mastitislerin en
fazla %5 oraninda gorilebilecegi bildirilmektedir
(Plummer ve Plummer, 2012). Calisma boyunca
Gurcli kecilerinden elde edilen bulgularin diger
¢alismalarda ifade edilen degerlerden yiiksek
olmadigl saptanmakla birlikte ¢alismada kullanilan
hayvan sayisinin verilerin guvenirliligini
etkileyebilecegi dustnilmektedir. Kegilerin glindiiz
dogum vyaptigina dair bazi bildirimler yapilmistir
(Romano, 2004). Saanen kegilerinde vyapilan bir
¢alismada dogumlarin %88.1 oraninda 06.00-18.00
saatleri arasinda gergeklestigi  bildirilmektedir
(Konyali ve ark., 2004). Sunulan ¢alismada
dogumlarin (%90.91) ¢ogunlukla 06.00-12.00 ve
12.01-18.00 saatleri arasinda sekillendigi belirlendi.
Elde edile bulgular 1siginda Giirci kegilerinde
dogumlarin daha ¢ok glindiiz saatlerinde sekillendigi
ifade edilebilir.

Keskin ve ark. (2017) Kilis kegilerinde yaptiklari
calismada %61.3 tekiz, %35.8 ikiz ve %2.9 oraninda
Ugliz dogum tespit ettiklerini, yavrularda yasama
glicini  ise  %89.2 olarak  kaydettiklerini
bildirmektedirler. Sam kegilerinde vyapilan bir
¢alismada ise %30 tekiz, %60 ikiz ve %10 oraninda
licliz dogumlarin sekillendigi ve oglaklarda yasama
glcinin ise %94.4 oraninda oldugu ifade
edilmektedir (Keskin ve ark., 2016). Giirci
kegilerinde ise %54.55 tekiz, %40.0 ikiz ve %5.45
Ggliz dogum sekillendigi ve oglaklarda yasama
glicinun ise %93.75 oldugu gorildu. Elde edilen
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bulgularin  bildirilen degerler arasinda oldugu
gorilmektedir. Cografi kosullar dikkate alindiginda,
Gurcl kegilerin dogum tipi agisindan bir kisim lokal
irklara gére avantaj saglayabilecegi dustnlebilir.
Alagam ve ark. (1999) kecgilerde yaptigl ¢alismada
dogumda yavru cinsiyet oranlarinin benzer
oldugunu, cinsiyete bagh 6lim oranlari arasinda ise
farklilik bulunmadigini  bildirmektedir. Bagka bir
¢alismada da erkek oglaklarda %7 ve disi oglaklarda
%5 oraninda mortalite sekillenebilecegi
vurgulanmaktadir (Al-Najjar ve ark., 2010). Yapilan
calismada da erkek ve disi oraninin birbirlerine
yakin oldugu ve 6lim oranlarinda cinsiyetler arasi
farkin olmadigi tespit edildi. Diger taraftan mortalite
oranlarinin ¢evre sartlari, bakim ve besleme ile
degisiklik gosterebilecegi distinilmektedir. Ayrica
bu calismada kecilerin dogum sonrasi oglaklar
kabul etmemesinin mortalite oranini etkileyen en
o6nemli faktérlerden biri olabilecegi belirlendi.

Sonuc¢ olarak, Kafkaslar gibi olumsuz kis
sartlarinin yasandigi bolgelerde yetistiriciligi yapilan
Gurcli  kegilerinde infertilite sorununa  pek
rastlaniimadigi, Greme performansinin iyi diizeyde
oldugu, ¢oklu dogum oranlarinin tlkemizdeki diger
lokal irklarimiza goére tatminkar olabilecegi, normal
degerler icerisinde olmak lzere gebelik donemi ve
dogum sirasinda bazi problemler yasanabilecegi
gozlendi. Ayrica bolgedeki lokal gen
kaynaklarimizdan olan Girci kegilerinin verim
ozellikleriyle ilgili yeni calismalarin yapilmasi ve
yetistiriciliginin  yapilmasina yonelik tesvik ve
projelerin devam etmesinin gerektigi kanisina
varildi.
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Abstract: The aim of this study is to make a clinical and radiological assessment of whether titanium mini plates and
resorbable plates are sufficient to provide a functional recovery for the treatment of femur fractures in cats. Animals used
in this study were 10 cats brought with complaint of fracture caused by various traumatic reasons and diagnosed on
transversal mid-diaphyseal femur fractures by clinical and radiological examination. In all cases, the procedures were
performed under general anesthesia. Osteosynthesis was performed by placing mini titanium plate and resorbable plate
with appropriate technique. During the first post-operative day, in all cases, recurrent fractures were observed in various
ways. The operation performed again with same technique by replacing implants with the new and the same one. At the
first post-operative day of new operation, fractures were observed in all cases. Consequently; even the increased chance of
success due to low loading level (eg. Craniomaksillofasial surgery) along the operation regions and the positive effects of
preventive measures like bandage usage, it is unable to sustain the stabilization in the femur diaphysis where the force has
too much influence on it. Additionally it was concluded that the application of 2.0 mm mini titanium plates and 2.5 mm
resorbable plates that we used for mid-diaphyseal femur fractures in cats are clinically not useful because these materials
are expensive and require special tools during the application.

Keywords: Femur, Fracture, Mini titanium plate, Resorbable plate.

Kedilerde Orta Diyafizer Transversal Femur Kiriklarinin Mini Titanyum ve Rezorbe Olabilen Plak ile

Osteosentezi Sonrasi Klinik ve Radyolojik Olarak Karsilastirilmali Degerlendirilmesi™

Ozet: Bu calismanin amaci titanyum mini plak ve rezorbe olabilen plagin kedilerde femur kiriklarinin sagaltimlarinda
fonksiyonel bir iyilesme saglayabilecek yeterlikte olup olmadiklarinin klinik ve radyolojik olarak degerlendirilmesidir.
CGalismanin hayvan materyalini degisik travmatik nedenlere maruz kalmalari sonucu olusmus kirik sikayeti ile getirilen, klinik
ve radyolojik muayenelerini sonucunda femurun orta diyafizer transversal kirigi tanisi konulan 10 adet kedi olugturdu.Tim
olgularda, islemler genel anestezi altinda yapildi. Mini titanyum plak ve rezorbe olabilen plak teknigine uygun sekilde
yerlestirilerek osteosentez islemi gergeklestirildi. Postoperatif 1. giinde tim olgularda gesitli sekillerde tekrar kirik olusumu
gbzlendi. Operasyon ayni sekilde tekrarlandi ve bdlgeye ayni implantlarin yenileri yerlestirildi. Tekrar postoperatif 1. glinde
tim olgularda kirik sekillendigi saptandi. Sonug olarak; ozellikle uygulandigl bolgelerdeki yiklerin az olmasi (6rn.
Kraniomaksillofasial cerrahi) ve bandaj gibi koruyucu énlemler alinmasi bu implantlarda basari sansini arttirsa da, kuvvetin
cok fazla etkiledigi femurun diyafiz bolgesinde stabilizasyonu koruyamamaktadirlar. Ayrica pahali olmalari ve uygulanmalari
sirasinda kendilerine 6zgli ekipman gerektirmeleri gibi nedenlerden dolay kullandigimiz 2.0 mm mini titanyum plak ve 2.5
mm rezorbe olabilen plak kedilerde femurun orta diyafizer kiriklarinda klinik olarak kullanimlarinin yararli olmadigi kanisina
varilmigtir.

Anahtar Kelimeler: Femur, Kirik, Mini titanyum plak, Rezorbe olabilen plak

Introduction

The damage in the anatomic continuity of the
bone tissue caused by trauma or pathological
reasons related to bone is called fracture. In
veterinary orthopedics, the aim of fracture fixation is
to ensure the fracture healing in the shortest time
and in the most correct way. For this purpose,
several fixation techniques have been developed
until now and studies still continue ceaselessly in

this field (Aslanbey, 2002). Long bone fractures in
cats can be caused by falls from height, injury with
firearms, traffic accidents, traumas made by humans
and other creatures. Long bone fractures can be
compound fracture or closed fracture and fractures
also can be in the form of one-piece or multiple-
pieces. In cats, 50% of the fracture -cases
encountered are long bone fractures and it is
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reported that the femur fractures constitute 45% of
long bone fractures in cats (Harari, 2002; Piermattei
et al., 2006).

Plating of fractures began long ago. It is
reported that the first plates were used by
Hansmann (Germany) in 1886. These plates made
from compound of nickel, copper and tin which is
called “German silver”. Titanium has been used as
biomaterial since 1930. Mini plate osteosynthesis
was first introduced by Michelet in 1973 and further
modified by Champy in 1975 (Deangelis, 1975).
Titanium plates has properties such being inert, non-
toxic, anti-magnetic, lightweight and small sizes,
high biocompatibility, corrosion resistant, similar
elasticity modulus to bone. It is emphasized that
titanium plates meet the requirements with these
properties to become a preferred material in
orthopedic surgery (Bilgili, 2002). Even though
osteosynthesis with resorbable implants were
introduced in late 1960s, however, more complex
materials like plate and screw were manufactured
between late 1970s and early 1980s. Even though
first produced materials mechanical resistance was
insufficient for orthopedic applications, implants
currently used are made from polymer matrix
composite of same material reinforced with fiber
suture (Seber, 1997). In this study, it is aimed to
make a clinical and radiological assessment whether
the usage of titanium mini plates and resorbable

plates for the treatment of femur fractures in cats
provides sufficient functional recovery.

Material and Methods

Ethical Committee: This study was approved by
Uludag University Animal Experiments Local Ethics
Committee (HADYEK) on January 17% 2012 with
decision number 2012-01/03 and conducted in the
Department of Surgery of Uludag University Faculty
of Veterinary Medicine.

Animals: Animals used in this study was 10 cats
brought to Department of Surgery of Uludag
University Faculty of Veterinary Medicine between
October 2012 and February 2014 with complaints of
fracture caused by various traumatic reasons and
diagnosed with transversal mid-diaphyseal femur
fractures by clinical and radiological examination.

Selection of mini titanium plate and screw: 2mm
mini titanium plate and screw set was used in the
cases. 1 mm thick, 10 holes plates with 2 screw hole
length space between 5% and 6% holes were
specially manufactured (Trimed®, Trimed A.S,
Turkey). A specially manufactured fixation set was
used to implement plates and screws onto bones
(Figure 1).

Figure 1.A: Surgical instruments used for routine operations, B: Mini titanium plate
fixation tool set, C: Resorbable plate drill, diestock and screwdriver tool set, D: mini
titanium plate, E: Resorbable screw, F: Mini titanium screw, G: Resorbable plate.
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Selection of resorbable plates and screws: 10 holes
2.5mm resorbable plate and screw sets were used
for the cases (Inion CPS® 2.5 mm, Inion Oy, Finland).
A specially manufactured fixation set was used to
implement plate and screws onto bones.

Anaesthetic Method: 8 hour preoperative food and
water restriction applied in all cases. For the
purpose of prophylaxis 20mg/kg Cephazolin sodium
(Cefozin®, Bilim; istanbul) was administered half an
hour before surgical applications intramuscularly. 2
mg/kg xylazine hydrochloride (Alfazyne®, 2%,
Alfasan International B.V., Woerden, Holland) was
administered to each cat intramuscularly (i.m) for
premedication. For induction of anesthesia 7 mg/kg
ketamine hydrochloride (Alfamine®, 10%, Alfasan
International B.V., Woerden, Holland) was
administered intramuscularly (i.m).The maintenance
of anesthesia was continued by closed-circuit
anesthesia machine (AMS 200, Turkey) with a
vaporizer setting of 2% inhalation anaesthetic
isoflurane. For the purpose of analgesia 4 mg/kg
carprofen (Rimadyl®, Pfizer Inc., it Zvente, Belgium)
was applied subcutaneously.

Method of Operation: After shaving and
disinfection, the operation area was surrounded
with  sterile operation drapes. Craniolateral
approach was used for the application. After
fracture reduction, screw holes was drilled with
proper drill. Length of screws were determined with
depth gauge and screws were inserted into all of the
holes. Mini titanium plates and screws used for the 5
of the 10 cases. Plates were placed with a position
suitable to use 5 screws for each of the proximal and
distal fragments. In the cases resorbable plates and
screws used, 2 of the screw holes in the middle left
empty because these holes are so close to the

Table 1.Information about the cases.

fracture and the implementation of the screws to
these holes are not possible, and the remaining 8
screws applied to the proximal and distal fragments
4 for each. Operation site was closed in accordance
with the technique. After to operation, with taking
new radiography of the operated extremities,
reduction of fractures, stabilization and position of
the implant has been checked.

Postoperative Care: After the operation, patients
are kept under surveillance in cat hospitalization
unit. Supported bandage has not applied to any of
the patients. 20mg/kg Cephazolin sodium (Cefozin®,
Bilim; istanbul) was administered intramuscularly
two times a day, 7 days long. For the purpose of
analgesia 4 mg/kg carprofen (Rimadyl®, Pfizer Inc.,
Zventem, Belgium) was applied subcutaneously one
a day, 3 days long.

Radiological Examination: After the clinical
examination of all cases, double-sided chest
radiography and double sided radiography of the
fractures detected extremities were taken. After the
operation, a new double-sided graph of these
extremities were taken in order to control reduction.

Results

It is found that 5 of the 10 patients enrolled in
the study were between 1-2 years old (50%), 4
patients were between 2-3 years old (40%), and 1
patient was above the 3 years old (10%). It is
determined that the reason of the fractions are fall
from height, traffic accident and unknown, and
number of patients are 7, 2 and 1, respectively. It is
seen that 6 of the fractures were on right extremity
and 4 were on left extremity (Table 1).

Case  Specie Breed Age Sex Cause of the Extremity After the First Operation After the revision
No s (years) Lesion 1% post-operative day 1%t post-operative day
T1 Ccat Crossbre 122 Riak Trafficaccident  Left femur Fracture of the plate. through Fracture of the plate.
ed screw hole through screw hole
” cat Scottish 122 Male Falling dF)Wn Right Angulation and rotation on the Fracture through screw
fold from height femur plate hole of the plate.
T3 Cat Persian 2=3 Female Unknown Left femur  Plate angulation Plate angulation
Angulation of the plate through
C bl Fract thi h
T4 Cat o 1=2 Male Traffic accident  Left femur the screw hole Deformation on FACHULe, SUIAUBN Sorew:
ed hole of the plate.
the plate from screw hole
TS Cat Crossbre 223 Male Falling dF)Wn e Fracture through plate screw Angulation and rotation
ed from height hole on the plate
Ealli .
R1 Cat persian 223 famaie alling dpwn Right Fracture through the empty Fracture through the
from height femur screw hole empty screw hole
R2 Cat Crossbre 152 Male Falling d_own Right Fracture through the empty Fracture through the
ed from height femur screw hole empty screw hole
. . Fracture through the empty
Crossbre Falling down Right Fracture through the
R3 Cat od 2=3 Male Fomhiiott Bmur screw hole. One of the screws b
e broken from its neck part Py
Fracture through the empty
Crossbre Falling down Right screw hole. Two of the screws Fracture through the
R4 Cat 1=2 Male ¢ :
ed from height femur partly broken from its neck and empty screw hole
bent.
Fract! th h th it
. Falling down Right racture e © ETPY racture through  the
RS Cat Siamese 23 Female N screw hole. A screw broken from
from height femur empty screw hole

neck
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On the one hand the operation process of
treatment of femur fractures with mini titanium
plate takes a period of time about 45 to 60 minutes,
on the other hand the application of resorbable
plate takes about 60-90 minutes because resorbable
screw implementation requires precision during the
implementation. In all cases, refracture has been
seen in the first postoperative day, and same, new

Figure 2. A: Case T4 was partly broken through the first screw hole and platean gulation occurred,

implants have been applied to all cases with new
operations. Then in the first postoperative day, in
the same way in all cases, refracture formed
depending on the tensile strength inadequacy of the
implants (Figure 2). Intramedullary pin fixation is
performed to the patients and after recuperation
patient has been discharged after implant removal.

B: Case T5 plate was broken through the screw hole and fully separated, C: Case fraction on the
plate through the screw hole, D: Case brokenresorbableplate, E: Case R5 resorbable screw broken

from it sneck part.
Mini Titanium Plate and Screws Used Cases

T1: In the first postoperative day, it is determined
that the plate was broken through the closest screw
hole to the fracture line on proximal fragment. With
the same technique, new plate has implemented.
The next day, it is found that the plates have been
broken in the same way again.

T2: In the first postoperative day, plate rotation and
angulation was determined. These deformations
were through the closest screw to the fracture line
on proximal fragment. In the first postoperative day
of second operation, it is found that the plate has
been broken through the proximal screw hole.

T3: In the first postoperative day, plate angulation
was detected through the first screw hole next to

fracture line on distal fragment. It was operated
again. The next day, in the same way, angulation
was detected on the plate.

T4: In the first postoperative day, angulation on
plate through the first screw hole on the proximal
fragment was determined, and it is found that the
screw has protected its position but the screw hole
was enlarged. It was operated again. During the
operation, it is determined that the one side of the
plate was broken through the closest screw hole to
fracture line on the proximal fragment and the other
side of this hole was in good condition. Next day, it
was observed that the new implemented plate has
rotated, too.

T5: In the first postoperative day, it was determined
that the plate was broken through the closest screw
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hole to the fracture line on proximal fragment. In
the same day, patient again underwent to operation.
In the next day, it is determined that there is an
angulation and a slight rotation of plate through the
screw hole on the proximal.

Resorbable Plates and Screws Used Cases

R1: In the first postoperative day, it was determined
that the plate was broken exactly through the
closest empty screw hole to fracture line on
proximal fragment. Patient again underwent to
operation. In the next day, it is observed that in the
same way the plate has broken.

R2: In the first postoperative day, it was observed
that plate has broken through the empty screw hole
that is on the distal. New operation was performed.
However, in the following day, it is observed that the
plate was broken in the same way.

R3: In the first postoperative day, it was observed
that the plate was broken through the empty screw
hole distal to the fracture line. It is observed that, at
the distal, the first screw next to the empty screw
hole was broken from its neck. New operation was
performed. Later, it is observed that plate was
broken but screws were in good condition.

R4: In the first postoperative day, it is observed that
the plate was broken through the empty screw hole
that is on the proximal. It is seen that the first and
second screws on the distal which are close to
fracture line were partly broken and bent. Revision
was performed. In the next day, it is observed that
plate was broken from the same place but screws
were in good condition.

R5: In the first postoperative day, it is determined
that plate was broken through the empty screw hole
at the proximal. At the proximal, is observed that
the first screw next to the fracture line was broken
from neck. After the revision process, it is observed
that the plate has again broken through the same
line. It is observed that there is no deformation on
screws.

Discussion

The prevalence of femoral fractures in cats is
reported to be 20-25% (Piermattei, 2006). In
another study, it is mentioned that this ratio is
higher than 30% (Wallace, 2009). It is reported that,
especially falling down from height is a prevalent
etiologic factor causes fracture in cats (Jank et al.,
2010; Jank et al., 2007; Johnston et al., 1991). In our

study, fall from height (7 patients, 70%), traffic
accidents (2 patients, 20%), and an unknown
etiologic agent (1 patient, 10%) are the reasons of
the cases and these reasons are in accordance with
the literature.

Gender is an important risk factor for trauma.
More wandering and fighting cause tomcat has been
affected by trauma more than female cats. Falls,
bruises and burns were observed more frequently
on females. In addition, female animals are more
tended to live in a home environment (Sier and
Saglam, 2006). In our study, it is found that having 7
male and 3 female cats confirms the information in
the literature. It is reported that increased operation
time increases the risk of infection. Especially
shorter operation time means shorter duration of
anesthesia for the patient affected with severe
trauma. In this instance potential complications
related to anesthesia will be reduced (Piermattei et
al., 2006). In our study, we can emphasize that mini
titanium plates are more advantageous than
resorbable plates in terms of their short operating
time. Breakage of the resorbable screws during the
application or precise manipulations made to
prevent deterioration of screw head by screwdriver
cause to this advantage. Nowadays polymer
materials developed by ongoing scientific research.
These materials don't have inflammatory effects on
the organism and are biodegradable so it is not
necessary to perform a second surgical operation.
Research on new materials that are superior to
metals with these features are continuing. On the
one hand, it is unquestionably proved that polymers
are biodegradable in the live environment, on the
other hand it has been researched to find wider
application areas for the implants which have
insufficient mechanical properties for the load-
bearing bones (Aslanbey, 2002; Done et al., 1996;
Dursun, 2001; Simpson and Lewis, 2002). In order to
perform the same stability with titanium plates,
resorbable plates must be thicker than titanium
plates (Jank et al.,, 2010). In our study, 2.5 mm
resorbable plates and 2.0 mm mini titanium plates
sets were used with the thought that these
materials are approximately equivalent to each
other.

In a study, resorbable OTPS™ 2.0 mm plate and
1.5 mm titanium plate have subjected to tensile
tests and as a result, it is concluded that each of the
plates have same stability (Jank et al., 2007).
Considering the tensile tests, it can be concluded
that the Inion CPS 2.5 plate that we used in our
study has higher tensile strength than 1.5 mm
titanium plate. In a study done with the patients
who have a intraarticular or extra articular fracture,
mini titanium plates and screws (2 mm diameter and
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5, 7,9, 11, 13 and 15 mm length mini titanium
screws) have been applied to the patients. It was
determined that mini titanium plates and screws can
be used safely as an osteosynthesis material for the
treatment of intra-articular and extra articular
fractures of the cats and small dogs (Bilgili, 2002).
Osteosynthesis with a 2mm thick titanium
reconstruction plate was performed to a transverse
femur fracture in a cat that has been brought to our
clinic and it is observed that it has maintained its
strength during recuperation. It is reported that the
tensile strength of this 2 mm plate is 48.54 N
(Trimed ila¢ Medikal San. Tic. Ltd. Sti. 1998).
According to data sheet provided by the
manufacturer, the tensile strength of mini titanium
plate used in our study is 13.28N. Considering these
values, it is thought that the tensile strength on the
femur is approximately less than 48.54 N.

For a complete adaptation of the plate, one of
the points need to be considered during plant
application is the necessity to bend the plate
specially for bones like femur and humerus because
these bones don't have plain anatomic surface.
Without bending process, adaptation between
plate-bone and plate-screw disrupts and various
complications occur (Johnston et al., 1991; Mcduffee
et al.,, 1997). In this study, specially mini titanium
plates, they were easily taken shape appropriate for
femur surface. However, there are specially
produced water bath heaters to bend resorbable
plates. In order to give shape to resorbable plates,
plates have to wait for a specific time in sterile
water. It was observed that manipulations made
other than this have a great risk to break plate. It is
reported that the distance between fracture line and
the closest screw hole must be at least 4-5 mm or
equal to diameter of the screw used in application
(Piermattei et al., 2006). Similarly, in our study,
special mini titanium plates without holes in the
middle was ordered and the space between two
holes close to center was increased. In this way, it is
intended to put a specific distance the fracture line
and screws. However, it is not possible to make this
process on resorbable plates. It has been tried to
create appropriate distance by letting the center 2
holes of these standard production plates and the
application has been performed in this way.

In a study, it is reported that one empty screw
hole and two empty screw holes left on the fracture
line decreases the plate rigidity 35% and 60%,
respectively (Olmstead, 1991). In another study, it is
mentioned that drilling pilot holes on bones result in
30 to 40 percent decrease in the bending strength of
the bone. It has been reported that bone fractures
especially occur in these regions for this reason
because compressive force focus on this point

(Schmelzeisen et al., 1992). Therefore, in our study,
mini titanium plates produced without holes in the
middle section. However, it is observed that, plates
were broken from the closest screw hole to the
fracture line. In all cases, resorbableplates has
broken through the empty screw holes.

Conclusions

Consequently; even the increased chance of
success due to low loading level along the operation
regions and the positive effects of preventive
measures like bandage usage, it is unable to sustain
the stabilization at the diaphysis of femur where the
force has too much influence on it. Additionally it
was concluded that 2.0 mm mini titanium plate and
2.5 mm resorbable plates for the treatment of mid-
diaphyseal femur fractures in cats are not clinically
beneficial because of their high price and
requirement of special tools for implementation.
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Diyarbakir ilinde Sokak Képeklerinde Goriilen Mide Bagirsak Helmintleri**

Duygu Neval SAYIN iPEK'", Akin KOCHAN?
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Ozet: Bu ¢alisma Nisan 2011- Mart 2012 tarihleri arasinda Diyarbakir ilinde sokak kopeklerinde mide bagirsak
helmintlerinin prevalansini belirlemek igin 104 kopek Uzerinde yirutilmastir. Diski 6rnekleri Diyarbakir Biyiksehir
Belediyesi Hayvan Bakimevi ve Rehabilitasyon Merkezi’'nde bulunan koépeklerinin rektumundan toplanmistir. Laboratuara
getirilen diski 6rnekleri dnce makroskobik olarak muayene edilmis daha sonra Fulloborn yiizdirme ve Benedek ¢oktiirme
yontemi ile helmint yumurtalari yoniinden incelenmistir. Diski baki sonuglarina gére 104 képegin 34’linlin (%32.7) cesitli
helmint tirleri ile enfekte oldugu tespit edilmistir. Enfeksiyondan sorumlu parazitlerin sirasiyla; Toxocara canis (%15.3),
Ancylostomacaninum (%8.6), Toxascaris leonina (%4.8), Taenia spp. (%3.8), Dipylidium caninum (%2.8), Alaria spp. (%1.9)
oldugu gorilmistir. Disi kopeklerde enfeksiyon orani %32.8 erkeklerde ise %32.5 olarak belirlenmistir. Mide bagirsak
helmintleri ile enfeksiyon oraninin yasa gore dagilimi incelendiginde en ylksek enfeksiyon orani 3-6 yas araligindakilerde
(%38.6) gorulmustir. Bunu 0.5-3 (%32.1) ve 7-9 (%11.1) yas araliklarindakiler izlemistir. Sonug olarak; Diyarbakir illindeki
sokak kopeklerinin insan saghgini tehlikeye sokabilecek helmintlerle enfekte oldugu ortaya konmus ve bu tehlikeye karsi
onlem alinmasi gerektigi kanisina variimistir.

Anahtar Kelimeler: Képek, Mide Bagirsak Helmintleri, Diyarbakir.

Gastrointestinal Helminths of Stray Dogs in Diyarbakir Province

Abstract: This study was carried out on 104 dogs between April 2011 and March 2012 to determine the prevalence of
gastrointestinal helminths in street dogs in Diyarbakir province. Stool specimens were collected from the rectum of dogs
found in Diyarbakir Municipality Animal Care and Rehabilitation Center.Firstly, stool specimens were examined
macroscopically and then Fulloborn flotation and Benedek sedimentation methods were used to identify helminth eggs.
According to the fecal examination results, it was determined that 34 out of 104 dogs (32.7%) were infected with various
gastrointestinal helminth species. The parasites species observed in stray dogs were Toxocara canis (%15.3),
Ancylostomacaninum (%8.6), Toxascaris leonina (%4.8), Taenia spp. (%3.8), Dipylidium caninum (%2.8), Alaria spp. (%1.9).
The rate of infection determined in female dogs was 32.8% and in males it was 32.5%. When the distribution of
gastrointestinal helminth infection by age was examined, the highest infection rate was observed in the age range of 3-6
years (38.6%), followed by 0.5-3 (32.1%) and 7-9 (11.1%) age groups. As a result, stray dogs in the province of Diyarbakir
were proved to be infected with helminths which have zoonotic character and it is necessary to take precautions against
these infections.

Keywords: Dog, Gastrointestinal helminths, Diyarbakir.

Giris

insan ve diger hayvanlarla yakin iliski icinde
olan kopeklerden insanlara ve hayvanlara, tani ve
tedavisi yapilmadigi takdirde bulasma riski olan
60’'tan fazla zoonoz enfeksiyon mevcuttur. Bu
hastaliklar arasinda 6nemli bir yeri oldugu bilinen
paraziter enfeksiyonlar, 6zellikle helmintler, hayvan
ve halk saghg acgisindan ciddi bir risk olusturmakla
birlikte ekonomik 6neme de sahiptir (Cruz-Reyes,
1994; Fuentes ve ark., 1981; Soulsby, 1986).
Ulkemizde yapilan galismalarda kdpeklerde yaklasik
40 helmint tdrandn varligr bildirilmistir (Aypak ve
ark., 2012; Doganay, 1992; Tinar ve ark., 1989;
Umur ve Arslan, 1998). Bu parazitlerden koépeklerin
sindirim sistemlerinde parazitlenen Echinoccocus
spp. Toxacara cati, Toxacara canis, Anclystoma spp.
gibi parazitler zoonotik karakterde olup halk

saghgini  tehdit eden en O©nemli parazitler
arasindadir (Schmid ve Robents, 1989; Soulsby,
1986). Bunlardan Echinococcus granulosus’un
neden oldugu kistik echinococcoisis halk saghgini
tehdit ettigi kadar kasaplik hayvanlarin meydana
getirdigi saghk problemleri dolayisiyla ekonomik
kayiplara neden olmaktadir (Macpherson ve ark.,
2000; Meslin, 1995). Tiirkiye’de yapilan galismalar
sonucunda kopeklerde sestodlardan Dipylidium,
Joyeuxiella, Taenia, Mesocestoides, Echinococcus ve
Dipyllobothrium, nematodlardan ise Toxocara,
Toxascaris, Ancylostoma, Uncinaria, Spirocerca,
Trichuris, Capillaria, Angiostrongylus, Strongylodies
Alaria  gibi mide-bagirsak  helmint tirlerine
rastlandigi bildirilmistir (Atas ve ark., 1997; Aycicek
ve ark., 1997; Balkaya ve Avcioglu, 2011; Gugli ve
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Aydenizdz, 1995; Saygl ve ark., 1990; Umur ve
Arslan, 1998; Yildirim ve ark., 2007).

Ulkemizde kopeklerin tasidigi mide bagirsak
helmintlerinin yayihs oranlari ile ilgili degisik
yorelerde birgcok calisma yapilmistir. Yapilan bu
calismalarda digki bakilarina gore kodpeklerdeki
helmint enfeksiyonlarinin yayilig oranlarinin %28.4-
86.9 oldugu bildiriimektedir (Cergi, 1992; Girler ve
ark., 2015; Yaman ve ark., 2006). Dinyanin degisik
yerlerinde yapilan ¢alismalarda diski bakilarina gore
kopeklerdeki helmint enfeksiyonlarinin  yayilis
oranlarinin ise %3.5-91.4 oldugu kaydedilmistir
(Davoust ve ark., 2008; Lee ve ark., 2010; Mahmuda
ve ark., 2012; Mekbib ve ark., 2013; Muhairwa ve
ark., 2008; Samuel ve ark., 2001; Overgaauw, 1997).

Bu calisma ile Diyarbakir illindeki sokak
kopeklerinde bulunan gastrointestinal helmint
enfeksiyonlarina sebep olan tirler ve yayginlik
oranlarinin belirlenmesi amaglanmistir.

Materyal ve Metot

Bu c¢alisma Tirkiye'nin  gliney dogusunda
bulunan Diyarbakir illinde Nisan 2011- Mart 2012
tarihleri arasinda ydratalmistir. Calisma siresince
haftada bir gin Diyarbakir Belediyesi Hayvan
Bakimevi ve Rehabilitasyon Merkezine gidilerek
merkeze yeni getirilen toplam 104 adet sokak
képeginin rektumundan diski érnekleri alinmis ve
diski kaplarina konulup yas ve cinsiyet ile ilgili
protokolleri tutulmustur. Laboratuara getirilen digki
ornekleri 6nce makroskobik olarak sestod halkalari
yoniinden muayene edilmis, daha sonra Fulloborn

yuzdiirme ve Benedek ¢oktirme yontemi ile
helmint yumurtalari yoninden incelenmistir. Tespit
edilen yumurtalarin soy ve tiir ayrimlari morfolojik
karakterlerine gore ilgili litaratirler 1siginda
yapilmistir (Soulsby, 1986). Yaslar ve cinsiyetlerin
prevlanslari arasindaki istatiksel iligki chi-square
testi ile belirlenmistir.

Bulgular

Diski baki sonuglarina gore 104 képegin %32.7
(34/104) cesitli helmint turleri ile enfekte oldugu
tespit edilmistir. Enfekte diskilarda 3’ nematod,
2’si cestod ve 1’i trematod olmak Uizere 6 tir
helmint yumurtasi tespit edilmistir. Enfeksiyondan
sorumlu parazitlerin sirasiyla; Toxocara canis
(%15.3), Ancylostoma caninum (%8.6), Toxascaris
leonina (%4.8), Taenia spp. (%3.8), Dipylidium
caninum (%2.8), Alaria spp. (%1.9) oldugu
goriulmustir (Tablo 1). Disi kopeklerde enfeksiyon
orani  %32.8 erkeklerde ise %32.5 olarak
belirlenmistir (P>0.05). Mide bagirsak helmintleri ile
enfeksiyon oraninin yasa gore dagilimi
incelendiginde en ylksek enfeksiyon orani 3-6 yas
araligindakilerde (%38.6) gorulmistiir, bunu 0.5-3
(%32.1) ve 7-9 (%11.1) yas araliklari izlemistir
(P>0.05) (Tablo 2). Tablo 3’te mide bagirsak
helmintleri enfekte kopeklerde tek tiirle ve miks
enfkesiyon durumlari gosterilmistir. Buna gore tek
tir ile enfeksiyon orani %85.3 iken 2 tirle
enfeksiyon orani %14.7 olarak tespit edilmistir.

Tablo 1. Diyarbakir ilinde sokak kdpeklerindeki sindirim sistemi helmintlerinin cinsiyetlere gére dagilimi.

Enfekte Kopek

Helmint tiirleri

Taenia

Cinsiyet N Sayr % T. canis A.caninum spp D. caninum Alaria spp. T. leonina
Disi 64 21 328 8 (%12.5) 6 (%9.4) 2 (%3.1) 2 (%3.1) 1(%1.5) 5 (%7.8)
Erkek 40 13 325 8 (%17.5) 3 (%7.5) 2 (%5) 1(%2.5) 1(%2.5)
Toplam 104 34 32.7 16(%15.3) 9(%8.6) 4(%3.8) 3(%2.8) 2(%1.9) 5(%4.8)
Tablo 2. Diyarbakir ilinde sokak képeklerindeki sindirim sistemi helmintlerinin yaglara gore dagilimi.
Yas N Enfekte Képek Helmint tirleri
Sayr % T. canis A.caninum Taenia spp. D. caninum Alaria spp. T. leonina
0.5-3 56 18 32.14 10(%17.8) 5 (%8.9) 1(%1.8) 3 (%5.3) 2 (%3.6) 1(%1.8)
3-6 39 15 38.46 6 (%15.4) 3(%7.7) 3(%7.7) 4 (%10.2)
6-9 9 1 111 1(%11.1)
Toplam 104 34 32.7 16(%15.3) 9(%8.6) 4(%3.8) 3(%2.8) 5(%4.8)
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Tablo 3. Sokak kopeklerinde tespit edilen sindirim
sistemi  helmintlerinin tek ve miks enfeksiyon
durumlarina goére dagilimi.

Helmint Tiirleri Enfekte kopek Enfeksiyon

sayisl orani
T. canis 14 % 41.2
A.caninum 7 %20.6
Taenia spp. 3 %8.8
T. leonina 5 %14.7
Taenia spp., D. 1 %2.9
caninum
Alaria spp., D. caninum 1 %2.9
T. canis, A. caninum 1 %2.9
D. Caninum, A. 1 %2.9
Caninum
Alaria spp. , T.canis 1 %2.9

Tartisma ve Sonug

Kopeklerin sindirim sisteminde paraziter hayat
stren helmintlerin birgcogu hem insan sagligini hem
de hayvan saghgini yakindan ilgilendirmektedir.
Bundan dolayi bu hastaliklara iliskin teshis, tedavi ve
kontrol 6nlemleri alinmadigi takdirde gerek sokak
kopekleri gerekse sahipli kopekler halk ve hayvan
saghgl icin ciddi bir tehlike olusturmaktadir.
Tirkiye’de kopeklerde mide bagirsak helmintlerinin
yayilis orani Ankara’da %58.3-%87, Van’da %60,
Aydin’da %41, Kars'ta Afyonkarahisar'da %46,
Konya’da %19.9-37.7, Eskisehir'de %33.6,
Samsun’da  %28.4, Kayseri'de %19.4 olarak
bildirilmistir (Aydeniz6z,1997; Cergi, 1992; Gigli ve
Aydenizodz, 1995; Isik ve ark., 2014; Gdlrler ve ark.,
2015; Kozan ve ark., 2007; Orhun ve Ayaz, 2006;
Umur ve Arslan, 1998; Unlii ve Eren 2007; Yildirim
ve ark., 2007). Diyarbakir ili sokak kopeklerinde
mide bagirsak helmint enfeksiyonlarina %32.7
oraninda rastlanmistir. Bu oran Tirkiye’de yapilan
bircok calismadan dusilik, bazilarindan ise yiksek
bulunmustur. Bolgede tespit edilen enfeksiyon
oraninin (ilkemizde yapilan ¢alismalarinin ¢ogundan
diisik ¢cikmasinin muhtemel nedeninin Diyarbakir ve
yoresinde mezbahalarin kontrol altinda olmasi ve il
blinyesinde hizmet veren hayvan bakimevi ve
rehabilitasyon merkezinin bulunmasi oldugunu
duslinmekteyiz. Diyarbakir illinde sokak
kopeklerinde halk sagligi ve hayvan sagligi acisindan
onemli olan 6 (Toxocara canis, Ancylostoma
caninum, Toxascaris leonina, Taenia  spp.,
Dipylidium caninum, Alaria spp.) tir helmint tespit
edilmistir.

Turkiye’de yapilan arastirmalarda kdpeklerde
goriilen helmint tirlerinin yayginhg bdlgeye ve
teshis metoduna gore degisiklik gbstermekle birlikte
diski bakilarina gbére en yaygin tirlerin T.leonina,
T.canis, kancah kurtlar, Taenia spp. ve D.caninum

oldugu bildirilmistir (Kozan ve ark., 2007; Umur ve
Arslan, 1998; Orhun ve Ayaz, 2006; Yildirim ve ark.,
2007). Bu galismada en yaygin olarak ayni tirlere
rastlanmis olmasi nedeniyle diger calismalarla
uyumlu bulunmustur.

insanlarda Visceral Larva Migransa sebep olan
T.canis Diyarbakir'da ki sokak kopeklerinde en ¢ok
rastlanan tdr olarak belirlenmistir. Bu c¢alismada
belirlenen yayginlik orani (%15.3) Aydin’da (%20),
Afyonkarahisar'da (%36.2), Hatay ‘da (%33.3),
Eskisehirde  (%47.8), Erzurum’da  (%20.3) ve
istanbul’da  (%28) bildirilen oranlardan diisiik;
Van’da (%13.9), Ankara’da (%0.54) ve Kayseri'de
(%4.2) bildirilen oranlardan ise yiiksek oldugu tespit
edilmistir (Baklaya ve Avcioglu, 2011; Doganay,
1992; Kozan ve ark., 2007; Orhun ve Ayaz, 2006;
Oncel, 2004; Unli ve Eren, 2007; Yaman ve ark.,
2006; Yildirim ve ark., 2007). insanlarda Kutanéz
Larva Migrans neden olan Kancali kurtlar zoonotik
oneme sahip olan diger bir parazittir. Calismamizda
tespit ettigimiz kancall kurt tiri Ancylostoma
caninum enfekte kopeklerin %8.6 tespit edilmistir.
Bu tire Konya'da %0.8ve %0.3, Kayseri'de %1.1,
Hatay’da %16.66 ve Van'da %8.7 oraninda
rastlandigi bildirilmistir (Isik ve ark., 2014; Orhun ve
Ayaz, 2006; Yaman ve ark., 2006; Yildirim ve ark.,
2007). Yayihs oranlarindaki bu degiskenligin cografi
ve iklim kosullardan kaynaklanabilecegi
gorislindeyiz.

Bu calismada T.leonina enfekte kopeklerin 5
tanesinde (%4.8) tespit edilmistir. Ulkemizde cesitli
illerde yapilan ¢alismalarda %1- 60.9 oraninda
T.leonina tespit edildigi bildirilmistir (Balkaya ve
Avcioglu, 2011; Doganay, 1992; Kozan ve ark., 2007;
Orhun ve Ayaz, 2006; Unlii ve Eren, 2007; Yildirim
ve ark., 2007) Bizim c¢alisma sonuglarimizin
Turkiye’de yapilan galismalarin ¢ogundan dusik
oldugu gorilmustar. Zoonoz helmint
enfeksiyonlarindan Taeniidae ailesinde yer alan
Echinococcus granulosus’un neden oldugu Kkistik
echinococcoisis halk saghgini tehdit ettigi kadar
kasaplik hayvanlarin meydana getirdigi saghk
problemleri dolayisiyla ekonomik kayiplara neden
olmaktadir. Taenia spp. yumurtalarinin tiir ve cins
dizeyinde ayrimlari pratikte mimkin olmadigi icin
tespit edilen Taenia spp. yumurtalarini halk ve
hayvan saghgi agisindan risk olarak kabul etmek
gerekmektedir. Taenia spp. yumurtalarina diski
bakilarina gére Aydin’da (Unlii ve Eren, 2007) %7.5,
Afyonkarahisar’'da (Kozan ve ark., 2007) %2.9,
Eskisehirde (Kozan ve ark.,, 2007) %23.9,
Erzurum’da (Baklaya ve Avcioglu, 2011) %2.9,
Van’da (Orhun ve Ayaz, 2006.) %14.8, istanbul’da
(Oncel, 2004) %4 ve Kayseri'de (Yildirnm ve ark.,

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2017; Cilt: 6, Sayi: 2 135



Harran Univ Vet Fak Derg, 2017; 6 (2): 133-137

Arastirma Makalesi

2007) %2.8 oraninda rastlandigi bildirilmistir.
Diyarbakir ~ sokak kopeklerinde Taenia spp.
yumurtalari Tirkiye’de yapilan galismalarin ¢oguna
benzer oranda (%3.8) tespit edilmistir. Tespit edilen
bu yumurtalarin E. granulosus olma olasilig
nedeniyle halk saglig agisindan risk
olusturmaktadir.

Calismamizda zoonotik karakterli ve képeklerin
helmintlerinden biri olan D. caninum’a %2.8
oraninda rastlanmistir. Diyarbakir sokak
kopeklerinin bu tiirle enfeksiyon orani Eskisehir'de
(%4.3), Hatay'da (%12.5), Van'da (%3.5) ve
istanbul’'da  (%6.4) bildirilen  enfeksiyon
oranlarindan dusik (Kozan ve ark., 2007; Orhun ve
Ayaz, 2006; Oncel, 2004; Yaman ve ark., 2006),
Kayseri'de (%2.8) ve Afyonkarahisar'da (%2.9)
bildirilen oranlara benzer oldugu gorilmustar.
(Kozan ve ark., 2007; Yidirrm ve ark., 2007).
Turkiye'de Alaria spp.’e Erzurum’da (Balkaya ve
Avcioglu, 2011) %2.9 ve Kars’'ta (Umur, 1998) %5
oraninda rastlandig bildirilmistir. Calismamizda iki
kopekte (%1.9) Alaria spp.’e yumurtasi tespit
edilmistir ve Tirkiye’de bildirilen oranlardan distk
oranda oldugu goérulmistir. Kopeklerde tek tar
helmint enfeksiyon oranlarinin miks enfeksiyon
oranlarindan daha vyiksek oldugu bildirilmistir.
Bununla birlikte tGlkemizde farkl bélgelerde yapilan
¢alismalarda kopeklerde miks enfeksiyonlarda tek
bir kopekte 6 degisik helmint tlrinin gorildigu
kaydedilmistir (Aydenizoz, 1997; Doganay, 1992).
Bu calismada ise miks enfeksiyonlarda sadece iki
tire rastlanirken tek tir ile enfeksiyon orani %85.3,
iki tlrle enfeksiyon orani %14.7olarak tespit
edilmistir. Caismamizda Konya, Aydin ve Ankara’da
yapilan cgalismalar ile benzer sekilde disi ve erkek
képeklerde enfeksiyonun goriilme oranlari arasinda
istatiksel olarak anlam bulunmamistir (Isik ve ark.,
2014, Unli ve Eren, 2007; Orhun ve Ayaz, 2006).
Unlii ve Eren (2007) Aydin’da yaptiklari calismada 1
yasin altindaki kopeklerde, Yildirm ve ark. (2007)
Kayseri'de yaptiklari ¢alismada 0.5-3 yas arasindaki
kdpeklerde enfeksiyon oranlarinin daha vyiiksek
oldugunu bildirmislerdir. Bizim ¢alismamizda ise
0.5-3 ve 3-6 yaslarda enfeksiyon oranlari benzerken
6-9 yas araligindaki hayvanlarda enfeksiyon oranin
genclere gore distik oldugu tespit edilmistir.

Sonu¢ olarak Diyarbakir ilindeki sokak
kopeklerinin insan saghgini tehlikeye sokabilecek
helmintlerle enfekte oldugu tespit edilmistir. Bu
baglamda gerek sehir merkezlerinde gerek kirsalda
yasayan sokak kopekleri ile ilgili kontrol tedbirlerinin
arttinlmasi  ile  zoonoz enfeksiyon  riskinin
azaltabilecegi kanisina variimistir.
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Oklu Kirpilerde Bébreklerin Bilgisayarli Tomografi ile incelenmesi
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Ozet: Yapilan literatiir taramalarinda; oklu kirpilerin bobrekleri lzerinde, iki ve li¢ boyutlu goriintileme ile yapilan bir
arastirma bulunmadigi tespit edilmistir. Bu arastirma, oklu kirpilerde ilk kez; bilgisayarli tomografik goriintiler kullanilarak,
bobreklerin detayl anatomisini elde etmek igin planlanmistir. Calisma, 5 erkek ve 5 disi olmak lzere toplam 10 eriskin oklu
kirpi Gzerinde yapilmistir. Multidetektor bilgisayarli tomografi (MDCT) cihazindan saglanan gorintiler, (¢ boyutlu (3D)
modelleme yazihmi (VITAL, Vitrea 2, HP XW6400 Workstation, ABD) ile, bobreklerin 3D modelinin olusturulmasi igin
kullanilmistir. Bébreklerin en, boy ve kalinliklari ile merkezlerinin columnavertebralis’e olan uzakliklari 8lgtilmistir.Olgim
degerleri, tablo halinde sunulmustur. Veriler istatistiksel olarak analiz edilmistir. Bir erkek ve bir disi iki materyal harig,
bitliin hayvanlarda, sag bdbrek élgiimleri sol bébrekten daha yiiksek olarak saptanmistir. istatistiksel analiz sonuglarina
gore; hacim, genislik ve kalinlik degerlerinde, anlamli bir istatistiksel fark bulundugu gorilmustir. Arastirmanin; oklu
kirpilerde ilk kez yapilmis olmasi sebebiyle, hem anatomi alanindaki incelemelere, hem de ileride yapilacak benzer
alanlardaki calismalara kaynak teskil edebilmesi bakimindan anlamli oldugu disinilmektedir.

Anahtar Kelimeler:Oklu kirpi, Bébrek, U¢ boyutlu gériintii, Bilgisayarli tomografi.

Investigation of Kidneys with Computerized Tomography in the Porcupines

Abstract: It has been found that there is no study done witht wo and three dimension alimaging related to kidneys of the
porcupines in the literature review. This research was the first time in the porcupines; Using computed tomographic
images, to obtain a detailed anatomy of the kidneys. A total of 10 adult porcupines, including 5 males and 5 females, were
used in this study. Investigation was conducted to reveal biometric measurements in kidneys of the porcupines using three-
dimensional (3D) reconstruction using multi-detector computerized tomography (MDCT) images compared to kidneys
genders. The images obtained from MDCT were stacked and over laid to reconstruct the 3D model of the kidneys using 3D
modeling software (VITAL, Vitrea 2, HP XW6400 Workstation, USA). The width, height and thickness of the kidneys and the
distances of the centers to the collumnavertebralis were measured. The measured values were presented in tabular form.
Measurements kidneys were calculated and statistically analyzed. The data were analyzed statistically. In allanimals except
one male and one female, right kidney measurements wer ehigher than in the left kidney. According to statistical analysis
results; there was a significant statistical difference in volume, width and thickness values. Due to the fact that there search
was made for the first time in the porcupines; it is thought to be meaningful in terms of beingable to be a source for both
anatomical studies and studies in similar areas to be made in the future.

Keywords: Porcupine, Kidney, Three-Dimensionalimage, Computedtomography.

Giris

Oklu kirpilerin de icerisinde bulundugu
Rodentia’lar memelilerin yaridan fazlasini
barindiran en genis tlr olarak bilinmektedir.
Ulkemizde az sayida bulunan oklu kirpiler,

anatomik vyapisi, boyle az bulunan ve koruma
altindaki bir tur olan oklu kirpilerde detayli
incelemeye muhtactir.

Bilgisayarli tomografi metodu, hayvana zarar

Rodentia’larin kiicik bir grubudur (Atalar ve ark.,
2003a; Atalar ve ark., 2003b ). Oklu kirpiler tzerinde
sinirll sayida anatomik calismalar bulunmaktadir
(Atalar ve ark., 2003a; Atalar ve ark., 2003b; Atalar
ve ark., 2004; Atalar ve Ceribasi, 2006; Atalar ve
Yilmaz 2004a). Bu hayvanlarda bobreklerle ilgili ise,
sadece bir damar galismasi tespit edilmistir (Atalar
ve Yilmaz, 2004b). Vicut sistemleri icerisinde gok
onemli bir yeri olan bosaltim organlarinin basinda
bobrekler yer almaktadir. Dolayisiyla bu organlarin

verilmeden, en dogru ve en siratlisekilde teshise
gidilebilmesi agisindan 6nemli ve glvenilir bir yol
olarak gorulmektedir. Bobreklerin  bilgisayarli
tomografi goriintlleri; bu bolgedeki patolojik
durumlarin  belirlenmesinde, anatomik yapinin
dogru tespitinde ve ayrica anatomi egitiminde
onemlidir (Eken ve Gezici, 2002; Regedon ve ark.
1991; Smalwood ve George, 1993). Gilnimizde
bilgisayarll tomografi (BT) goruntuleri, beseri
hekimlikte oldugu gibi veteriner hekimlikte de sik¢a
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kullanilmaktadir (Kara ve ark., 2004; Onar ve ark.,
2002).

Bu arastirmanin; hem gere¢ ve yOntem
acisindan, hem de bu konudaki ilk bulgulari ortaya
koymasi bakimindan, mevcut literatir bilgilerine
onemli katkilar saglayacagi distinilmektedir.

Materyal ve Metot

Arastirma igin, 5 disi ve 5 erkek olmak lzere
toplam 10 yetiskin oklu kirpi kullanildi. Materyaller,
xylazine (3 cc, i.m.,Rompun ©, Bayer) ve ketaminin
(1.5 cc, i.m., Ketalar ®, Eczacibasi) kombinasyonu ile
genel anesteziye alindi. Sirt Ustl pozisyonda,
Toshiba Aquilion 64 kesit BT cihazina yatirilan
kopeklerin, multi detektor bilgisayarh tomografi
(MDCT) goruntdleri alindi. Bu goriintiler; kVp 120,
mAs 150-200 ve 0.5 mm paralel kesit kalinligi ve 0.5
mm rekonstriiksiyon araliginda olup, ¢ap FOV (30
cm) ve aralik degeri 1-1.5 arasinda idi. Calismada
dozaj parametreleri ve tarama, standart protokoller
cercevesinde yapildi (Kalra ark., 2004; Prokop,
2003).

Materyallerin bébreklerinden yuksek
¢ozlndrlikla MDCT goriintuleri elde edildi. Eksenel

gorintileri DICOM formatinda stoklandi. Sonuglar
calisma merkezine (VITAL, Vitrea 2, HP XW6400 is
istasyonu, ABD) iletildi. Gériintiiler arastirma alani
icinde degerlendirildikten sonra, bulgular
kaydedildi. ilk olarak iki boyutlu (2D) gériintiilerden
ilgili kisimlar secildi (Sekil 1). Daha sonra da ug
boyutlu (3D) modellemeler yapildi.

Bobreklerin UG¢ boyutlu (3D) modellemesi
olusturulduktan  sonra, biometrik &lcimlerin
istatiksel analizi %5 gilven araliginda vyapildi
(P<0.05). istatistiksel analiz, SPSS 21.0 Windows
bilgisayar paketli yazilm ile gergeklestirildi.
Verilerdeki ortalama ve standart sapma degerleri
Mann Whitney U testi ile tespit edildi. Nomina
Anatomica Veterinaria terminolojide esas kabul
edildi (General Assambly of the World Association
of Veterinary Anatomists, 2012).

Bulgular

Bobrekler, bilgisayarli tomografi gérintilerinin
transversal kesitlerinde, oncelikle iki boyutlu (2D)
olarak tespit edilmistir (Sekil 1). Daha sonra
bobreklerin G¢ boyutlu (3D) olarak modellenmesi
yapilmistir (Sekil 2).

Sekil 1. Sirt Ustl pozisyon, transversal kesitte iki
boyutlu (2D) gorintileme. Oklar: sag ve sol
bobrekler.

Bobreklerde; exrtemitas cranialis ve extremitas
caudalis arasi mesafe uzunluk (U), margolateralis ve
margomedialis arasi  mesafe genislik (G),
faciesdorsalis ve faciesventralis arasi mesafe ise
kalinhk (K) olarak belirlenmistir (Sekil 2). Ayrica
hilusrenalis ile columnavertebralis arasi mesafe (RC)
ve bobrek hacimleri (H) élgimleri yapiimis, bulunan
bitin deger ortalamalari ve standart sapmalari

Sekil 2. Oklu kirpi bébrek, sol dorsolateral (g
boyutlu (3D) gorinti- modelleme. U: uzunluk,
K: kalinhk, G: genislik.

tablo haline getirilmistir. Bobrek 6lgimleri: P< 0.05
ve SD (+ mm) olarak verilmistir (Tablo 1). Her iki
bobrekte, her iki cinsiyet arasindaki ylzdelik
farklarda erkek ve disi bobrekleri kiyaslamasinda;
gerek sag ve gerekse sol bobrekte en biyik fark,
hacimde gobze c¢arpmaktadir. Sonra sirasiyla sag
bobreklerde kalnlik, sol bobreklerde ise genislik
fark ylzdelerinin daha yiksek ciktigi gozlenmistir.
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Calsilan butiin oklu kirpilerde sag bobrek, her
zaman sol bdbrekten daha o6nde olarak tespit
edilmistir. Bir erkek ve bir disi materyal harig¢ bitin
deneklerde, sag bobrek olglimleri sol bobrekten
daha vylksek g¢ikmistir (Tablo 1). Bir erkek
materyalde; sol bobrek uzunluk, genislik, kalinlik ve
hacim oranlari (56,79 X 31,24 X 22,75 X 23,18); sag
bobrek uzunluk, genislik, kalinhk ve hacim

oranlarina (55,68 X 30,71 X 21,30 X 20,71) Gstlnluk
saglamistir. Bir disi materyalde ise; sol bdbrek
uzunluk, genislik, kalinlik ve hacim oranlari (52,61 X
26,94 X 21,52X 18,25); sag bébrek uzunluk, genislik,
kahnlk ve hacim oranlarina (51,84 X 25,43 X 19,29 X
15,71) goére daha vyiksek degerlerde tespit
edilmistir. incelenen hayvanlarda, bdbreklerde
ektopi veya rotasyon durumlari gézlenmemistir.

Tablo 1. Oklu kirpilerinde bilgisayarli tomografi ile bébrek élcimleri ortalama degerleri (mm-cm3). RC: Hilusrenalis ve

columnavertebralis arasi mesafe.

Disi (n:5) Erkek (n:5) Fark(%)
Sag SD (1) Sol D (%) Sag SD (1) Sol SD () Sag Sol
Uzunluk 53,88 4,03 50,16 3,8 58,97 3,94 54,01 3,25 9,45 7,68
Geniglik 27,79 2,82 23,46 2,11 33,06 2,68 29,35 2,08 18,96 25,11
Kalinhk 22,7 2,01 20,82 2,05 29,71 2,53 25,58 1,92 30,88 22,86
RC 45,04 3,61 42,12 3,06 49,01 3,72 46,55 3,65 8,81 10,52
Hacim 20,18 3,22 15,73 2,78 32,96 3,02 25,02 2,06 63,33 59,06

Biyometrik 6lciimlerde, gerek erkek ve gerekse
disilerde, sol bobregin columnavertabralis’e daha
yakin oldugu saptanmistir. Bobrek merkezlerinin
columnavertebralis’e olan uzakliklari ortalama
degerleri ve standart sapmalari ile birlikte Tablo
1’de ifade edilmistir. Ayni tabloda erkeklerde sag ve
sol  bobrek  merkezlerinin, disilere  oranla
columnavertebralis’e daha uzak mesafede oldugu
da goriilmektedir. Standart sapma degerleri ve diger
Olcimu yapilan parametrelerde, cinsiyetler arasinda
uyumlu bir degiskenlik tespit edilmistir. Bununla
beraber istatistiksel analizlerde anlaml farklilik;
hacim, genislik ve kalinlik degerlerinde
goriilmektedir.

Tartisma ve Sonug

Genel literartiir bilgileri; sag bobregin her
zaman sol bobrekten daha o©Onde oldugunu,
bobrekler arasinda tam bir simetri bulunmadigini ve
sol bobregin columnavertabralise daha yakin
oldugunu bildirmektedir (Dursun, 2006; Eken ve
ark., 2009; Glodny ve ark., 2009). Oklu kirpilerden
elde ettigimiz bulgularda bu verileri
desteklemektedir. Dursun (2006) evcil hayvanlarda;
her zaman, sag bébregin daha 6nde bulundugu ve
sol bébrekten daha biyik oldugunu bildirmektedir.
Eken ve ark. (2009) cinsiyet ayrimi yapmaksizin, sag
bobrekten elde edilen o&lgimlerin  ve yizde
farklarinin,  c¢alisilan  bitin  tavsanlarda, sol
bobrekten daha yiliksek oldugunu belirtmektedir.
Bazi arastirmacilar insanlarda, nadiren sol bébregin
sag bobrekten daha vyiksek o6lcim degerleri
taslyabildigini, bunun da patolojik bir durum
olmadigini vurgulamaktadir (Glodny ve ark., 2009).
Oklu kirpilerde yapmis oldugumuz bu galismada

hem cinsiyet hem de sag ve sol bobrek olgiimleri
degerlendirilmistir. Sonuglarimiza gore, erkeklerde
disilere oranla ve sag bobreklerde sol bobreklere
kiyasla, daha yiksek élgiimler elde edilmistir. Ancak
bir erkek ve bir disi denekte; insanlarda olagelen
sekilde, sol bébrek verilerinin sag bébrek verilerine
oranla daha Ustln oldugu saptanmistir.

insanlarda nadiren gériilen bdbrek rotasyon
anomalilerinin, gerek erkek ve gerekse kadinlarda,
hem sag hemde sol bobrekte olabildigi ifade
edilmistir (Glodny ve ark., 2009). Bu tiir anomalilere
kedi ve kopeklerde de rastlanildigi bildirilmistir
(Kaufmann ve ark., 1987). Oklu kirpiler tzerinde
yaptigimiz  bu arastirmada; bobrek rotasyon
anomalisi tespit edilmemistir. Eken ve ark. (2009)
tavsanlardan elde ettikleri i¢ boyutlu gorintilerin
gercege en yakin  modellemeler oldugunu
bildirmektedir.  Ayni  arastirmacilar, yaptiklar
Olglimler ile neredeyse aslina ¢ok yakin yapay
bobrekler yapilabilecegini belirtmektedirler. Yapmis
oldugumuz calismada bu arastirmacilari destekler
sekilde; oklu kirpilerinde de, gercegine cok yakin
yapay boébrek modellemesini saglayacak bulgular
elde ettigimiz  kanaatindeyiz.  Multidetektor
bilgisayarl tomografi cihazi ile elde edilen iki ve Ug
boyutlu goérintiler ile yapilan olglimlerin giliven kat
sayisi ¢cok yuksek olarak kabul edilmektedir (Aldur,
2005; Janoff ve ark., 2004; Turkvatan ve ark., 2009).
Arastirma sonuglarimizdan elde ettigimiz olgimler
ile standart sapma degerleri, ayni hassasiyet
dereceleri ile bu kural destekler mahiyettedir.

Bobrekler,  bosaltim  sistemi ile ilgili
hastaliklarda sikg¢a sorunlar yasanan organlardir. Bu
organlar ile ilgili teshis, tedavi ve patolojik vakalarda
dogru ¢6zlim igin ilk adim; organin anatomisinin her
yoniyle en dogru sekilde bilinmesi olacaktir (Janoff
ve ark., 2004). Arastirmamizda Uzerinde her zaman
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¢alisma imkani bulunamayan oklu kirpilerin bobrek
anatomisinin her yoniyle; hem iki ve ¢ boyutlu
gorintuleri, hemde olgiimlerinin ilk kez ve gliven
derecesi yiiksek olarak ortaya konulmasi anlamlidir.
Dolayisiyla bu arasgtirmanin, alaninda ilk rapor
olmasinin yani sira, ileride yapilacak ¢alismalara ve
veteriner hekimlik egitimine katki saglamasi
bakimindan da 6nem arz ettigi disliniilmektedir.
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Abstract: In this study the protective effect of kefir against liver tissue damage at experimental Type 2 Diabetes Mellitus
(T2DM) and Nonalcoholic Fatty Liver Disease (NAFLD) was investigated. A total of 30 Wistar albino rabbit female rats were
used. Rats were divided into 5 groups each group had 6 animals. Any application was done to control group animals. A
single dose of 80 mg / kg intraperitoneal Streptozotocin was given to the animals to form T2DM, and a high fat rat was fed
to the animals throughout the experiment to generate NAFLD. The animals in the experimental group were fed high fat rat
diet, high fat rat diet + 30 ml / kg kefir (oral gavage), high fat rat diet + Streptozotocin 80 mg / kg intraperitoneal (IP), high
fat rat diet + 30 ml / kg kefir Oral gavage) + Streptozotocin 80 mg / kg (IP). A decrease in blood glucose levels was observed
with the addition of kefir compared to the T2DM group. Also increased serum AST, ALT, total protein, cholesterol,
triglyceride levels were decreased by the addition of kefir in the T2DM and NAFLD groups. Histopathological findings also
support biochemical results. In the liver of kefir-added group, close to normal histological structure was observed. As a
result, it was concluded that consumption of kefir beverage would be beneficial against T2DM and NAFLD, which cause
serious damage to the liver.

Keywords:Liver, Kefir, Nonalcolic fatty liver disease, Type 2 diabetes mellitus.

Deneysel Diabetes Mellitus ve Nonalkolik Karaciger Yaglanmasi Olugsturulan Ratlarda Kefirin

Koruyucu Etkilerinin Arastiriimasi

Ozet: Bu calismada kefirin deneysel olarak olusturulan Tip 2 Diabetes Mellitus (T2DM) ve Nonalkolik Karaciger
Yaglanmasinda (NAFLD) karaciger dokusunda olusan hasara karsi koruyucu etkileri arastirildi.Toplam 30 adet Wistar albino
irki disi rat kullanildi. Ratlar her grupta 6 adet olmak tizere 5 gruba ayrildi. Kontrol grubu hayvanlara herhangi bir uygulama
yapilmadi. T2DM olusturmak amaciyla hayvanlara tek doz 80 mg/kg intraperiteonal Streptozotocin, NAFLD olusturmak igin
de hayvanlara yuksek yagh rat yemi deneme boyunca verildi. Deneme grubundaki hayvanlara sirasiyla yiksek yagh rat yemi,
yiiksek yagli rat yemi+30 ml/kg kefir (oral gavaj), yiiksek yagh rat yemi+Streptozotocin 80 mg/kg intraperiteonal (iP), yiiksek
yagl rat yemi+30 ml/kg kefir (oral gavaj)+ Streptozotocin 80 mg/kg (iP) verildi. T2DM olusturulan gruba kiyasla kan glikoz
dizeylerinde kefir eklenmesi ile digme goézlendi. Ayrica T2DM ve NAFLD grubunda serumda artan AST, ALT, total protein,
kolesterol, trigliserit degerlerinin kefir eklenmesi ile azaldigl gbzlendi. Histopatolojik bulgular da biyokimyasal sonuglari
desteklemektedir. Kefir eklenen grubun karacigerlerinde normale yakin histolojik yapi gozlendi. Sonug olarak karaciger
dokusunda ciddi hasarlara neden olan T2DM ve NAFLD ye karsi kefir iceceginin tiiketilmesinin yararli olacagi kanisina varild.
Anahtar Kelimeler:Karaciger, Kefir, Nonalkolik karaciger yaglanmasi, Tip 2 diabetes mellitus.

Introduction

Diabetes mellitus is a disease with acute and
chronic complications (Powers, 2005). Of course,
the most serious health problems result in chronic
degenerative complications (Kahn et al.,, 2005).
These complications include atherosclerosis,
microangiopathy, nephropathy and neuropathy
(Brownlee, 2001; Vlassara et al., 1984; Yabe-
Nishimura, 1998), and pancreatic necrotic
degenerative changes in the liver (Mir and Darzi,
2009; Sagkan Oztiirk et al., 2015). Lipoidozis in the

liver due to alcohol or non-alcohol can be detected.
Liver fatigue is considered as a disease in itself. If
liver lipoidozis has done without alcohol it named as
“Non-alcoholic fatty liver disease (NAFLD)”. This
histopathological findings are similar to alcoholic
liver disease. NAFLD itself includes some subgroups.
First non-alcoholic fatty liver (NAFL) (hepatic
steatosis is seen withoutinflammation) and second
non-alcoholic steatohepatitis (NASH) (because of
hepatic steatosis is associated with hepatic
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inflammation, histologically undistinguishable from
alcoholic steatohepatitis) (Bellentani, 2010; Shet et
al.,, 1997; Sonsuz, 2007). Kefir, a natural probiotic
beverage, is a fermented dairy product of Caucasian
origin (Korolev, 1988; Kubo et al., 1992, Zubillaga et
al., 2001). Many benefit effects of kefir such as anti-
inflammatory  (Ozsoy, 2016), antibacterial,
antitumoral, immunological (Furukawa et al., 1990),
antioxidant and antifungal (Hoolihan, 2001),
cholesterol lowering (Matsuu et al., 2003) and anti-
apoptotic (Mumford, 2007) effects had been
reported previously.

The aim of this study was to investigate the
protective effects of kefir against hepatocellular
injury in experimentally generated T2DM and
NAFLD. This study also was proposed tocontribute
to both public health and animal health by ensuring
that not only veterinarians but also human
physicians can access the results of the study.

Materials and Methods

For this study, approval was obtained from
Mustafa Kemal University Animal Experiments Local
Ethics Committee with decision no. 2015 / 10-7.

In the study a total of 30, 4-5 months age
Wistar albino female rats were used. Rats were
divided into 5 groups. One control (C), four
experimental group those consisted of 6 rats.
Animals were weighed and recorded at the
beginning and end of the study. At the end of the
experiment, body weight and body weight gains
were determined. The animals were kept in plastic
cages.The kefir was prepared by adding 3% of kefir
seed and sterilized at 30 ° C for 24 hours. During the
five-week trial, the control group received standard
commercial rat diet and all groups received drinking
water ad libitum. All experimental groups were fed
pellet containing 35% vegetable oil (canola oil) to

Table 1. The initial and final body weights of groups.

form NAFLD. Group 1 received high fat rat diet,
Group 2 received high fat rat diet + 30 ml / kg kefir
(oral gavage, fresh, daily), Group 3 received high fat
rat diet + Streptozotocin 80 mg / kg
intraperitoneally (IP), Group 4 received high fat rat
diet + 30 ml / kg kefir (oral gavage, fresh, daily) +
Streptozotocin 80 mg / kg (IP).

Blood glucose was checked with blood sugar
test strips (Accu-chek sensor of Roche Diagnostics,
Germany). At the end of the study blood samples
were taken from 30 animal into EDTA tubes. AST,
ALT, total protein, cholesterol, triglyceride assays
were performed in a special laboratory with an
autoanalyzer after the blood was centrifuged at
3000 rpm for 5 minutes. For histopathological
examination, animals were euthanized by
decapitation method under anesthesia. Liver tissue
samples were removed and fixed in 10% buffered
formalin, followed by tissue patching according to
routine methods. Sections taken at 5 um thickness
were stained with Hematoxylin Eosin (H & E) (Luna,
1968). Microphotographs were taken after
examination under light microscope. One way
ANOVA with SPSS program was used in the
statistical analysis of the study (Dawson, 2001).

Results

The body weights of the groups fed with high
fat dietwere found to be higher than the controls
(summarized in Table 1). The highest glucose level
was found as 281.68 mg / dl in the third group (only
T2DM). In Group 4 (T2DM+Kefir), this level was
decreased to 237.20 mg / dl. In the control and first
and second experimental groups, the sugar level
was found within the physiological limits. Increased
serum AST, ALT, total cholesterol, and triglyceride
values in the T2DM and NAFLD groups decreased
with the addition of kefir (summarized in Table 2).

Control 1.Group 2.Group 3.Group 4.Group P

BW initial (g) 236,68%4,49 232,5213,64 236,8716,67 235,516,220 234,52+2,87 0,98
BW Final (g) 246,5415,03 253,2445,43 264,67+7,84 266,2415,55 259,28+2,85 0,103
No significant difterinceaman groups.
Table 2. Blood glucose and biochemical blood parameters in groups.

Control 1.Group 2.Group 3.Group 4.Group P
Glucose mg/dl 111,29+4,96b 121,04+4,59b 107,3343,16b 272,98+11,492 257,204,322 0,000
Total protein mg/dl 57,6410,82 59,57+1,26 59,36+1,43 59,60+0,59 60,29+1,93 0,68
Triglyceride mg/dI 68,4612,02¢ 83,703,432 65,6613,18°¢ 91,80+3,61° 74,55+4,76b¢ 0,000
Cholesterol mg/dl 32,51+1,43b 35,05+1,292b 34,37+1,11b 38,62+1,55°2 33,53+1,05b 0,03
AST IU/I 60,11+2,07 63,58+1,88 61,39+1,01 66,6311,24 61,73+1,62 0,07
ALT 1U/I 41,12+2,40 46,09+1,62 42,03%1,27 47,73+2,36 43,08+0,99 0,08

a,b,c: Means within a row followed by the different superscripts differ significantly (p<0.001).

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2017; Cilt: 6, Sayi: 2 143



Harran Univ Vet Fak Derg, 2017; 6 (2): 142-146

Arastirma Makalesi

Macroscopically, there was no pathological
change in the liver color and consistency of the

histological appearance similar to the control group
(Figures 2C and 2D).

control group animals. Especially, the liver of NAFLD
group was more yellowish in color and the
consistency was crispy and greasy. T2DM and kefir
groups showed a decrease in oily appearance
compared to group 2. Normal histological structure
was observed in the liver tissues of the control
group (Figure 1). In the T2DM group, passive
hyperemia of the liver, prominence in Kupffer cells,
degenerative changes in hepatocytes, and few fat
vacuoles were observed (Figure 2A). In the liver of
NAFLD group, it was observed that thefat vacuoles
in hepatocytes were more diffuse and larger than
the T2DM group. Also similarly, degenerative
changes in hepatocytes, and increased in the
number of Kupffer cells was occured (Figure 2B).
When compared with liver tissues in the T2DM
group and the NAFLD group, kefir groups showed
less degenerative changes in liver hepatocytes and
less favorable vacuolization and showed normal

.

e D) PR RN AU S A AL (H RN
Figure 1. Control group; normal histological architecture
of liver, H & E X10.

Y i, J d . ,
Figure 2. A) T2DM group; degenerative changes with fat vacuoles at hepatocytes, H & E X40. B) NAFLD group; degenerative
changes with large fat vacuoles at hepatocytes, H & E X40. C) T2DM+Kefir group; some degenerative hepatpcytes and few
fat vacuoles, H & E X40. D) NAFLD+Kefir group; seems nearly control group, H & E X40.
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Discussion and Conclusion

The weight gain in the trial groups was an
expected situation when previous studies
(Akbarzadeh et al. 2007; isbilen et al., 2007) were
considered. The antioxidant, hepatoprotective
(Hoolihan, 2001; Ozsoy, 2016), cholesterol lowering
(Matsuu et al., 2003; St-Onge et al., 2000) effects of
kefir again was proven by decreased serum AST,
ALT, total cholesterol, and triglyceride levels in kefir
added groups of our study. Bunar et al (2014)
reported that with kefir administration in diabetic
rats a significant reduce in blood glucose. But in our
study the high blood glucose level in the T2DM
group was not as impressed as we expected in the
kefir group. Diabetes mellitus with acute and
chronic complications and degenerative changes in
the liver responsible for metabolism and excretion
have been reported in previous studies (Sagkan
Oztiirk et al. 2015; Mir and Darzi, 2009). In diabetic
liver degenerative changes in hepatocytes
(Benjamin et al. 2006; Mir and Darzi, 2009), severe
lipidesin and vacuolization in bile dutepitelyum
(Charles, 2006) can be seen. Degeneration and fat
vacuoles in hepatocytes were observed as similar
histopathological changes in the study.There are
also recent studies on non-alcoholic liver fat
deposition. According to histopathological findings,
microvesicular lipoidosis / macroveicular lipoidosis /
mixed type lipoidosis can be found in many places
(Sonsuz, 2007). Similarly, in the study, fat vacuoles
were observed in the experimental NAFLD group’s
livers.

In conclusion in this study we observed that
with kefir administration the lowest liver damage
was observed.This situation was proven by blood
sera parameters and histopathologically. Also there
was a slight decrease of blood glucose with kefir
administration in T2DM group. May be this
protective effect can be improved by increasing the
amount of kefir. We think that consumption of kefir
is increasing day by day as people with addition of
new innovation to the study that explains the
antioxidant immunological, antitumoral and
cholesterol-lowering effects of kefir.
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Effects of Vitamin and Trace Element Supplementation on Weight Gain and

Health of Calves Fed Raw or Pasteurized Waste Milk
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Abstract: The aim of the presented study is to investigate the effects of vitamin-mineral supplement on weight gain and
health of dairy calves fed raw or pasteurized milk. The study was conducted on 40 calves from two different herds. Ten
calves from herd A, received raw milk and 7.5 g of supplement twice daily (15g/calf/day) for 60 days (AM group); 10 other
calves did not receive any supplement and were fed raw milk for 60 days (AC group).Ten calves from herd B (BM group),
received 7.5 g of supplement twice daily (15g/calf/day) for 60 days mixed with pasteurized milk (72°C for 15 s). Calves in BC
group (n:10) did not receive any supplement and calves in this group were fed with pasteurized milk for 60 days. Body
weight of all calves were measured just after birth and on day 60 of the study when calves were weaned. Birth weights
(kg+SEM) of groups AM, AC and BM, BC were 34.6+1.59, 34.6+1.68 and 36.4+2.51, 36.8+1.40 respectively. Weaning weights
(kg+SEM) of groups AM, AC and BM, BC were 68.2+2.15, 65.9+1.89 and 81.5+3.21, 72.8+2.38 respectively. ADG (g+SEM) of
groups AM, AC and BM, BC were calculated as 560+35, 522+25 and 76830, 60019 respectively. ADG and weaning weight
of AM and AC was similar; however, ADG and weaning weight of BM was significantly higher (P<0.05) than ADG and
weaning weight of BC. In conclusion, vitamin and trace element supplementation has beneficial effects on weight gain and
health of dairy calves fed pasteurized waste milk.

Keywords: Calf, waste milk, Pasteurization, Vitamin - mineral supplement.

Pastérize veya Cig Siit ile Beslenen Buzagilarda Vitamin Mineral Takviyesinin Agirlik Artisi ve Saghk

Uzerindeki Etkilerinin Arastiriimasi

Ozet: Calismanin amaci, vitamin-mineral ikamesinin, ¢ig siit veya flas pastorize siit ile beslenen buzagilarda agirlik artisi ve
genel saglik durumu Uzerindeki etkilerinin arastirilmasidir. Calismada iki farkli isletmeye ait 40 buzag kullanilmigtir. A
isletmesinde, 10 buzagiya glinde iki kez ¢ig siit ile birlikte 7,5 g. (15g/buzagi/giin) sut ikamesi yapilmis (AM grubu), diger 10
buzagiya ikame yapilmamis ve 60 giin boyunca ¢ig siit ile beslenmislerdir (AC grubu). B isletmesinde, 10 buzagiya gtinde iki
kez pastorize stt (72°C' de 15sn) ile karistirilmis sekilde 7,5 g. (15g/buzagi/glin) sit ikamesi yapiimis (BM grubu), diger 10
buzagiya ikame yapilmamig ve 60 giin boyunca pastorize sit ile beslenmislerdir (AC grubu). Buzagilarin canli agirhgi dogumu
takiben ve sutten kesildikleri galismanin 60. giniinde olglilmistir. AM, AC ve AM, BC gruplarinda dogum agirlklar
(kg+SEM) sirasi ile 34,6+1,59, 34,6+1,68 ve 36,4+2,51, 36,8+1,40 olarak &lgulmustir. Sutten kesim agirliklari (kg+tSEM) AM,
AC ve BM, BC gruplarinda sirasi ile 68,2+2,15, 65,9+1,89 ve 81,543,211, 72,8+2,38 olarak belirlenmistir. Glinlik Canh Agirlik
Artisi (GCAA) (gr+SEM), AM, AC ve BM, BC gruplarinda sirasi ile 560435, 522425 ve 76830, 600+19 olarak hesaplanmistir.
AM ve AC gruplarinda GCAA benzer olmasina karsin, BM grubunda GCAA ve sitten kesim agirligi BC grubuna gore yiiksek
(P<0.05) bulunmustur. Sonug olarak, vitamin ve iz mineral ikamesinin pastérize atik sit ile beslenen buzagilarda canli agirlik
artigi ve saglik Gzerine olumlu etkileri oldugu belirlenmistir.

Anahtar Kelimeler: Buzagi, Atik siit, Pastdrizasyon, Vitamin-mineral ikamesi.

Introduction

Un-saleable milk in dairy herds that consists of
colostral milk, milk from cows suffering mastitis, or
those that receive drugs; is required to be discarded
and is collectively called Waste Milk (WM). Waste
milk is used as a cheap alternative to saleable milk
for feeding calves in dairy herds. However, bacterial
counts in WM is usually higher when compared to
saleable milk (Moore et al., 2009). Due to the risk of
herd-level, infectious diseases such as tuberculosis
(Radostits et al., 2007) and enzootic bovine leucosis
(Baumgartener et al., 1976), pasteurization of milk

fed to calves is strictly recommended. Along with
that, risk of salmonellosis (Edrington et al., 2012)
and mycoplasmal pneumonia (Butler et al., 2000) is
higher in calves that are fed non-pasteurized waste
milk. Feeding pasteurized WM to calves is more
cost-effective when compared to milk replacers due
to increased daily weight gain, lower morbidity, and
lower mortality rates in calves (Godden et al.,
2005). The effects of pasteurization, especially on
colostrum quality in means of immunoglobulin (lg)
concentrations, have been widely studied (Donahue
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et al.,, 2012; Godden et al., 2003). However, the
effects of pasteurization on milk vitamin and trace
mineral content and the possible relation of these
with calf health is not clearly elucidated. A meta-
analysis conducted on the effects of pasteurization
on milk vitamins demonstrated that vitamin B12
and E levels in milk decrease after pasteurization
(Macdonald et al.,, 2011). In another study
conducted on human milk, pasteurization
decreased vitamin C and ascorbic acid levels by 20%
and 16%, respectively (Molté Puigmarti et al.,
2011). Similarly in a study conducted in calves fed
pasteurized whole milk, calves were found to be
vitamin D and E deficient (Blakely et al., 2016).
Trace element content of milk could also be
influenced with pasteurization. A slight decrease in
copper and iron levels occurs after pasteurization
(Zurera-Cosano et al., 1994).

As mentioned above, pasteurization is very
important for controlling infectious diseases among
calves in dairy herds. On the other hand, the
pasteurization process has negative effects on
vitamin and, to a lesser degree, trace mineral
content of milk fed to calves. Thus the aim of the
present study is to investigate the effects of a
commercial milk supplement containing vitamins A,
B1, B2, B6, B12, C, D, E, K and trace elements Cu,
Co, Mn, Zn, Fe and Se, on weight gain and basic
health status of dairy calves fed either pasteurized
WM or raw saleable milk. Milk supplement used in
the study had been chosen based on the vitamins it
contains as negative effects of pasteurization are
mainly reported on vitamin B, C, D and E.

Materials and Methods

The study was conducted in two different
herds during the same time period. Herds were
selected based on their calf feeding practices; in
herd A, calves were fed raw saleable milk while
calves in herd B were fed pasteurized waste milk.
The distance between the two farms is about 30
kilometers, so climatic conditions between locations
were similar during the study period. All calves used
in the study were Holstein-Fresian. Serum gamma-
glutamyl transpeptidase (GGT) and total protein
(TP) levels were routinely measured in every calf
24-36 hours after birth to determine transfer of
passive immunity in both herds. Thus we selected
only female calves with serum GGT levels higher
than 800 IU/L and serum TP levels higher than
6g/dL for the study. Calves from both herds were
housed in individual hutches. Calves from herd A
were randomly assigned to two groups. Calves in
AM group (n=10) received raw non-pasteurized
saleable milk and 7.5 g of commercial milk

supplement (MS) (Milkshake®, Mervue Lab.,
Ireland) containing Vitamins A (600,000 1U/kg), B1
(660 mg/kg), B2 (1520 mg/kg), B6 (160 mg/kg), B12
(1200 mg/kg), C (20,000 mg/kg), D3 (120,000
IU/kg), E (5300 mg/kg), K (66 mg/kg), and trace
elements Cu (1000 mg/kg), Co (99 mg/kg), Mn
(1300mg/kg), Zn (2600 mg/kg), Fe (2000 mg/kg),
and Se (35 mg/kg) (Tablel) twice a day for 60 days
(15g/calf/day). Calves in AC group (n=10) did not
receive any treatment and were fed with raw non-
pasteurized saleable milk for 60 days. Calves from
herd B were randomly assigned into two groups,
Group BM (n=10) received 7.5g of MS twice a day
(totally 15g/calf/day) for 60 days mixed with flash
pasteurized (72°C for 15 seconds) waste milk and
Group BC (n=10) did not receive any treatment and
calves in this group were fed with flash pasteurized
waste milk for 60 days. Feeding regimes were same
for the both herds; all calves received two liters of
high quality colostrum (BRIX>21%) in the first 2, 12
and 24 hours after birth. In the second and third
day, calves were fed 2.5 liters of second or third
milking colostrum twice a day. From days 3 to 10,
calves received 2.5 liters of waste or saleable milk,
depending on herd, twice a day. From days 10 to
49, daily milk intake of calves was 3 liters twice a
day and from day 49 to 60 once a day. All calves
were weaned on day 60. Water and calf starter was
offered ad libitum to calves from both herds. For ad
libitum calf starter intake, calves were offered
approximately 500 to 600 g of starter in the first
month and 1 kg of starter in the second month of
life. The calf starter containing barley grain (10%),
sunflower meal (11%), oat bran (25%), molasses
(4.5%), corn (32%), soybean (5%), soybean meal
(10%) yeast supplement (0.04%) and DCP (2%) was
same in both herds. Forages were not offered to
both groups till weaning. Body weight of all calves
was measured after birth and on day 60 of the
study when calves were weaned. Average daily
weight gain (ADG) of calves was calculated by
dividing the difference between birth and weaning
weights by 60. Feces of all calves was monitored
daily and animals with enteritis were recorded and
treated. Daily body temperature measurement of
all calves was standard protocol in both herds.
Animals with body temperatures higher than 39.7
°C and harsh sounds detected during lung
auscultation were accepted as pneumonic. The
number of pneumonia treatments in all groups was
also recorded. In case of high body temperature
and harsh lung sounds 14 days after the first
treatment the animal was again recorded as
suffering pneumonia. Treatment protocols for
pneumonia and enteritis were the same for herd A
and B. Statistical analysis of birth weight, ADG and

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2017; Cilt: 6, Sayi: 2 148


http://www.sciencedirect.com/science/article/pii/S0308814610006539
http://www.sciencedirect.com/science/article/pii/S095671351200535X#bib155
https://www.google.com.tr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&uact=8&ved=0ahUKEwi9ko2a2LTSAhWJK8AKHdQMDX4QFgg6MAU&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FGamma-glutamyl_transpeptidase&usg=AFQjCNGzy7-2YIpp_UhDky-839QcZGWDHg&sig2=qwU_GOj40TcvN-9ZzUcO5A&bvm=bv.148441817,d.ZGg
https://www.google.com.tr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&uact=8&ved=0ahUKEwi9ko2a2LTSAhWJK8AKHdQMDX4QFgg6MAU&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FGamma-glutamyl_transpeptidase&usg=AFQjCNGzy7-2YIpp_UhDky-839QcZGWDHg&sig2=qwU_GOj40TcvN-9ZzUcO5A&bvm=bv.148441817,d.ZGg

Harran Univ Vet Fak Derg, 2017; 6 (2): 147-151

Arastirma Makalesi

weaning weight were performed using Sigma Plot
12 software (Systat Software Inc., USA). A
normality test was performed using Shapiro-Wilk
test and the data were found to be normally
distributed. GGT and TP levels of all four groups
were compared by using one-way ANOVA. Birth
weight, ADG and weaning weight of groups from
the same herd were compared using Student's t-
test and P < 0.05 was considered significant.

Results

All calves survived during 60 days study period.
Mean GGT (IU/L£SEM) levels of groups AM, AC, BM
and BC were 1082+102, 1106%72, 1048199 and
1065%74 respectively; and TP (g/dL+SEM) levels of
groups AM, AC, BM and BC were 6.3110.08,
6.3310.06, 6.35+0.05 and 6.41+0.07 respectively.
There was not significant difference between GGT
and TP values between study groups. Birth weights

(kg+SEM) were 34.6+1.59 and 34.6+1.68 for groups
AM and AC and 36.4+2.51 and 36.8+1.40 for groups
BM and BC respectively. Birth weight did not differ
between AM-AC and BM-BC groups (Table2).
Weaning weights (kg+SEM) for groups AM, AC and
BM, BC were 68.2+2.15, 65.9+1.89 and 81.5+3.21,
72.8+2.38, respectively. ADG (g+SEM) for groups
AM, AC and BM, BC was 560+35, 522+25 and
768130, 600+19 respectively. ADG and weaning
weight of AM and AC was similar; however, ADG
and weaning weight of BM was significantly (P <
0.05) higher than ADG of BC. Weaning weights and
ADG were similar between AM-AC groups, however
weaning weight and ADG was significantly higher (P
< 0.05) in BM group (weaning weight: 81.5+3.21 kg;
ADG: 786+30 g) when compared to BC group
(weaning weight: 72.8+2.38 kg ADG: 600+19 g)
(Table-2). Number of enteritis and pneumonia
treatments for groups AM, AC, BM and BC were 6,
5 6, 11 and 3, 3 , 5, 7 respectively.

Table 1. Composition of additives per kilogram in the commercial milk supplement used in the study.

Vitamin C (Ascorbic acid) E300 20000 mg
Vitamin E (a tocopherol) 5300 mg
Vitamin A E672 600000 U
Vitamin D3 E671 120000 IU
Vitamin B1 (Thiamine) 660 mg
Vitamin B2 (Riboflavin) 1520 mg
Vitamin B6 (Pyridoxine Hydrochloride) 160 mg
Vitamin B12 (Cyanocobalamin) 1200 mg
Vitamin K 66 mg
Nicotinic acid 320 mg
Pantothenic acid 1200 mg
Folic acid 32 mg
Biotin 6000 pg
Copper 1000 mg
lodine 300 mg
Cobalt 99 mg
Manganese 1300 mg
Zinc 2600 mg
Iron 2000 mg
Selenium 35mg
Table 2. Weight parameters of calves from the four groups of the study.
AM AC P BM BC P
Mean Birth Weight (kg+SEM) 34.6%1.59 34.6+1.68 n.s 36.4+2.51 36.8+1.40 n.s
Mean Weaning Weight (kg * SEM) 68.2+2.15 65.9+1.89 n.s 81.5+3.21 72.8+2.38 P<0.05
Average Daily Weight Gain (g+SEM) 560+35 522425 n.s 768+30 600+19 P<0.05

Discussion

The health of newborn calves depends on
proper transfer of immunoglobulin (Ig) from dam by
colostrum, which is called passive transfer of

immunity (PTl). Serum Ig levels are the gold
standard in detecting PTI, but costs, the time
consumed, and the need for an experienced
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laboratory limit the use of serum immunoglobulin
levels. More practical methods for assessing PTI
indirectly, such as calves serum TP and GGT 24 to 48
hours after birth are demonstrated to correlate
with serum Ig (Parish et al., 1997; Tyler et al., 1996).
All 40 calves survived the 60-day study period; this
result is probably associated with the selection
criteria of calves based on high serum TP and GGT
levels.

Lower treatment counts in the BM group fed
with supplemented pasteurized WM is in
accordance with Krueger et al. (2016), who
reported beneficial health effects of vitamin E and
D3 supplementation in calves fed with pasteurized
whole milk. Lower treatment counts in BM group
could be associated with positive effects of vitamin
and mineral supplementation on immune status of
calves in that group. As, Teixeira et al. (2014)
reported greater blood neutrophil function in trace
mineral supplemented WM-fed calves. Besides that,
Holstein calves supplemented with vitamin E had
higher lymphocyte stimulation indices and viral
replication of bovine infectious rhinotracheitis virus
was inhibited in tissue cultures of vitamin E
supplemented calves (Reddy et al., 1986). Similarly,
Zinn et al. (1987) reported that vitamin B
supplementation lowered morbidity in
supplemented calves. Pronounced difference in
treatment numbers between groups in herd B could
be related to negative effects of pasteurization on
milk vitamin and trace minerals, as such difference
was not observed in herd A in which calves were fed
with non-pasteurized saleable milk.

Birth weights did not differ between groups in
the same herd. Similarly, weaning weight and ADG
of AM and AC groups did not differ. Birth weights of
calves in herd A were about 2 kilograms lower when
compared to herd B. This could be related to semen
selection criteria of herd A in favor of calving ease.
Weaning weight and ADG of BM group were
significantly higher when compared to BC group.
This finding could be associated with positive
effects of supplementation on treatment counts
and possibly immunity of calves in BM group.
Parallel to our results, Wood et al. (2016) compared
the effects of vitamin supplementation in calves fed
low or high level pasteurized whole milk and
challenged with E.coli LPS, and detected higher ADG
in vitamin supplemented calves during LPS
challenge. On the other hand, Dehghan Banadaky et
al. (2015) also compared the effects of vitamin
supplementation in E.coli lipopolysaccharide (LPS)
challenged calves in the first 15 days of life and did
not detect any difference between weight gains.
The difference between the two studies is the age
of the animals, as indicated by Dehghan Banadaky

et al. (2015), fetal depots of vitamin and trace
mineral could be sufficient for a short period after
birth. A significant difference between ADG in BM
and BC group detected in this study could be
related to positive effects of vitamin and trace
mineral supplementation on health status as the
number of treatments between groups was
significant. However, although not significant,
higher ADG and weaning weight of AM group when
compared to AC could indicate that mechanisms
other that immune status could influence the
effects of  vitamin and  trace mineral
supplementation on weight gain.

Conclusion

In conclusion, the aim of the presented study
was to compare the effects of vitamin and trace
mineral supplementation in calves fed pasteurized
or non-pasteurized milk. Higher treatment count
and lower weight gain in calves fed non-
supplemented pasteurized WM indicate that
vitamin and trace mineral supplementation of
pasteurized WM is beneficial in means of health
and weight gain in calves. Studies conducted with a
higher population in the same herd and evaluating
blood vitamin and trace mineral levels would be
beneficial for clearly elucidation of the effects of
supplementation in calves.

Acknowledgements

The author declare not any conflict of interest.
Study was presented in 16th International
Conference on Production Diseases in Farm Animals
(ICPD), Wageningen; Netherlands, 20-23 June 2016.

References

Baumgartener L, Olson C, Onuma M, 1976: Effect of
pasteurization and heat treatment on bovine
leukemia virus. J Am Vet Med Assoc, 169, 1189-
1191.

Blakely L, Kweh M, Poindexter M, Stuart RL, Nelson CD,
2016: Effects of supplementing pasteurized waste
milk with vitamins A, D and E on fat-soluble vitamin
status, growth, and health of calves. J Anim Sci, 94,
628-629.

Butler JA, Sickles SA, Johanns CJ, Rosenbusch RF, 2000:
Pasteurization of discard mycoplasma mastitic milk
used to feed calves: thermal effects on various
mycoplasma. J Dairy Sci, 83, 2285-2288.

Dehghan Banadaky M, Krueger LA, Stabel JR, Beitz DC,
2015: Effects of complete vitamin and mineral
supplementation in full potential all-milk diets on
growth and health of Holstein bull calves. lowa State
University Animal Industry Report: AS 661, ASL
R2968.

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2017; Cilt: 6, Sayi: 2 150


javascript:void(0);

Harran Univ Vet Fak Derg, 2017; 6 (2): 147-151

Arastirma Makalesi

Donahue M, Godden SM, Bey R, Wells S, Oakes JM,
Sreevatsan S, Stabel J, Fetrow J, 2012: Heat
treatment of colostrum on commercial dairy farms
decreases colostrum microbial counts while
maintaining colostrum immunoglobulin G
concentrations. J Dairy Sci, 95, 2697-2702.

Edrington TS, Dowd SE, Farrow RF, Hagevoort GR,
Callaway TR, Anderson RC, Nisbet DJ, 2012:
Development of colonic microflora as assessed by
pyrosequencing in dairy calves fed waste milk. J
Dairy Sci, 95, 4519-4525.

Godden SM, Smith S, Feirtag JM, Green LR, Wells SJ,
Fetrow JP, 2003: Effect of on-farm commercial batch
pasteurization of colostrum on colostrum and serum
immunoglobulin concentrations in dairy calves. J
Dairy Sci, 86, 1503-1512.

Godden SM, Fetrow JP, Feirtag JM, Greenand LR, Wells SJ,
2005: Economic analysis of feeding pasteurized
nonsaleable milk versus conventional milk replacer
to dairy calves. J Am Vet Med Assoc, 226,1547-1554.

Krueger LA, Reinhardt TA, Beitz DC, Stuart RL, Stabel JR,
2016: Effects of fractionated colostrum replacer and
vitamins A, D, and E on haptoglobin and clinical
health in neonatal Holstein calves challenged with
Mycobacterium avium ssp. paratuberculosis. J Dairy
Sci, 99, 2884-2895.

Macdonald LE, Brett J, Kelton D, Majowicz SE, Snedeker K,
Sargeant JM, 2011: A systematic review and meta-
analysis of the effects of pasteurization on milk
vitamins, and evidence for raw milk consumption
and other health-related outcomes. J Food Prot, 74,
1814-1832.

Molté-Puigmarti C, Permanyer M, Castellote Al, Lopez-
Sabater MC, 2011:Effects of pasteurisation and high-
pressure processing on vitamin C, tocopherols and
fatty acids in mature human milk. Food Chem, 124,
697-702.

Moore DA, Taylor J, Hartman ML, Sischo WM, 2009:
Quality assessments of waste milk at a calf ranch. J
Dairy Sci, 92, 3503-3509.

Parish SM, Tyler JW, Besser TE, Gay CC, Krytenberg D,
1997: Prediction of serum IgG concentration in
Holstein calves using serum gamma glutamyl
transferase activity. J Vet Intern Med,11, 344-347.

Radostits OM., Gay CC, Hinchcliff KW, Constable PD,
2007: Tuberculosis. In “Veterinary Medicine: A
textbook of the diseases of cattle, horses, sheep,
pigs and goats, 10t edition”, Ed; Radostits OM, Gay
CC, Hinchcliff KW and Constable PD, Saunders Ltd,
London, UK.

Reddy PG, Morrill JL, Minocha HC, Morrill MB, Dayton AD,
Frey RA, 1986: Effect of supplemental vitamin E on
the immune system of calves 1,2. J Dairy Sci, 69,
164-171.

Teixeira AG, Lima FS, Bicalho ML, Kussler A, Lima SF,
Felippe MJ, Bicalho RC, 2014: Effect of an injectable
trace mineral supplement containing selenium,
copper, zinc, and manganese on immunity, health,
and growth of dairy calves. J Dairy Sci, 97, 4216-
4226.

Tyler JW, Hancock DD, Parish SM, Rea DE, Besser TE,
Sanders SG, Wilson LK, 1996: Evaluation of 3 assays
for failure of passive transfer in calves. J Vet Intern
Med, 10, 304-307.

Wood D, Krueger LA, Dehghan Banadaky M, Stabel JR,
Engstrom MA, Beitz DC, Blome R, 2016: Effects of
mineral and vitamin supplementation to pasteurized
whole milk diets on growth and health of
preruminant Holstein bull calves. J Anim Sci, 94, 709-
710.

Zurera-Cosano G, Moreno-Rojas R, Amaro-Lopez M, 1994:
Effect of processing on contents and relationships of
mineral elements of milk. Food Chem, 51, 75-78.

*Corresponding Author: Zafer MECITOGLU

Uludag University, Faculty of Veterinery Medicine,
Department of Internal Medicine, Bursa, Turkey.

e-mail: zmecitoglu@uludag.edu.tr

Harran Universitesi Veteriner Fakiiltesi Dergisi, 2017; Cilt: 6, Sayi: 2 151


http://www.sciencedirect.com/science/article/pii/S0022030212002378
http://www.sciencedirect.com/science/article/pii/S0022030212002378
http://www.sciencedirect.com/science/article/pii/S0022030212002378
http://www.sciencedirect.com/science/article/pii/S0022030212002378
http://www.sciencedirect.com/science/article/pii/S0022030212002378
http://www.sciencedirect.com/science/article/pii/S0022030212002378
http://www.sciencedirect.com/science/article/pii/S0022030212002378
http://www.sciencedirect.com/science/journal/00220302/95/5
http://www.sciencedirect.com/science/article/pii/S0022030212004419
http://www.sciencedirect.com/science/article/pii/S0022030212004419
http://www.sciencedirect.com/science/article/pii/S0022030212004419
http://www.sciencedirect.com/science/article/pii/S0022030212004419
http://www.sciencedirect.com/science/article/pii/S0022030212004419
http://www.sciencedirect.com/science/article/pii/S0022030212004419
http://www.sciencedirect.com/science/article/pii/S0022030203737369
http://www.sciencedirect.com/science/article/pii/S0022030203737369
http://www.sciencedirect.com/science/article/pii/S0022030203737369
http://www.sciencedirect.com/science/article/pii/S0022030203737369
http://www.sciencedirect.com/science/journal/00220302/86/4
http://www.sciencedirect.com/science/article/pii/S002203021600076X
http://www.sciencedirect.com/science/article/pii/S002203021600076X
http://www.sciencedirect.com/science/article/pii/S002203021600076X
http://www.sciencedirect.com/science/journal/00220302/99/4
https://www.ncbi.nlm.nih.gov/pubmed/?term=Macdonald%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=22054181
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brett%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22054181
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelton%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22054181
https://www.ncbi.nlm.nih.gov/pubmed/?term=Majowicz%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=22054181
https://www.ncbi.nlm.nih.gov/pubmed/?term=Snedeker%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22054181
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sargeant%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=22054181
http://www.sciencedirect.com/science/article/pii/S0308814610006539
http://www.sciencedirect.com/science/article/pii/S0308814610006539
http://www.sciencedirect.com/science/article/pii/S0308814610006539
http://www.sciencedirect.com/science/article/pii/S0308814610006539
http://www.sciencedirect.com/science/article/pii/S0308814610006539
http://www.sciencedirect.com/science/journal/03088146
http://www.sciencedirect.com/science/journal/03088146/124/3
http://www.sciencedirect.com/science/article/pii/S0022030209706691
http://www.sciencedirect.com/science/article/pii/S0022030209706691
http://www.sciencedirect.com/science/article/pii/S0022030209706691
http://www.sciencedirect.com/science/article/pii/S0022030209706691
http://www.sciencedirect.com/science/journal/00220302
http://www.sciencedirect.com/science/journal/00220302
http://www.sciencedirect.com/science/journal/00220302/92/7
http://www.sciencedirect.com/science/article/pii/S0022030286803824#fn1
http://www.sciencedirect.com/science/article/pii/S0022030286803824#fn2
https://www.ncbi.nlm.nih.gov/pubmed/24835970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Teixeira%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=24835970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lima%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=24835970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bicalho%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=24835970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kussler%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24835970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lima%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=24835970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Felippe%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=24835970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bicalho%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=24835970
https://www.ncbi.nlm.nih.gov/pubmed/24835970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tyler%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=8884716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hancock%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=8884716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parish%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=8884716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rea%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=8884716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Besser%20TE%5BAuthor%5D&cauthor=true&cauthor_uid=8884716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sanders%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=8884716
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilson%20LK%5BAuthor%5D&cauthor=true&cauthor_uid=8884716
https://www.ncbi.nlm.nih.gov/pubmed/8884716
https://www.ncbi.nlm.nih.gov/pubmed/8884716

Harran Univ Vet Fak Derg, 2017; 6 (2): 152-157 Arastirma Makalesi

Glineydogu Anadolu Bolgesindeki Sigirlarda Bovine Herpes Virus 1 (BHV 1) ve
Bovine Viral Diarrhea Virus (BVDV) Enfeksiyonlarinin Serolojik Olarak

Arastirilmasi
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Ozet: Bu calismada Giineydogu Anadolu bélgesinde bulunan 9 ilde (Adiyaman, Batman, Diyarbakir, Gaziantep, Mardin, Kilis,
Siirt, Sanliurfa ve Sirnak) sigirlarda Infectious Bovine Rhinotracheitis (IBR) ve Bovine Viral Diarrhea (BVD) enfeksiyonlarinin
seroprevalanslari arastirildi. Bu amagla, so6z konusu illerde kiigik aile isletmelerinde bulunan sigirlardan toplam 718 adet
kan serumu 6rnegi alindi. Yapilan mikrondtralizasyon testi sonucunda IBR ve BVD seropozitifligi sirasiyla %40.11 ve %48.05
oraninda bulundu. illere gére, IBR ve BVD enfeksiyonlari icin en disiik degerleri sirasi ile %6.06 ve %18.18 olarak Kilis'te
saptandi. IBR enfeksiyonu igin en yiiksek seropzitivite %79.35 ile Diyarbakir'da ve BVD enfeksiyonu igin en yiiksek
seropzitivite ise %69.70 ile Sanhurfa’da tespit edildi. Sonug¢ olarak Gineydogu Anadolu Bolgesindeki illerde kigik aile
isletmelerindeki sigirlarda IBR ve BVD enfeksiyonlarinin yaygin oldugu belirlendi.

Anahtar Kelimeler: IBR, BVD, Sigir, Seroprevalans.

A Serological Investigation on Bovine Herpes Virus Type 1 (BHV 1) and Bovine Viral Diarrhea Virus

(BVDV) Infections in Cattle in Southeast Region of Turkey

Summary: In this study, the seroprevalences of Infectious Bovine Rhinotracheitis (IBR) and Bovine Viral Diarrhea (BVD)
infections were investigated in cattle in 9 provinces (Adiyaman, Batman, Diyarbakir, Gaziantep, Mardin, Kilis, Siirt, Sanliurfa
and Sirnak) from Southeast Anatolia Region of Turkey. For this purpose, serum samples collected from 718 cattle housed in
small private farms. The seropositivity rates for IBR and BVD were detected as 40.11% and 48.05% in sampling population,
respectively. Of the provinces, the lowest seropositivity rates for IBR (6.06%) and BVD (18.18%) were detected in Kilis. The
highest seropositivity rates for IBR (79.35%) and BVD (69.70%) were found in Diyarbakir and Sanliurfa, respectively. Results
of this study carry out that IBR and BVD infections are widely distributed in cattle housed in small private farms in provinces
of Southeast Anatolia Region of Turkey.

Keywords: IBR, BVD, Cattle, Seroprevalence.

Giris

Bovine herpesvirus-1  (BHV-1), sigirlarda
subklinik enfeksiyon olusturmakta veya klinik

gangliyonlara yerleserek yasam boyu latent kalan
bir ajandir (Ahmed ve ark., 2015; Tikoo ve ark.,

enfeksiyona neden olarak rhinitis, tracheitis ve
ylksek ates ile karakterize solunun sistemi
enfeksiyonu olan infectious bovine rhinotracheitis
(IBR), disilerde genital sistem enfeksiyonlari olan
infectious pustular vulvovaginitis (IPV) yada erkek
sigirlarda infectious pustular balanoposthitis (IPB)
ile birlikte konjuktivitis, abort, yeni dogan
buzagilarda 6liimcul sistemik semptomlara neden
olabilmektedir (Muylkens ve ark., 2007; Yan ve ark.,
2008). IBR enfeksiyonun etkeni olan Bovine
Herpesvirus tip 1 (BHV-1); bltin diinyada yaygindir
ve ekonomik kayiplar ile karakterize enfeksiyonlara
neden olan, Herpesviridae ailesi Alphaherpesvirinae
alt ailesi icinde siniflandiriimis, oral veya genital
yolla bulasmanin hemen ardindan trigeminal/sakral

1995). BHV-1 multisistemik bir enfeksiyona neden
olup solunum, sindirim, genital ve sinir sisteminde
cesitli semptomlar ile seyreden hastalik tablolari
meydana getirebilmektedir (Tikoo ve ark., 1995).
Yetiskinlerde siklkla subklinik veya tek bir sistem
bozukluklari halinde goézlemlenirken, yenidogan ve
gen¢ hayvanlarda solunum ve sindirim sistemi
semptomlari siklikla birlikte gorualir (Muylkens ve
ark., 2007; Tikoo ve ark., 1995). D6l tutmayan
(Repeat breeder) ineklerin gebe kalmamasi ve yavru
atmalar meydana gelen ekonomik kayiplar arasinda
onemli bir yer tutmaktadir (Gencay ve ark., 2009;
Tikoo ve ark., 1995).

Bovine Viral Diarrhea Virus (BVDV) enfeksiyonu
dinya genelinde vyaygin seyretmekte, sigir
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yetistiriciliginde ciddi ekonomik kayiplara neden
olmaktadir (Cowley ve ark., 2014). BVDVFlaviviridae
ailesi icerisinde Pestivirus cinsinde siniflandiriimis
olup hiicre kiltirinde olusturduklari etkiye gore
cytopathogen (cp), noncytopathogen (ncp) olmak
Uzere 2 biyotipi mevcuttur (Ghaemmaghami ve ark.,
2013; Jarullah ve ark., 2012). Virus, sigirlarda klinik
ve subklinik seyir gostermekte, etkenin virulensine
gore enfeksiyona maruz kalan hayvanlarda
solunum, sindirim ve genital organlarda ciddi
lezyonlar, immunsupresyon, siddetli ishal, mukozal
hastallk (MD), gebe hayvanlarda abort, vyeni
doganlarda kongenital defektler, malformasyonlar
ve neonatal mortalite ile seyretmektedir
(Ghaemmaghami ve ark., 2013; Yilmaz, 2016).
Glnlmizde IBR ve BVD enfeksiyonlarinin diinyanin
bircok ulkesinde olduk¢a yaygin oldugu bilimsel
veriler ile rapor edilmistir. (Cowley ve ark., 2014;
Ghaemmaghami ve ark., 2013; Jarullah ve ark.,
2012; Yan ve ark., 2008). Yapilan ¢alismalarda; BHV-
1 ve BVDV viruslar Turkiye’de sigirlar igin varligi
degisen oranlarda bildirilmistir (Duman ve ark.,
2009; Okur ve ark., 2007; Ozel ve Giir, 2015; Tan ve
ark., 2006; Yilmaz, 2016).

IBR ve BVD enfeksiyonlarinin ortak ozellikleri
sigirlarda  solunum, sindirim, Grogenital sistem
enfeksiyonlarina sebep olmalaridir. Dolayisiyla her
iki enfeksiyon 6nemli ekonomik kayiplara neden
olmaktadir. Bu nedenle, Gilineydogu Anadolu
bolgesinde kiiglik aile isletmelerinde BHV 1 ve BVDV
enfeksiyonlarinin seroprevalanslarinin arastirilmasi
amaglandi.

Materyal ve Metot

Orneklenen hayvanlar: Bu calismada, Giineydogu
Anadolu Bolgesinde bulunan 9 ile Ocak 2000 ile
Kasim 2002  tarihleri arasinda ziyaretler
gerceklestirilerek, bir yas ve Uzeri, cinsiyet ayirimi
yapilmaksizin toplam 718 sigirdan kan 6rneklendi.
Ornekleme yapilan ve 10 ile 30 adet sigirdan olusan
batin kaguk aile isletmelerinde sigirlarin  s6zi
edilen virtslere karsi asilanmamis olduklari isletme
sahipleri tarafindan beyan edildi. illere gére
orneklenen hayvan sayisi Tablo 1'de gosterildi
(Tablo 1).

Viriisler: Arastirmada, Ankara Universitesi Veteriner
Fakiltesi Viroloji Anabilim Dalinda bulunan BHV-1'in
Colorado referenz susu ve BVD virusunun
sitopatojen referenz susu olan NADL kullanildi.

Hiicre kiiltiirli: Bitin laboratuvar calismalarinda
Ankara Universitesi Veteriner Fakiiltesi Viroloji
Anabilim Dalinda bulunan ve BVDV ncp biyotipi
negatif, Madin Darby Bovine Kidney (MDBK) hiicre

kiltirinden yararlanildi. Hiicre Gretme vasati olarak
%10 inaktif fotal dana serumu iceren Eagle's
Minimum Essential Medium vasatindan yararlanildi.

Serum nétralizasyon testi (SNT): Orneklenen kan
serumlarinda BHV-1 (Colorado) ve BVD (NADL)
virlislerine spesifik notralizan antikorlarin
arastirilmasi amaciyla 6nceden bildirilen prosedir
izlenerek Serum Notralizasyon Testinden (SNT)
yararlanildi (Alkan ve ark., 2005). BHV-1 i¢in 1/1
(saf) ve BVDigin ise 1/5 oranindaki sulandirmada
notralizasyon veren oOrnekler pozitif olarak
degerlendirildi. Her iki etkene karsi spesifik antikor
bulunduran kan serumlarinin antikor titrelerinin
saptanmasi amaciyla, serum o6rneklerinin ki
basamakli sulandirmalarina uygulanan
mikronotralizasyon testinden yararlanildi (Alkan ve
ark., 2005).

Bulgular

Viriislerin titreleri: Calismada kullanilan BHV-1
(Colorado) ve BVDV  (NADL) virlslerinin
enfeksiyozite giicleri (DKIDso) sirasi ile 10%/0,1 ml ve
10*°/0,1 ml olarak tespit edildi.

Serum notralizasyon testi (SNT) sonuglari:
Arastirmada 9 ilden o6rneklenen toplam 718 adet
sigir kan serum ornegine uygulanan SNT sonucunda;
288 adedinde (%40.11) BHV-1 karsi ve 345 adedinde
(%48.05) BVDV’'a karsi spesifik antikor varligi
saptandi. Her iki etken i¢in batin illerde
seropozitivite gozlemlenirken, iller bazinda ise
pozitifligin degisim gosterdigi ve IBR ve BVD
enfeksiyonlari i¢in en disik degerler sirasi ile %6.06
(4/66) ve %18.18 (12/66) olarak Kilis'te saptandi.
IBR enfeksiyonu igin en vyiksek deger %79.35
(73/92) ile Diyarbakir'da ve BVD enfeksiyonu igin en
yiksek deger ise %69.70 (46/66) ile Sanlurfa’da
belirlendi. Ornek toplanan illere gére BVD ve IBR
enfeksiyonlarinin dagihmi Tablo 1’de sunuldu. IBR
ve BVD vyoninden seropozitivite sonuglari
degerlendirilerek, seropozitif hayvanlarin tek bir
etkene karsi seropozitif olan ve ikili enfeksiyon
oranlari illere gore Tablo 2’de verildi. Bu sonuglar
degerlendirildiginde, kontrol edilen 477 (%66.44)
hayvanin heriki virusten en az birine karsi
seropozitif oldugu gorildi. Seropozitif hayvanlarin;
102 (%14.21) adedi yalnizca IBR virusuna karsi, 159
(%22.15) adedi sadece BVD virusuna, 186 (%25.91)
adedi ise hem IBR hem de BVD virusuna karsi
spesifik antikor pozitiflik belirlendi (Tablo 2).

Pozitif serumlarin serum nétralizasyon (SNso)
degerlerinin dagilimi: Her iki etkene spesifik antikor
varligi belirlenen kan serumlarinin iki kath
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sulandirmalarina  uygulanan  mikrondtralizasyon
testi sonucunda BHV 1 igin antikor titresi 1/1-1/256

titrelerinin ise1/5 ile 1/320 araliginda oldugu
belirlendi. BHV 1 i¢in yogunluk 1/64 iken, BVDV igin

degerleri arasinda tespit edilirken BVDV antikor ise pik deger 1/80 oldugu gorauldi.
Tablo 1. illere gére toplanan materyal, BHV 1 ve BVDV virislerinin seroprevalanslari.
. " BHV 1 BVDV
] Ornek sayisi Ad. % Ad. %
Adiyaman 72 32 44,44 21 29.17
Batman 114 44 38,60 73 64.04
Diyarbakir 92 73 79,35 56 60.87
Gaziantep 90 19 21,11 52 57.78
Mardin 82 35 42,68 34 41.46
Kilis 66 4 6.06 12 18.18
Siirt 70 37 52,86 35 50.00
Sanliurfa 66 26 39,39 46 69.70
Sirnak 66 18 27,27 16 24.24
Toplam 718 288 40,11 345 48.05
Tablo 2. illere gére BHV 1 ve BVDV virislerinin tekli ve ikili enfeksiyon oranlari.
iller Ornek sayisi BHV 1 BVDV BHV 1-BVDV TOPLAM
(+) % (+) % (+) % (+) %
Adiyaman 72 17 23.61 6 8.33 15 20.83 38 52.78
Batman 114 10 8.77 39 34.21 34 29.83 83 72.81
Diyarbakir 92 28 30.44 11 11.96 45 48.91 84 91.30
Gaziantep 90 8 8.89 41 45.46 11 12.22 60 66.67
Mardin 82 9 10.98 8 9.76 26 31.71 43 52.44
Kilis 66 1 1.52 9 13.64 3 4.55 13 19.70
Siirt 70 18 25.71 16 22.86 19 27.14 53 75.71
Sanliurfa 66 2 3.03 22 33.33 24 36.36 48 72.73
Sirnak 66 9 13.64 7 10.61 9 13.64 25 37.88
Toplam 718 102 14.21 159 22.15 186 25.91 477 66.44

istatistik analiz

BVD ve IBR seropozitif degerleri karsilastirmal
olarak istatistiksel degerlendirildiginde; 1 serbestlik
derecesinde IBR ile BVD arasindaki Ki-Kare (X?)
degeri 9.18 (p> 0.05) oldugu tespit edildi. p> 0.05
oldugundan iliski anlamh bulunmadi. Dolayisi ile iki
enfeksiyonun yayginligi arasinda istatistiksel olarak
iliski bulunmadigi sonucuna varildi.

Tartisma ve Sonug

Gilineydogu Anadolu Bolgesi, Turkiye'nin yedi
cografi bolgesinden biri olup Adiyaman, Batman,
Diyarbakir, Gaziantep, Kilis, Mardin, Siirt, Sanliurfa,
Sirnak illerini kapsamaktadir. Bolge kapsamindaki
illerin alan ve nifus baylkliga, Tirkiye'nin
ortalama % 10,7’ si civarinda olmasina ragmen
Ulkenin tarim Urlnleri ve hayvansal Uriin Gretimine
onemli katki saglamaktadir (Anonim, 2017a).
Kiglkbas hayvan yetistiriciliginin daha 6n planda
oldugu bolge Suriye ve Irak ile komsu olup
Turkiye'nin glineydogu sinirinin biytk bir bélimini
olusturmaktadir. Son yillarda orta olgekli entegre ve
entansif sigir yetistiriciligi isletmelerinin sayisinda

artma gozlemlense de bolgede geleneksel olan
kiicik aile isletmeleri ve meradan faydalanmaya
dayanan yetistiricilik tarzi bitin bolgede agirlikh
yetistiricilik ~ yontemi olma  6zelligini devam
ettirmektedir (Anonim, 2017a). 2015 yili TUIK
verilerine gore Tirkiye’de mevcut sigir varliginin
yaklasik %7,3’U, koyun varliginin %16,2’si ve kegi
varhginin % 22,8'i Giineydogu Anadolu Bolgesi’'nde
bulunmaktadir (Anonim, 2017b).

Sigirlarda infertilite ve doél veriminde kayiplara
neden olan BHV-1 enfeksiyonu epidemiyolojisine
yonelik bir¢ok lilkede yapilmis ¢alisma bulunmakta
ve bu ¢alismalarda, sigirlar icin BHV 1 seroprevalansi
%4.7 (Ahmed ve ark., 2015) ile %84.5 (Patil ve ark.,
2017) arasinda degisen degerlerde bildiriimektedir.
Calismanin yapildig iller ile komsu olan Ulkelerden
Suriye’de yapilmis bir calismada Giangaspero ve ark.
(1992) %31.3 seropozitivite tespit ederken, Irak’ta
ise Ahmed ve ark. (2015) sigirlarda %4.7 oraninda
pozitiflik belirlemislerdir. Bolgeye yakin komsu bir
baska Ulke olan iran’da ise Ghaemmaghami ve ark.
(2013) tarafindan IBR enfeksiyonunun prevalansi
%35.6 olarak bildiriimektedir. Bu veriler isiginda;
BHV 1 icin pozitiflik oranlarinin degisken oldugu ve
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bu calismada tespit edilen % 40.11 orani ise bu
degisken degerler arasinda uyumlu oldugu, kiguk
aile isletmelerinden oOrnekleme yapiimis olmasi
calismamizdaki  degerin  ortalamanin  altinda
olmasinda etkili oldugu degerlendirilmistir.

Turkiye’de  yapilmis  BHV 1  virlstinln
seroprevalansini belirlemeyi amaglayan yaygin bir
ornekleme yapilan az sayida ¢alismanin yaninda, bir
bolge veya bir veya birkag ili kapsayan c¢alismalar 6n
plana gikmaktadir. Ozkul ve ark. (1995) farkli illerde
bulunan kamuya ait 19 kapah sit sigirciigi yapan
isletmede yaptiklari ¢alismalarinda IBR igin % 66.91
seropozitiflik bildirmislerdir. Alkan ve ark. (2005)
Tirkiye genelinde ve her cografi bélgeden en az bir
il olmak lzere yapmis olduklari galismada BHV-1 igin
%0,5 ile %79,5 arasinda degisen oranlarda,
ortalamada ise %53,2 pozitiflik belirlemislerdir.
Alkan ve ark. (1997) yaptiklari diger bir ¢alismada
ise seropozitifligi %59.7 olarak bildirmislerdir.
Cabalar ve Akga (1994) 15 ili kapsayan ve fertilite
problemli olan ineklerden elde edilen serum
orneklerinde BHV 1 igin %68.10 pozitiflik
gozlemlemislerdir. Marmara bdlgesinde 7 ili icine
alan ¢alismada BHV 1 virlstine karsi %17.1 oraninda
spesifik antikor belirlerken (Yesilbag ve Gingor,
2008), Ege Bolgesindeki 5 ilden yapilan 6rnekleme
ile gerceklestirilen bir ¢alismada ise % 17.6 (Gur ve
ark., 2016) seropozitiflik tespit edilmistir. Bunun
yaninda daha sinirli 6rnekleme yapilmis ¢ok sayida
calismada BHV 1 igin; Yavru ve ark. (2014)
Afyonkarahisar yoresinde, Avci ve ark. (2013) ise
Cankin yoresinde seropozitiflik tespit etmezken,
Aydin ve Afyonkarahisar illerinde %7.2 (Gir, 2011),
Konya ve cevresinde %35.25 (Duman ve ark., 2009),
Kayseri yoresinde %51.63 (Gencay ve ark., 2009),
Samsun yoresinde %61.17 (Okur ve ark., 2007),
Afyonkarahisar'da %69.7 (Ozel ve Giir, 2015), Igdr,
Kars ve Ardahan illerinde %61,5 (Yildirrm ve ark.,
2009) oranlarinda seropozitivite rapor etmislerdir.
Elde edilen sonuglar yorumlandiginda Tiirkiye'de
IBR enfeksiyonunun ¢ok yaygin oldugu ve sigir
yetistiriciliginde ciddi ekonomik kayiplara neden
olma potansiyelinin yiksek oldugu goriilmekte,
ekonomik kayiplara iliskin Glkemizde c¢alismalarin
yaptimasinin  llke ekonomisine degerli katki
saglayacagl aciktir. Bu c¢alismada elde edilen
sonuglar Ulke genelinde oldugu gibi IBR
enfeksiyonun Gilineydogu Anadolu bélgesinde de
oldukga yaygin oldugu ve bolgenin Ulke geneli ile
ayni riski tasidigl sonucuna varildi.

Yapilan literatlir taramasinda BHV 1 igin,
Guneydogu Anadolu bolgesinin tamamini kapsayan
bir arastirmaya erisilebilinen literatlir verileri
cercevesinde ulasiimamistir. Ancak bir veya birkag ili
kapsayan sinirh ¢alisma bulunmaktadir. Tirkiye
genelini kapsayan ve Sanliurfa ilinden o6rnekleme

yapilmis olan calismalarda; %94.92 (Cabalar ve
Akga, 1994), %94.92 (Ozkul ve ark., 1995), %69.0
(Cabalar ve Can-Sahna, 2000) ve %73,8 (Alkan ve
ark., 2005) oranlarinda BHV 1 igin spesifik antikor
belirlemislerdir. Bu ¢alismadaki veriler ise Sanhurfa
icin  seropozitifligin  %39.39 (26/66) oldugu
gostermekte ve s6z konusu butin g¢alismalardan
olduk¢a  dusiik oldugu  gorilmesi  olagan
degerlendirilmistir. Diger calismalarin aksine bizim
calismamizda kigik aile isletmelerinden 6rnekleme
yapildigi dustndldiginde, Alkan ve ark. (2005)
tarafindan tespit edilen IBR enfeksiyonunun genis
suriilerde daha yuksek kiicuk surilerde ise daha
disiik oranlarda olabilecegi tespitleri ile uygun
dismektedir. Cabalar ve Can-Sahna (2000)
Gaziantep’te BHV 1 igin seropoziviteyi %100 olarak
tespit ederken ayni g¢alismada Diyarbakir ilinden 3
sird 6rneklenmis ve seropozitifligin sirasiyla %14.3
(2/14), %90.5 (19/21) ve %92.8 (13/14) oldugu
belirlemislerdir. Bu da ayni il merkezinin farkl
noktalarindan bile elde edilen sonuglarin (%14.3-
%95.6) c¢ok farkl olabilecegini gostermektedir.
Yapmis oldugumuz calismada, Diyarbakir ili igin elde
edilen %79.35 seropozitivite bu degerlendirme ile
paralellik gostermektedir.

Blitin dinyada yaygin olan BVD enfeksiyonuna
iliskin ¢ok sayida c¢alisma bulunmakta olup bu
¢alismalarda BVDV seroprevalansinin, %22.3 ile
%98.4 arasinda degistigi bildiriimektedir (Cowley ve
ark., 2014; Yan ve ark., 2008; Jarullah ve ark., 2012).
Calismanin yapildigi iller ile komsu olan ulkelerden
BVD igin Suriye de yapilmis ¢alismada Giangaspero
ve ark. (1992) %58.0 tespit ederken, lIrakta ise
Jarullah ve ark. (2012) %33.0 oraninda seropozitiflik
belirlemislerdir. Bélgeye yakin olan iran’da yapilan
bir calismada ise BVDV igin %54.3 spesifik antikor
varligi tespit edilmistir (Ghaemmaghami ve ark.,
2013). Bu calismada, elde edilen deger (%48.05)
yukarida verilen galismalarda elde edilen oranlar
(%33.0-%64.4) arasinda oldugu ve bu durum
enfeksiyonun yayiliminin birbirine komsu Ulkeler
arasinda benzerlik gosterebilecegi ve muhtemel
hayvan giris-cikisi ile ilgili olabilecegi kanaatine
varilmistir.

Turkiye’de BVDV  enfeksiyonuna yonelik
yapilmis ¢alismalarda; Burgu ve ark. (2003) %0.6 ile
%70 arasinda degisen oranlarda  pozitiflik
belirlerken, Afyon yoresinde %9,52 (Yavru ve ark.,
2014), Marmara bolgesinde %41.4 (Yesilbag ve
Glngor, 2008), Samsun yoresinde %53.19 (Okur ve
ark., 2007), Aydin ve Afyonkarahisar illerinde
%58.27 (Gur, 2011), Igdir, Kars ve Ardahan illerinde
%58.86 (Yildirim ve ark., 2009), Cankiri’'da %61.62
(Avcr ve ark., 2013), Alkan ve ark. (1997) %62,
Kuzeydogu Anadolu Bolgesinde %81.62 (Yildirim ve
Burgu, 2005), Aydin Yoresinde %86 (Tan ve ark.,
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2006), Kars vyoresinde %89.58 (Yilmaz, 2016),
Afyonkarahisar’da %95.6 (Ozel ve Giir, 2015), Konya
ve cevresinde %96.04 (Duman ve ark., 2009)
seropozitiflik belirlemislerdir. Bu veriler
degerlendirildiginde BVD enfeksiyonunun
Tirkiye'de farkli yayginhkta oldugu iller ve bolgeler
bazinda gorilmekte ve hatta ayni bolge ya da ilde
yapilmis calismalarda farkli pozitiflik degerleri tespit
edilmistir. Bu farkliliklar; arastirmada kullanilan test
yontemlerinin farkh olmasi, 6rneklenen yerlesim
birimine hayvan giris-cikislarinin ¢ok veya az olmasi,
isletmelerin hayvan sayisi, isletmelerde persiste
enfekte (PI) hayvan varligi veya yoklugu ve hastaliga
karsi herhangi bir koruyucu o6nlem alinip
alinmadigindan kaynaklanabilir. Bu ¢alismada ise
BVDV enfeksiyonu seroprevalansi %48.05 oraninda
tespit edildi ve elde edilen sonug yukardaki diisiince
cercevesinde degerlendirildi.

Ozkul ve ark. (1995) Tiirkiye geneli kapsayan
¢alismalarinda %68.77 seropozitiflik belirledikleri
¢alismalarinda Sanliurfa ilinden 6rneklenen sigirlar
BVDV igin %96.61 spesifik antikor belirlemislerdir.
Notralizasyon immunperoksidaz (NPLA) ve SNT
testlerinin karsilastirildigi calismada Cabalar ve
Karaoglu (1999); Dogu ve Giineydogu Anadolu
bolgesinde BVDV igin %96.8 (NPLA) ve %79.2 (SNT)
seropozitiflik tespit etmislerdir. Ayni ¢alismada
Sanliurfa igin %100 (NPLA) ve %71 (SNT) pozitiflik
gozlemlenirken, Gaziantep igin %80-100 (NPLA) ve
%40-66 (SNT) pozitiflik tespit edilmis, Diyarbakir igin
ise %100 (NPLA) ve %92.8-100 (SNT) oranlarini
bildirmislerdir  (Cabalar ve Karaoglu, 1999).
Glneydogu Anadolu bolgesinin bitin illerinden
farkli sayilarda yapilan 6rnekleme ile gergeklestirilen
ve SNT teknigi kullanilan bu ¢alismada bitin bolge
icin BVDV seroprevalansi %48.05 olarak tespit
edildi. BVDV igin ise en yiiksek seropozivite %69.70
ile  Sanhurfa’da tespit edilmesinin yaninda,
Diyarbakir'da %60.87, Gaziantep igin ise %57.78
seropozitiflik oranlari 6nceden yapilan galismalarin
isaret ettigi gibi enfeksiyonun bdlgede yaygin ve
yuksek bir seropozitivite ile varhgini devam
ettirdigini gostermektedir. Ornekleme esnasinda
hayvan sahiplerinden alinan anemnezde; dol verimi
ile ilgili sikayetler not edilmis ve bunlarin bir
kisminin BVDV ve/veya BHV 1 sonucu olabilecegi
enfeksiyonlarin yayginligindan anlasiimaktadir. iller
arasindaki buylk farkliiginda yetistirme tarzi ve
daha ¢ok hayvan hareketlerine iliskin olabilecegi
disunulmektedir. Tarkiye’de varliklarini  uzun
yillardan beri devam ettiren ve bilylik ekonomik
kayiplara neden olan IBR ve BVD enfeksiyonlarinin
Guneydogu Anadolu bolgesinde de yaygin olduklari
biitlin illerde seropozitifligin belirlenmesi ile ortaya
konuldu. Elde edilen veriler 1siginda her iki
enfeksiyonun da bolge sigirlarinda yiiksek oranlarda

oldugu ve enfeksiyonlarin daha da yayginlasarak
neden olduklari ekonomik kayiplarin buna paralel
olarak artmasina neden olabilecegi kanaatine
varildi. Saglkli nesiller ancak yeterli ve saglikli gida
ve Ozellikle hayvansal gida tedariki ile mimkiinddr.
Ulkemizde ve Giineydogu Anadolu bélgesinde sigir
yetistiriciligi hayvansal gidalarin saglanmasinda
onemli bir vyere sahiptir. BHV-1 ve BVDV
enfeksiyonlari bolgede neden olduklari ekonomik
kayiplar nedeniyle Ozellikle ge¢imini hayvancilikla
saglayan vyetistiriciler (zerinde negatif etki
yaratmaktadir.

Hayvansal gida Uretimi alaninda kendi kendine
yeterli olma yetisini kaybetmemek igin bitin Glkeyi
kapsayan ve Ozellikle Glkenin hayvanciligina katkisi
tartisiimaz olan Glineydogu Anadolu bolgesinde her
iki enfeksiyon icin genis capli eradikasyon
programlarinin baslatilmasi elzem gorilmektedir.
Buna ilaveten; yetistiricilerin egitimi, hayvan
hareketlerinin kontroli, BVDV persiste enfekte
hayvanlarin tespiti ve eliminasyonu 6nerilmekte ve
asi  uygulamasinin  da her iki enfeksiyonun
prevalansinin disdrilmesinde faydali olabilecegi
disunulmektedir.
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Ortopedi Olgularinin Genel Degerlendirilmesi: 564 Olgu (2009-2014)**
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Ozet: Bu retrospektif calismada; 2009-2014 yillari arasinda Mustafa Kemal Universitesi Veteriner Fakiiltesi Cerrahi Klinigi’'ne
getirilen ortopedi olgularinin genel degerlendirmesi amaglanmistir. Klinigimize cesitli ortopedik sikayetler ile getirilen
toplam 564 hasta; yillara, tir gruplarina, sagaltim yontemi ve tani gruplarina gore sayl ve ylizde oran yonlerinden
degerlendirildi. Alt1 yilhk siirecte klinigimize getirilen ortopedik olgu sayisinin her yil bir 6nceki yila oranla arttigi gorilda.
Ortopedik vakalar hayvan tiriine gore siniflandirildiginda, en fazla oran; %46,45 ile képek, sonrasinda %22,34 ile sigir ve
%15,25 ile kanath tirlerinde gorildi. Tani grubuna gore siniflandirildiginda, en fazla oranlari %66,43 ile kirik, %14,26 ile
artritis ve %7,65 ile luksasyon olusturdu. Uygulanan tedavi yontemleri siniflandirildiginda; operatif yaklasim %47,70, bandaj
%28,55, medikal sagaltim ve kafes istirahati %19,50 oraninda uygulandi. Olgularin %4,26’sinda hayvan sahibinin tedaviyi
reddetmesi, 6tenazi veya kesime sevk ile sonuglandi. Sonug olarak; klinigimize gelen ortopedi olgularinda belirgin yillik artis
gozlendi. Hatay’'in sosyal yapisindan dolayi pet hayvanlari en fazla hasta potansiyeline ve ekonomik yapisindan dolayi ikinci
sirada ciftlik hayvanlari 6nemli potansiyele sahiptir. Hatay'in ekolojik konumu ile Caretta caretta deniz kaplumbagasi gibi
soyu tikenme tehlikesindeki bazi egzotik tirler de potansiyel icindedir.

Anahtar Kelimeler: Retrospektif, Veteriner, Ortopedi, Olgu, Dederlendirme.

General Evaluation of Orthopedic Patients That Presented to Department of Surgery Faculty of

Veterinary Medicine Mustafa Kemal University: 564 Cases (2009-2014)

Abstract: In this retrospective study; general evaluation of orthopedic patients that admitted to Mustafa Kemal University,
Veterinary Faculty, Surgery Clinics between 2009-2014. A total of 564 cases with various orthopedic problems were
evaluated annually according to animal species, group of diagnosis, treatment method in terms of the number and
percentage. Within six year period, the annual increase at number of the orthopedic patients was observed. When the
cases are classified according to animal species; it was 46.45% dog, 22.34% cattle and 15.25% poultry. According to the
group of diagnosis; fracture patients was 66.43%, arthritis 14.26% and luxation 7.65%. In terms of treatment methods that
applied; operative approach was most with 47.70%, secondly bandage applications was 28.55% and then medical
treatment/cage rest was 19.50%. In 4,26% of patients, treatment were denied by owners and concluded in a referral to
euthanasia or slaughter. As a result, it was observed important annual increase in orthopedic cases. Because of the social
structure of Hatay province, pet animals were found to be at most potential orthopedic patient group. Secondly, due to
economic circumstances, it has significant potential of livestock. Because of the ecological position, some exotic species
that at risk of extinction such as Loggerhead sea turtle were found in potential.

Keywords: Retrospective, Veterinary, Orthopedic, Case, Evaluation.

Giris

2004; Han ve Sagliyan, 2003; isler ve ark., 2015;
Karabulut ve ark., 2001; Karabulut ve Unsaldi, 2001;

Retrospektif  calismalar; karsilasilabilecek
olgulari ve uygulanacak sagaltim yontemlerini

batincil olarak degerlendirmek, planlanacak olan
projeleri ve hedefleri bir temele dayandirmak
acisindan ortaya koydugu ciktilar nedeniyle
veteriner ve beseri tip alanlarinda 6nemli bir
konuma sahiptir. Tirkiye capinda cesitli illerde,
Universitelerin Veteriner Fakiiltesi hastanelerine
getirilen hastalarin; ya toplu dénemler halinde
(Altan ve ark., 2013; Altunatmaz ve ark., 2004;
Elma, 1992; Gorgil ve ark., 2002; Gorgul ve ark.,

Pamuk ve ark., 2009; Sarierler ve Kilig, 2003; Yanik
ve Camoglu, 1990) ya da hayvan tiri (Altan ve ark.,
2013; Altunatmaz ve ark., 2004; Besalti ve ark.,
2011; Cihan ve ark., 2006; Diizgiin, 2005; Gorgul ve
ark., 2002; Glizel ve Erden, 2000; Han ve Sagliyan,
2003; Karabulut ve ark., 2001; Karabulut ve Unsaldi,
2001; Kaya ve ark., 2011; Kili¢ ve ark., 2005; Kutsal
ve ark., 2003; Punch, 2001; Ster ve Saglam, 2006;
Yanmaz ve ark., 2014), organ (Han ve Sagliyan,
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2003; Punch, 2001; Sarierler ve Kilig, 2003; Ster ve
Saglam, 2006; Yanmaz ve ark., 2014) veya
hastaliklar (Altan ve ark., 2013; Altunatmaz ve ark.,
2004; Besalti ve ark., 2011; Gorgil ve ark., 2004;
Glzel ve Erden, 2000; Han ve Saglyan, 2003;
Karabulut ve ark., 2001; Karabulut ve Unsaldi, 2001;
Suer ve Saglam, 2006; Yanmaz ve ark., 2014)
yoninden retrospektif degerlendirmeleri
yapilmistir. Tum tirleri toplu donemler halinde
cerrahi hastaliklar yéniinden inceleyen ¢alismalar da
mevcuttur (Elma, 1992; isler ve ark., 2015; Pamuk
ve ark., 2009; Sarierler ve Kilig, 2003; Yanik ve
Camoglu, 1990). Olgularini, hasta tird ve
karsilasilan hastaliklar agisindan inceleyen bir
calismada; ilk Ug tiirde (sirasiyla; sigir, kopek ve
kedi) en fazla karsilasilan hastaliklarin kemik, eklem
ve  kas-iskelet sistemi  hastaliklari  oldugu
bildirilmistir  (Sarierler ve Kilig, 2003). Cesitli
literatlirler incelendiginde (Altunatmaz ve ark.,
2004; Dlzgin, 2005; Gorgul ve ark., 2002; Gorgul ve
ark., 2004; Han ve Sagliyan, 2003; Kutsal ve ark.,
2003; Stier ve Saglam, 2006; Yanmaz ve ark., 2014)
ortopedik  sorunlu olgularin  degerlendirildigi
retrospektif calismalarin tir ve lokalizasyon bazinda
kaldigi, genel ve bitiuncil degerlendirmelerin
yapilmadigi dikkati cekmektedir.

Galismalar (Altan ve ark., 2013; Altunatmaz ve
ark., 2004; Besalti ve ark., 2011; Cihan ve ark., 2006;
Dizgiin, 2005; Elma, 1992; Glizel ve Erden, 2000;
Gorgll ve ark., 2002; Gorgil ve ark., 2004; Han ve
Sagliyan, 2003; isler ve ark., 2015; Karabulut ve ark.,
2001; Karabulut ve Unsaldi, 2001; Kaya ve ark.,
2011; Kihg ve ark., 2005; Kutsal ve ark., 2003;
Pamuk ve ark., 2009; Punch, 2001; Sarierler ve Kilig,
2003; Sier ve Saglam, 2006; Yanik ve Camoglu,
1990; Yanmaz ve ark., 2014) incelendiginde bolgesel
olarak hasta tir ve hastaliklarin insidansi énemli
oranda degisiklik gostermektedir. Bu sebeple; bu
calisma ile 2009-2014 yillari arasinda MKU Veteriner
Fakultesi Cerrahi klinigine getirilen ortopedik
sorunlu hasta hayvan ve hastalhk tirleri,
hastaliklarin lokalizasyonlari ve bolgesel
hasta/hastalik portféylinin acgiga cikarilmasi ile
gelecege yonelik 6ngorilerin, proje ve hedeflerin
bilimsel temele dayandirilmasi amaglanmistir.

Materyal ve Metot

Bu retrospektif calismada 2009-2014 vyillar
arasinda Mustafa Kemal Universitesi (MKU)
Veteriner Fakiiltesi Cerrahi Klinigine getirilen olgular
arasindan ortopedik sorunlu olanlar belirlenerek
degerlendirilmistir. Alti yilhik zaman araliginda 262
kopek, 126 sigir, 86 kanatlh, 61 kedi, 21 egzotik, 4
kegi, 2 tavsan, 1 at, 1 koyun olmak Uzere klinige
getirilen toplam 564 olgu incelenmis; olgular tir, yil,

olgu tipi ve sagaltim sekline gore sayi ve ylizde oran
yonlerinden  degerlendirilmistir  (Tablo  1-2)
(Microsoft Office 2013 Excel).

Bulgular

Alti yillik siregte her gecen yil klinigimize
getirilen ortopedik olgu sayisinin artis gosterdigi
izlendi. S6z konusu ortopedik olgular hayvan tiriine
gore siniflandinldiginda, MKU Veteriner Fakiiltesi
Cerrahi Klinigi'ne getirilen ortopedik sorunlu
hastalarin dagilimi; c¢oktan aza dogru kopek
(%46,45), sigir (%22,34), kanath (%15,25), kedi
(%10,82), egzotik (%3,72) olarak gozlenmistir.
Bunlari takiben sirasiyla kegi, tavsan, at, koyun ve
diger turler gelmekte olup bunlarin her biri %1’'in
altundadir (Tablo 1). Tani  grubuna gore
siniflandirildiginda ise, klinigimizde en fazla; kirik
(%66,43), artrit (%14,26), luksasyon (%7,65) ve
deformite-sekil bozuklugu-(%7,48) olgulariyla
karsilasildi. Daha dusilik oranlarla; displazi (%1,91),
ankiloz (%1,39) ve diger olgular %1’in altinda
seyretmistir (Tablo 2). Hastalara uygulanan sagaltim
yontemlerine gore siniflandinldiginda; operatif
yaklasim %47,70, bandaj islemleri %28,55, medikal
sagaltim ve kafes istirahati %19,50 oraninda tespit
edildi. Olgularin %4,26’si hayvan sahibinin tedaviyi
reddetmesi, 6tenazi veya kesime sevk ile sonuglandi
(Sekil 1).

‘ M Operatif sagaltim
269 M Bandaj uygulamalan
il & Medikal sagaltim
® Otenazi/Ex/Kesim/Tedaviyi red

Sekil 1. Sagaltim uygulamalarinin dagilimi.

Tartisma

Veteriner cerrahi ve ortopedi alaninda belirli
hayvan tirlerini veya hastaliklari kapsayan birgok
yerli ve yabanci calisma (Altan ve ark., 2013;
Altunatmaz ve ark., 2004; Besalti ve ark., 2011;
Cihan ve ark., 2006; Dizgin, 2005; Elma, 1992;
Guzel ve Erden, 2000; Gorgil ve ark., 2002; Gorgil
ve ark., 2004; Han ve Sagliyan, 2003; isler ve ark.,
2015; Karabulut ve ark., 2001; Karabulut ve Unsaldi,
2001; Kaya ve ark., 2011; Kihg ve ark., 2005; Kutsal
ve ark., 2003; Pamuk ve ark., 2009; Punch, 2001;
Sarierler ve Kilig, 2003; Stier ve Saglam, 2006; Yanik
ve Camoglu, 1990; Yanmaz ve ark., 2014) var iken
tim hayvan tirlerinde yalniz ortopedi olgularini
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toplu olarak inceleyen genel retrospektif calismalara
literatirlerde rastlanmamistir. Bu galisma ile Hatay
bolgesindeki hayvanlardaki ortopedik sorunlar kirik,
artrit, luksasyon, deformite, displazi, ankiloz, ¢apraz

bag lezyonlari ve osteomyelit olgularinin genel bir
retrospektif degerlendirmesi yapilarak yil ve tani
grubuna  gbre  bitancal bir bakis  agisi

olusturulmustur (Sekil 2).

N

Sekil 2. a) Kopek—Corpus mandibula, plak osteosentez. b) Caretta caretta — Kranioplasti.

Yanik ve Camoglu (1990) kliniklere en fazla
gelen olgu, tir ve hastalik tiplerini incelemis ve
sirasiyla; sigirlarda eklem hastaliklari, kopeklerde ve
kedilerde kemik ve iskelet sistemi hastaliklari,
sahinlerde atesli silah yaralanmalari ve ekstremite
kemik kiriklari ile karsilasildigini tespit etmislerdir.
Hastalarini tiirlere ve karsilastiklari hastaliklara gore
siniflandiran Sarierler ve Kili¢ (2003); sigir, kopek ve
kediyi ilk G¢ tir olarak bildirmistir. Bu tirlerde
karsilasilan hastaliklari ise; eklem hastaliklari, kemik
ve iskelet  sistemi hastaliklart  oldugunu
belirtmislerdir. MKU Veteriner Fakiiltesi’'ne getirilen
ortopedik sorunlu hastalarin dagiliminda tir olarak

ilk ¢ sirada kopek (%46,45), sigir (%22,34) ve
kanatlilara (%15,25) ait olgularin gorildigi; bunlari
kedi (%10,82), egzotik (%3,72) tirler ve diger evcil
hayvanlarin takip ettigi gértlmistur (Tablo 1). Hatay
bolgesinde kanatlilara ait ortopedik sorunlarin daha
fazla gorilmesinde sahin, kartal gibi yabani
kuslardaki kirik vakalari etkili olmustur. Alti yillik
olgu tipi dagilimlari incelendiginde ilk ti¢ sirada kirik
(%66,43), artrit (%14,26) ve luksasyon (%7,65)
olgularinin  bulundugu, takiben ise deformite
(%7,48), displazi (%1,91), ankiloz (%1,39), capraz
bag lezyonlari (%0,70) ve osteomyelit (%0,17)
olgularinin  goruldigiu belirlenmistir  (Tablo 2).

Sekil 3. a) Kopek — Kalga displazisi. b) Kartal — Humerus kirigi, postoperatif radyografisi.
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Tablo 1. Yil ve tlr gruplarina gore olgu sayilari.

Tiir/Yil 2009 2010 2011 2012 2013 2014 Toplam Yiizde (%)
Kopek 24 50 41 35 63 49 262 46,45
Sigir 9 18 33 31 17 18 126 22,34
Kanath 6 16 13 21 13 17 86 15,25
Kedi 6 5 7 12 17 14 61 10,82
Egzotik 4 3 0 10 2 2 21 3,72
Kegi 0 1 2 1 0 0 4 0,71
Tavsan 0 1 1 0 0 0 2 0,35
At 0 0 0 0 1 0 1 0,18
Koyun 0 0 1 0 0 0 1 0,18
Toplam 49 94 98 110 113 100 564 100

Tablo 2. Yil ve olgu tipi gruplarina gére olgu sayilari.

Olgu tipi / Yil 2009 2010 2011 2012 2013 2014 Toplam  Yiizde (%)
Kirk 38 65 50 78 86 65 382 66,43
Artrit 8 13 20 14 13 14 82 14,26
Luksasyon 2 9 14 5 7 7 44 7,65
Deformite 0 7 12 11 5 8 43 7,48
Displazi 0 2 3 1 1 11 1,91
Ankiloz 1 1 1 1 0 4 8 1,39
Capraz bag 0 0 1 0 1 0,70
Osteomiyelit 0 0 0 0 1 0 1 0,17
Toplam 49 97 102 114 113 100 575 100
Literatir verilerde hastalik ve hayvan tirlerini yaban  hayvanlarinin  ortopedik  sorunlarinin

kapsayan insidans ¢alismalarinda cinsiyet dagihimlari ¢6zumune yonelik 6nemli katkilar sunulmaktadir.

incelenmemistir (Elma, 1992; isler ve ark., 2015;
Pamuk ve ark., 2009; Sarierler ve Kilig, 2003; Yanik ) @U
ve Camoglu, 1990). MKU Veteriner Fakiiltesi Cerrahi ol \
Klinigi’'ndeki ortopedi olgulari incelendiginde de
belirtilen literatlir veriler ile bir¢ok noktada
uyumluluk gozlenmistir. Bolgesel farkhlik olarak
Caretta caretta deniz kaplumbagalarinda kranium
ve karapaks kiriklari goriilmektedir. Bolgesel ve
kentsel yasam sartlarina gore tir siralamasinda
farklar olabildigi ve bununla beraber tim hayvan
gruplarinda en sik karsilasilan sorunlar arasinda
ortopedik hastaliklar oldugu belirlenmistir. Ayrica;
gelen hastalarin cogunlugunun kirik, luksasyon veya
komplike kronik olgular olmasi ve spesifik alet,
ekipman ve uzmanlk gerektirmesi veteriner
ortopedik cerrahide uzmanlasmanin ve doktora
egitiminin 6nemini ortaya koymustur. (Sekil 3 ve 4).
MKU Veteriner Fakiiltesi Cerrahi Anabilim Dali;
Hatay ilinin gbgmen kus glizergahinda ve Akdeniz
sahilinde olmasi nedeni ile hem yabani kanath
(kartal, sahin vb.) hem de deniz kaplumbagalari
(Akdeniz foku, Caretta caretta, Chelonia mydas vb.)
gibi egzotik hayvanlara yonelik gerceklestirilen
ortopedik tedavilerin 6nemli bir orana (%10) sahip
oldugu gorilmektedir. Hatay ili cografi biyolojik
cesitliligiyle Turkiye’de dnemli sehirlerden biridir. Bu
nedenle kiniklerimizde bolge hayvanciliginin yanisira
Hatay dag ceylani ve deniz kaplumbagalar gibi

Sekil 4. a) Kedi — Parcal tibia kirigi, osteosentez
ameliyati. b) Képek— Karpal deformite.
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Sonug olarak; MKU Veteriner Fakiiltesi Cerrahi
Klinigi’'ne getirilen hastalar igin ortopedik sorunlarin
onemli potansiyele sahip oldugu, Hatay ili ve komsu
illerin 6zel veteriner kliniklerinin ortopedik sagaltim
yontemlerinin uygulanmasinda alet, ekipman ve
uzman hekim imkanlarinin bulunmamasindan dolayi
yetersiz kaldigi ve bunun yanisira komsu illerin
Universitelerinde  veteriner  fakiltesi olmayisi
dolayisiyla Hatay MKU Veteriner Fakiiltesi’nin
bolgede 6nemli bir yere sahip oldugu bilimsel veriler
ile belirlenmistir. Evcil ve vyabani hayvanlarin
yanisira soyu tukenme tehlikesindeki deniz
kaplumbagalari gibi bir ¢ok tir MKU Veteriner
Fakultesi imkanlari ile tedavi edilmekte olup mevcut
gelisen olanaklarin gerekli yatirnm ve planlamalar
yapilarak  artirlmasi,  deneyimli  uzmanlarin
yetistirilmesi 6nem arz etmektedir.
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Sanliurfa’da Tiiketime Sunulan Koyun Peynirlerinde inek Siitii Varliginin
Belirlenmesi
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Ozet: Koyun peyniri iilkemizde tercih edilen peynir tiirlerindendir. Koyun siitiiniin gerek pahali gerekse temin edilmesinin
daha zor olmasi nedeniyle koyun peyniri Gretiminde inek sitl ilavesi yapilmaktadir. Bu ¢alismada, Sanliurfa ilinde
perakende satisa sunulan 45 adet ambalajli, 45 adet ambalajsiz olmak Uizere toplam 90 adet koyun peynir 6rneginde ELISA
metodu ile inek siitd varliginin tespiti amaglandi. ELISA metoduna gore koyun peynir 6érneklerinin igerdigi inek siiti oranlari
%0.1'in altinda, % 1’in altinda ve %1’in {izerinde olmak (zere siniflandirildi. incelenen toplam 90 adet koyun peyniri
orneginin 7’sinde (% 7.7) % 0.1’in altinda, 53’Gnde (% 58.8) % 1’in altinda ve 30’unda (% 33.3) ise % 1'in lizerinde inek suti
bulundugu tespit edildi. Sit ve sut Urlinlerinde hileyi 6nlemek igin yaniltici etiketlemeden koruyabilecek analitik
proseddrlerin yayginlastiriimasi gerektigi kanaatine varildi.

Anahtar Kelimeler: Koyun peyniri, inek siitii, Sigir IgG, ELISA.

Detection of Cow’s Milk in Ovine Cheese Consumed in Sanliurfa Province

Abstract: Ovine cheese is a preferred type of cheese in our country. Because ovine milk is more expensive and difficult to
obtain, cow milk is added in the production of ovine cheese. The aim of this study was to determine the presence of cow’s
milk by ELISA method in 90 ovine cheese samples including 45 packaged and 45 unpackaged samples which are offered for
retail sale in Sanliurfa province. The proportion of cow's milk contained in ovine cheese samples was classified as below
0.1%, below 1% and over 1% according to the ELISA method. In 7 (7.7%) of 90 ovine cheese samples, it was below 0.1%, 53
(58.8%) in sample below 1% and in 30 (33.3%) over 1% cow milk was detected. To prevent adulteration in milk and dairy
products, analytical procedures that can protect consumers from misleading labeling should be widespread.
Keywords:Ovine cheese, Cow milk, Bovine IgG, ELISA.

Giris

Gilnimuzde kendine 6zgl kompozisyona sahip maddi, manevi ve saghk sorunlari

geleneksel Urlinlere karsi artan talepten dolayi,
Ureticiler saf koyun ve saf kegi sutlinden peynir
Uretmeye yonelmislerdir. Turkiye’de koyun peyniri,
en sevilen peynir tlrlerinden biri olup tamamiyla
koyun sitiinden Uretilmesi gerekmektedir (Colak ve
ark., 2006). Fakat Ureticiler, inek sUtinin daha ucuz
ve daha yaygin olarak bulunmasindan dolayi inek
sutiini koyun sitline ikame etmekte ve bu hile
yaygin olarak kullaniimaktadir (Ferreira ve Cacote,
2003).

Sit driinlerinde otantisite analizleri yalnizca
ekonomik acgidan degil, ayni zamanda saglik ve
dinsel yonlerden de tiiketici haklarini ilgilendiren
o6nemli konulardan biridir (De la Fuente ve Judrez,
2005). Bu nedenle, peynirlerde siit tdrlerinin
saptanmasi 6nemli bir islem olup 6zellikle saf koyun
peyniri gibi Mense Adi Korunmus (Protected
Designation of Origin-PDO) olanlar bu konuda 6nem
arz etmektedir. Tlrkiye’de koyun sitinin inek stti
ile ikame edilerek yapilan hileyi 6nlemek igin, bu
hileyi tespit edebilecek ve tiketicileri yaniltici
etiketlemeden koruyabilecek analitik prosedirlerin
uygulanmasi ve yayginlastiriimasi gerekmektedir.
Aksi takdirde bu tur hileler sonucu tiketiciler;

yasayabilmektedirler. Ornegin; cesitli hayvan sitleri
bazi insanlarda alerjik reaksiyonlara neden olabildigi
gibi, bazi siitlerin tiiketilmesi (at ve domuz st gibi)
dinsel yonlerden de sakincali olabilmektedir
(Cokugras ve Akcakaya, 1991; Kosum, 2013).

Sut tdrlerinin belirlenmesinde farkh analitik
yontemler uygulanmaktadir. Bunlar arasinda; gaz-
likit kromatografi (Ilverson ve Sheppard, 1989;
Prager, 1989), yuksek performansh likit
kromatografi (Krause ve ark., 1982), jel elektroforez
(Pierre ve Portmann, 1970; Ramos ve ark., 1977;
Ramos ve ark., 1985) ve izoelektrik odaklanma
(Addeo ve ark., 1989; Krause ve ark., 1982; Rispoli
ve Saugues, 1989) gibi imminolojik olmayan
yontemler vardir. Bu yOntemler, otantisite
analizlerinde etkili olmasina ragmen zaman alici ve
test basina nispeten yiiksek maliyetli olduklarindan
dolayr  rutin  analizlerde henliz  kullanima
girmemislerdir. St tirlerinin tespitinde uygulanan
diger yontemler ise; agar-jel immiino-difiizyon,
(Durand ve ark., 1974; Gombocz ve ark., 1981),
immino-elektroforez (Elbertzhagen, 1987) ve Enzim
Linked Immunosorbent Assay (Rodriguez ve ark.,
1990) gibi imminolojik metotlar da
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kullanilmaktadir. ELISA, tespit limitinin diisiik olmasi
ve analiz siresinin kisa olmasi nedeniyle gida
analizlerinde yaygin olarak kullanilan bir yontemdir
(Borkova ve Snaselova, 2005). Bu metot, pahali
aparatlara ve yuksek vasifli teknik elemanlara
gereksinim duyulmadan spesifik ve glvenilir gida
analizi yapilmasini saglar. Ayni zamanda bu analiz
metodu kolay, spesifik ve ucuzdur.

Yapilan literatir taramasinda Sanliurfa ve
yoresindeki koyun peynirlerinde inek siitl ilavesi ile
ilgili herhangi bir arastirmaya rastlanilmamistir. Bu
calismada, Sanliurfa ilinden temin edilen koyun
peynirlerinde inek sutii varliginin, ELISA metodu
kullanilarak tespiti amaglanmistir.

Materyal ve Metot

Orneklerin Toplanmasi: Bu calismada, 45’er adet
ambalajli ve ambalajsiz olmak lizere toplam 90 adet
koyun peyniri materyal olarak kullanildi. Ornekler
Mart-Temmuz 2016 tarihleri arasinda Sanliurfa
ilinden temin edildi. Ambalajli koyun peyniri
ornekleri  marketlerden  orijinal ambalajinda,
ambalajsiz koyun peyniri érnekleri (250 g) ise semt
pazarlarindan aseptik sartlarda plastik posetlere
alinip derhal laboratuvara getirildi. Ornekler analiz
edilinceye kadar +4°C’de buzdolabinda muhafaza
edildi.

Standart Peynir Orneklerinin Uretimi: Standart
peynir orneklerinin {retimi, Karaman (2007)in
beyaz peynir yapim yontemi  kullanilarak
gerceklestirildi. Bu amagla ¢ig sut (+4°C) 42°C'de 6n
Isitma islemini takiben standardizasyon ve 63°C’'de
30 dk. pastorizasyon islemine tabi tutuldu.
Mayalanma sicakligina (33°C) kadar sogutularak
teknelere alindu. Bu asamada tekneler
numaralandirildi. 1 numarali tekneye %90 koyun
suti+%10 inek siitd, 2 numarall tekneye %99 koyun
suti+%1 inek sutl, 3 numaral tekneye %99.9 koyun
sutii+%0.1 inek sitl alindi. Starter kultir ve %0.02
CaCl2 ilave edildikten sonra 33°C'de ©6n
olgunlasmaya birakildi. Kuvveti 1/16000 olan maya
ile mayalandiktan 70-80 dk. sonra peynir pihtisi elde
edildi. Olusan teleme 1cm?® boyutlarinda kesilerek
30 dk. daha bekletildi ardindan stzilerek kaliplandi.
15°C’'de 5 saat %14 tuzlu salamurada bekletilen
peynir kaliplari analiz edilinceye kadar +4°C'de
buzdolabinda muhafaza edildi. Hazirlanan standart
peynir ornekleri ELISA kit standartlari ile analiz
edildi ve 6rnek bulgulariyla karsilastirildi.

Peynir Orneklerinin ELISA Testi igin Hazirlanmas:: 1
g peynir ornegi 10 mL distile su ile homojenize
edildi. Homojenat 10 dk. siure ile 15°C'de 4000
devirde santriflij edildi. ELISA testi icin hazirlanan

her bir 6rnekten 100 pL plakanin herbir kuyucuguna
alind.

ELISA Test Prosediirii: Koyun peynirlerinde inek
sutiinin ~ varhgini  tespit etmek amaciyla
RIDASCREEN CIS (Art. No.R4302) ELISA kiti kullanildi.
Kit, 48 kuyucuklu mikroplaka, %10, %1 ve %0.1 inek
sitl  iceren standartlar, konjugat, substrat,
tetrametilbenzidin iceren kromojen, konjugat,
dilusyon  tamponu ve durdurma reaktifi
icermektedir. Bu amagla, kuyucuklari sigir 1gG’sine
karsi spesifik antikorlarla kapli ELISA plakasi
kullanilmistir.  Plakanin ilk alti kuyucuguna 3
standarttan cift tekrarli, diger kuyucuklara ise her
bir 6rnekten bir kez 100 uL eklendi. Plaka 30 dk. oda
isisinda  inkiibe  edildikten sonra  plakanin
kuyucuklari tamamen bosaltilarak tim kuyucuklara
250 pL distile su doldurularak yikama islemi yapildi.
Yikama islemi iki kez daha tekrarlandi. Her goéze 100
pL seyreltilmis enzim konjugat eklendi, plaka elle
sallanarak hafif¢e karistirildi ve 30 dk. oda isisinda
inkiibe edildi. inkiibasyonu takiben plakanin tiim
kuyucuklari bosaltildi ve yikama islemi distile su ile 3
kez tekrarlandi. Her kuyucuga 50 pL substrat ve 50
uL kromojen eklendi ve plaka sallanarak karanlikta
ve oda sicakliginda 30 dk. inkibe edildi. Bu silrenin
sonunda plakanin tim kuyucuklarina 100 pL
durdurma reaktifi eklendi. Plaka manuel olarak
hafifge sallanarak karistirildi ve 30 dk. iginde
absorbansi 450 nm’de ELISA okuyucuda 6lgtlda.

Bulgular

Bu arastirmada analiz edilen 45 ambalajli, 45
ambalajsiz toplam 90 adet koyun peyniri 6rnegi inek
sutd varligr agisindan ELISA testi ile degerlendirildi.
ELISA test kiti direktifine gore, %0.1 inek sutl iceren
standardin 450 nm’de verdigi absorbans degerinden
disik olan absorbans degerine sahip peynir
orneklerinin = %0.1’den az inek sitl igerdigi,
absorbans degerleri %0.1 ile %1 olan standartlarin
verdigi degerler arasinda kalan peynir 6rneklerinin
% 1’den az inek sutl icerdigi, absorbans degeri %1
inek siitl iceren standardin verdigi degerden yliksek
olan peynir érneklerinin ise %1’den fazla inek stti
icerdigi kabul edildi. Laboratuvarda hazirlanan
standart peynir Ornekleri ile test Kkitinin
standartlarinin  absorbans degerlerinin  benzer
oldugu gorildia (Tablo 1). Ambalajli koyun peyniri
orneklerinin %6.6’sinda %0.1’in altinda, %53.3’linde
%1’in altinda, %40’inda ise % 1’in lzerinde inek sttl
tespit  edilirken, ambalajsiz  koyun  peyniri
orneklerinde ise %8.8’inde %0.1'in  altinda,
%64.4’Unde %1’in altinda, %26.6’sinda ise %1’in
Gzerinde inek sutli tespit edildi. Toplam 90 adet
koyun peyniri 6rneginin %7.7’sinde %0.1’in altinda,
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%58.8’'inde %1’in altinda, %33.3’Unde ise %1’in

Gzerinde inek siiti tespit edildi (Tablo 2).

Tablo 1. Kit standartlari ile peynir standartlarinin absorbans degerleri.

Kit standardi Absorbans degeri (450 nm)

Laboratuvar Standardi

Absorbans degeri (450 nm)

%10 inek sitd 2.741 %10 inek sutd 2.668
%1 inek siitl 2.628 %1 inek sitd 2.621
%0.1 inek sUtu 1.333 %0.1 inek sUtd 1.301
Tablo 2. Koyun peynir 6rneklerinde ELISA ile tespit edilen inek siitli oranlari (%).

Ornek <% 0.1 <% 1 >%1
Ambalajli koyun peyniri 3 24 18
Ambalajsiz koyun peyniri 4 29 12
Toplam 7 53 30

Tartisma ve Sonug

Avrupa Birligi standartlarina gore peynirde inek
sutl tespit limitinin %1’'in altinda olmasi, karisik
sutlerden (inek, koyun, kegi, manda) elde edilen
peynirlerde Gretimde kullanilan sitlerin oranlarinin
Urin  etiketi Uzerinde belirtilmesi  gerektigi
bildirilmektedir (Anonim, 2001). Koyun
peynirlerinde inek sitd varliginin arastirilmasi igin
kullanilan  elektroforez metodu ile yapilan
arastirmalarda siit proteinleri ve o6zellikle kazeinin
siniflandiriimasi ayirici tanida esas teskil etmektedir.
Poliakrilamid jel elektroforez ile Isparta ilinde
Simsek ve Uraz (2008) tarafindan vyapilan
arastirmada koyun peynirlerinde %11.1 oraninda
kazein azotu tespit edilmistir. Arastirmacilar SDS-
PAGE ve native-PAGE ile koyun peynirlerinde inek
as—kazeini ile tespit limitini %5 olabilecegi
bildirilmistir. Arastirmacilarin kullandigl yéntem ile
bu ¢alismada kullanilan ELISA  yontemi
kiyaslandiginda, bu galismada kullanilan metodun
tespit limitinin daha yuksek oldugu ve peynir
orneklerinde inek sutiiniin belirlenmesinin daha
kolay oldugu dusinilmektedir.

izoelektrik odaklanma (IEF), Avrupa Birligi
tarafindan koyun, keci ve bufalo sitlerinden
Uretilen peynirlerde inek siitd varligini aragtirmak
icin Onerilen metotlardan biridir. Metodun temel
prensibi Y2veYs kazeinlerinin tespitidir. Tespit limiti
%1 olup bu calismada kullanilan ELISA metodunun
tespit limitinden ylksektir (Anonim, 2001). Ayrica
analiz icin daha uzun slire gerektigi ayri bir
dezavantaj olarak gortlmektedir. PCR ile yapilan
arastirmalarda tespit limitinin %0.1 oldugu ve sigir
sutine spesifik Bos taurus B-casein geninin
kullanildigi bir arastirmada koyun, keci ve bufalo
sutlerinde %5 oraninda hilenin tespit edildigi
bildirilmistir (Klotz ve Einspanier, 2001).

Koyun peynirlerinde inek sitd varliginin
arastirilmasi amaciyla immino-kimyasal metotlar
yaygin olarak kullaniimaktadir. Temel prensip

spesifik mono veya poliklonal antikorlarin tespitidir.
Reaksiyonlar, genellikle sigir 1gG, B-Lg, k-Kazein,
kazein ve asi-kazein antikorlar ile
gergeklestiriimektedir (Zeleridkova ve ark., 2010).
Bu metotlarin hassasiyeti %0.5’in altindadir. Bu
arastirmada kullanilan ELISA metodunda sigir 1gG
antikorunu tespit etmek hedeflenmistir. Testin hizl,
tespit limitinin dusik olmasi (%0.1), hassasiyeti ve
peynir oOrneklerinde glivenli sonug¢ vermesi gibi
avantajlarinin yani sira; hilenin tespitinde 1gG’lerin
yuksek sicaklikta denatiire olmasi nedeniyle UHT st
orneklerinde dogru sonu¢ verememesi dezavantaj
olarak karsimiza ¢ikmaktadir. Song ve ark.
(2010)'nin  sigir B-kazeini temelli indirekt ELISA
yontemi ile yapmis olduklari arastirmada kegi
sutlerinde %2-50 oraninda inek sitl hilesini tespit
edebildiklerini rapor etmislerdir. Tirkiye’de yapilan
bir c¢alismada, istanbul ilindeki marketlerden
toplamis olduklari 100 adet koyun peynir 6rnegi ile
yaptiklari ¢galismada immino-kromatografik metotla
orneklerin %48’inde inek sutl tespit ettiklerini
bildirilmistir. Arastirmacilara ait bu veri géz 6nlinde
bulunduruldugunda, bu ¢alismada %1’in Uzerinde
inek sltd hilesi tespit edilen peynir oraninin (%33.3)
daha dusltk oldugu goérilmektedir (Colak ve ark.,
2005).

Sonug olarak, Sanliurfa ilinden temin edilen
toplam 90 adet koyun peynir O6rneginin 30
(%33.3)’'unda %1’in Gzerinde inek sutl tespit edilmis
olup, st ve sut Urlnlerinde gerek halk saghgi
gerekse haksiz kazancin ve dolayisiyla Ulke
ekonomisinin ~ korunmasi  amaciyla  hilelerin
onlenmesi ve bu amagla analitik prosedirlerin rutin
olarak uygulanmasi ve irin etiketlerinde Gretimde
kullanilan farkh tlrlere ait siitlerin ve oranlarinin
belirtilmesi gerektigi kanaatine varilmistir.
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Bazi Kaba Yemlere Cérek Otu, Kekik Otu ve Yaglari ilavesinin in Vitro Organik
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Ozet: Bu ¢alisma, misir silaji ve yonca kuru otuna ilave edilen, farkl oranlarda ¢érek otu (kontrol, %0.46, %0.92), ¢6rek otu
yagl (%0.15, %0.3), kekik otu (kontrol %4.3, %8.6) ve kekik yaginin (%0.15, %0.3) invitro metan gazi Uretimi lzerine etkisini
arastirmak amaciyla yapildi. Farkh seviyelerde ¢orek otu, ¢corek otu yagi ile kekik otu ve kekik yagi ilave edilen yemler 4’er
tekerrir olacak sekilde in vitro gaz teknigi ile 24 saatlik inkubasyona birakilarak hazirlanmistir in vitro gaz tretim teknigi ile
24 saatte meydana gelen toplam gaz miktarina dayanilarak in vitro organik madde sindirilebilirligi (IVOMS) hesaplanmis,
toplam gaz icerisindeki metan gazi ylzdesi ise bilgisayar destekli metan gazi 6lglim cihazi yardimiyla belirlenmistir.Yapilan
calismada yem maddeleri icinde en yiiksek IVOMS degeri yonca kuru otuna %0.3 ¢érek otu yagl ilave edilen grupta
gozlenirken en disiik metan gazi misir silajina %4.3 oraninda kekik otu ilave edilen grupta elde edilmistir (P<0.05). Sonug
olarak misir silajina ilave edilen %4.3 oraninda kekik otunun metan uretimini azalttigi ancak iVOMS derecesini etkilemedigi,
cérek otu yaginin ise genel olarak IVOMS derecesini arttirdigl, gdzlenmistir. Ayrica sunulan calismada kullanilan katki
maddelerinin ruminant beslemede hayvan performansi tizerine etkisinin belirlenmesi icin in vivo ¢galismalar gerekmektedir.
Anahtar Kelimeler: Kekik, Corek otu, Metan, in Vitro.

Effects of Black Cumin Seed, Thyme and Their Oils Added to Some Roughages on In Vitro Organic

Matter Digestibility and Methane Production

Abstract: The aim of this study was to investigate the effect of addition of black cumin seed (control, %0.46, %0.92) or
black cumin oil (%0.15, %0.3) as well as thyme (control, %4.3, %8.6) or thyme oil (control %0.15, %0.3) at different levels on
in vitro methane production. Feed samples added with black cumin or black cumin oil as well as thyme or thyme oil were
incubated in glass tubes containing rumen fluid for 24 hours as four replicates. Based on the total gas volume, in vitro
organic matter digestibility (IVOMD) was estimated and the percent of produced methane in total gas volume was
measured by using a methane measuring device. The highest in IVOMD was observed in alfaalfa hay added with 0.3% black
cumin oil, while the lowest methan level was observed in corn silage added with thyme at 4.3% (P<0.05). The results of this
study indicated that addition of thyme at 4.3% level to corn silage decreased methane produciton without affecting IVOMD
while addition of black cumin oil generally increased IVOMD. Further in vivo studies are necessary in order to investigate
the effect of these additives on performance of animals.

Keywords: Thyme, Black cumin seed, Methane, In Vitro.

Giris

Sera gazlan karbondioksit, metan, diazot
monoksit ve kloroflorokarbon olarak dogada
bulunurlar. Kiresel 1sinma acisinda incelendiginde
ruminantlarin sindirim sisteminde rumen
fermantasyonu sonucu olusan metan bir sera

glbresinden kaynaklanan metan gazinin tim sera
gazlari igindeki payinin yaklasik %2.9 oldugunu
bildirmislerdir. Ruminantlar tarafindan rumende
Uretilen metan gazi gegirme vyoluyla dogaya
salinarak hem ekonomik hem de ekolojik

gazidir. Son yillarda diinya nifusunun hizla artmasi
buna bagl olarak o&zellikle hayvansal (retimin
artmasi, atmosferdeki sera gazlarinin artisina neden
oldugu bildirilmistir. Yapilan c¢alsmalarda yillik
olarak Uretilen metan gazinin 7.6 milyon tonluk
kisminin hayvancilik faaliyetlerinden kaynaklandigi
belirlenmistir (Van Aardenne ve ark., 2001).
Johnson ve ark. (1992) vyaptiklari arastirmada
ruminant  hayvanlarin  sindirim  sistemi  ve

problemlere yol acmaktadir (Oztiirk, 2007; Oztiirk,
2008). Sindirim gazlariyla atmosfere verilen metan
gazl ile, rumende metabolize edilen yem enerjisinin
yaklasik olarak %2 ila 12 arasinda bir enerji kaybi
olustugu bildirilmistir (Pen ve ark., 2006). Ruminant
hayvanlarda metan (retimini etkileyen faktorler
arasinda; rasyondaki kesif yem orani, kaba yemin
kalitesi, rasyonun iceriginde bulunan karbonhidrat
tipi, organik asit, probiyotikler, fenolik bilesikler
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iceren bitkiler ile hayvanlarin yem tiiketimi seviyesi,
yemin sindirim kanalindan gegis hizi, rasyonda
iyonofor maddelerin bulunmasi, yemdeki yagin
doymusluk derecesi, sicaklik ve yemden yararlanma
gibi etkenler yer almaktadir (Nkrumah, 2006).

Metan  gazi  (Uretimini  azaltmak igin
antibiyotikler kullanilmig, fakat antibiyotik kullanimi,
hastalik yapan mikroorganizmalara karsl
hayvanlarda direng gelisimine neden olmustur
(Bach, 2001; Botsoglou, 2002). Ayni zamanda gida
glivenligi agisindan bu antibiyotik kalintilarinin insan
sagligl Gzerinde olusturabilecegi olumsuz etkilerden
dolayr Avrupa Birligi (lkeleri ve aday lkelerde
antibiyotiklerin yemlere katilmasi yasaklanmistir
(Anonim, 2006).

Antibiyotiklere alternatif olarak bitki
ekstraktlarindaki esansiyel yaglar ve diger aktif
bilesenler metan olusumunun azaltilmasinda yem
katki maddesi olarak 6nem kazanmistir (Castillejos
ve ark., 2007; Jang ve ark., 2007). Yapilan
arastirmalarda, bitkisel ekstraktlardan elde edilen
yaglarin rumendeki mikrobiyal poptilasyonu olumlu
yonde etkiledigi ve metan (retimini azalttig
belirlenmistir (Calsamiglia ve ark., 2006; Patra ve
Saxena, 2010). Bitki ekstraktlarinin antimikrobiyal
etkilerinden dolayi, antibiyotiklere alternatif olarak
rumen fermantasyonunun kontroli amaciyla
kullanilmasi glindeme gelmistir (Tekeli ve ark., 2007;
Wallace ve ark., 2002). Aromatik ve tibbi bitki
ekstraktlari ve bu bitkilerin esansiyel yaglari tGzerine
birgok calisma yapilmig, hayvan rasyonlarinda yeme
ve suya ilave edilen bitki ekstraktlari ile yem
tuketimi, yemden yararlanma ve karkas kalitesinde
gelismeler sagladigi belirtilmistir (Cift¢i ve ark.,
2005).

Corek otu (Nigella sativa), Ranunculacea
familyasina ait bir bitki tartdir. Corek otu
tohumlarinin yapisinda, %0.4-0.45 ugucu yag, %32-
40 ham yag, %16-19.9 protein, %5.5 saponinler,
alkoloidler, lifler, tanenler, %33.9 karbonhidrat,
%1.79-3.44 mineral madde bulunmaktadir. Bunun
yani sira ¢orek otu tohumu tiamin, askorbik asit,
niasin, pridoksin ve folik asit icermektedir. Ugucu
yaglarin yapisinda karvakrol, nigellon, p-cymene, d-
limonen, a ve PB-pinen bulunur. Bunun disinda
farmakolojik olarak aktif bilesenlerden baslica
ditimokinon, timokinon, timol ve timohidrokinon
bulunur (Randhawa ve Al-Ghamdi, 2002). Bitki
ekstraktlarinin viicuttaki faydalarinin en 6nemli
nedeni icerdigi %58 oranindaki Omega 3 ve Omega
6 yag asitleridir. Corek otu yagl hem insan saghgi
hem de hayvan saghg icin ©6nemli bir besin
kaynagidir (Anonim, 2016a). Kekik, ballibabagiller
familyasindan genelde c¢ayir, tarla ve orman
alanlarinda gorilen bitki tlrlerinin ortak adidir.

Kekik otunun yaprak ve giceklerinde su buhan
distilasyonu yontemi ile %2-8 oraninda yakic
lezzetli aromatik kokulu ugucu yaglar elde edilir. Bu
ugucu yaglar arasinda monoterpen, karvakrol ve
timol bulunmaktadir. Dinya genelinde vyaklasik
olarak 100 gesit kekik otu yetismektedir. Tirkiye’de
ise 33 c¢esit kekik otu oldugu belirlenmistir.
Tirkiye’de yillik olarak 12000 ton kekik hasadi
yapilmakta, 9000 ton yurt disina ihra¢ edilirken,
3000 tonu ise yurt iginde tiiketime sunulmaktadir.
Diinyada en ¢ok kekik otu Tirkiye’de yetismektedir.
Dinyadaki 60-70 ton olan kekik yagi Gretiminin
yaklasik %10'u Turkiye’de gergeklestirilmektedir.
Kekik hakkinda yapilan arastirmalar kekik bitkisinin
antimikrobiyal etkinlige sahip oldugunu
gostermektedir.  Kekik insanlarda daha ¢ok
antiseptik, antispazmotik, istah agici, idrar
soktiricl, genel uyaricl 6zelliklere sahiptir. Kekik
icerisindeki etken maddelerin dislk tansiyon,
Saman nezlesi, yorgunluk, bogmaca, nefes darhgi,
enfeksiyonlu hastaliklar, romatizmal hastaliklar,
uykusuzluk, bagirsak parazitleri ve kan dolasim
bozukluguna iyi geldigi bildiriimektedir (Anonim,
2016b).

Bu calismada ruminant beslemede kullanilan
yonca ve misir silajlarina farkl oranlarda ilave edilen
corek otu, ¢orek otu yagl ile kekik otu ve kekik
yaginin in vitro metan gazi, IVOMS ve metabolik
enerji  (ME) Uzerine etkisinin  arastiriimasi
amaglanmigtir.

Materyal ve Metot

Calismada kullanilan musir silaji ve yonca kuru
otu Harran Universitesi Hayvancilik Arastirma
Unitesi’nden  temin  edilmistir.  Arastirmada
kullanilan kekik otu Sanhurfa ilinin Karakopri
ilcesinin Masuk mahallesindeki ev bostanindan
toplandiktan sonra kurutularak 6gitilmeye hazir
hale getirilmistir. Corek otu, Corek otu yagi ile kekik
yagl piyasadan temin edilmistir.

Arastirmada kullanilan yem materyalleri ile
¢orek otu ve kekik otu 1 mm elekten gecgebilecek
sekilde laboratuvar degirmeninde ogutilmustir.
Denemede kullanilan misir silaji ve yoncanin kuru
madde, ham protein ve ham kil icerikleri AOAC
(2005)’'e gore, ADF (asit detergant fibre) ve NDF
(neutral detergant fibre) analizleri ise Van Soest ve
ark. (1991)'a gore yapilmistir. Her bir yem ham
maddesine (Misir silaji, yonca kuru otu) %0.3, %0.15
¢orek otu yagi, %0.3, %0.15 kekik yagr ve bu
oranlara karsilik gelecek sekilde %0.92, %0.46
oraninda ¢orek otu, %8.6, %4.3 oraninda kekik otu
katildi. Calismada Menke ve ark. (1988) tarafindan
bildirilen gaz Uretim teknigi kullanildi. Bu yéntemin
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temeli yemlerin, rumen sivisi ile 24 saatlik
inkibasyonu sonucu olusan gaz miktarinin
Olctilmesine dayanir. Elde edilen sonuglar in vitro
organik madde sindirilebilirligi (IVOMS) ve yem
maddelerinin metabolik enerji (ME) igeriginin
hesaplanmasinda kullanilmistir. Elde edilen gaz
icerisindeki metan (CH4) ylzdesi bilgisayara bagl
metan gazi 6lgim cihazi (Sensors Analysentechnik
GmbH&Co. KG, Berlin, Germany) vyardimiyla
Ol¢lilmustir. Gaz Uretim tekniginde her bir 6rnek
icin 4 tekerrlir olacak sekilde calisiimistir.
Siringalarda kalan rumen sivisi yem karisimi 4 kath
tilbentten stzilerek pH degerleri okunmus, bu
ornekler amonyak azotu (NHsz-N) analizlerinin
yapilacagi zamana kadar derin dondurucuda
muhafaza edilmistir. Rumen sivisinin NH3-N analizi
Markham distilasyon yontemi ile belirlenmistir
(Markham, 1942).

Elde edilen degerlerin istatistiksel analizi SPSS
13.0 programinda tek yonli varyans (ANOVA)
analizi ile yapildi. Gruplar arasindaki farkhhklarin

onemi, Duncan ¢oklu kiyaslama testiyle belirlendi
(SPSS, 2004).

Bulgular

Calismada kullanilan kaba yemlerin besin
madde bilesimleri Tablo 1'de verilmistir. Farkh
oranlarda ¢orek otu ve ¢orek otu yag ilave edilmis
yonca kuru otunun in vitro gaz tretimi, iVOMS, ME,
COz2, CH4, pH ve NHs-N degerlerine etkileri Tablo 2'de
verilmigtir. Kekik otu ve kekik yaginin farkh
seviyelerde yonca kuru otuna ilavesinin in vitro gaz
retimi, IVOMS, ME, CO CHs, pH ve NHs-N
degerlerine etkileri Tablo 3’de verilmistir. Farkh
oranlarda ¢orek otu ve ¢orek otu yag ilave edilmis
misir silajinin in vitro gaz Uretimi, iVOMS, ME, CO.,
CHs, pH ve NHs-N degerlerine etkileri Tablo 4’te
verilmigtir. Kekik otu ve kekik yaginin farkh
seviyelerde musir silajina ilavesinin in vitro gaz
retimi, IVOMS, ME, COz CHs, pH ve NHzN
degerlerine etkileri Tablo 5’te verilmistir.

Tablo 1. Yonca ve misir silajinin ham besin madde igerikleri (gr/kg km).

KM oM HK ADF NDF
Yonca 931.90 897.60 140.30 95.40 361.00 381.40
Misir silaji 944.60 927.00 72.00 69.00 325.00 576.10

Tablo 2. Yonca kuru otuna farkh seviyelerde ¢orek otu ve ¢orek otu yagi ilavesinin metan Uretimi ve in vitro sindirilme

dercesine etkisi.

Corek otu Corek otu yagi

Parametre Kontrol %0.46 %0.92 %0.15 %0.3 SEM P
Gaz ml/g KM 189.423b 183.92b 191.38% 199.143b 203.702 2.70 *
IVOMS % KM 55.062P 54,53b 55.892b 57.212b 58.02° 0.49 *
ME MJ/kg KM 8.73% 8.58P 8.992b 9.112 0.12 *k
CHas % 9.41¢ 11.452 10.63b 11.672 11.682 0.25 **
CO,% 82.30? 80.09° 80.85P 80.10b 80.15P 0.25 **
pH 6.77 6.77 6.75 6.74 0.01 Ons
NH3-N mg/dI 34.65 33.04 31.52 31.85 0.57 Ons

a, b, c: Ayni satirda farkli harf tasiyan degerler farkli bulunmustur. CHa: Metan, CO,: Karbondioksit, iVOMS: invitro organik
madde sindirilebilirligi, ME: Metabolik enerji, NH3-N: Amonyak azotu, *: P<0.05, **: P<0.01, ***: P<0.001, ONS: Onemsiz

Tablo 3. Yonca kuru otuna farkli seviyelerde kekik otu ve kekik yagi ilavesinin metan Uretimi ve in vitro sindirilme dercesine

etkisi.
Kekik otu Kekik yagi

Parametre Kontrol %4.3 %0.15 %0.3 SEM P
Gaz ml/g KM 189.422b 183.55b 198.48? 185.65P 181.52b 2.25 *
IVOMS % KM 55.06° 54.66° 57.522 54.80P 54.07° 0.42 *
ME MJ/kg KM 8.73b 8.63bP 8.62° 8.51P 0.07 *
CHs% 9.41b 10.552b 11.182 10.092b 10.1923b 0.22 *
CO,% 82.30° 80.50Pb 80.60P 81.05P 80.86 0.22 *
pH 6.77°2 6.72° 6.70b 6.72° 0.01 *
NH3-N mg/dI 34.652 32.84b 32.99° 32.32b 29.92b 0.72 *

a, b, c¢: Ayni satirda farkli harf tasiyan degerler farkli bulunmustur. CHa: Metan, CO,: Karbondioksit, iVOMS: invitro organik
madde sindirilebilirligi, ME: Metabolik enerji, NH3-N: Amonyak azotu, *: P<0.05.
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Tablo 4. Misir silajina farkli seviyelerde ¢orek otu ve ¢orek otu yagi ilavesinin metan lretimi ve in vitro sindirilme dercesine
etkisi.

Corek otu Corek otu yagi
Parametre Kontrol %0.46 %0.92 %0.15 %0.3 SEM P
Gaz ml/g KM 207.662 202.61% 188.82b 202.83% 211.40° 2.88 *
IVOMS % KM 55.492 54.622b 52.21° 54.632b 56.162 0.51 *
ME MJ/kg KM 8.412 8.282b 7.91° 8.28ab 8.51° 0.08 *
CH4s% 10.68 10.36 10.07 10.60 10.81 0.13 Ons
CO:% 81.52 81.77 81.37 81.38 81.59 0.09 Ons
pH 6.63 6.60 6.61 6.61 6.62 0.01 Ons
NH3-N mg/dI 25.87 29.40 27.09 25.60 27.93 0.75 Ons

a, b, c: Ayni satirda farkl harf tasiyan degerler farkli bulunmustur. CHs: Metan, CO,: Karbondioksit, iVOMS: in vitro organik
madde sindirilebilirligi, ME: Metabolik enerji, NH3-N: Amonyak azotu, *: P<0.05, ONS: Onemsiz

Tablo 5.Misir silajina farkl farkli seviyelerde kekik otu ve kekik yagi ilavesinin metan Uretimi ve in vitro sindirilme dercesine
etkisi.

Kekik otu Kekik yagi

Parametre Kontrol %4.3 %8.6 %0.15 %0.3 SEM

Gaz ml/g KM 207.662b 207.44% 201.45b 215.36° 203.71° 1.71 *
IVOMS % KM 55.492 55.6820 54.81b 56.862 54.790 0.29 *
ME MJ/kg KM 8.41% 8.452b 8.33b 8.622 8.300 0.05 *
CH4% 10.68? 9.25d 9.99bc 10.342b 9.47< 0.16 *
C0:% 81.52¢ 82.952 82.01b¢ 82.18b 82.59 0.15 *
pH 6.632 6.622b 6.622 6.59° 6.602b 0.01 *
NH3-N mg/dI 25.87 25.53 26.96 25.71 26.29 0.39 Ons

a, b, c: Ayni satirda farkl harf tasiyan degerler farkli bulunmustur. CHs: Metan, CO,: Karbondioksit, iVOMS: in vitro organik
madde sindirilebilirligi, ME: Metabolik enerji, NHz-N: Amonyak azotu, *: P<0.05, ONS: Onemsiz.

Tartisma ve Sonug
Calismada kullanilan misir silajinin ham besin

madde bilesimi Filya ve ark. (2002) ile Oztiirk ve ark.
(2006)'nin, literatirde bildirdikleri besin maddelerin

katilan ¢orek otu yaginin KM, OM ve NDF
sindirilebilirligini artirdigini tespit etmistir. En disik
metan Uretimi %0.92 ¢orek otu grubunda, en

bilesimi ile benzer bulunmustur. Yonca kuru otunun
ham besin maddeleri bilesimi yoncanin kalitesine ve
vejetasyon donemine gore degisebilmektedir. Genel
olarak sunulan galismadaki yoncanin besin madde
bilesimi Canbolat ve ark. (2009)'nin yapmis olduklari
calismalarda  bildirdikleri ile benzer olarak
bulunmustur.

Farkh seviyelerde c¢orek otu ve ¢orek otu
yaginin, yonca kuru otuna ilavesinde in vitro gaz
Uretimi (P<0.05), IVOMS (P<0.05) ve ME (P<0,01),
CO2 ve CHgs lretimi (P<0.01) Gzerine etkisi onemli,
NH3-N dizeyi ve pH degeri (zerine etkisi ise
onemsiz bulunmustur (Tablo 2). En disik gaz
tretimi, IVOMS ve ME %0.46 ¢érek otu grubunda
elde edilirken, en yiiksek gaz iiretimi, IVOMS ve ME
%0.3 ¢orek otu yagi grubunda elde edilmistir. Yonca
kuru otuna ilave edilen c¢orek vyaginin aktif
bilesenleri, rumendeki  mikrobiyal aktiviteyi
arttirarak yemin in vitro gaz tretimi, iVOMS ve ME
degerlerini olumlu yonde etkilemistir. Yilmaz (2009)
tarafindan yapilan bir ¢alismada, bugday samanina

yiuksek metan dretimi ise %0.3 ¢orek otu yag
grubunda elde edilmistir. En distik CO2 %0.46 ¢orek
otu grubunda elde edilirken, en yiliksek CO2 %0.92
¢orek otu grubunda elde edilmistir. Corek otu ve
¢orek yaginin yonca kuru otuna ilavesine bagh
olarak CH4 Uretiminde artis gozlenmistir. Akgil ve
Denek (2013)’in yaptiklari bir ¢alismada bugday
samanina ilave edilen okaliptus seviyesinin artisina
bagh olarak rumen sivisi NHs-N bakiminda farkliligin
olmadigi bildirmislerdir. Yonca kuru otuna farkli
seviyelerde ilave edilen kekik yagi ve kekik otunun
in vitro gaz lretimi, IVOMS, ME, NHs-N degeri, CO>
ve CHs gazi Uretimi ve pH degeri (zerine etkisi
o6nemli bulunmustur (P<0.05). Kontrol grubuyla
karsilastirildiginda en diasik ve en vyiksek gaz
tretimi, IVOMS ve ME sirasiyla %0.3 kekik yagi ve
%8.6 kekik otu ilave edilen grupta elde edilmistir.
Yonca kuru otuna eklenen kekik yagi seviyesinin
artisina bagh olarak gaz lretimindeki azalma, kekik
yaginin aktif bilesenlerinin rumen
fermantasyonunuda antimikrobiyal ozellik
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gostermesi ile agiklanabilir (Bampidisve ark., 2005;
Busquet ve ark. 2006; Calsamiglia ve ark., 2007;
Dorman ve Deans, 2000). Newbold ve ark. (2004)
yemdeki esansiyel yag dizeyinin artirilmasinin in
vitro gaz Uretimini azalttigini bildirmistir. En disik
CHs ve CO2 gazi iretimi sirasiyla kontrol ve %4.3
kekik otu grubunda elde edilmistir. En ylksek CH4 ve
CO2 uretimi ise %8.6 kekik otu grubunda elde
edilmistir (Tablo 3). Yonca kuru otuna ilave edilen
kekik otu ve kekik yaginin genel olarak kontrol
grubuna gore CHa seviyesini arttirdigi CO2 miktarini
ise azalttigi gorilmistir. Elde ettigimiz bulgular
Akgil ve Denek (2013)’in yaptigl in vitro ¢alismada
misir silaji, yonca kuru otu, cayir kuru otu ve bugday
samanina farkli oranlarda okaliptus yapragi
ilavesinin CO. Uzerine etkisi ile desteklenebilir.
Kontrol grubundaki NHs-N Gretimi ve pH degeri
deneme gruplarindan yiksek bulunmustur. Kekik
otu ve kekik yagi miktarinin artmasina bagh olarak
NHs-N dretiminin  azalmasi in vitro protein
sindiriminin dastigini gostermektedir. Bu durum
kekik otu veya kekik yagi ilavesinin rumende
parcalanmayan (by-pass) protein icerigini
arttirmasina baglanabilir. Yonca kuru otuna ilave
edilen kekik otu ve kekik yaginin artmasina bagli
olarak pH degerinin azalmasi NHsz-N dretimindeki
azalmayla uyumludur.

Misir silajina farkli seviyelerde ¢érek otu, ¢orek
otu yagi ilavesinin (Tablo 4), in vitro gaz Uretimine,
IVOMS ve ME etkisi &nemli (P<0.05), CHa ve CO2 gazi
Uretimi ile NH3-N ve pH degerleri Uzerine etkisi ise
dnemsiz bulunmustur. Gaz Uretimi, IVOMS ve ME
degerleri %0.92 ¢orek otu ilave edilen grupta
azalirken, %0.3 ¢orek otu yagl grubunda ise arttigi
gorilmiustir. Misir silajina ilave edilen ¢orek otu
yagi seviyesindeki artisa bagli olarak meydana gelen
gaz Uretimindeki artis, ¢orek otu vyag aktif
bilesenlerinin rumendeki aktiviteyi arttirarak yemin
in vitro gaz dretimi, IVOMS ve ME degerlerinde
artisa neden olmus olabilir. Sunulan ¢alismadaki
bulgularla uyumlu olarak Daba ve Abdel (1988)
¢orek otundaki ugucu yaglarin, seliilozu sindirebilen
bakterilerin ¢cogalmasini uyardigini bildirmistir. Yine
Wenk (2000)’in yaptigi c¢alismada elde edilen
bulgular, yapilan galismayla benzer bulunmustur.
Thao ve Wanapat (2013), vyaptiklari in vivo
calismada okaliptus yapragi ilavesinin rumen sivisi
NHs-N ve pH degerini etkilemedigini bildirmislerdir.

Misir silajina farkh seviyelerde kekik otu ve
kekik yagi ilavesinin (Tablo 5), in vitro gaz lretimi,
IVOMS ve ME degerleri, CHs gazi ve CO> Uretimi ve
pH degeri Uzerine etkisi 6nemli (P<0.05), NHs-N
degerine etkisi ise 6nemsiz bulunmustur. En disik
ve en yiiksek gaz Uretimi, iIVOMS ve ME degerleri
sirasiyla %8.6 kekik otu ve %0.15 kekik yagi ilave

edilen gruplarda belirlenmistir. Misir silajina ilave
edilen kekik yagi seviyesinin artisina bagh olarak gaz
Uretimindeki azalma, kekik yagi aktif bilesenlerinin
antimikrobiyal  aktivitesi ile iliskilendirilebilir.
Canbolat ve ark., (2010)'nin yaptiklari benzer
galismada, IVOMS ve ME diizeylerinin belirgin
olarak azaldigini belirlemislerdir. Misir silajina ilave
edilen kekik yagl seviyesinin artmasina paralel
olarak CHs gazi Uretiminin azalmasi, kekik yaginin
aktif bilesenlerinin  rumen fermantasyonundaki
mikrobiyal aktiviteyi azaltmasina baglanabilir.
Kumar ve ark. (2009), kaba yemlere okaliptus yagi
ilavesinin genel olarak in vitro CHs Uretimini
azaltugini  belirtmislerdir. Yine Sallam ve ark.
(2009)’nin koyunlarla yaptiklari in vivo galismada
gunluk olarak rasyona ilave edilen okaliptus yaginin
CHa Uretimini distirdigiina bildirmiglerdir. En disiik
pH %0.15 kekik yagi grubunda, en ylksek pH ise
kontrol grubunda elde edilmistir. Misir silajina ilave
edilen kekik otu ve kekik yaginin artmasina bagh
olarak pH degeri azalmistir.

Bu c¢alisma sonucunda elde edilen bulgular in
vitro verilere dayanilarak kaba yemlere kekik otu,
kekik yagi ile ¢orek otu ve ¢orek otu yaginin ruminal
fermantasyonda bazi parametreler lzerine olumlu
etkileri bulundugunu gdstermektedir. Ozelliklede
corek otu yagi ile kekik otunun 6nemli dizeyde
olumlu olabilecegi distinilmektedir. Ruminantlarda
yem tiiketimi ve hayvansal performansa etkisinin
tam olarak anlagilmasi i¢cim in vivo hayvan
denemelerinin de yapilmasi kanaatine varilmistir.
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Bir Kedide intrakranial Psammomat6z Meningioma Olgusu
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Ozet: Bu ¢alismada, halsizlik, kafasini saga sola ¢arpma, ylirimede gigliik, gormede bozukluk gibi klinik bulgularla 6tenazisi
yapilan, 17 yash, erkek bir kedide intrakranial psammomatdz meningioma olgusu tanimlandi. Hayvan sahibinin istegi ile kedi
Otenazi edildi. Histolojik incelemede, atipik 6zellikler gosteren, mekik sekilli, belirgin eozinofilik sitoplazmali, yuvarlak
cekirdekli hiicrelerin aralarinda yogun kollajen demetlerin varhigi gérildi. Ayrica ¢ok sayida konsantrik lamellasyonlardan
olusan girdaplarin merkezlerinde bazofilik mineralizasyon alanlarinin oldugu psammom adaciklari dikkati ¢ekti. Bu yapilarin
aralarinda yariklar halinde kollesterin kristallerinin oldugu fark edildi. Sonug olarak kedilerde sik rastlandigi bildirilen ancak
Ulkemizde ilk kez bir kedide saptanan intrakranial psammomat6z meningioma makroskobik ve mikroskobik bulgulari ile
tanimlanmistir.

Anahtar Kelimeler: Histopatoloji, kedi, Psammomatéz meningioma.

A Case of Intracranial Psammomatous Meningioma in A Cat

Abstract: In the present study, intracranial psammomatous meningioma was described in a 17 years old, male cat is
submitted to clinics with history of weakness, incoordination, difficulty in walking and oversight. The animal is euthanatized
with request of owner of cat. Histological examination revealed the presence of dense collagen bundles between the round
nucleated cells with atypical features, shuttle-shaped, marked eosinophilic cytoplasm. In addition, psammom islands, where
basophilic mineralization areas are located in the centers of vortices composed of many concentric lamellations, have been
noted. At necropsy, the cadaver is evaluated systematically as to routin necropsy method. Collestrin clefts were seen
between collestrin crystals. As a result, although intracranial psammomatous meningioma seen frequently in cats, the
tumour was described with macroscopic and microscopic findings in a cat, in our country initially.

Keywords: Cat, Histopathology, Psammomatous meningioma.

Giris

Meningiomalar meningoepitelyal hicreler, kedilerde sik rastlandig bildirilen ancak tlkemizde
arahnoid membran ve pia materden koken alan ilk kez bir kedide saptanan intrakranial
merkezi sinir sistemi tiimorleridir (Erer ve Kiran, psammomatdz meningioma  makroskobik ve
2005; Forterre ve ark., 2007; Gul ve ilhan, 2010; mikroskobik bulgulari ile tanimlamaktir.

Koestner ve Higgins, 2002). insanlarda kranial
irritasyonlar veya travmalara bagli olusurken,
hayvanlarda olusum nedenleri tam olarak
aydinlatilamamistir (Koestner ve Higgins, 2002;
Patnaik ve ark., 1986; Summer ve ark., 1995).
Kopeklerde 7 yas Ustl, kedilerde 9 yas Ustli erkek
hayvanlarda karsilasilir. Daha ¢ok dura mater, pia
mater veya subarahnoidal bosluklarda yerlestikleri o "
gériiliir (Gul ve ilhan, 2010; Lobetti ve ark., 1997; F)Igusu tanimlanmustir. 'F"atolop anabilim dalina
Summer ve ark., 1995). Kedilerde meningiomalar |ncelem.e. amaciyla  getirilen kadavranmv ya'pllar?
histolojik olarak meningioepitelyal, fibroblastik, nekropsisinde genel durumun bozuk oldugu dikkati

transisyonel, psammomatoz, angioblastik, papillar, ﬁe:t" R:t'rll | nekropsi tevknlglr;el' ior; zai;llan
granuler hcreli, miksoid ve anaplastik olarak afatasinda kalvaryumun, sag caudalinde 2x2x1 cm

klasifiye edilmektedir. Baslica subratendoral veya ::;obyultlarlrld?, “elzstllI;. kk'YTm:" kboz;be\l/jz rekr.mlktle,
lateral ventrikiil Gzerinde tek veya multiple kitler 9_|” Zr gorleum deklr" it eLe . a;r§| ?Iﬂkl (Seki I)‘
halinde gériliirler (Giil ve ilhan, 2010; Koestner ve Bolgeden alinan doku ornekleri %107luk tamponlu

ark., 1999; Koestner ve Higgins, 2002; Patnaik ve formol i'ge.risinde tespit ed’ildi. Daha sonra rutin
ark., 1986; Tomek ve ark., 2006, Troxel ve ark., doku takibine alinarak parafin bloklar hazirlandi, bu

2003; Wills ve ark., 2009). Bu calismanin amaci bloklardan 5u kalinhginda kesitler alindi. Kesitler

Olgu Tanimi

Bu c¢alismada, halsizlik, kafasini saga sola
¢arpma, ylrimede gliclik, gormede bozukluk gibi
klinik bulgularla 6tenazisi yapilan, 17 yash, erkek bir
kedide intrakranial Psammomatéz Meningioma
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alkol ve ksilol serilerinden gegirilerek rutin
Hematoksilen-Eosin  (HE) boyama metodu ile
boyandi. Histopatolojik incelemede, atipik ozellikler
gosteren, mekik sekilli, belirgin  eozinofilik
sitoplazmali,  yuvarlak  ¢ekirdekli hiicrelerin
aralarinda yogun kollajen demetlerin varligi gorildu

(Sekil 2). Ayrica cevresinde girdaplar halinde ¢ok
sayida lamellasyonlar, merkezlerinde ise bazofilik
mineralizasyonlar bulunduran psammom adaciklari
mevcuttu (Sekil 3). Bu yapilarin aralarinda yariklar
halinde kollesterin kristallerinin oldugu fark edildi.

Sekil 1. Kalvaryumda gozlenen tiimoral kitle (ok).

et A A\

Sekil 2. Mekik sekilli, atip

Sekil 3. Bazofilik mineralizasyon igeren psammon adaciklari (ok baglari), HEx100 pum.

Tartisma

Kedilerde inrakranial timorler arasinda
pasommatéz meningiomlar 6nemli bir yer
tutmaktadir. Hayvanlarin yasinin ilerlemesiyle bu
oran daha da artmaktadir (Gil ve ilhan, 2010;
Summer ve ark., 1995; Tomek ve ark., 2006, Troxel
ve ark., 2003; Wills ve ark., 2009). Olguda da
literatir verilerine paralel olarak 17 yash erkek bir
kedide tumor tespit edildi. Genellikle, foramen
magnum, temporal bolge, dorsal serebrum,
suprasellar, Gcunct ventrikiile yakin kisimlar ve

olfaktorik bolgeye de vyerlesirler (Koestner ve
Higgins, 2002; Lobetti ve ark., 1997). Yavas gelisim
gosteren bu tlimorler kimi zaman nekropsi
yapilirken tesadifen tespit edilir (Forterre ve ark.,
2007; Gil ve ilhan, 2010). S6z konusu kedinin
yapilan nekropsi sirasinda tesadifen olfaktorik
bolgenin lzerinde ve kalvaryuma yapisik bir sekilde
kitleyle karsilasildi. Kitlelerin yerlesim yerlerine gére
farkh klinik bulgularla karsilasilir (Forterre ve ark.,
2007; Gil ve ilhan, 2010; Troxel ve ark., 2003; Wills
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ve ark., 2009). Kitlenin yerlesim vyeri dikkate
alindiginda s6z konusu olguda hayvan sahibinin
verdigi anemnezler de gérmede gliclik, kafayl saga
sola c¢arpma gibi klinik bulgular gosterdigi
bildirilmistir. Meningiomlarda metastaz ender
gorilse de bazi olgularda akcigerlere metastazlar
gorilebilir. Olgunun genel incelemesinde herhangi
bir metastazla karsilasilmadi. Cogunlukla genis bir
sapla dokuya yapisik multiple olarak gorilarler (Gl
ve ilhan, 2010; Koestner ve Higgins, 2002; Lobetti ve
ark., 1997; Troxel ve ark., 2003; Wills ve ark., 2009).
LiteratUrlerden farkh olarak tespit edilen kitle beyin
dokusuyla dogrudan bir baglantisinin olmadigi ve
kalvaryumun sag kaudaline yapisik bir sekilde
yerlesim gosterdigi dikkati c¢ekti. Daha Onceki
calismalara da (Giil ve ilhan, 2010; Koestner ve
Higgins, 2002; Patnaik ve ark., 1986; Tomek ve ark.,
2006, Troxel ve ark., 2003; Wills ve ark., 2009)
benzer sekilde olgunun histopatolojik
incelemesinde ¢ok sayida girdaplar seklinde dizilim
gosteren ve ortalarinda kalsiyum c¢okintilerinin
oldugu, oval hicrelerden olugan psammom
adaciklari dikkati c¢eker. Sonug¢ olarak yapilan
histolojik incelemelerde de benzer bulgularla
karsilasiimasiyla olgunun psammomatoz
meningioma olarak tanimlanmasi uygun
bulunmustur.
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Acquired Laryngeal Paralysis in a Dog with Hypothyroidism: A Case Report
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Abstract: Laryngeal paralysis related to hypothyroidism is a rare disorder reported in dogs. A 12 year old, neutered female,
Golden Retriever breed dog referred to Ankara University Animal Hospital with a history of dyspnea and gagging after
feeding. Routine blood work was not revealed any abnormalities. Decreased levels of total T4 <0.5 pg/dL and Free T4
<0.35pug/dL were remarkable. The exact diagnosis of bilateral laryngeal paralysis confirmed endoscopically. Although
laryngeal surgery was planned, the dog unfortunately died due to aspiration of the gastric contents. The current case here
reflects a rare case of acquired laryngeal paralysis related to hypothyroidism in a dog.

Keywords: Canine, Hypothyroid, Larynx, Paralysis.

Hipotroidizmli Bir Kopekte Edinsel Larengeal Paraliz: Olgu Sunumu

Ozet: Hipotroidizm iliskili larengeal paraliz kopeklerde rapor edilmis nadir bir sorundur. 12 yash, kisirlastiriimis disi, Golden
Retriever irki kopek Ankara Universitesi Hayvan Hastanesine gida alimi sonrasi solunum giicligli ve &glirme
sikayetleriylegetirildi. Rutin kan analizleri herhangi bir anormallik géstermedi. Total T4 <0.5 ug/dLve Serbest T4 <0.35 pg/dL
diizeylerinde azalma dikkat gekiciydi. Bilateral laringeal paralizin kesin teshisi endoskopik olarak dogrulandi. Her ne kadar
laringeal cerrahi planlandiysa da hasta maalesef mide igeriginin aspirasyonu sonucu kaybedildi. Sunulan ¢alisma nadir bir

olgu olan,bir képekte hipotroidizm iliskili edinsel laringeal paralizi yansitmaktadir.

Anahtar Kelimeler: Hipotroid, Képek, Larenks, Paraliz.

Introduction

Laryngeal paralysis is a well-described cause of
upper respiratory stridor, gagging and dyspnea in
dogs (Burbidge, 1995; Jeffery et al., 2006).
Laryngeal paralysis results from the adduction
failure of the arytenoid cartilages. Narrowing of the
glottic lumen causes typical clinical signs (Ettinger
and Feldman, 2010). However, neuromuscular
manifestations such as laryngeal paralysis have
been observed less frequently in dogs with
hypothyroidism (Gaber et al., 1985; Jaggy et al.,,
1993).Primary clinical signs of neuropathy
secondary to hypothyroidism can also be observed
as gagging, stridor and dyspnea related to laryngeal
paralysis in dogs (Ettinger and Feldman, 2010). This
current case here reflects a rare report of acquired
laryngeal paralysis in a dog with hypothyroidism.

Case History

A 12 year-old, 35 kg, neutered female Golden
Retriever breed dog referred to Ankara University
Small Animal Hospital of Veterinary Faculty with a
history of lethargy, gagging, stridor and dyspnea for
2 days. The dog had routine vaccination against
rabies, herpervirus and distemper infection,
parvoviral enteritis, parainfluenza and leptospirosis.
Physical examination revealed normothermia

(39°C), normal heart rate (140 bpm) and capillary
refill time (>3s) and tachypnea (respiratory rate 42-
51 breaths per minute) with increased respiratory
effort and stridor. Bilateral crackles were also
auscultated in the cranial lung fields. The results of
routine blood work including complete blood count,
serum profiles and hormone analysis were shown in
Table 1. Echocardiographic examination revealed
any abnormalities of the heart. Loss of adduction on
arytenoid cartilages and bilaterally laryngeal
paralysis (Figure 1, Figure 2) during respiration were
remarkable in endoscopic assessment. Hyperemia
was present on larynx and aritenoid cartilages
(Figure 3). Aspiration of the gastric contents to
trachea was also observed in the dog (Figure 4).

Endoscopic assessment confirmed the exact
diagnosis of bilateral laryngeal paralysis in the dog.
Following medication were initiated:
Dexamethasone injection (0.5mg/kg, IV sid),
butorphanol (0.1 mg/kg, IV sid) and supplemental
oxygen therapy. Because of the severe gagging
levothyroxine tablets could not performed.
Laryngeal surgery was planned immediately but the
dog unfortunately died due to aspiration of the
gastric contents after gagging (Figure 4). The owner
declined postmortem examination.
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Table 1. Blood work including complete blood count, serum profiles and hormone analysis.

Results Reference Ranges” Results Reference Ranges*
WBC 10%/I 10.6 6-17 MPV fl 7 8-12
LYM 10%/I 1.6 0.9.5 Glucose mg/dl 93.5 65-118
MONO 109%/I 0.6 0.3-2.5 Urea mg/dl 16.4 15-59.9
EOS 10%/1 1.7 0.1-19 Creatinin mg/dI| 0.79 0.5-1.5
LYM % 15 12-30 T. Protein g/dl 6.96 5.4-7.1
MON % 6.4 2-13 Albumin g/dI 3 3.1-4
NEU % 63.3 35-70 T. Bilirubin mg/dI| 0.18 0.1-0.3
RBC 10%2/| 6.37 5.5-8.5 D. Bilirubin mg/dI 0.08 -
HGB g/dI 17 12-18 ALP IU/L 40 20-156
HCT % 43 37-55 ALT IU/L 60.3 21-102
MCV fl 67.5 60-72 AST IU/L 29.2 23-66
MCH pg 26.7 19.5-25.5 CK IU/L 97 <200
MCHC g/dI 39.6 32-38.5 GGT IU/L 1.7 6-28
RDW % 14.5 12-17.5 Na mmol/L 134 140-154
PLT 10%/I 421 200-500 K mmol/L 4.4 3.8-5.6
tT4 <0.5 1.3-2.9 fT4pmol/L <0.35 0.7-2.1

*Kaneko et al., 2008.

Figure 1. Remarkable loss of adduction on laryngeal arytenoid cartilages. 2) Remarkable bilaterally
laryngeal paralysis and gastric contents surrounding larynx. 3) Hyperemic larynx and arytenoid
cartilages. 4) Aspiration of the gastric contents to trachea after gagging.

Discussion

Laryngeal paralysis is a common cause of
upper airway disease and obstruction in older, large
breed dogs, especially Labrador and Golden
Retrievers (Snelling and Edwards, 2003). Acquired
or congenital reasons are the possible etiologies of
the disease (Millard and Tobias, 2009). Acquired
form of the laryngeal paralysis is associated with
peripheral neuropathy, trauma, iatrogenic injury or
cervical mass (Braun et al., 1989; Klein et al., 1995).
However, hypothyroidism as a cause of laryngeal

paralysis have been observed less frequently in
dogs and, the association between two conditions is
still unknown (Burbidge, 1995; Jaggy et al., 1994).
The current case here reflects hypothyroidism
induced acquired laryngeal paralysis in a Golden
Retriever breed dog. Upper respiratory stridor,
gagging and dyspnea are the most common
symptoms of the dogs with laryngeal paralysis
(Burbidge, 1995; leffery et al., 2006; Millard and
Tobias, 2009). The symptoms in the dog presented
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here were consistent with the reports previously
described. Hypothyroidism is characterized by
bilaterally alopecia, dry hair coat, weakness,
bradycardia and weight gain. Neuromuscular
manifestations such as laryngeal paralysis in dogs
with hypothyroidism have also been rarely
observed. In some dogs with hypothyroidism,
laryngeal paralysis has become the only sign
regardless of the stage of the disease (Panciera,
1994). The aim of the case presented here was to
point out the acquired laryngeal paralysis without
any other systemic and dermatological signs in a
dog with primary hypothyroidism. Inspection of the
larynx is essential for the exact diagnosis. Direct
visualization of the larynx with laryngoscopy is
considered the gold standard to rule out other
possible etiological factors of laryngeal stridor
(Broome et al., 2000, Radlinsky et al., 2009). In this
case presented here, laryngoscopy was performed
to make an exact diagnosis of stridor in the dog.
Laryngeal inspection in dogs includes the evaluation
of the arytenoid cartilages for active abduction
during inspiration and passive adduction during
expiration (Monnet and Tobias, 2012).

In endoscopic assessment of the case
presented here loss of adduction on arytenoid
cartilages and bilaterally laryngeal paralysis during
respiration were remarkable. It has been reported
that it is possible to be association between
acquired myasthenia gravis and hypothyroidism in
dogs (Shelton, 2002). Titers of acetylcholine
receptor antibody in dogs with myasthenia gravis
are essential for diagnosis. In the case here further
diagnostic investigations could not be performed.
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Abstract: In this article, we compared the applied treatment results with the clinical and histopathological findings for
treating ocular squamous cell carcinomas in three cattle. The study materials were a five-year-old crossbred Simmental bull
(First case), a four-year-old Eastern Anatolia Red cow (Second case), and a six-year-old Simmental cow (Third case). The
tumoural mass observed in the first case’s left eye was completely extirpated. The tumoural masses observed in the right
eye of the second case and in the right eye of third case were also completely extirpated, as were the accessory organs and
bulbus oculi. In the histopathological investigation, the extirpated tumour masses were determined to be ocular squamous
cell carcinomas. In the first case, the mass was taken from the ventral palpebral conjunctiva, but in the second and third
cases, the mass was taken from the cornea. As a result, in the cases of cattle ocular squamous cell carcinomas, after
removing the mass with surgical excision, there was no recurrence in the postoperative period, and the general condition of
the patients were observed to be good.

Keywords: Ocular squamous cell carcinoma, Surgical excision, Cattle.

Ug Sigirda Okiiler Yassi Hiicreli Karsinom Olgusu

Ozet: Bu makalede ii¢ sigirda goriilen okiiler yassi hiicreli karsinom olgusunun klinik ve histopatolojik bulgulari ile
uygulanan sagaltim sonuglarinin degerlendirilmesi amaglandi. Calisma materyalini; 5 yasl Simental melezi boga (I. olgu), 4
yash Dogu Anadolu Kirmizisi (DAK) inek (Il. olgu) ve 6 yash Simental bir inek (lll. olgu) olusturdu. I. olgunun sol géziinde
tespit edilen tiimoral kitle total olarak ekstirpe edildi. Il. olgunun sol ve lll. olgunun sag goziinde tesbit edilen timoral
kitleler ise goz kiresi ve eklenti organlari ile birlikte alindi. Operasyonla alinan kitlelerin histopatolojik muayenesinde I.
olgunun alt goz kapagi konjuktivasindan kdken alan okiiler yassi hiicreli karsinom, Il. ve Ill. olgunun ise korneadan koken
alan okdler yassi hiicreli karsinom oldugu belirlendi. Sonug olarak, sigirlarin okiler yassi hicreli karsinoma olgularinda
cerrahi eksizyon yontemi ile kitlenin uzaklastirilmasindan sonra, postoperatif donemde niikslerin sekillenmedigi ve olgularin
genel durumunun iyi oldugu goézlemlendi.

Anahtar Kelimeler: Okiiler Yassi Hiicreli Karsinom, Cerrahi Eksizyon, Sigir.

Introduction

Eye tumours in cattle may develop from the pigment in the eyelids or conjunctiva, a

conjuctiva and accessories, the optic nerve or the
bulbus oculi. Those developing from the bulbus
oculi may originate from any tissue within the
bulbus oculi. Squamous cell carcinoma, which is one
of the most important neoplasms of the eye, is a
malignant tumour that originates from stratum
spinosum cells of stratified squamous epithelium
(Aksoy et al., 2006; Mahjoor et al., 2003). Typically,
this tumour has a ulcerative, tight, lobular structure
and a cauliflower-like appearance. If it is
accompanied by panophthalmia purulenta, the
carcinoma may be covered with a mucopurulent
layer (Tas et al.,, 2009). Ocular squamous cell
carcinoma is reported to occur in cattle primarily in
the bulbar conjunctiva and cornea but occasionally
in the eyelid conjunctiva and third eyelid (Ceylan et
al., 2012; Taset al., 2009; Yavuz and Yumusak, 2017;
Yiksel et al., 2005). The root causes of ocular
squamous cell carcinoma include factors such as
exposure to direct ultraviolet light, a lack of

predisposition of the hairless or sparsely hairy
regions, other genetic causes or a change in certain
papillomas (Aksoy et al., 2006; Anderson et al.,
1991; Jubb et al., 1991; Mara et al., 2005; Mendez
et al., 1997; Ramadan et al., 1976). Radiotherapy,
cryosurgery, hyperthermia and surgical excision are
used for treatment. Surgical excision is usually the
recommended method in ocular squamous cell
carcinoma cases. In this application, both the
tumour and the area affected by the tumour should
be excised at the border of the healthy tissue (Farris
and Fraunfelder, 1976; Farris 1980; Goldschmidt
and Hendrick, 2002; Kainer, 1984; Ralph and Witt,
1984; Scheck, 2005). Ocular squamous cell
carcinoma in cattle is both a commonly seen and
economically important neoplasm of domestic
animals (Aksoy et al., 2006; Cordy, 1990; Heeney
and Valli, 1985; Yavuz and Yumusak, 2017).
Although it is commonly seen in Hereford, Holstein,
and Simmental cattle breeds, it is reportedly rare in
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other breeds (Den Otter et al., 1995; Heeney and
Valli, 1985; Tas et al., 2009; Woodward and Knapp,
1950). It is primarily seen in mature and older
animals (Ladds and Entwistle, 1978), and it has no
sex predisposition (Cordy, 1990). This article aims to
assess the results of applied treatment as well as
the clinical and histopathologic findings of ocular
squamous cell carcinoma cases observed in three
cattle.

Case Description

The study materials were composed of three
cattle brought on different dates to the Surgery
Polyclinic, Veterinary Faculty, Kafkas University. The
first case study was a 5-year-old Simmental hybrid
male animal. Its medical history and clinical findings
indicated that there was a 3.5x3 cm fast-growing
tumoural mass with a quite haemorrhagic surface
and cauliflower-like appearance that had begun as a
swelling in the left eye 1 month ago. It originated
from the lower eyelid conjunctiva of the left eye
and extended to the front face of the left eyelid,
pressuring the bulbus oculi (Figure 1.A). After a

clinical examination, the decision was made to
surgically remove the tumoural mass originating
from conjunctiva.

The animal was intramuscularly (IM)
administered 0.1 mg/kg xylazine HCL (Rompun-
Bayer) for sedation, and a 2% lidocaine 20 ml
circular local infiltration anaesthesia was applied to
the lesioned eye after fixing the animal in Hannover
wagen. Following the anaesthesia, the tumour
tissue was removed from the healthy tissues. In the
postoperative period, the animal was parenterally
administered benzylpenicillin+dihydrostreptomycin
(Reptopen S-DIF) at a dose of 5 ml/100 kg/day IM
for 7 days. The second case of the study was a 4-
year-old Eastern Anatolia Red cow.

The medical history and clinical findings
showed a 5.5x3 cm haemorrhagic tumoural mass
with a cauliflower-like appearance that had started
in the left eye as a swelling 6-7 months ago and
progressed rapidly over the last 3 months, leading
to a pressurized and atrophied bulbus oculi. It was
also observed that all clinical signs of
panophthalmia purulenta were present. The third
case of the study was a 6-year-old Simmental cow.

Figure 1.A. Left bulbus oculi concerning at case | and the appearance of the mass. B.
Postoperative appearance of the case after 6 months.

N

“ B A / QIR
Figure 2.A. The majority of hyperchromatic nuclei, polygonal shaped and slight pleomorphic squamous cell

L ™

carcinoma (black arrow), HEX20. B. Single cell keratinization in many tumour cells (black arrow). Slightly
differentiated squamous cell carcinoma, HEX40. C. Parakeratoric cancer pearl (black arrow). Slightly

differentiated squamous cell carcinoma, HEX10.
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The medical history and clinical findings
showed that this animal was brought to the
surgical clinic for treatment with a 7-month-old,
non-healing wound. However, the animal was
brought to the clinic once again, 6 months after
the treatment, due to a recurrence of the disease,
and a biopsy sample was taken from the animal at
this time. It was observed that the biopsy sample
was approximately 8 cm in diameter, had a greyish
white  cross-sectional  surface and  was
haemorrhagic in some places. Since the ocular
squamous cell carcinomas in both cases Il and Ill
demonstrated a pressurized and atrophied bulbus
oculi and because there was inflammation in the
region caused by infection, treating the extirpation
of bulbus oculi by using the surgical excision
method was determined for the left eye of case Il
and for the right eye of case Ill after clinical
evaluation. The animals were administered 0.1
mg/kg xylazine HCL (Rompun-Bayer) for sedation
IM and of the eye lateral, medial, dorsal and
ventral points, each point with 2% lidocaine 10 ml
retrobulbar nerve block anaesthesia was applied
after fixing the animals in a Hannover wagen.
Following the anaesthesia, the atrophied bulbus
oculi were extirpated, together with conjunctival

The tumoural masses extirpated from all three
cases were sent to the pathology laboratory for
histopathologic examination. The masses were fixed
in a 10% buffered formalin solution and blocked in
paraffin. Sections of 4 um were taken from each
block, dyed with haematoxylin-eosin (HxE) and
were examined under a light microscope. Tumour
cells displaying eosinophilic cytoplasm, at varying
differences and with pleomorphic appearance, were
observed in the microscopic examination of the
section taken from case |. The nuclei of tumour cells
were mostly hyperchromatic and vesicular at

tissues, all accessory glands of the eye and the
retrobulbar muscles. Then, the mass was
completely extirpated, and the surface of the
orbital bone from which the mass originated was
scraped (curettage). After stopping the bleeding, a
crystalline penicillin-soaked tampon was placed
into the orbital space. The tip of the tampon gauze
was released from the side of medial eye angle.
The operation was completed by applying simple
interrupted suture to the edges of the incision on
the eyelid with USP 1 silk suture. In the
postoperative period, the animal was parenterally
administered benzylpenicillin+dihydrostreptomycin
(Reptopen S-DIF) at a dose of 5 ml/100 kg/day IM
for 7 days. On the 2nd postoperative day, the
tampon in the space was replaced with a gauze as
a drain and cut 1 cm from the tip of each day and
10"the day was completely removed. On the 15%
day postoperative, the sutures that had been
applied to the eyelid were removed. In the
postoperative period, the animals were observed
to be in good condition, and it was reported that
there was no weight loss or decrease in milk yield.
No complications or recurrence were occurred in
the animals that were observed up to the 6%
month post-operation.

h

ell carcino HEX5. B. Cord
connection with squamous epithelium or islet-shaped tumour masses (black arrow), HEX10. C. Concentric
cell reproduction (write arrow) and well-differentiated squamous cell carcinoma characterized by keratin
pearl formation in the centre (black arrow), HEX10.

certain sites (Figure 2A). Single-cell keratinization
was observed in some of the tumour cells
throughout most areas of the biopsy sample
examined. It was noteworthy that the cytoplasms of
these cells were eosinophilic and had pyknotic
nuclei (Figure 2B). In a part of the section, a
parakeratotic cancer pearl with chromatin residues
was detected where the concentric structure did
not shape fully (Figure 2C).

Tumour cells, consisting of  atypical
keratinocytes with eosinophilic cytoplasm, vesicular
nuclei and pleomorphic appearance, were observed
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in the microscopic examination of the section taken
from case Il (Figure 3A). Bridges between the cells
were evident. Similar tumour cells were seen in the
dermis either as a cord bound with epidermis or as
unbound islets (Figure 3B). There was keratinization
in the centre of these islets, referred to as cancer or
keratin pearl (Figure 3C). Keratinization mostly
possessed a hyperkeratotic property, whereas it
was parakeratotic in certain areas with the cancer
pearl (Figure 3D). Additionally, inflammatory cell
infiltration was observed and was associated with a
secondary infection due to ulceration in the mass
(Figure 3E).

Tumour cells displaying eosinophilic cytoplasm
with polygonal shape and pleomorphic appearance
were observed in the microscopic examination of

the section taken from case Il (Figure 4A). The
nuclei of the tumour cells were mostly
hyperchromatic and vesicular at certain sites.
Single-cell keratinization was observed in most
parts of the section, whereas a parakeratotic cancer
pearl with chromatin residues was detected in some
parts where concentric structure did not shape fully
(Figure 4B). Additionally, inflammatory cell
infiltration was observed, associated with a
secondary infection due to ulceration in the mass
(Figure 4C). According to the histopathologic
findings, in case |, there was less differentiated
squamous cell carcinoma; in case Il, there was well-
differentiated squamous cell carcinoma; and in case
Ill, there was less differentiated squamous cell
carcinoma.

Figure 3.D. Parakeratotic cancer pearl (black arrow). Squamous cell carcinoma, HEX20. E.
Ulcer formation on the surface and inflammatory cell infiltration (black arrow), HEX10.

Figure 4.A. General view of less differentiated squamous cell carcinoma, HEX20. B. Single cell keratination in the tumour
cells (black arrow) and parakeratotic cancer pearl (white arrow), slightly differentiated squamous cell carcinoma, HEX40. C.
Inflammatory cell infiltration, cancer pearl (black arrow), slightly differentiated squamous cell carcinoma, HEX10.

Discussion and Conclusion

Ocular squamous cell carcinoma is commonly
seen in Hereford, Holstein and Simmental cattle
breeds, whereas it is rarely reported in other breeds
(Den Other et al.,, 1995; Heeney and Valli, 1985;
Jubb et al.,, 1991; Kainer et al.,, 1980; Tas et al,,

2009; Woodward and Knapp, 1950). In our study,
two cases were found in Simmental, and the other
case was in an Eastern Anatolia Red, a breed in
which ocular squamous cell carcinoma is rarely
seen. Ocular squamous cell carcinoma is primarily
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seen in mature and old animals (Ladds and
Entwistle, 1978). It is reported that tumours are
rarely seen under the age of 3 and are almost never
seen under the age of one. It is also reported that
ocular squamous cell carcinoma cases are generally
seen in cattle aged 5 or more (Cordy, 1990; Hawkins
et al., 1981; Tas et al.,, 2009). The ages of the
animals in this study appear to be consistent with
opinions of researchers.

Ocular squamous cell carcinoma is reported to
occur in the bulbar conjunctiva and the cornea in
cattle at a ratio of 75% (90% limbus, 10% cornea)
and in eyelid conjunctiva and the third eyelid at a
ratio of 25% (Ceylan et al., 2012; Gharagozlou et al.,
2007; Tas et al., 2009; Yuksel et al., 2005). In the
histopathologic examination of ocular squamous
cell carcinoma detected in our cases, a less-
differentiated ocular squamous cell carcinoma,
originating from the eyelid conjunctiva, was found
in case |, and a well-differentiated ocular squamous
cell carcinoma, originating from the cornea was
found in cases Il and lll. These data support the data
from the relevant researcher. In this study, at the
Surgery Clinic of Veterinary Faculty, Kafkas
University, showed the clinical signs of
panophthalmia prulenta in eyes of the cattle, and
after further clinical evaluation, the eyeballs and
accessory organs or tumoural masses were
determined to be extirpated in cases, and
diagnosed with ocular squamous cell carcinoma as a
results of a histopathological examination the
findings of three cases were reported.

As a result, ocular squamous cell carcinoma in
cattle is an economically important because it
causes weight loss, a decrease in yield and increases
in treatment costs. According to the results of this
study in three cattle, selecting surgical intervention
from among the treatment options was found to be
important for easy to apply, the low risk of
complication, low cost. At the same time, surgical
operation option is prolongation of the economic
life of animals as well as to minimize economic
losses.
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Abstract: Current practice of regenerative medicine succesfully takes the advantages of tissue engineering products and
biomaterials consisted of scaffolds, cells and biologically active molecules. With the help of these products, restoration,
maintainance and healing of damaged tissues became faster, cost effective and the most important provides patient
comfort with considerably less suffering. These materials are also introduced to veterinary practice, but unfortunately has
not been benefited sufficiently yet. This review overviews the features, efficiencies and areas of utilization in wound healing
in veterinary practice, of these commercially available and efficient materials.

Keywords: Wound, Biomaterial, Tissue engineering.

Veteriner Hekimlikte Yara iyilesmesinde Biyomateryaller ve Doku Miihendisligi Uriinleri

Ozet: Ginumiuzde, doku iskeleleri, hiicreler ve biyolojik olarak aktif molekillerin kullanilarak gelistirildigi doku miihendisligi
Urinleri ve biyomateryaller rejeneratif tedavi alaninda basariyla kullanilmaktadir. Bu Urinler yardimiyla, hasarl dokularin
restorasyon, idame ve iyilesme siiregleri daha hizli ve daha az maliyetli hale gelmis olup, daha 6nemlisi, hasta konforu
acisindan ¢ok katki saglamistir.  Bu materyaller, veteriner hekimligin de hizmetine sunulmus olmakla birlikte, maalesef
uygulamada henliz yeterince faydalanilamamaktadir. Bu derlemede, ticari olarak kolayca ulasilabilen bu malzemelerin
ozellikleri, veteriner sahada yara iyilegsmesinde kullanim alanlari ve etkinlikleri 6zetlenmistir.

Anahtar Kelimeler: Yara, Biyomateryal, Doku miihendisligi.

Introduction

Skin wounds are the most frequent type of
wounds refer in clinical practice. Skin is the largest
organ of the body which constitutes 24% of live
weight in puppies and 12% in adult dogs (Pavletic,
1999). The major function of the skin is to create a
posture and defense the body against exterior
threats, nearby other functions such as secretion,
excretion, sense, thermoregulation, vitamin
synthesis. Skin is subjected to wound risks because
it is the organ most exposed to external
environment. Systemic or immune diseases
(diabetes, pomphigus vulgaris) also causes skin
wounds.These wounds sometimes are resistant to
medications and courses to large tissue losses
(Amaral et al., 2016).

Natural response of the organism is to
regenerate the wounded tissues. Healing process
includes a complex of biochemical, cellular and
dynamic issues. The major component of healing is
cell proliferation. These cells migrate to wounded
areas. Collagen synthesis plays a key role in healing.
Synthesized collagen fibriles formate cross links
ensuring tissue firmness and integrity (Zbigniew and
Schwartz, 2000). Healing process starts just after
laceration and follows a spesific order named as
natural healing process. Secretions from the wound

edges starts exchange processes between blood
and cells, controls bleeding, inhibits infections and
expedites healing. These haemostasis,
inflammation, proliferation and renewing phases
actualize in order (Kurtoglu and Karatas, 2009;
Maria et al.,, 1997; Robson et al., 2001). Various
systemic and local factors effect the healing
process. Local factors include infection, insufficient
circulation, hypoxia, necrosis, foreign particules,
repetitive traumas and mobility of the region.
Systemic factors include malnutrition, diabetes,
chronic renal insufficiency, immune disorders,
corticosteroids, age and genetic factors. Many
wounds heal naturally, but in some wounds healing
may delay revealing impediment in the process
resulting with chronic wounds (Moore et al., 2006;
Robson et al., 2001). Both conditions and wound
characteristics vary, therefore each wound must be
considered privately (Kumar et al., 2004). Significant
similarities with humans in wound healing were
observed in animal models including mouse (Wong
et al.,, 2011), rat (Dorsett-Martin and Wysocki,
2008), rabbit (Chien, 2007), and swine (Sullivan et
al., 2001).However, small mammals like mouse, rat
and rabbit may not be a preferable model for
humans due to the thin structure and differences in
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collagen characteristics of the skin, therefore swine
is accepted as the best model for wound healing in
humans (Subhamoy and Aaron, 2016).

Wound Dressings: Interestingly, wound therapy
with biomaterials were determined in ancient Egypt
tablets with honey, various oils and plant fibers
(Subhamoy and Aaron, 2016). In near future,
natural and synthetic bandages, hydrophil cotton
and gauze bandage were used with different
absorbtion characteristics (Boateng et al., 2007).
However today the role of cytokines, growth factors
and extracellular matrix in wound healing are
discovered (Christgau et al., 2007; Kapoor et al.,
2006), regarding the necessity of new dressings.
Different dressings with various shapes, forms and
mechanisms are tested with pharmaceutic and
clinical trials (Table 1, 2, 3) (Horch et al., 2010).

Table 1. Biomaterial based modern wound dressings
(Altay and Basal, 2010; Harding et al., 2000; Kumar et
al., 2004; Subhamoy and Aaron, 2016).

Type Structure

Syloxylane
Dextran
Urethane
Collagen
Synthetic

Independents

Fibrine

With bioactive components L
Hyaluronic acid

Poly B amino ester
Fibrine and PEG
PEG + RGD

Cell encapsulating

Collagen
Hyaluronic acid
Polyurethane
Chitosan, dextran
sulfate, and poly 2

Nucleic acid delivering

Small intestine
submucosa
Amniotic
membrane

Fibrin

Marine collagen

Animal derived

Chitosan and PEG
Carrageenan,
polyox, HPMC
Polyurethane and
dextran

PEG and chitosan
PEG

Drug or antibiotic carriers

Forms of Wound Dressings

Foams: Foam dressings are flexible, soft and pored
materials with high absorbtion capacity and high
endurance. They may be polyurethan or silicon
based, manufactured from hydrophobic or
hydrophilic monomers resulting with different
porosity and fluid containment capacity. They may
be used as the first dressing in contact with the

wound or as the second dressings. When placed on
wet wound surface, wound fluid is absorbed inside
the foam with capillary effect and when placed on
dry wound surface, poliurethan support layer
minimizes the moisture loss and prevents surface
drying (Hanna and Giacopelli, 1997). Foam dressings
are hydrophilic structures in order to prevent
wound fluid leakage and inhibit bacterial
penetration to limited extent, permitting gas
permeability and do not stick. They accord in the
wound cavity and enlarge with time. This
enlargement decreases the oedema and speeds
granulation formation. They are beneficial in
necrotic and wounds with moderate exudate. They
are not suitable for dry and crusted wounds
(Boateng et al., 2007; Kurtoglu and Karatas, 2009).
Foams are also used as a medium forstem cells.
liima et al. (1998), developed a practical hybrid
artificial live support system by producing monkey
kidney cells (Vero), human embriyonic kidney cells,
human liver cells (PLC/PRF/5), rat, dog and swine
hepatocytes in polyurethan foam and transplanted
this tissue to rats with hepatic failure achieving 80%
recovery.

Transparent films: Also named as semi-permeable
films with an acrylic adhesive face and a
polyurethan membrane face. These synthetic
adhesive films are very elastic, providing patient
confort without limiting function. They are well
functioning barriers against bacteria. They also
prevent bleeding and therefore the most suitable
utilizing area are greft obtained zones. They are
water proof, but permeable for oxygen,
carbondioxide and vapor which are crucial for the
healing process. Permeability varies with the
product type. Transparency provides monitoring of
the wound beneath and also has the advantage of
slimness. Disadvantages include the possibility of
exudate accumulation and maceration due to lack
of absorbant feature, frequent changing
requirement and necessity of surrounding healthy
tissue for adhesiveness (Harding et al.,, 2000;
Kurtoglu and Karatas, 2009.

Basic materials of wound dressings

Hydrocolloids: Hydrocolloid dressings are produced
from gel forming agents, elastomersand adhesives.
When contact with wound exudate, hydroactive
piecespresent homogeniously in their structure
forming a hydrocolloid matrix absorbs the fluid and
forms a gel structure. Thus the wound is covered
with a moisture transmissive layer, easing healing
process. Hydrocolloids also augments epithelisation
speed and collagen production. Advantages include
application facility because of solo competence,
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anealgesic effect, interception to foreign matters,
keeping away microorganisms and therefore
forming a barrier for bacteria, providing ideal
humidity and gas permeability, relatively infrequent
changing necessity, stimulating angiogenesis. They
are suitable for mild-moderate exudated, partial or

complete wounds, but not suitable for infected
wounds. Delay in changing these dressings may
weaken the skin (Harding et al., 2000; Kurtoglu and
Karatas, 2009). Several trademarks are newly
introduced to veterinary practice (Derma Gel®).

Table 2. Clinical endication profiles of biomaterial based wound dressings (Altay and Basal, 2010; Harding et al., 2000;
Kumar et al., 2004; Subhamoy and Aaron, 2016).

Type Structure Examples Endications
Tegaderm, Blisterfilm, ClearSite, Small wounds, pressure, donour,
Films Polyurethan Comfeel film, Suresite, Procyte, postoperative wounds, erosions,
OpSite, Dermaview lacerations
Blolex, elastogel, Curasol gel, Elasto-
. Gel, flexigel, IntraSite gel, Restore .
Hydrogels Glycerine ! ! ’ ) Necrotic and dry ulcers
ydrog ycen Gel, Hypergel, tenderwet, SoloSite, I yu
Vigilon
DuoDERM, Restore plus, RepliCare,
Wafers Hydrocolloids Exuderm, Tegasorb, DuoFilm, Ulcers with moderate exudation
Cutinova Hydro, nuderm
Foams Polvurethans Lyofoam, PolyMem, COPA, Ulcers with severe exudation,
v Optifoam, Gentleheal, Allevyn granulation and pain.
Calcicare, nuderm, SeaSorb,
. . Sorbsan, alginate, Kaltostat, Maxorb, Ulcers with severe exudation or
Hidrogels Alginate

Mesalt comes with sodium chloride,
Medi-honey with honey

bleeding ulcers

. Cellerate, Fibracol, Prisma, Traumatic wounds, bleeding
Haemostaticsr Collagen
Promogran, puracoll ulcers
Silvercel, Prisma, Aquacel,
Hvdrofibers Cellulose Promogran, Tegaderm matrix, Ulcers with severe exudation and
¥ Dermafill Xylinum Cellulose, Xcell infected wounds
(bacterial cellulose)
. . Benzoin, Cavilon Barrier Film, Skin- )
Chelants Dimethicone . . Organ wounds, fistulated wounds
prep, No sting barrier
CombiDERM, Island, Telfa Island,
Covaderm plus, Alldress,
. . Dermadress, Adaptic, Adaptic touch,
Composite Multiple types P P Complex wounds

wound veil, Restore, Mepilex, Telfa,
CarboFlex, Melolin, Clinisorb,
Versiva, Mepitel

Hydrogels: Hydrogels are three dimensional
networks of high water including hydrophilic
polymers. These dressings have high absorbtion
capacity and do not adhese to wound surfaces.
They also have an anealgesic and thermoregulating
effect nearby forming a damp wound athmosphere,
easily shaping and readily cleaning features. Also
they enable topical applications (Boateng et al.,
2007). Amorph hydogels, increases the humidity
and collagenase production of bruise tissues,
enabling autolytic debridement of infected and
damaged tissues (Harding et al., 2000; Kurtoglu and
Karatas, 2009). Ribeiro et al. (2009), demonstrated

the effect of hydrogells in the therapeutic level and
also combining with chitosan as a carrier. The
disadvantages include the necessity for a second
dressing due to lack of bacterial defense (Harding et
al., 2000). Hidrogels are widely used in veterinary
medicine in the world.

Alginatedressings: Alginates has high absorbant
capacity, therefore forms a fortified hydrophilic gel
when in contact with the wound exudate. Formed
gel provides ideal humidity and temperature for the
lesion together with calcium ions and are one of the
ideal materials for the moist curative dressings
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(Altay and Basal, 2010). Addition of zinc increases
antibleeding  activity.  Although  they lack
antibacterial feature, they pen up bacteria in the gel
passively and changing the dressing remove away
the agents (Kurtoglu and Karatas, 2009; Stashak et
al., 2009).

Table 3. Nano-particul based wound dressings (Altay
and Basal, 2010; Harding et al., 2000; Kumar et al.,
2004; Subhamoy and Aaron, 2016).

Type Structure

Silver

MgF2

Cerium oxide

Copper

Iron oxide

Gold

Polyacrylate

Poly (butyl acrylate—styrene)

Metal

Antibioti . .
" I. 1ot Chitosan, gelatin, and
carriers . )
epigallocatechin gallate
Folic acid-tagged chitosan
. . Tetramethylorthosilicate, PEG,
Nitric oxide .
excretings and chitosan
& Silica
nipin, chi n, PE n
Natural products G.e Ipin, chitosan, PEG, and
silver
Proteoliposomes in alginate
. hydrogel
Lipid based A .
Ipidbase Solid lipid nanoparticles
Exosomes
Chitosan, pectin, and titanium
Polymer based dioxide
Hyaluronan

Active ingredient content

Antibacterialcontaining dressings: They are very
efficient in wounds with high infection risk such as
diabetic ulcers, traumatic or accidental wounds
(Harihara et al., 2006). Antibiotics are absorbed in
dressings, for example povidone iode is absorbed in
textile material dressings and silver is obserbed in
modern dressings (Lee-Min Mai et al., 2003). Local
applications inhibit organ accumulation of
antibiotics (Chu et al.,, 2006) and also provides a
more effective healing (Kurtoglu and Karatas, 2009).

Growth factor containing dressings: Growth factors
are efficient in cell proliferation, migration and
differentiation, stimulating angiogenesis and cell
propagation therefore have a major role in healing
(Steenfos, 1994). Mann et al. (2006), demonstrated
the beneficial activity of Granulocyte Macrophage
Colony-Stimulating Factor (GM-CSF) in wound
healing in transgenic rats. Growth factor application
has promising results in wound healings (Khan and
Davies, 2006).

Modern dressings

Bioactivedressings: These products usually keep
together polymers such as elastine, collagen,
chitosan, hyaluronic acid and alginates. Biomaterials
has advantages of containing natural extracellular
matrix components, biological disruption, active
role in healing, being nontoxic and biofit (Lazovic et
al., 2005). In some applications, antimicrobials and
growth factors are replaced in them (Tyrone et al.,
2000; Yan et al., 2010). Collagen is the natural and
major component of connective tissue and all
tissues, and has a very important function in all
stages of wound healing (Purner and Babu, 2000).
Hyaluronic acid is one of the most important
components of extracellular matrix with hydrophilic
ability, stimulating  cytokin  production by
macrophages and hence angiogenesis (Adhirajan et
al., 2009). Hydrogel films produced from cross
linked hyaluronic acid were evaluated as drug
carrier biomaterials with successfull results (Luo et
al., 2000). Hyaluronic acid based dressing “Hyaff®”
is manufactured commercially. Chitosan is another
bioactive polymer effective in wound healing by
accelerating granulation tissue formation (Senela
and McClure, 2004). Chitosan is well studied in
veterinary medicine; in tendon healing of sheep
(Okamoto et al., 1995), in wound healing of various
animals (Minami et al., 1999), in bone healing of
rabbits (Muzzarelli et al., 1993; Wang et al., 2002),
in wound (Kosaka et al., 1996; Okamoto et al., 1995;
Ueno et al., 2001) and bone healing of dogs (Khanal
et al., 2000).

Greftsandgreft equivalents: Are usually benefited
in second degree burns and provides significant
recovery at the underlying epithelium nearby
functioning a transient dressing until autogreft
procedure. Most frequent useds are homogrefts,
allogreft (fresh or frozen), amniotic membranes
(fresh or frozen) and xenogreft (fresh, frozen or
lyofilized) (Zhong et al.,, 2010). Xenogrefts from
swine or allgrefts from cadaver are successully used
(Marcia and Castro, 2002). These products are
rejected and eliminated by the immune
mechanisms in time. Disadvantages include
transmitting diseases such as AIDS andhepatitis
(Kurtoglu and Karatas, 2009).

Tissue engineering products: Conventional and
modern wound dressings are promise successfull
healing processes, but they lack fulfilling the lossy
wounds. Development of biomaterials together
with culturation of skin cells gave chance to new
alternatives that act as scaffolds designed for
tissues that may imitate physiologic actions
(Whitaker et al., 2001). Two matrixes are used in
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tissue engineering; extracellular and intracellular.
Extracellular matrixes are produced from synthetic
collagen like IntegraTM and hyaluronic acid
components. Cellular matrixes are produced from
structurelly kept natural dermis like AllodermTM.
Cell transporter tissue engineering products may
include biologically disintegretable films made up of
collagen and Apligraf TM glycozaminoglycan
scaffolds. They disintegrate in time leaving a
suitable connective tissue matrix in time They
disintegrate in time leaving a suitable connective
tissue matrix (Boateng et al., 2007). Scaffolds also
provide the chance to leave growth factors and
stem cells to the wound (Storie and Money, 2006).

Conclusion

Regenerative medicine advances rapidly. Our
own practice resulted efficient therapies using
platelet rich plasma therapy, whey protein,
biomaterials and tissue engineering products
(Dalgin and Meral, 2016; Dalgin et al, 2017a;Dalgin
et al, 2017b).

In conclusion, current practice provides various
alternatives for the management of different types
and characteristics of wounds. Furthermore, they
are commercially available and most are cost
effective. Nevertheless, the poor utilization of these
amazing products seems amazing. We hope that
increase in the concideration of them will
significantly augment the therapeutic success in
severe wounds in veterinary medicine, also saving
cost, but most important decreasing patient suffer.
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publishes original clinical and experimental research, case reports, reviews, preliminary report and Letters to
Editor concerned with all aspects of veterinary sciences in Turkish and English.
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authors. No copyright fee is paid to authors.

3- In frame of the respect to ethical principles, Harran University Journal of the Faculty of Veterinary Medicine
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or reviews should not exceed 23% (Turkish abstract, abstract and references are excluded). When the similarity
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for publishing will not be further evaluated and returned to the author.

4- Ethical responsibility of all research submitted to the journal for publication belongs to the author(s).
However, the Editor reserves the right to ask author(s) for an approval letter given by local ethics committee.

5- If the paper is accepted for publication the Copyright Transfer Agreement Form should be signed by all co-
authors and the scanned form should be sent to the Editor by e-mail before publication. The article will not be
published until the Copyright Transfer Agreement Form is received.

6- Submission to Harran University Journal of Faculty of Veterinary Medicine proceeds on-line through
Dergipark by using the link http://dergipark.gov.tr/huvfd.

Preparation of Manuscript

Papers submitted for publication should be written using MS Word 2007 or upper version in Times New Roman
style, 12 font size, 1.5 line spacing and 2.5 cm from all margins. Original papers and reviews should not exceed
15 pages and case reports should not exceed 5 pages including tables, figures and graphs.

International Standard Unit (SI System) should be used for units and abbreviations.

Research Articles: Original research articles should be lined up as; Heading (Turkish), Authors names
(corresponding author should be remarked with (*), authors addresses, Abstract (Turkish) and Keywords
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Methods, Results, Discussion and Conclusions, Acknowledgement and References. If the paper is written in
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Materials and Method: This section should describe the experimental procedures in sufficient detail to allow
other scientists to repeat the experiment. Where techniques that have already been described in an indexed
journal are used, this section may be concise and only provide relevant references. For studies requiring an
approval of ethics comittee, informations on the name of the ethics comittee and the date and the number of
the approval should be given in this section.

Results: The results section should provide data that are concisely explained, when required by including tables
or figures.

Discussion: The results of the study should be discussed based on the literature and the importance of the
findings should be stated. This section should be finished by concluding statements.
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